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ABSTRACT: Richard Rufus of Cornwall offered a novel solution to the problem
of mixture raised by Aristotle. The puzzle is that mixts or mixed bodies (blood,
flesh, wood, etc.) seem to be unexplainable through logic, even though the
world is full of them. Rufus’s contribution to this long-standing theoretical de-
bate is the development of a modal interpretation of certain Averroistic doc-
trines. Rufus’s account, which posits that the elemental forms in a mixt are in
accidental potential, avoids many of the problems that plagued non-atomistic
medieval theories of mixture. This paper is an initial examination of Rufus’
account.
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Richard Rufus of Cornwall! (d. 1259?) plays an important and as yet unappreciated
role in medieval discussions of natural science. This paper focuses on Rufus’s novel
attempt to make Aristotle’s hylomorphic theory consistent with the possibility of
mixture—which is analogous to what modern chemists call chemical combination.
After explaining Rufus’s treatment of the problem of mixture and showing that it is
an elaboration and refinement of Averroistic doctrines, we will assess a claim made
by the eminent medieval scholar Anneliese Maier,> who suggested that no non-
atomistic medieval theory could explain how elements can be combined in uniform
bodies or mixts. She further claimed that such theories merely state the fact that mix-
ture is possible, but do not give any explanation of how a mixt reflects the state of
the elements. Richard Rufus, as we will see, gave a plausible account, but let us first
turn to Aristotle’s statement of the problem.

ARISTOTLE’S PUZZLE

In On Coming to Be and Passing Away, Aristotle raises a particularly vexing
problem for his theory of the elements. The problem concerns the possibility of ho-
mogenous mixed bodies. Specifically, he asks what happens to the elemental com-
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ponents in a mixed body. Before turning to this problem, we want to note how we
will use the terms “mixture” and “mixt” and how these are related to the philosoph-
ical and chemical literature about these issues. We will always use the term “mix-
ture” as a process term. Rather than using “mixture” to refer to the product of the
process of mixing, we follow Needham? and use the archaic English word “mixt.”
A mixt is the product of the process of mixture. Using “mixt” as the product term
also helps us to distinguish mixts from the sorts of things chemists call mixtures.
Chemists’ notion of mixture includes both homogenous and heterogeneous samples.
The sand on a beach, for example, is a chemical mixture in the modern sense
because it is composed of several different kinds of grains. When a chemist uses the
term “mixture” without further qualification, she is usually referring to a heteroge-
neous mixture like sand. An Aristotelian would describe sand as an aggregate and
the process which produced it as juxtaposition, not mixture.* For Aristotelians,
mixts are completely homogenous. With these issues clarified, let us consider
Aristotle’s argument.

Aristotle sets his argument up in the form of a trilemma. The full discussion can
be found in On Coming to Be and Passing Away, but we will summarize it briefly.’
Imagine combining two elements together to form a mixt. There are three possibili-
ties: they both continue to exist after they have been combined to form a mixt, neither
continues to exist after they have been combined, or one of the elements continues to
exist while the other is destroyed. Let us consider each of these possibilities.

Horn A: If both elements still exist once they have been combined, then they
must have been unaltered in the process of mixture. But if they remained unaltered,
then they couldn’t really have been combined because a mixt requires complete ho-
mogeneity.® Therefore, mixture is impossible if the elements still exist once they
have been combined.

Horn B: If neither element exists once they have been combined, then the ele-
ments must have been destroyed in the process of mixture. But if they were de-
stroyed during the process of mixture, then the elements cannot take part in the mixt.
If the elements cannot take part in the mixt, then mixture could not have taken place,
for there is nothing to combine. Therefore, mixture is impossible if the elements no
longer exist once they have been combined.

Horn C: If one element dominates or overwhelms the other, then only one of the
elements remains and the other is destroyed. Aristotle gives the example of a single
drop of wine being overwhelmed by a large body of water.” If one element dominates
the other, only one element remains and a mixt cannot be generated. Therefore, mix-
ture is impossible when one element overwhelms another.

In each case, mixture is impossible. Since we have exhausted the possibilities, we
must conclude that mixture is impossible.

Aristotle, of course, thinks that there is a solution to this puzzle, a possibility
which we overlooked when setting up the trilemma. He writes that “each of the
things which were, before they were mixed, still is, but potentially, and has not been
destroyed.”® We were wrong to think that the elemental components must either ex-
ist or not exist. We overlooked the possibility that the elements may be only poten-
tially, not actually present. After discussing the trilemma, Aristotle tells us that it is
a potential, not actual element that continues to exist in the mixt.” So it is neither true
that the elemental components continue to exist actually nor that they cease to exist
completely. Rather, in a mixt, elemental forms exist as potentialities.
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Aristotle correctly emphasizes the distinctness of mixture from generation, cor-
ruption, and domination.'? Unfortunately, his solution seems only to push the prob-
lem back a few steps. Even if we accept the idea that the elements are potentially,
not actually, present in a mixt, we are still very far from understanding how mixture
is possible. Specifically, we are still left with at least three related puzzles concern-
ing mixture:

1. In the processes of mixture, how can different mixts have less or more of the
same element, given that the elemental ingredients exist as potentials, not as
actual components of the mixt.

2. How can potential elements affect the properties of actual mixts?

3. Why aren’t all mixts the same given that they all contain the four elements as
potentialities?

These puzzles and associated worries about the metaphysics of mixts set the stage
for thousands of years of discussion.

Still today students of ancient philosophy disagree about how to understand Ar-
istotle. Kit Fine recently offered an interpretation of Aristotle on mixture,!! which
suggests that the mixed form is a ratio of the elements in the mixt. Responding, Alan
Code argued that Fine’s solution does not escape Horn B, since it cannot distinguish
between mixture and generation and corruption. It cannot, he argues, “rule out the
possibility that the original matter was destroyed,” and a “new compound popped
into existence.”12

More seldom considered today are medieval contributions to the discussion. The
recent collection of articles on the commentary tradition for Aristotle’s On Coming
to Be and Passing Away, edited by J. Thijssen and H. Braakhuis, laments the fact that
this topic is seriously under-studied. Their introductory collection includes only one
article on the problem of the mixture, a piece by de Hass which focuses on Philopo-
nus, Alexander of Aphrodisias, Proclus, and Simplicius.13

Interesting as it is, this piece by de Hass offers little to the student of the thirteenth
century commentary tradition, since, when Rufus was active, between 1230 and
1255, virtually all these works were unavailable. By contrast, Anneliese Maier sur-
veyed the views actually discussed in the thirteenth century. Moreover, the twenty-
five medieval authors whose solutions to the problem of the mixture she described
include some of Rufus’s contemporaries.!# For that reason, the best way to evaluate
Rufus’s contribution to the debate is by considering his views in the context provided
by Maier.

Maier began her study by describing the alternative solutions inherited by medi-
eval authors from the Islamic world of Avicenna and Averroes. We will follow Mai-
er’s lead and begin our discussion with Averroes because Rufus’s theory of mixture
is a development of certain Averroistic doctrines.

AVERROES: ELEMENTS AS QUASI-SUBSTANCES

It is easier to understand Averroes’ views about the status of the elements in a
mixt if we begin by considering his theory of elemental change. Let us consider the
transition from air to fire. The primary qualities of air are hot and moist whereas the
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primary qualities of fire are hot and dry. Thus in order to be transformed into fire, air
must lose its quality of moistness.

Aristotle and the medievals were aware that such transitions, invoked in discus-
sions of both generation and mixture, took place by degrees.!> When you burn wood,
it doesn’t instantaneously become fire. It proceeds through stages of getting hotter
and hotter until finally it bursts into flame. The observation is commonplace, but giv-
ing a theoretical account of this turned out to be very difficult. The hylomorphic the-
ory requires a transition from one form to another, because matter is postulated as
the unchanging substratum. To explain elemental change, therefore, one has to be
able to explain how the transition between forms can admit of degrees.

The metaphysics of hylomorphism suggests no obvious way to allow for degrees
of change, but as we have said, observations of nature require it. This appears to be
a serious problem. However, we already know what form the solution will have to
take. There will have to be some part of our theory of the elements that can change
in degrees. This will give us the necessary theoretical tool with which we can offer
a solution to the problem.

Averroes’ solution to the problem of gradual change is known as formae fractae,
which means “broken forms” or “fractured forms.” The view is that the elemental
forms are not of the same character as ordinary substantial forms. They are dimin-
ished in some way. Averroes elaborates this point as follows:

We say that the substantial forms of these elements are diminished in respect of perfect
substantial forms; they are, as it were, an intermediate between forms and accidents.
And therefore it is not impossible that their elemental substantial forms should be
mixed, in such a way that another form should arise from their commingling, as many
intermediate colors are made from the mixture of white and black.

For Averroes, elemental change is possible because elemental forms can be en-
hanced or diminished. For normal substantial forms, this is impossible. Having the
elemental forms be halfway between a substance and an accident, however, is sup-
posed to make room for the possibility of greater and lesser degrees of the form. In
order to see how this is possible, we need to know that in typical Aristotelian meta-
physics, accidents admit of degrees, while substances do not.

First let us consider full-blown substances like the human. One woman cannot be
more human than another. All women are of the same species, human. Similarly, for
all substantial forms, an object either instantiates the form or it does not. There is no
room for degrees.

The situation changes when we consider accidents. Consider an example dis-
cussed by Henry of Ghent!”: the accident of being white. Clearly this accident comes
in degrees. There are many degrees between pure white and pure black, indicating
that the accident of whiteness comes in degrees. In addition, there are a variety of
instantiations of whiteness within different individuals. Henry writes that “whiteness
[varies from the] whiteness existing in this rock to the whiteness existing in that
wood.”!8

We can now piece together what Averroes had in mind with his doctrine of formae
fractae. Elements seem to have properties of both substances and accidents. Like
substances, they can exist independently; like accidents, they come in degrees and
can be combined. Averroes thus posits that while elemental forms are a special case
of substantial forms, they have some characteristics of accidents. Therefore, they are
“halfway between substance and accident.”!® This seems perfectly reasonable, but
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also deeply unsatisfying theoretically. Accepting the Averroistic doctrine at face val-
ue gives us little insight into the nature of this intermediate position between sub-
stance and accident. Without this knowledge, it will be difficult to determine whether
this is a useful development of Aristotle’s ideas. As it turns out, Richard Rufus elab-
orated on this doctrine in a far more sophisticated way than Henry, using it to provide
anovel and important theory of mixture.

RICHARD RUFUS

In her essay on material substance, Maier discusses various thirteenth century re-
finements to the basic Averroristic doctrine. She credits Roger Bacon with giving the
doctrine of formae fractae a modal interpretation.2? This claim is misleading, since
Richard Rufus also provides a modal interpretation to Averroes, and his early lec-
tures influenced Bacon.2! We will begin with a general discussion of modal interpre-
tations of Averroes based on Rufus’s discussion. We will then turn to some specific
theoretical concepts that Rufus employs.

Rufus’s modal interpretation of Averroes suggests that elemental forms can be
more or less present by being more or less actual. This potentiality allows elemental
forms to admit of degrees like accidents, but to remain substantial forms potentially.
The degree to which an elemental form is potential or actual is the much needed di-
mension which admits of degrees that will allow us to account for the degrees of el-
emental change.

Consider again the transition from air to fire. According to this interpretation of
Averroes, what happens as we heat the air is that the elemental form of fire becomes
closer to actuality while the elemental form of earth becomes further from actuality.
Both forms are present during the change, but they differ in how close to actuality
they are. Rufus explains this as follows:

But we should say that in some sense there is remission and intension there — namely,
as when we refer to the intension of the form itself as it actually exists, but to the re-
mission of a form itself as it potentially exists, as has been mentioned. Intense heat is
caused by the actually existing form of fire; remiss heat is caused by the same form ex-

isting in potential, partly moved toward act. And yet the substantial form itself, in its
essence as form, does not undergo intension and remission.

Although it seems that the Rufus/Averroes view is a pretty good solution to the
problem of elemental change, it is less straightforward how the theory works in the
case of mixture. In order to assess and understand the view, we will need to begin by
examining one of Rufus’s key theoretical distinctions.

Rufus distinguishes between essential potential and accidental potential. This
distinction has to do with how close to being actual a particular possibility is. Forms
that are in accidental potential are very nearly actualized. Forms that are in essential
potential, on the other hand, are far from being actual: they are “remote possibilities.”

The distinction can be made clearer with an everyday example. Imagine three
standard spring-loaded mousetraps. Mousetrap 4 is unloaded, meaning the swing-
bar has not been retracted. Trap B is “set,” but has not gone off. Mousetrap C has
been triggered and the swing-bar is swinging down on its target with tremendous
force. Although we are talking about high-velocity swinging motion, not forms, we
can use the example to make the relevant distinctions.
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The swing-bar on 4 is in essential potential. Although it could be made to swing
at high velocity if the trap were set, at the moment the high-velocity motion of the
trap is far from becoming actual. B is in accidental potential. A hook, which we
should think of for the purpose of this example as something external to the swing-
bar, prevents the spring from swinging the bar with tremendous force. One might say
that the natural state of the bar attached to this spring would be to swing. However,
this state is prevented from becoming actual by the hook, which holds the bar in
place. Finally, in the high-velocity motion of C, the potential has been actualized.
The important lesson to be extracted from this case is that not all potentials are of
the same character. Some are far more likely to be actualized than others.

Since we will be most concerned with understanding the nature of accidental po-
tential, let us consider the second case in more detail. It is important to note that in
trap B, there is only one external factor preventing the motion of the swing-bar from
being actual. It needs no further positive action by an external agent to move; it only
requires the removal of an external obstacle in order for the motion to be actualized.
Rufus tells us that accidental potential is the state in which a form “could emerge in
act by itself, yet ...is prevented by another.” 23

We need one further concept in order to interpret Rufus’s theory of mixture, the
concept of necessity. For Rufus, the term “necessity” is a term of art. A fairly clear
indication of the term’s meaning can be found at DMet 9.4, where he writes:

But we should know that ultimate matter is a natural thing, which is a necessity to

which no addition is possible. For such matter lacks nothing except only actuality, and
that actuality adds no other essence.

In other words, when something is a necessity, it has all the properties that it
would have if it were actual. The only thing it lacks is actuality.

It seems that there should be a connection between accidental potential and
necessity. Without even looking at the text, it seems pretty obvious that all necessi-
ties are also accidental potentials. This is confirmed in the text where Rufus says:

When there is a necessity, then it is in accidental potential, and it will emerge in actu-

ality by itself unless prevented. And it seems to me that we should suppose that this is
the state of component forms in the mixt.

The next natural question to ask, then, is whether necessity and accidental potential
are coextensive terms or whether necessity is a proper subset of accidental potential.

Rufus commits himself in at least one passage to accidental potential and neces-
sity being coextensive. He writes “And before there is this necessity, the form is
always in essential potential and needs an agent [to be actualized].”2® Because
Rufus believes that among potentials, the distinction between essential and acci-
dental potential is exhaustive, we can conclude that when something is no longer
in essential potential, it is in accidental potential.2” Hence, at the same time the
matter becomes a necessity, it also is in accidental potential, and the two terms are
therefore coextensive.

RUFUS’S THEORY OF MIXTURE

We now turn to Rufus’s theory of mixture. In this section we will present Rufus’s
theory and discuss the extent to which it solves Aristotle’s dilemma. Some of these
details form the basis for answering Maier’s challenge, which we will discuss in the
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concluding section of the paper. We begin by examining an early key text (MMet
7.16), where Rufus is quite explicit about the nature of mixture:
We can say that components are in the mixt with an incomplete and diminished actual-
ity, and so the conclusion is evident. But if we are to understand what we are asking
about in this section, you should keep in mind that the components are neither actual
nor in essential potential in the mixt. Rather they are in accidental potential or incom-

plete act. This does not, however, occur violently, [but rather] on account of the confu-
sion of its forms in the third nature which is the form of the mixt.28

In this passage, Rufus very directly tells us that the elements are neither in essen-
tial potential nor are they actual; rather, they are in accidental potential. The ele-
ments are not actual substances; they are special kinds of potential forms that are
being prevented from becoming actual by something external.

The next step in understanding Rufus’s theory requires us to ask how the elements
in a mixt can be in accidental potential and what is preventing them from becoming
actual. Rufus writes (In De Gen 1.6.3):

And it seems to me that we should suppose that this is the state of component forms in
the mixt. Thus each could emerge in act by itself, yet each is prevent by another. There-
fore the actual form does not exist, and yet what is there is not matter alone, but a po-
tential moved toward form, and because it is a formal nature, force is consequent on
this potential. So, too, when fire is generated from earth, heat is consequent on such a

potential moved toward the form of fire in the same matter, [even] when it is still sub-
sumed in the form of earth.?’

This passage suggests that each elemental form could emerge in act if it was not
prevented from doing so by another elemental form. In other words, the elements
prevent each other from becoming actual. The elements are potentials moved toward
(actual) forms, prevented from actuality by each other.

In the earlier passage we quoted from MMet, Rufus claimed that all four elements
are present in mixts as necessities, or accidental potentials. This re-creates part of
the problem that we claimed a modal interpretation of Averroes solves—namely,
finding a dimension along which there can be degrees or concentrations of the ele-
mental forms. Since according to the MMet text, the elements are all in accidental
potential and since we know that accidental potential is the same as necessity, there
seems to be no room for intension and remission. The upshot of this worry is that all
mixts will be the same. All mixts will consist of the four elements in accidental
potential. There will be no difference between different mixts.

Rufus specifically addresses this worry in a latter passage of In De Gen (2.4.3).
He introduces the question that we have been worrying about as follows:

Next we can pose the following doubt: If, as has been said, components are necessities

in so far as they are present in a mixt, then all mixts will be similar, since short of being
actual, a necessity is as complete as it can be.

In this passage, Rufus is expressing exactly the sort of worry we discussed
above. He suggests that all mixts will be similar if all the ingredients of the mixt are
necessities.

Rufus continues by giving us his first response:

We should say that this does not follow, since just as fire, light, flame and coal differ
as more and less, in some sense, so too necessities differ from the [form] itself. Thus it
can happen that some potential, which is a necessity, can be more and less.

Rufus is here asking us to imagine the substances that contain only fire. Light,
flame, and coal, he argues, are all species of fire, with different degrees of heat. Yet,
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he argues, something remains in accidental potential. Given that this can happen
when only a single element is present, it seems likely that it could also happen when
we have multiple elements.

Rufus is here making a legitimate comparison between mixture and elemental
generation. Since we already know from experience that elemental forms can come
in degrees, it is only a bit more complicated to see this in the case of mixts. The prob-
lem with this answer is that it doesn’t really explain anything. What is at issue is not
the fact that mixts differ from one another; but rather, zow mixts could differ from
one another. His continued response, however, sheds more light on the problem.

In the second part of the passage, Rufus writes:

Again we can say that some mixt is such that one contrary is a necessity, but another is
not, as happens in some mixt when there is corruption. And on this basis, we can verify
what the Commentator [Averroes] says—namely, that the forms of elements are inter-
mediate between substances and accidents or [rather] substantial forms and accidents.
Let us understand this in so far as they are in the mixt. For they are there as potentials
and not in ultimate actuality. In that sense they are deficient in respect of a substantial

form absolutely [speaking]. But in so far as when joined together they can perfect mat-
ter, they are more than accidents.

In this passage, Rufus gives a substantial explanation for the similarity problem,
but one that is quite confusing. He tells us that in mixts, not all of the elements need
be necessities. Perhaps this means that only one element needs to be a necessity. The
others are all essential potentials, but can be closer to or further from actuality. These
differences in actuality allow us to explain how different mixts have different prop-
erties and, thus, how they are distinct.

That only one element need be in accidental potential makes a good deal of sense.
The problem is that this seems to conflict with the earlier passage from MMet where
Rufus tells us that all of the elements in a mixt are in accidental potential. We know
that the MMet text is earlier than the /n De Gen text. Further, this passage is consis-
tent with the earlier passage quoted from the same book that we have been discuss-
ing. An easy way out of the difficulty would be to claim that Rufus changed his mind
in the later texts. If we could find an even later passage with the same view, we would
be quite justified in going this interpretive route.

Another possibility, which seems more promising, is that Rufus resolves this is-
sue by implicitly relying on a traditional explanation which allows mixts to be com-
posed of the elements in different proportions. This militates against common
prejudices about non-atomistic Medieval theories of mixture which are alleged to
only have room for qualitative, not quantitative dimensions. But Rufus clearly
discusses different proportions of the elements both in /n De Gen 2.4.3 and in his
Oxford theology lectures. So this seems likely to be his solution to the problem, but
the subject still requires further investigation.

CONCLUSION

Maier claimed that all non-atomistic medieval theories were unable to solve the
problem of mixture. They could assert that elements combined to form mixts, but
they couldn’t explain how mixts reflected the states of the elements. Rufus, as we
have seen, has a theory about how the elements can remain in the mixt and how the
mixt reflects the states of the elements. Like Averroes, he thinks elemental forms are
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in a certain kind of potential. However, he rejects Averroes’ claim that elemental
forms are quasi-accidental forms, and he is able to give a much more detailed ac-
count of the status of the elemental forms and prime matter in the mixt. There are
still problems with Rufus’s account, both in his actual theory and as we have inter-
preted it. It is clear, however, that had Maier been acquainted with Rufus’s account
of mixture, she would have had to modify her claim. Though unpolished, Rufus has
a fundamentally satisfactory account of the potential existence of elements in a mixt.
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