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For Keenan,
whose four-year-old syllogisms about crocodiles and human
animals were no less endearing for their invalidiry.
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Preface

“It’s about time.” These words were inscribed in a card given to me by my
cohorts and professors upon successfully clarifying my dissertation pro-
posal in 1996. The inscription was intended as a bit of good-natured rib-
bing and word play, but it was prophetic, for this book has taken far too
long to write. It began its life as my doctoral dissertation, written at the
University of Washington under the capable and supportive supervision
of Professors S. Marc Cohen, David Keyt, Jean Roberts, and Cass Weller.
I defended the dissertation in 1999, and since that time I have subjected it
to prolonged and radical surgery: superfluous sections have been excised,
essential but missing arguments and analyses have been added, and the
remaining original material has been improved (or so I hope) in various
ways.

Even though the final product bears a weak resemblance to its original
incarnation, I owe a deep debt of gratitude to the individuals mentioned
above, not only for their help in writing the dissertation, but also for their
unwavering kindness and friendship.

I am profoundly grateful for the material support of the National
Endowment for the Humanities, which provided a Summer Stipend in
2005 to work toward the completion of this book." I wish I could have
lived up to my optimistic projections for finishing it around that time,
but I am confident that it is better for the extra attention it has received
in the interim.

The Division of Research and the College of Arts and Sciences at Boise
State University provided additional material support for my research in
the form of a Faculty Research Associates Program Grant, also awarded
in 2005.

' Any views, findings, conclusions, or recommendations expressed in this publication do not neces-
sarily reflect those of the National Endowment for the Humanities.

ix



X Preface

Several parts of this book have been published previously in differ-
ent form as journal articles, and I wish to extend my gratitude to the
editors of those journals for granting permission to reprint that mater-
ial here. In particular, portions of Chapter 3 were published under the
title “Why Aristotle Says There Is No Time without Change” in Apeiron;’
parts of Chapters 4 and 5 appeared in Ancient Philosophy under the title
“Aristotle’s Definition of Time Is Not Circular’™ a section of Chapter
12 was included in a themed edition of Philosophical Writings under the
title “Aristotelian Temporal Passage”™;* and some of the critiques of Ursula
Coope’s interpretation throughout appeared in Mind as part of my review
of her Time for Aristotle

The members of the Aristotelian Society of Boise were tremendously
good sports in working through my manuscript in progress and provid-
ing helpful suggestions. I've benefited immensely from their feedback and
friendship.

Hilary Gaskin and Joanna Garbutt at Cambridge University Press
have both been delightful to work with. Among Hilary’s other editorial
duties, she secured two outstanding readers whose anonymous comments
on the manuscript prompted me to rethink and sometimes revise vari-
ous parts of the book. I'm quite certain that my revisions fall short of
their suggestions, but I am no less grateful to them for that fact. Emma
Wildsmith, my project manager, was tremendously helpful in assembling
the index. Christopher Feeney served as my copy editor, and his efficiency
was matched only by his thoroughness.

Finally, it would have been impossible to complete this book without
the loving support of my family, especially that of my wife Gayle. It takes
a rather special person to put up with a philosopher at home, and Gayle
is certainly that. My children, Keenan and Elizabeth, also deserve my
thanks for their patience and good character. Since this is my first book,
it seems appropriate to dedicate it to my first child.

This book is for you, Keenan. And it’s about time.

* Roark (2004). 3 Roark (2003).  # Roark (2005). 5 Roark (2009).
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Introduction

Aristotle conceives of time as a variety of hylomorphic compound. By
“hylomorphic” I mean the kind of analysis Aristotle employs at very
many places in his works, according to which the thing under consider-
ation is to be understood as a combination of matter (hu/é) and form, or
shape (morphé). On the hylomorphic interpretation I endorse, motion is
the matter of time, and perception is its form. Aristotle defines time as “a
number of motion with respect to the before and after” (Phys. 219b1—2),’
by which he intends to denote motion’s susceptibility to division into
undetached parts of arbitrary length, a property that it possesses both
by virtue of its intrinsic nature and also by virtue of the capacities and
activities of percipient souls. Motion is intrinsically indeterminate, but
perceptually determinable, with respect to its length. Acts of perception
function as determiners; the result is determinate units of kinetic length,
which is precisely what a temporal unit is.

It would be one thing to employ the conceptual framework of hylo-
morphic analysis as an interpretative apparatus or strategy, but I don’t
intend to use hylomorphism that way. I am convinced that the proper
way of understanding Aristotle’s view of time requires thinking of it as a
variety of hylomorphic compound, because that is precisely how he him-
self understood it.

I take it that this view might seem quite implausible at first blush.
For surely hylomorphism is most obviously suited to accounting for the
nature of concrete objects like statues, houses, and animals. Conceiving
of a statue as possessing two metaphysically distinct components (bronze
and the shape of Hermes, for example) provides the basis for fruitful
philosophical analyses along several different lines: causal properties, per-
sistence conditions, semantic relations, and epistemic status, to name just
a few.

' 10070 Ydp €0T1v 0 Xp6vog, aptduog KIvAcewS Katd TO Tpdtepov Kal UoTepoV.



2 Introduction

But why ought we to think that time, which is at once both meta-
physically fundamental and seemingly abstract, should yield to such an
analysis?

The question itself reveals an unhelpful prejudice that I shall attempt
to dispel in Chapter 1. But prejudice aside, it should come as no great sur-
prise if such an approach turns out to be exegetically fruitful. Aristotle’s
temporal theory is developed within the Physics, a treatise in which he
examines the objects and phenomena of nature. In the second book of the
Physics, Aristotle states that “we think we know something only when we
find the reason why it is so, i.e., when we find its primary cause” (194b18—
20).” But “cause” (aitia) is ambiguous between several different senses,
including material and formal causes.’” Thus, the most complete account
of any existent will include a specification of its matter and its form.* It
would be quite surprising indeed if this general principle didn’t apply to
a feature of nature such as time, since the principle is alleged to apply
even to linguistic objects such as syllables and arguments (195ars—17).
But this is not the place to argue for my thesis. I simply request that the
reader consider carefully the arguments I offer in the chapters that follow.
I anticipate residual resistance on points of detail that are left unfinished
at the end of the book; however, if my arguments render the hylomorphic
interpretation an attractive alternative to its predecessors, I will be happy
to engage in debate over the details.

Now one might be inclined to think that the existence of time is a
necessary condition for the existence of material objects. It seems neces-
sary for the variety of objects that we're accustomed to interacting with,
anyway. Indeed, it is quite difficult to imagine a world furnished by the
kinds of things we’re familiar with in which there is no time, since these
sorts of things are subject to change, which, again, one might take to be
a feature of the world that requires the existence of time. A world without
time (according to this view) is a world without change, one populated
with people who never age, fruit that never ripens, rivers that don’t run,
and so on. Time, then, might be thought to be an aspect of nature with-
out which change and changing objects are impossible.

> €18évar 8¢ ov mpbrepov oibueda Exaotov Tpiv &v AdPwuev T Sk ti mepl Ekactov (todto &
£0Ti 10 Aafelv TV mpwnv aitiav).

See Phys. 11.3.

Almost anything. Aristotle acknowledges the exceptions of unformed elemental matter and
un-enmattered divine forms. But these are not topics of investigation for the physicist.

dravta 8¢ t& vOv elpnuéva aitia gig téttapag tintel TpOTOVG TOVG PAVEPWTATOVG. TX HEV
y&p otoixeia TtV cLAAAPOV kal 1] UAN T@V okevaot@v. Cf. Met. 1v.2.
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Introduction 3

Whether this characterization of the contemporary popular view of
time is correct (supposing that such a thing exists), I can’t say. What is
clear, though, is that Aristotle turns this picture on its head: according to
Aristotle, time owes its existence immediately to motion and perception,
and ultimately to material objects, substances. His motivation for endors-
ing such an account seems to be his commitment to the view that the
strictest ontology is one which includes only instances of natural kinds
(e.g. individual men, horses, trees). In such an ontology, there is no room
for an item of such abstract character as time. But surely time exists i
some way or other. And so Aristotle concludes that time must somehow
derive its existence from substances. Filling out the account of this para-
sitic existence is the challenge that Aristotle attempts to meet in Physics
1v.10—14, and the purpose of this work is to spell out Aristotle’s answer to
that challenge.

Before I set about examining the relevant texts and developing my
interpretation, though, I ought to say something about why I've written
this book and how it is structured.

To the first point, I feel no embarrassment in saying that this book
combines two of the most philosophically exciting topics that there
are: the nature of time and the philosophy of Aristotle. While many phi-
losophers would challenge this evaluation, I take it that no one reading
this Introduction is likely to lead that charge.

The philosophy of time is home to some of the knottiest conceptual
problems around. Augustine is famous for confessing his own inability
to articulate time’s nature: “What then is time? If no one asks of me, I
know; if I wish to explain to him who asks, I know not” (Conf 11.14;
Augustine [1980]).° Closer to our own day, C. D. Broad has expressed
similar frustration:

I am well aware how easy it is to talk nonsense about Time, and to mistake for
arguments what are in fact merely verbal tangles. I think it is quite possible that
I may have done this. I have altered my mind too often on this most perplexing
subject to feel any confidence that my present opinions are either correct or well-

founded.”

Judging from the number of academic monographs produced on the sub-
ject within the past twenty years, the philosophy of time is enjoying a
good deal of attention. The explanation for this popularity is not far to

6 quid est ergo tempus? si nemo ex me quaerat, scio; si quaerenti explicare velim, nescio.
7 Broad (1967), 138—9.



4 Introduction

seek: time remains a perplexing subject, and the business of philosophy is
to clarify that which perplexes.

I have written about Aristotle’s theory of time elsewhere, and parts
of this book draw directly on those published works. But it has always
seemed to me that Aristotle’s view of time is sufficiently complex in itself,
and so thoroughly bound up with different theories and doctrines devel-
oped elsewhere in the corpus, that a proper treatment of the account
requires a book-length effort. I am glad that I have made the effort to
produce a systematic reconstruction of his account of time, because in the
course of doing so I have come to appreciate other, seemingly unrelated
aspects of Aristotle’s thinking to a far greater extent than I could have
imagined.

Aristotle is a philosophical optimist, and that optimism is evident in
the fact that he articulates a concise definition of time in the Physics.
But although he is ambitious, he is not cavalier. Before he articulates his
definition, he acknowledges several puzzles surrounding the nature of
time, puzzles whose solution must somehow fall out of his own account.
Aristotle never explicitly addresses the puzzles after giving them voice,
but I shall show in Chapter 13 what his solutions must be, given the view
he develops in those final five chapters in Book 1v of the Physics. For the
most part, the solutions turn out to be fairly trivial. This is at once both
disappointing and gratifying: disappointing, because one might have
expected fancier footwork in dealing with the puzzles; gratifying, because
their triviality explains why Aristotle doesn’t bother to lay them out
for us, and this fact confers additional credence upon the hylomorphic
interpretation.

Understanding Aristotle’s definition of time is not easy. But those who
are familiar with his writings know that there is little in Aristotle that is
easy. His views are individually sophisticated and collectively reticulate.
One can hardly work through any particular area of his thought with-
out feeling compelled to turn from treatise to treatise with the hope that
doing so might help to discover the underlying theoretical machinery.
What at first seems to be a simple question of his stance on a narrow
question quite often turns into an exegetical labyrinth. Such is the case
with his treatment of time.

While I expect some readers to doubt that I have produced the uniquely
correct reconstruction of Aristotle’s temporal theory, I think it would
be an error to deny that I have identified at least one path through the
labyrinth. Indeed, my complaint with so many of the competing recon-
structions of Aristotle’s temporal theory is that they simply couldn’t be
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adequate, because they fail even to countenance some of the philosoph-
ical territory that seems so obviously to stand between the opening moves
and the conclusion, let alone to navigate it successfully.

The territory I have particularly in mind is Aristotle’s account of
perception. One recent work examining Aristotle’s temporal theory —
Ursula Coope’s Time for Aristotle* — evidences an impressive knowledge
of Aristotle’s doctrines and displays enviable ingenuity. Any reader of
Coope’s book is bound to learn a great deal about the Aristotelian con-
ception of time. I certainly have. However, I am convinced that neither
Coope nor any of the many other interpreters of Physics 1v.10-14 has paid
sufficient attention to the central role of perception within Aristotle’s the-
ory of time. Indeed, if my own hylomorphic interpretation is correct, a//
of the previous attempts to reconstruct Aristotle’s temporal theory have
neglected a critical component of time’s essential nature: its form.

It would be both inefficient and inappropriate for me to undertake a
systematic critique of Coope’s work here. It would also be inexcusable if
I were not to engage her interpretation on central points of contention.
Therefore, I shall quite selectively present and critically discuss her views
and those of many different scholars, from ancient times to our own, as
suits my purposes. I suspect that few of these philosophers would con-
cede dialectical victory on the question at issue, and many would rightly
criticize me for overlooking some part of their own reconstruction that
they regard as particularly important. But my aim is not to discredit my
exegetical competitors by direct refutation, for that would be a practically
impossible task. I prefer to believe that my interpretation is strong enough
to stand on its own legs; I engage the views of others primarily to indicate
what I take its legs to be.

My strategy for defending a hylomorphic interpretation of Aristotle’s
account of time proceeds in four phases, each comprising a major div-
ision of this book.

In Part 1 I prime the pump, so to speak, by examining the background
conception of time against which Aristotle developed his own view.
Aristotle is a conservative philosopher in the sense that he seeks every-
where to preserve the judgments of common sense to the greatest extent
possible and to integrate the insights of his predecessors.” Consequently,
we shall do well to examine briefly the extant evidence that is relevant
to determining what a typical fourth-century Athenian citizen’s notion

8 Coope (2005).
2 For the definitive discussion of this aspect of Aristotle’s methodology, see Owen (1975b).
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of time might have been like. The central sources of evidence here are
Hesiod, Herodotus, and Thucydides, but we shall also have occasion to
touch briefly upon the time-keeping technology of Aristotle’s time.

Perhaps more importantly, a well-grounded reconstruction of Aristotle’s
view on time (or any other topic, for that matter) must begin by examin-
ing its Platonic counterpart. For whether Aristotle is rejecting the extrava-
gance of Plato’s forms or attempting to integrate what he regards as the
less radical elements of his doctrines, Aristotle’s thought always begins by
countenancing the genius of his mentor. The most well developed discus-
sion of time in the Platonic corpus is to be found in the 7imaeus, which
presents its own exegetical challenges. An explication of the view pre-
sented there constitutes the bulk of Chaprter 2.

Before any of this historical work can be done properly, however, we
must first reflect on our own concept of time. It has become absolutely
clear to me that one of the primary obstacles to understanding Aristotle’s
temporal theory is to unreflectively import into his view (and most
particularly, into his definition of time) modern notions that are quite
inappropriate within that context. We will be far less likely to fall prey to
this mistake if we make a conscious effort to articulate the various facets
of the concept of time that figures in our own thought on the subject. To
this end, I shall make use of the theoretical apparatus developed by the
twentieth-century British idealist J. M. E. McTaggart. McTaggart formu-
lated an argument for the irreality of time that has driven some philoso-
phers to fits. As it turns out, not only is the McTaggart-type architecture
useful in preparing us for an investigation of ancient notions of time,
it also serves as an interesting test for Aristotle’s hylomorphic temporal
theory. Toward the end of the book (specifically, in Chapter 12), I shall
examine what I take to be one of the virtues of Aristotle’s view, namely its
immunity to arguments like McTaggart’s.

Chapter 1 closes with some remarks about hylomorphism and how it
figures in Aristotle’s larger philosophical agenda. Appreciating the motiv-
ation behind his implementation of hylomorphic analyses will greatly aid
our understanding of how his analysis of time is supposed to run.

Part 11 of the book is dedicated to developing the material side of the
hylomorphic analysis of time. One of Aristotle’s first conclusions about
the nature of time in Physics 1v.11 is that it must be some aspect of motion
(21929-10).° My reconstruction of the argument to this conclusion
requires us to understand Aristotle as endorsing the idea that time is what

© &VAyKH TAG KIVAOEWG T €ivat adTov.
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I call an “evident proper feature” of motion. This takes us directly to the
very common objection that Aristotle’s definition of time as “a number
of motion with respect to the before and after” is patently circular. Both
motion and the prior—posterior relation (so the objection runs) presup-
pose the existence of time, so neither can very well figure in its definition.
The objection is based in part on the unhelpful prejudice I address in
Chapter 1, but more specifically it fails to take seriously Aristotle’s analysis
of motion in Book 111 of the Physics, which is developed in non-temporal
terms. To deflect the objection, in Chapter 4 I examine Aristotle’s defin-
ition of motion in detail and offer a novel interpretation of it. Once his
view of motion is properly understood, the claim that his definition of
time is objectionably circular on account of the fact that “motion” (kiné-
sis) appears in the definiens becomes implausible.

Not only does a proper understanding of Aristotelian motion van-
quish the first charge of circularity, it also provides the necessary the-
oretical resources to address the second charge, namely the claim that
the appearance of “before and after” in his definition illicitly invokes
time. Appealing to the interpretation I develop of Aristotle’s definition
of motion, I endeavor to show that: (a) there is a distinctly kinetic (and
therefore non-temporal) sense of “before and after” at work in his defin-
ition of time; (b) “the before and after in motion” denotes the material
component of “the now,” or the instantaneous present; and (c) the kinetic
entities so denoted are intrinsically ordered and thereby provide the basis
for temporal order. This project comprises Chapter s.

Once the material constituent of time is properly understood, we may
proceed to investigate the form of time, which is the focus of Part 111 of
the book. Chapter 6 begins with an argument to the conclusion that the
relevant sense of “number” in Aristotle’s definition of time requires us to
regard perception as time’s form generally, and more narrowly of the form
of “the now.” This conclusion gives rise to an objection about the phe-
nomenal character of perception, an objection whose reply is to be found
in Aristotle’s sophisticated theory of perception. By examining the central
texts in which this theory is developed (principally the De Anima and
the Parva Naturalia), we shall see that phantasia (“imagination”) plays a
crucial role in perception, as Aristotle understands it, and therefore also
in his account of time. Briefly, phantasia serves as the basis for both mem-
ory and anticipation, thereby making possible the possession of mental
states about the past and the future. Phantasia is also directly implicated
in the perception of what Aristotle calls the “common perceptibles,”
among which motion is included. Clearly, Aristotle’s views concerning
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our perception of the common perceptibles must contribute substantially
to the hylomorphic analysis of his temporal theory.

With the formal analysis of time in place, we will be prepared in Part
1v to address several difficult questions that remain concerning Aristotle’s
views on time. In particular, we shall have to determine how the hylo-
morphic interpretation accounts for simultaneity and other temporal rela-
tions. Celestial motion is important here, and so we shall examine briefly
some of Aristotle’s remarks on this subject, principally in the De Caelo.
The nature of “the now” and temporal passage is taken up in Chapter 12.
Recent scholarship challenges Aristotle’s position on temporal passage, or
the apparent “flow” of time, and I show how the hylomorphic interpret-
ation produces a view that is largely immune to contemporary arguments
against the possibility of temporal passage. I close the book with a few
brief, speculative remarks about how the success of Aristotle’s view on
this issue might be emulated by contemporary theorists working in the
philosophy of time.

I conclude this Introduction with a note about the conventions I've
adopted in textual citation. Ever hopeful that Aristotle’s views on time
hold some interest for philosophers whose training is not primarily in
classical philosophy, I have chosen to make the body of this book Greek-
free — only transliterations will appear whenever Aristotle’s own words are
recounted. I put the original text in footnotes for those with Greek and
also for those without but who nonetheless find it beautiful to look at.



PART I

Times new and old






CHAPTER 1

Mclaggart’s systems

One needn’t be a metaphysician to have been gripped by puzzles concern-
ing the nature of time. Does it have a beginning? Will it ever come to an
end? Why is it that we can remember the past but can only anticipate the
future? What happens to objects and events of the past — do they exist in
any sense at all? Are any events of the future already determined? Am I
identical to any person who existed in the past? How is it that time passes?
What is time, anyway? Growing up on our family farm, I would some-
times lie awake nights pondering questions such as these, unsure how I
might even begin to find their answers.

As C. D. Broad’s remark quoted in the Introduction suggests, much
of the difficulty we experience in discussing and contemplating time
arises from the language in which we frame the propositions of speech
and thought. Certain facts about the English language (e.g. that temporal
adverbs are frequently vague or are used ambiguously, that verbs tokened
in writing and speech indicate grammatical tense, or even that the word
“time” can function as the subject of a sentence) give rise to challenges for
those who would inquire into the nature of time.

But these are no less facts about Attic Greek than they are about
English, and Aristotle — arguably the first philosopher to explicitly attempt
to unravel the snares inherent in language — must have faced the same
sort of challenges that arise from them when he composed his own theory
of time, an account that he develops in chapters 10-14 of Book 1v of the
Physics. Indeed, he goes to some trouble in 1v.13 to consider the nuances of
the expressions “at some time” (¢o pore), “recently” (fo arti), “immediately”
(to édé), “long ago” (to palai), and “suddenly” (to exaiphnés) (222a25-b30).
None of this, of course, is meant to suggest that Aristotle’s theory of time
should be familiar or even particularly accessible to us today.

Aristotle’s philosophical successes are indebted, at least in part, to his
insistence on taking stock of the standing opinions regarding his subject
before launching his own examination. By doing so, he seems to believe

II



12 Times new and old

that he is better situated to avoid the mistakes of his predecessors and to
capitalize on their insights. In this regard, his approach is both modest
and conservative.

If we hope to properly understand Aristotle’s account of time, we
would do well to emulate his method. As interpreters of his view, we are
obliged to examine zwo sets of standing opinions: those that provided the
context for Aristotle’s thinking about the subject of time, and those that
influence our own thoughts on the subject. While it is fairly obvious that
any responsible treatment of Aristotle’s account must address the former,
it is far less so that the latter would also figure in such a treatment. But
in fact it is absolutely critical that we have a clear view of our own con-
ceptual position before looking into Aristotle’s, and yet interpreters have
been too eager to examine Aristotle’s account without first giving some
thought to their own concept of time. Proceeding in this way, they are all
too liable to fall victim to certain prejudices and confusions that we must
try to avoid.

One of the easiest mistakes to make in thinking about time is to sup-
pose (at least tacitly) that our concept of time is monolithic. It most cer-
tainly is not. Rather, it is a family of concepts — difficult to articulate in
themselves — that are related in ways that are difficult to discern. It will
be worthwhile, then, to make some attempt to tease apart the several con-
cepts that form the fabric of our concept of time, for it is very unlikely
that we will succeed in making sense of Aristotle’s conception of time if
we are insensitive to our own.

Probably the best-known analysis of the concept of time was offered in
the early twentieth century by J. M. E. McTaggart, who claims that there
are two fundamentally different ways of conceiving of time — one he calls
the “B series,” and the other he calls the “4 series.” Each series is a meta-
physically primitive structure consisting of an ordered, linear continuum
of events. The difference between the two series is the way in which their
members are ordered.

The elements of the B series are ordered by the relations earlier than
and later than, which are relations that hold sempiternally: if it is ever
true that event ¢, is earlier than event e,, then it is always true that ¢, is
earlier than e,. As such, these temporal relations are temporally stable.
Elvis Presley’s death will always have occurred later than the Apollo 11
landing, and the fall of Rome will always have occurred earlier than the
collapse of the World Trade Center towers. This is a way of conceiving of

' McTaggart (1927), ch. 3.
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Figure 1. A model of McTaggart’s B series.

time as a static feature of the cosmos, a feature that might fairly be called
“temporal extension” or “duration.” Inherent in this conception are other
essential features, such as directionality, ordering relations, and simultan-
eity. This conception of duration — the notion that time is (or that events
in time are) “stretched out” — can be represented graphically by means of
a simple diagram.

Figure 1 is a model of a temporal interval of indefinite duration, which
consists in a continuum of events standing in relative proximity to one
another (represented by the line) and ordered by the asymmetric, tem-
porally stable relations of earlier than and later than (represented by the
arrowhead, such that event e, is earlier than e, iff “¢” is located to the left
of “e,,” later than e, iff “¢” is located to the right of “¢,,” and simultaneous
if they are co-located). This is the static aspect of our concept of time that
McTaggart meant to capture in his B series.

Most folks do not take time to be such a static sort of thing, and
McTaggart himself argues that our concept of time cannot simply be
the concept of the B series, since the latter, he claims, does not provide
what he takes to be the necessary conditions for genuine change, and he
thinks that no defender of time’s existence will deny that there is genuine
change.’

The A series is an extension of the B series in the sense that it includes
all of its features but adds another. Whereas the elements of the B series
are ordered only by the relations of earlier than and later than, the elem-
ents of the A series are further ordered by the additional relations past,
present, and future.

The relata standing in these relations are the same elements that consti-
tute the B series, but specifically insofar as each of them enjoys a certain
status in the series. The distinguishing features of the A series are the facts
that (a) whenever one cares to inspect or describe the series, exactly one of
its elements temporarily enjoys the privileged status of being absolutely

* McTaggart (1927), $§310, 311. For an extended argument that the B series is an accurate model
of reality, see Mellor (1981). To my mind, Savitt (2001) shows once and for all that McTaggart’s
argument fails because it rests on an ineliminable equivocation.
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present;’ and (b) every element enjoys this status at some time or other.
The central idea of the A series is that there is a unique and ever-chang-
ing absolute present, relative to which every other element of the series is
either absolutely past or absolutely future.

It is impossible to represent the dynamic aspect of temporal passage by
means of a printed representation, since the very essence of passage is the
fact that something changes among the elements of the series — namely,
which of the elements is absolutely present. Still, it is possible to represent
temporal passage by means of a model that is understood to be a kind of
“snapshot.” Where “N” indicates which element of the series is absolutely
present (now), Figure 2 is just one model of the temporal continuum con-
sisting in duration and passage:

€, | €,
| |
I | I

(past) N (future)

v

Figure 2. A model of McTaggart’s A series.

What one must understand when one sees that the absolute present is
located at a particular point along the line is that its status (ignoring con-
tinuity issues) is analogous to that of a single frame of film in an operating
movie projector: every point on the line is absolutely present at some time or
other, just as every frame eventually passes between the light and lens of the
projector. This is a way of conceiving of time as being essentially dynamic,
and it is the way that most of us quite unreflectively think about time.
While it makes no sense to say that “time marches on” or to ask “where has
the time gone?” within the B series, such sayings are quite at home within
the A series, as passage is its central feature. Indeed, McTaggart seems to
think that passage is the essential feature of time itself.

McTaggart maintains that there is a contradiction inherent in the
notion of temporal passage (which is what ultimately leads him to deny
the reality of time), but I don’t wish to examine his argument here.* The
relevant matter for our present interests is the fact that McTaggart has

3 More properly, the absolute present is a cut across simultaneous events, not a single event — see
Chapter 11.

+ In Chapter 12 I shall present a version of McTaggart’s argument developed by Dummett (1978)
and show that, even if the argument is effective against other conceptions of temporal passage,
Aristotle’s conception of passage is immune to it.
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(last Monday) (Monday of next week)

Figure 3. A model of McTaggart’s A series with periodicity.

identified several distinct concepts that jointly form our concept of time
in general: temporal extension, with its related concepts of directionality,
relative order, and simultaneity; and temporal passage, with its related
concepts of the past, present, and future.

Probably because it was not required for his argument, McTaggart
neglects an additional concept inherent in our notion of time — namely,
periodicity. This concept accounts for the fact that one finds regularly
recurring patterns in time. That is, in spite of the fact that time is con-
tinuous, it is also episodic, punctuated by divisions that mark out more or
less natural segments of time (e.g. days, seasons, and years).

Now the concept of periodicity seems to be less basic than extension
and passage, but it is not entirely clear to which of them it is subservient.
There is some reason for thinking that it belongs to both of them. That
there are regularly recurring patterns, or periods, in time is possible only
in virtue of certain features of temporal extension; however, periodicity
is as remarkable as it is to us because we experience it serially. Periodicity
without serial experience amounts to nothing more than a geometrically
regular structure, and the periodic nature of time seems to be more than
just this. Still, it is helpful to have an image in hand that can be used to
contrast periodicity with the other two concepts. Adopting fairly obvious
conventions, the diagram in Figure 3 will serve to help us visualize a por-
tion of the temporal continuum informed by the three central concepts
that form the core of our concept of time in general: duration, passage,
and periodicity.

While the A series incorporates the temporal extension of the B ser-
ies and is able to distinguish between past and future events, it is not so
structured as to guantify temporal displacement. So while it is true that,
as they stand in the A4 series, ¢, and ¢, are respectively past and future, one
cannot determine how far into the past or future they lie, or even how
far they are from one another. With the incorporation of periodicity into
the A series, we may say that ¢, took place last Monday, that e, will take
place next Monday, and (thus) that there is a fortnight separating the two
events.
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It is difficult to overstate the importance of being sensitive to these
distinct elements present in our concept of time. If one begins one’s
investigation by supposing that Aristotle takes time to consist in some
determinate combination of them, one will likely find oneself facing insu-

. . . . >
perable obstacles. And if — as it turns out, I think — Aristotle’s concep-
tion doesn’t match our own, these distinctions will prove indispensable in
articulating the differences between the two.



CHAPTER 2

Countenancing the doxai

Having distinguished the various aspects of our own concept of time,
we should now examine what I take to be for Aristotle two very obvi-
ous though importantly different sources of thought on the subject of
time: the common conception of time in fourth-century Athens, and his
philosophical predecessors’ views on time.

While Aristotle does not explicitly appeal to the first source of
thought in the course of developing his theory, he was not immune
to the sway of “common wisdom” in his day." Certain features of
his account clearly engage some of the remarks on time made by
antiquity’s greatest historians, and as we shall see, there can be no
doubt that his view is driven in part by considerations having to do
with the two types of chronometers with which he would have been
very familiar.

As the second source of thought, the views of Aristotle’s predecessors
are always given consideration in his own work, and Plato figures as a
looming presence throughout all of Aristotle’s treatises. It is my view that
Aristotle’s theory of time is profoundly influenced by Plato, and much
insight into Aristotle’s project can be gained when it is cast in the light
of Plato’s theory. Although there are a number of dialogues containing
considerations relevant to a discussion of time, Plato’s most developed
thoughts on the subject are contained in the 77maeus.” Consequently, I
shall focus my attention on this work in particular.

' See Phys. 223b24—4az2, for example.

* Outside of the 77, Plato discusses temporal passage (and related issues, such as change) in the
Rep., Prm., Laws, and Cra.; he discusses the relation between truth and time in the Rep. and Cra.;
he discusses eternity in the Rep., Phd., and Epin.; he also offers a brief remark at Phil. 30c that
echoes/anticipates his account in the 77. according to which the demiurge is responsible for the
existence of time.

17
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2.1 OLD TIME AND ANCIENT CHRONOMETERS

Even to the most primitive of peoples, it must be plainly evident that the
activities of human beings are governed by time. We have only finite life
spans, and one’s conception of oneself tracks the growth, maturation, and
ultimate degeneration of the physical body and its capacities. Even at a
more mundane level, our daily activities are regulated in time both by
internal mechanisms (including the roughly twenty-five-hour “circadian
thythm” of cyclical metabolic activity and sleep governed by hormone
production) and by external factors (the number of hours of sunlight,
for example). One needn’t have a very sophisticated understanding of
these mechanisms to be aware of the fact that one is subject to them. Just
waking up to the rising sun and feeling the stiffness of age is evidence
enough.

This awareness of “natural time,” to give it a name, seems to have had
two importantly different aspects in the ancient world. The first aspect was
one of awe and wonder, regarding time as a fundamental constituent of
the cosmos as well as a source of being. Orphic verses, Homer’s //iad, and
Hesiod’s 7heogony all describe how Gaia (earth) and Ouranos (heaven)
begot Chronos (time), a tradition surely inherited from Babylonian and
other Near Eastern cultures before the first millennium.’ Chronos is por-
trayed in this tradition as a multi-headed snake with wings, suggesting
to some scholars indebtedness to Iranian theology.* This mythological
aspect of the ancients’ conception of time is interesting and important
from a historical point of view, but it is of relatively little instrumental
value in the present context. It is worth noting, at least in part, because
Plato acknowledges the mythological tradition in the Cratylus and the
Timaeus, though his own account of the creation of time is fundamen-
tally different.

The second and more germane aspect of the ancient awareness of nat-
ural time was essentially practically oriented, since agricultural, reli-
gious, and maritime activities were organized around seasonal changes’
Additionally, many of Greece’s prominent cultural events were held
according to a regular schedule. In particular, organizing the Panhellenic
games required a reliable method of dating years. The four sets of games
were staggered in such a way as to permit an athlete to compete in each

3 Aristotle acknowledges the influence of Babylonian and Egyptian astronomy in Cael. 11.12.
+ Kirk and Raven (1957), 39.
5 See, e.g., Hesiod (1964), 609-17, 641-s5.
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of them. The Olympic games marked the beginning of a four-year cycle
(called an “Olympiad,” the first of which is dated to 776 BcE), with the
Nemean and Isthmian games each held in both the second and fourth
year, and the Pythian games in the third year.

Of course, the Greeks did employ an annual calendar, and Herodotus
tells us that its twelve months were named after a tradition inherited from
the Egyptians.® In the History, Herodotus indicates that the standard year
in sixth-century Greece was 336 days in length, with twelve months of
twenty-eight days each.” Every other year, an intercalary month thirty
days long was added to calibrate (not perfectly but more nearly) the legal
calendar with the solar year. The dating system is impressive in its com-
plexity, but it is important to note that there is no provision for the num-
bering of years, owing to the lack of a universally recognized epoch or
origin. The Gregorian calendar in use today treats the birth of Christ as
the epoch,” whereas the Julian calendar, implemented by Julius Caesar in
46 BCE, tracked years by the name of the officiating consul, each of whom
assumed office on January 1. The first Olympiad was the most epoch-like
device used in Aristotle’s day (e.g. “the thirtieth Olympiad” would des-
ignate a period spanning the years 656—653 BCE, inclusive), but no con-
vention existed for designating individual years. It was not until 525 ce
that the Roman abbot Dionysius Exiguus lobbied for the adoption of the
Anno Domini system employed in the modern Gregorian calendar.

The lack of a common reference device for years prompts Herodotus to
denote them in the History by appealing to significant events proximate in
time and indicating the lapse of time in the interval: “in the eleventh year
of their exile” (21); “in the course of the fifth month from the time of the
departure of his messengers” (29); “about the time of Cambyses’ last sick-
ness the following events happened” (190).” Thucydides, another historian
of antiquity renowned for his commitment to precision (if not accuracy),
employs similar devices in dating events in the Peloponnesian War, as “in
the summer of the third year of this war,” and the like. The way in which
dating practices such as these are reflected in Aristotle’s account of time
will be discussed in Chapter 6.

Despite its various inadequacies, the Greek calendar represents a
sophisticated grasp of measuring long periods of time. The basis for the

¢ Herodotus (1947), 82. 7 History 1.32.

$ The adoption of an epoch is welcome, but this particular choice is problematic for two reasons: it
lacks a year zero, and there is widespread scholarly agreement that Jesus was in fact born several
years before 1 CE.

> Herodotus (1947).



20 Times new and old

calendar’s structure, including its imposition of intercalary months, was
a device used primarily to record the sun’s angle in the sky: the sundial
(gnomon). Fourth-century Athens witnessed the proliferation of such
devices used to mark out briefer periods of time, and any citizen of that
period in time would also have been familiar with another type of mech-
anical chronometer: the water-clock (klepshydra, so called because the
vessels from which they were fashioned were initially used to “steal” water
from cisterns).

Sundials have enjoyed centuries of popularity as garden decorations,
and when they are properly designed and installed, they are sometimes
even treated as reliable clocks. The first sundials were not designed to div-
ide the solar day into sub-periods, however, but rather to mark the pass-
ing of the seasons. Their design probably allowed an observer to note the
relative angle of the sun by means of a stylus or bar that cast a shadow
on a graduated tablet. There are reports that Anaximander designed and
installed a device of this type in Sparta.”

The Egyptians attempted to divide the solar day into sub-periods as
early as 1400 BCE, but their sundials could not have served as reliable
clocks (in the sense that they could not facilitate the comparison of rela-
tive lengths of distinct sub-periods), because it was not until ¢. 350 BCE
that Eudoxos of Knidos invented a serviceable theory of gnomonics,
which prescribes techniques of compensating for the seasonal change in
solar angle.” Despite this, the Greeks fabricated “day-dials” at least a full
century before Eudoxos’ theory, and some of them were put to official
use. The astronomer Meton reportedly installed a day-dial on the Pnyx
(a hill just west of the Acropolis) in 433 BCE, probably to mark the meet-
ing times of the Assembly.” This pre-Eudoxian dial would have served its
purpose regardless of its reliability (in the sense mentioned above), since
it would have provided a readily visible indicator by which an assembly
member could have estimated, practically at any time, how long he had
before he and his fellows were to assemble — or whether he was late, for
that matter. Other devices (such as the sounding of a bell) would not have
afforded this degree of freedom and efhiciency.

Though he does not mention sundials in any extant work, Aristotle
would have been familiar with them. There is, however, explicit reference
in the corpus to water-clocks. Similar to the hourglass in principle and

© Diels (1912), ch. 2, fragment 4: 00T0g TPBTOG YVWHOVAG KATEGKEVATE TPOG S8y VWGV TPOTGV
te NAlov Kal xpdvwv kai wp®dv kai ionuepiag.
 Janich (1985), 167-8. > Brumbaugh (1966), 71.
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design, the earliest of these devices were nothing more than vessels with a
small hole at the base that could be uncovered to release the vessel’s liquid
contents. The Greeks probably inherited this simple chronometer from
the Egyptians, who employed them in the courts to ensure that the par-
ties involved were allowed equal time to plead their cases.”

Very near the end of the Constitution of Athens, Aristotle mentions the
use of water-clocks as he describes the elaborate rules governing the tim-
ing of cases heard in the fourth-century courts:

Water-clocks are provided, having small supply-tubes, into which the water is
poured by which the length of the pleadings is regulated. Ten gallons [choes; one
chous = three liters] are allowed for a case in which an amount of more than five
thousand drachmas is involved, and three for the second speech on each side.
When the amount is between one and five thousand drachmas, seven gallons are
allowed for the first speech and two for the second; when it is less than one thou-
sand, five and two. Six gallons are allowed for arbitrations between rival claim-
ants, in which there is no second speech. The official chosen by lot to superintend
the water-clock places his hand on the supply-tube whenever the clerk is about to
read a resolution or law or affidavit or treaty. When, however, a case is conducted
according to a set measurement of the day, he does not stop the supply, but each
party receives an equal allowance of water. The standard measurement is the
length of the days in the month of Poseidon * * * The measured day is employed
in cases when imprisonment, death, exile, loss of civil rights, or confiscation of
goods is assigned as the penalty. (67.2—5)"

The complexity of the rules of court procedure is impressive in itself, but
this passage contains another noteworthy idea. The typical time allotment
for pleading is expressed in terms of liquid volumes; however, Aristotle
says that some cases are “conducted according to a set measurement
of the day,” strongly suggesting that these sorts of cases proceeded not
according to some fixed but arbitrarily determined length of time (e.g.
“six gallons’ worth of time”), but rather according to a more well-defined
metric by which the length of a standard day could be carved up without

B Janich (1985), 168.
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nepl TG dikag. didotan Sekdxoug taic vmep mevrakioxtAlag kal Tpixovg td devtépw Adyw,
gntdyoug 8¢ taig péxpt mevrakioxtAwv kal dixovg, mevtdayovg d¢ taig évtodg kai dixoug,
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remainder. In his commentary on this treatise, Rhodes reports the work
of German scholar B. Keil:

[A]s the basis for the division of the day the Athenians take a day in Poseidon,
which is their sixth month and will normally have contained the shortest day;
an allowance which was sufficient for business to be completed on the shortest
day will have been more than sufficient for other times of the year ... The length
of the shortest day in Athens is given as 9 hrs 28 minutes by Keil ... [who] sug-
gested that the court day was divided into twelve “winter hours” of (fractionally
under) 48 minutes, represented by an amphora of water, and each “hour” was
subdivided into 12 choes of 4 minutes.”

It is a fascinating fact that this kind of klepshydra manages to divide a fixed
period of sunlight into type-repeatable units which are not themselves
abstracted from any movement of the sun. Indeed, water-clocks were
used to calibrate sundials prior to Eudoxos’ development of gnomonics
around 350 BCE.” We shall have opportunity to note a philosophically
relevant difference between water-clocks and sundials in Chapter 11, after
Aristotle’s hylomorphic analysis of time has been presented.

Plato also mentions klepshydra in such a way as to imply their relatively
regular use in public life, especially in the courts. In the 7heaetetus, he com-
pares the discussions of lawyers and orators to those of philosophers, claim-
ing that participants in the former discussions are slaves to the water-clock,
neither free to select their topic nor to determine how long they will speak
(172d9—e1, 201a10-b4).”” Besides corroborating the ubiquity of such devices,
this provides us the opening to briefly examine Plato’s account of time.

2.2 TIME IN THE TIMAEUS

It would be both impractical and unnecessary to attempt to develop a com-
prehensive interpretation of Plato’s theory of time here. Instead, my plan
is to sketch the elements of Plato’s account of time that will be relevant to
my examination of Aristotle’s theory. There are two central questions to be
addressed in the course of our discussion: (i) how does Plato define time?
and (ii) how does the concept of time captured by the definition differ
from our own concept of time, as it was discussed in Chapter 12

5 Rhodes (1981), 726. Rhodes cites Keil (1902).

6 Janich (198s), 168.
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Before taking up these questions, an interpretative point is in order.
I claim that the value of understanding Plato’s theory of time lies in its
function as an explanatory device, by way of its influence on Aristotle’s
view. Underlying this claim is the supposition that Aristotle took Plato to
have a carefully considered theory of time. This supposition is borne out
by numerous remarks in the corpus. One of these that speaks quite clearly
is in Physics viiLi, where Aristotle identifies Plato as his only predecessor
to maintain that time was created — a view advanced by the dramatic
character Timaeus in his eponymous dialogue (251bry ff.).”* Aristotle is
critical of this view, as he is of other aspects of the cosmology developed
in the Timaeus, explicitly attributing them to Plato himself.” So there
is rather compelling evidence that Aristotle took the 7imaeus to express
Plato’s cosmology, including his theory of time.

There remain, of course, the much more difficult questions of whether
the cosmological view developed in the Timaeus in fact represents Plato’s
own, and if so, whether he intends it to be taken literally or in some
weaker way, as a “likely myth.” Scholars are divided on these questions.
A. E. Taylor, for instance, argues that Timaeus™ creation account must
be regarded as a brainchild of Plato that he never intended to foster. As
Taylor understands the work, Plato cobbled together a view from elem-
ents of Empedoclean biology and Pythagorean mathematics.>® The other
view is best represented by F. M. Cornford, who rejects Taylor’s reading,
claiming that, though they certainly would have been in a position to
do so if they thought it were correct, no ancient commentator (including
Aristotle and the Neoplatonists) advocates the interpretation that Taylor
puts forward.” While I find Cornford’s argument persuasive, there is
no need to examine it (or any of the other more challenging questions
regarding the 7imaeus) in detail here. The terms of my discussion, like
those of Aristotle’s, presuppose that the 77maeus contains a genuinely
Platonic theory about the nature and creation of time and the cosmos.
Consequently, I shall use Plato’s and Timaeus’ names more or less inter-
changeably, as context suggests. I invite those who favor Taylor’s reading
of the Timaeus to make such discriminations as they see fit.

8 Cf. Vlastos (1965), 384 ff.

¥ See esp. Cael. 280a27. Cf. Met. 1071b31 ff. and An. 406b26 ff.

2 Taylor (1928), 18. One bit of prima facie support for Taylor’s interpretation is the caveat Timaeus
gives regarding the literal truth of his account at 27c1 ff., which bears a striking resemblance to
an argument against the knowability of the visible realm offered by Socrates in Rep. v.

*t Cornford (1937), ix—xi.
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Plato’s general cosmogonic view is that of a divine craftsman (démiour-
gos) imposing order on raw materials standing in a chaotic condition; and
as we shall see, this is true of his account of the genesis of time specific-
ally. However, there is an initial stumbling block that stands in the way of
understanding what looks to be Plato’s official definition of time, because
his statement of it is syntactically ambiguous. It will be worthwhile to
examine the passage at length:

When the father who had begotten [the universe] saw it set in motion and alive,
a shrine brought into being for the everlasting gods, he rejoiced, and being well
pleased he took thought to make it yet more like its pattern. So as that pattern
is the Living Being that is forever existent, he sought to make this universe also
like it, so far as might be, in that respect. Now the nature of that Living Being
was eternal, and this character it was impossible to confer in full completeness
on a generated thing. But he took thought to make, as it were, a moving likeness
of eternity [eiké ... kinéton tina aiénosl; and, at the same time that he ordered the
Heaven, he made, of eternity that abides in unity, an everlasting likeness moving
according to number — that to which we have given the name Time [touton hon
dé chronon énomakamen). (37c6—d7)>

This is Cornford’s translation. For our present purposes, the text of
interest is the two phrases that flank the semicolon, where Plato articu-
lates his definition of time. The final phrase contains Plato’s first mention
of time by name, so one might expect it to express his “official” defin-
ition. Unfortunately, the Greek is ambiguous insofar as the antecedent of
the pronoun in the relative clause may be either “arithmon” (“number”) or
“eikdn” (“likeness,” “image”).” Cornford preserves this ambiguity in his
translation, but not all translators do. Donald Zeyl, for example, opts to
specify the former alternative in his translation: “This number, of course,
is what we now call ‘time’* According to Zeyl’s translation, Plato’s con-
ception of time bears a striking resemblance to Aristotle’s, which also

2 Q¢ 8¢ kwvnbev avto kal {Ov €vdoev TV ddiwv Be®dv yeyovog dyaApa O yevvicag
nathp, Rydodn te kal ed@pavOeig €Tt 3 udAlov Suotov mpog to mapdderyua énevénoev
dnepydoacOat. kaddmep obV avtd TuyXdvel {Hov &idiov v, kal T68e TO mMAV oBTwg
ei¢ SUvauy émexeipnoe to100ToV GROTEAEIV 1) UéV 00V ToD {ov @UoIG ETOYXAVEY 0DGN
aichviog, kai TodTo uEv 8 TG YEVVNT® TaVTEAGS TPOOETTELY 00K NV duvatédv: eike §
£nevoel KvNTéV Tva al®vog motfjoat, Kal Stakoou®@v dua o0pavov molel uévovtog aidvog
€v évi kat ap1Ouov iodoav aiwviov eikdva, Tobtov Ov 3 Xpdvov @VoudKaev.

€IKWV is a feminine noun, but it still may be the antecedent of todtoV, since it takes masculine
adjectives (as is evidenced in the preceding line).

Zeyl (1997). I am grateful to S. Marc Cohen for calling my attention to this translation. Though I
reject Zeyl'’s reading of this phrase, I find his translation of the 7i. preferable to Cornford’s (1937)
in many respects and adopt it henceforth for all quotations from the work. It is interesting that, in
his commentary, Cornford discusses neither the ambiguity nor what he takes the antecedent of the
pronoun to be. Nonetheless, his interpretation seems to run along the lines of the one I sketch here,
taking the motion of the heavenly bodies to be a sort of “celestial clock” (cf. Cornford [1937], 102).
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apparently defines time as a kind of number. Now most translators who
specify the antecedent of the pronoun opt for “image,” since the descrip-
tion of time in the preceding phrase is as a “moving likeness of eternity.”
This ought to count as some reason to prefer “image” over “number.”
Additionally, Zeyl’s reading renders Timaeus’ discussion of time pro-
foundly obscure at points. Consider his remarks at 38a7-8:

These [was and will be], rather, are the forms of time that have come into being —
time that imitates eternity and circles according to number.*

The final phrase demands that one be able to make sense of the idea of time
circling according to number. Anyone who has watched television or been
to the cinema (or even made shadow-puppets, or looked in a mirror, for that
matter) understands perfectly well what moving images are. Such images
can “circle according to number,” provided that the image has as its cause
an object that moves in a regular circle (say, a Ferris wheel or the hands of a
clock). On the other hand, if Plato regards time as a kind of number, as Zeyl
maintains, this passage presents us with moving numbers circling accord-
ing to number, and it is quite difficult to make good sense of this.

Probably the most revealing passage is at 39c7—d2, where Timaeus
characterizes time in perfectly unambiguous language:

And so people are all but ignorant of the fact that time really is the wanderings
of these bodies [chronon onta tas toutén planas) bewilderingly numerous as they
are and astonishingly variegated.**

As far as I can see, this passage constitutes an insurmountable obstacle
to anyone who would advocate Zeyl’s interpolative translation, since it
states in unequivocal terms that time is the wandering movements of cer-
tain heavenly bodies.”” There is no reason why we ought to strictly iden-
tify these movements with any number as such. On the other hand, such
celestial movements could easily constitute the “moving image of eter-
nity” mentioned in the penultimate phrase of 37c¢6-d7.

Therefore, there is no reason to think that Plato places time in the
genus number. Rather, he takes time to be an image of eternity consisting

» &AM xpévou tadta ai@va pigovuévou Kal kat’ dpldudv kukAovuévou yéyovev eidn.

* (dote WG €mog eineiv ok Toaowy xpdvov Gvta tdg ToUTwV TAGVAG, TAROEL pev dunxdve
XPWHEVAG, TTETOIKIAPEVAC ¢ BavLUATTAG.

7 A note on terminology: as I use the expression, “movement” denotes a particular instance or
occurrence of motion, and thus represents a token-concept. In contrast, I use “motion” to denote
either a type-concept which is tokened by distinct but similar movements, or, more generally,
the entire class of phenomena that Aristotle takes as one of his subjects of inqiry in the Physics
and elsewhere. I do not assume that this distinction of terms reflects standard usage — indeed,
there seems to be no well established usage to reflect. Nonetheless, the distinction is quite useful,
provided that it is preserved by some convention or other.
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in planetary and astral motion. But what does this mean, exactly? Here it
will prove helpful to take Plato’s account of the genesis of the four elem-
ents as our model, recalling his general cosmogonic view.”* In the passage
below, Timaeus prefaces his presentation of the theory by describing the
chaotic state of what was to become the ordered cosmos:

Indeed, it is a fact that before [the universe came to be] the four kinds all lacked
proportion and measure, and at the time the ordering of the universe was under-
taken, fire, water, earth, and air initially possessed certain traces of what they
are now. They were indeed in the condition one would expect thoroughly god-
forsaken things to be in. So, finding them in this natural condition, the first
thing the god then did was to give them their distinctive shapes, using forms
and numbers [eidesi te kai arithmois).

Here is a proposition we shall always affirm above all else: The god fashioned
these four kinds to be as perfect and excellent as possible, when they were not
so before. It will now be my task to explain to you what structure each of them
acquired, and how each came into being. (53a7—c1)*

What follows these introductory remarks is Plato’s ingenious account
of the four elements, according to which each is a type of molecule or
corpuscle — a three-dimensional regular polygon whose variously many
surfaces (the “numbers” mentioned at 53bs) consist of different combin-
ations of equilateral and scalene triangles (the “forms”), which func-
tion as Plato’s atoms. The account is powerful enough to explain certain
observable features of each element (e.g. the relative mobility of an elem-
ental type as compared to the other three is explained by appeal to its
shape and the size of its corpuscles), but the true ingenuity of the account
becomes evident at 56¢8 and following. There Plato explains how elemen-
tal transmutation is possible by invoking the rationality of the structural
features of the elemental types. For instance, a single corpuscle of water
(whose twenty faces each consist of six scalene triangles) can decompose
into one corpuscle of fire (whose four faces each consist of six scalene
triangles) and two corpuscles of air (each of whose eight faces are indi-
vidually composed of six scalene triangles) without any residue (56d1—c7).
Plato explains other elemental transmutations in similar, mathematically

¥ Tam grateful to David Keyt for suggesting this line of thought.
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rigorous fashion, giving us what is very likely the first explicit articulation
of a “preservation principle” of physics and the first formal chemical the-
ory in Western history.

With Plato’s account of the elements in view, we are now in a position
to diagnose more precisely in what way Zeyl’s translation is unsatisfac-
tory, though in doing so we shall come to appreciate its spirit. As we have
seen, Plato’s account of the elements is highly mathematized; however, it
would be a mistake to attribute to him the view that each of the elem-
ents just is a number. A corpuscle of fire is composed of four triangular
faces, but it is not Plato’s view that fire is identical to the number four.
Rather, fire is that which results from the imposition of the appropriate
(geometrical, mathematical) form upon the unformed elemental material
mentioned at 53b2.

The same considerations apply to Plato’s view of time. Time is not a
number, but rather the result of imposing the appropriate structure upon
unformed raw materials. In this case, though, the raw material is not
ordinary matter — it is motion:

The god wanted everything to be good and nothing to be bad so far as that was
possible, and so he took over all that was visible — not at rest but in discordant
and disorderly motion [plémmelds kai ataktés] — and brought it from a state of
disorder to one of order, because he believed that order was in every way better
than disorder. (30a2—6)*°

Even though there is no explicit mention of number in this pas-
sage, the idea of being orderly or prescribed (zaktos) invites us to think
quantitatively.’’ Given this fact along with the similarity of language in
this passage to that of the one quoted above in which Plato discusses the
genesis of the four elements, we ought to read the “according to num-
ber” qualification in Plato’s definition of time as indicating that, like their
elemental counterparts, time and the pre-creation disorderly motion are
distinguished from one another by the presence or absence of “proportion
and measure ... forms and numbers” (53a—b).

Time, then, for Plato is the orderly, periodic motion of the cosmos. The
cosmos is an image of the form of the Living Being itself (zdon auto). One
aspect of this form is its eternality, and this is reflected in the image by
the regularly repeating movements of the heavenly bodies: sequential years

3 BouAnBeig ydp 6 Bedc dyadd pév mévTa, eAadpov 8¢ undév eivat katd Sbvapy, obtw 81 mav
8oov v 6patov maparaBwy oy fovxiay &yov GAAX KIVOUHEVOY TANUMEAGS KAl GTEKTWE,
elg d&v adTod fiyayev ék thg draiog, ynoduevos ékeivo To0ToL TdVTWG duEtvov.

# Indeed, according to Liddell and Scott’s Greek lexicon, one sense of zakzos is “a fixed quantity.”
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are numerically distinct, but they are qualitatively identical and in that
sense are “‘one.”* At the genesis of the cosmos, chaotic motion came to be
“motion-according-to-number.” So even though the “according to number”
qualification is an ineliminable and crucial element of Plato’s definition of
time, he does not go so far as to define time as a kind of number.

We are now prepared to consider some of the difficulties Plato’s def-
inition of time faces. At the opening of this section I gestured toward
passages where Aristotle makes mention of Plato’s cosmology. Examining
some of them in light of the preceding discussion will aid us in coming
to see how these philosophers’ respective conceptions of time might differ
from our own. According to Aristotle, Plato commits himself to the fol-
lowing two propositions:

(a) Motion is eternal. (Metz. 1071b31—3)
(b) Time was created. (Phys. 251b14-18)

These are consistent with the textual evidence we have been considering
from the Timaeus. It is tempting to think that these propositions entail
the following claim, which, as we have also seen, Plato explicitly advo-
cates in the Timaeus:

(c) Motion existed before time was created.

This claim is not an explicit contradiction, but it certainly seems absurd.
For first of all, the very form of the claim invites objection: the being
before relation obtains between items that are arranged in a temporal
series, which presupposes the existence of the item (viz., time) that
putatively came into existence only later. So (c) seems to express deep
confusion about the logical nature of the relation invoked in the propos-
ition. Second, the item that is claimed to have existed before the creation
of time (viz., motion) seems itself to require the existence of time, for how
could anything move outside of time? Consequently, (c) appears to be
doubly dubious.

And yet Aristotle isn’t at all impressed by its apparent absurdity. As
it happens, Aristotle rejects the proposition expressed in (c), but not on
grounds of absurdity; indeed, he goes to some trouble to show that it is
false.”> We shall have to wait to see what his argument is in Chapter 3, but
the mere fact that we find (c) to be absurd, while Aristotle and Plato do
not, gives us a compelling (if only prima facie) reason to think that both

52 ] shall show in Chapter 11 how Aristotle inherits and refines this idea of “oneness in form” for
movements and times.
3 Cf. Vlastos (1965), 386.
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philosophers are working with a conception of time that is very different
from our own. Our discussion in Chapter 1 can help us to identify the
salient differences.

It seems to me that the most obvious question that arises from Plato’s
definition of time was asked immediately above: how could motion (dis-
orderly or otherwise) exist in the absence of time? After all, movements
and other sorts of events are items that are extended in such a way that
it is practically impossible for us to imagine any particular movement or
event without imagining it as being temporally extended. Doesn’t this
show that Plato must envision the pre-temporal universe as being tem-
poral after all?

Not by his definition. This shows only that he envisions that there was
temporal extension (or its disorderly analogue) before time was created.
Because temporal extension is included as a proper part of our concept of
time, this claim strikes us as bizarre; however, the claim is not logically
inconsistent, given Plato’s definition of terms, and it would be question-
begging for us to insist that he is confused on the subject. Though Plato’s
concept of time is not utterly different from ours, it certainly is different.
What we can say at this point is that Plato takes the existence of temporal
extension to be a metaphysically necessary condition for the existence of
time, though it is not sufhicient for the existence of any aspect of time,
propetly speaking. It is the last point, I gather, with which we would take
issue. But for Plato, temporal extension is no part of time considered as
such, because time is essentially a very specific kind of motion.

This leaves us with two remaining concepts against which to test Plato’s
definition of time: temporal passage and periodicity. Recall that temporal
passage is that element of our concept of time in virtue of which we can
speak of the “flow” of the present moment from the past into the future.
Periodicity, on the other hand, is that element of our concept of time
representing the way in which time presents itself episodically, as being
structured so as to have regularly recurring intervals, patterns of passage.
Timaeus addresses both of these temporal concepts in the course of pre-
senting his account of the birth of time:

These [days, nights, months, and years] are all parts [meré] of time, and was and
will be are forms [eidé] of time that have come into being. (37¢3—4)**

In light of the preceding account of Plato’s definition of time in the
Timaeus, the claim that the parts of time came into being makes good
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sense. Time, on Plato’s view, is the regular, periodic motion of certain
heavenly bodies. In constructing the image of eternity, the demiurge
“brought into being the Sun, the Moon and five other stars ... to set
limits to and stand guard over the numbers of time” (38c5—6).”” The very
movements of these “wanderers” constitute the periods of natural time.
Thus, Plato’s concept of time consists at least partly in the concept of
periodicity.

But what about temporal passage? Plato’s claim that “was” and
“will be” came to be alongside the natural periods of time is puzzling.
Timaeus’ account of the creation of the cosmos is laden with temporal
adjectives, and he explicitly commits himself to the temporal ordering
of the creative events — in terms of priority and posteriority — at several
points (e.g. 34b1o fI.). Since the ordering is expressed in the static terms
belonging to the B series, a conservative reading of these remarks merely
commits Plato to the view that a primitive form of temporal extension
existed prior to the birth of time, which is a feature of his view that we've
already examined. Still, part of Plato’s larger cosmogonic account seems
to commit him to temporal passage, and this raises concerns about his
claim that “was” and “will be” are coeval with time.

To make the issue even more pointed, let us consider it within the con-
text of the fundamental ontology operating within the 7imaeus. At the
most general level of description, Plato’s creation account involves three
items:

Let this, then, be a summary of the account I would offer ... There are being,
space, and becoming [on te kai chéran kai genesin], three distinct things which
existed even before the universe came to be. (52d2—4)*°

“Being” is meant to designate Plato’s forms, the models (paradeigmata)
after which the structured cosmos is fashioned, and is sometimes charac-
terized metaphorically by Timaeus as “the father.” I shall say more about
space (the “receptacle” or “wet-nurse”) in a moment, but it will be enough
for now to note that it is that in which the items referred to collectively as
“becoming” exist. In the present passage, “becoming” can only refer to
the ungenerated raw materials that the demiurge works over in creating

HA10g kal oeAjvn kai mévte dANa dotpa, énikAnv €xovta mAavntd, ei¢ dropiopov kai
@UAaKNY ap1Ou®dV xpdvou yéyovev: The planéta (“wanderers”) are so called both because their
trajectories across the night sky are independent of the fixed stars and because some of them
(notably Mercury and Venus) exhibit retrogradational motion relative to the other planets — a
fact mentioned at 77. 38d2—4.
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the ordered cosmos. Because these raw materials are fashioned into an
image of the forms, Timaeus sometimes refers to them as “the child.” The
metaphor is apt insofar as objects in the perceptible realm are supposed
to stand in some sort of resemblance relation with — and to owe their very
existence as members of their respective kinds to — those forms of which
they are instances. Nonetheless, the metaphor limps to the extent that the
metaphysical and epistemological status of the two classes is as different
as can be: a form is the kind of thing “which always is and has no becom-
ing ... is grasped by understanding ... [and] is unchanging,” while a par-
ticular instance of a form is the kind of thing “which becomes but never
is ... is grasped by opinion, which involves unreasoning sense perception

. [and] comes to be and passes away, but never really is” (27d6—28a4).”
Children rarely are so different from their fathers.

Metaphors aside, it looks as though Plato intends “becoming” to cover
two distinct categories of existents: the unformed raw materials existing
in the receptacle prior to the creative acts of the demiurge, and the struc-
tured material objects inhabiting space after those acts. There is no reason
to object to the equivocal use of the term as such, but Plato’s position is
precarious. For on the one hand, he claims that “was” and “will be” are
forms of time that came into existence when the demiurge created time.
Because the ordering relations of past, present, and future belong to tem-
poral passage, Plato’s claim suggests that temporal passage is an essential
feature of his concept of time. On the other hand, he insists (as evidenced
by the passage above) that items subject to becoming existed prior to,
and independently of, the creation of the cosmos. By characterizing these
items in terms of their coming into and passing out of existence (gignome-
non kai apollumenon), one might take him to be invoking temporal pas-
sage. But surely he can’t have it both ways. Ought he, then, to abandon
temporal passage as an essential feature of his concept of time, or ought
he to give us an account according to which coming into and passing out
of existence don’t require temporal passage?

Perhaps there is a third way here, one that is roughly coordinate with
his views concerning the generation of the elements and time itself. It
would not be obviously implausible for Plato to claim that prior to the
intervention of the demiurge, there existed a disordered, primitive sort
of temporal passage, one that was somehow insufficient to support a
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stringent distinction between past and future. If he were to take this line,
he could claim that there were prototypical forms of past and future that
“possessed certain traces of what they are now,” while still maintaining
that they lacked the proper structure to be properly so called.

His argument to this conclusion might run along these lines. Temporal
passage seems to consist in the continuous projection of a primitive tem-
poral property — namely, being absolutely present — along the temporal
continuum of events. It is the “flow” of the present instant, the now. In order
for there to be a uniquely present instant, there must be a well-defined sim-
ultaneity relation among motion tokens. After all (as Aristotle would agree),
the absolute present is a cut across simultaneous events.”* And, clearly, the
existence of the now is a necessary condition for the existence of the future
and the past (in whatever sense they can be said to exist): the future just
is what lies after the present, and the past is what lies before. Therefore, if
there is no well-defined simultaneity relation across individual movements,
there is no future and no past — no “was” or “will be.”

These considerations suggest that the very distinction between the pre-
temporal chaos and post-temporal cosmos can be cast in terms of a well-
defined simultaneity relation. In creating time, the demiurge effectively
constructs a clockwork.”” By taking the “discordant and disorderly” move-
ments of the pre-temporal chaos and working them into the numerically
regimented revolutions of the celestial spheres, the demiurge quite literally
synchronizes the movements, producing a harmonious whole. The result of
this act of synchronization is a uniquely present instant, and consequently
a genuine distinction between future and past. While it may have been
true that each of the disorderly movements lurched along according to its
own peculiar “temporal continuum,” the lot of them didn’t fit together in
any rational way. These individual lurchings are what we should regard as
the “certain traces” of what was to become genuine temporal passage.

The results of this examination, then, are these. According to Plato’s
theory, time is fundamentally periodicity, the regular and recurring epi-
sodes in the passage of time which are consequent upon celestial motion.
The passage of time itself, interestingly, is claimed to depend upon the
fitting together of individual movements that constitutes the celestial

#® Phys. 1v.13. Aristotle’s “now” is a central topic of discussion in Chapter 12.

» Cf. Cornford (1937), 102—3. Mohr (1986), 39, also takes this line: “[W]hen Plato says that his
craftsman god makes time ... he means that the Demiurge makes a clock, nothing more, noth-
ing less.”
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clockwork. Strictly speaking, then, temporal passage is also an essential
feature of time, on Plato’s theory, though he is free (and rightly ought)
to maintain that there was a sort of “proto-passage” associated with the
disorderly motion of the pre-temporal chaos. Finally, while temporal
extension is not a proper part of Plato’s concept of time, it is on his view
metaphysically necessary for the existence of time.

This brief reconstruction of Plato’s account of time puts us in good
shape to move on to Aristotle’s account. Before I leave the 7imaeus,
though, I should note one final feature of Plato’s view. While it is true
that the demiurge created all of the finished products that inhabit
physical space, it is not the case that he created space itself. The recep-
tacle is one of the three basic constituents of the cosmos (52d2—4).
Consequently, there is a profound difference between the metaphysical
status of space and time on Plato’s view, a difference that is rejected
by Einstein and his heirs. For Plato, space is metaphysically basic; and
since the clockwork movements of the celestial bodies occur in space,
it is a metaphysically (and perhaps logically) necessary condition for the
existence of time. If one is at all attracted to the view that space and
time form a sort of manifold (the space-time continuum), this deep dis-
tinction between the metaphysical status of space and time is suspect.
But as we shall see in the next chapter, Aristotle does not challenge this
aspect of Plato’s theory.

Indeed, Aristotle inherits far more of his views about time from Plato
than has been acknowledged to date. Both philosophers regard time as
the result of a certain form (namely, number) being imposed onto motion,
which is an instance of the notion that figures as the conceptual core of
hylomorphism. There are important points of disagreement, to be sure,
and I shall address these in due course. But given the fact that I shall be
arguing for a hylomorphic interpretation of Aristotle’s account of time,
some general remarks about the role of hylomorphism within his philo-
sophical views are in order as the final piece of stage-setting.

2.3 HYLOMORPHISM

The range of issues to which Aristotle applies hylomorphic analyses can-
not be overemphasized. He invokes hylomorphism in connection with
logic, language, biology, physics, psychology, metaphysics, ethics, and
political theory. The matter—form distinction — and its cousin, the poten-
tiality—actuality distinction — is horizontally utile: there are few (if any)
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matters of philosophical significance whose treatment isn’t enriched by
thinking in hylomorphic terms.*

But within any one of these disparate subjects, Aristotle’s use of hylo-
morphic analysis is also vertically utile: a particular hylomorphic compound
can itself serve as the matter for a higher-level compound of greater formal
complexity. In the following chapter we shall see how Aristotle exploits this
fact in his analysis of motion. L. A. Kosman expresses this vertical utility
well in discussing the logic of visibility (that which is potentially seen):

[Vlisibility, like so many of the structures of potentiality that Aristotle finds
interesting, is subject to an iteration of the potentiality—actuality distinction; in
the dark, the visible is only, as we might say, potentially visible. Light effects the
actualization of #hat potentiality; it makes what it shines upon actually visible,
and thus potentially seen.*

The iterative nature of the potency—act and matter—form distinctions is of
tremendous philosophical value to Aristotle, for it enables him to employ
a single style of explanation and analysis for phenomena of divergent
character and complexity. Consider the following simple illustration.

The elements (earth, air, fire, and water) are uncontroversially examples
of Aristotelian matter. When various elements are combined in specific
ratios (i.e. are imbued with a certain form), higher-level matter is thereby
generated — silver, wood, blood, and bone, for example. These are them-
selves compounds of matter and form, but they most commonly exist as
the matter of yet higher-level hylomorphic compounds — in silver bowls,
wooden beds, and human animals, among others. The use of kind-terms
and count-nouns here is significant and reflects the fact that Aristotle
regards things like bowls, beds, and (most especially) living things as the
proper answer to the ontological question “What is there?” But that fact
doesn’t prohibit further iteration of the matter—form distinction, because
Aristotle is willing to count the possession of accidental properties by a
substance as a variety of form possession.** For example, Socrates serves

+ Anscombe (1953), 85—6, laments this fact: “[Aristotle] tries to use [the term ‘hu/é’] by analogy
in all sorts of contexts, to extend its application away from where it is so to speak indigenous.
I do not know or understand enough to have a general opinion whether the concept, in these
extended applications, is so useful an instrument as Aristotle clearly thought it was. Certainly I
feel only impatient when he considers calling units the matter of numbers. Nor, for instance, can
I make anything of such an idea as ‘place-matter’.”

Kosman (1992), 347.

Cf. Met. 1029b22—5: “There are composites also in the other predications (for instance, qual-
ity, quantity, when, where, and motion each has a subject of sorts)” (émei & &oT1 kai KaTd TAG
dAAag katnyopiag oUvBeta [EoTt ydp T1 mokeiuevov £kdotw, olov T¢) TG Kai TG TOGG
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as the matter, and the property being seated serves as the form for “seated
Socrates,” a peculiar hylomorphic compound appearing in Mezaphysics
T2 (1004b1—4). We are also introduced in Metaphysics Z..4 to a pale man
who goes by the name “cloak” the human animal is the matter of cloak,
while pallor is cloak’s form (1029b22-8).# These may strike us as ad hoc
or merely conventional entities, but Aristotle treats human beings as the
matter of higher-level hylomorphic compounds in rather more ordinary
cases, as well. In Politics vi1.4, for example, he treats a polis as a kind of
compound entity whose matter is its human populace and whose form is
its constitution-type (i.e. democracy, aristocracy, etc.).

So given the general-purpose character of hylomorphism within
Aristotle’s philosophical method, my insistence on a hylomorphic read-
ing of his theory of time is rather less controversial than it might ini-
tially seem to be. And once I have developed a detailed account of what
Aristotle takes the morphé or eidos of time to be (which is the burden of
Part 111 of this book), I hope that any doubts about its viability will be
dissolved.

While I have indicated in a very sketchy way how hylomorphic ana-
lyses fit into Aristotle’s philosophical method, I haven'’t yet said anything
about the inspiration behind hylomorphism, and I ought to do so. For
although I have already suggested that Aristotle’s use of this style of ana-
lysis and explanation is both horizontally and vertically utile, my case for
the hylomorphic interpretation of his temporal theory would be further
strengthened even at this early stage of development if it were the case
that hylomorphism is not only useful, but also necessary for the solution of
certain philosophical problems. And indeed it is.

At the time when Aristotle was formulating his views, Eleatic mon-
ism had been a subject of philosophical discussion for over a century.
Parmenides, the intellectual patriarch of the Eleatics, is the first recorded
Western philosopher to have denied the existence of motion and change,
and his challenge was taken quite seriously by philosophers in Aristotle’s
day.** The Parmenidean challenge is not merely the claim that, as a mat-
ter of contingent fact, motion never occurs, but rather is the more radi-
cal claim that the very idea of motion — or more generally, of coming to
be — is logically incoherent. In one section of Parmenides’ poem (he seems
to have fancied himself a poet as well as a philosopher), he argues for the

# T’ll have much more to say about such “accidental compounds” in Chapter 4.
# See, e.g., Plato’s Prm. and Sph.
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eternal nature of “it” (the One) on grounds of the principle that ex nihilo,
nihil fir — nothing comes from nothing:

There is still left a single story / of a way: that it is. On this way there are signs /
exceedingly many — that being ungenerated it is also imperishable, / whole and
of a single kind and unshaken and complete. / Nor was it ever nor will it be,
since it is now, all together / one, continuous. For what birth will you seek for
it? / How and from where did it grow? I will not permit you to say / or to think
“from what is not”; for it is not to be said or thought / that it is not. (28B8)*

Parmenides’ argument is complex, but the details needn’t distract us. The
central, though only implicit, point of this compact argument is that one
ought not to claim that being arises out of non-being, for that is a priori
impossible.

Aristotle’s solution to the Parmenidean challenge is to reject the two-
principle analysis of coming-to-be (non-being vs. being) in favor of an
analysis involving three principles. In Physics 1.7 he claims that every case
of coming-to-be includes something that underlies the change (a hupokei-
menon) and a pair of contraries. So Aristotle rejects the Parmenidean
characterization of change as requiring that (for example) the unmusical
comes to be musical, because the more accurate description of the acqui-
sition of musical knowledge makes it explicit that an unmusical man
comes to be a musical man.*® So Aristotle is quite willing to accept the
Parmenidean principle that ex nihilo, nibil fit; he simply denies that the
proper analysis of coming-to-be yields the result that it must occur ex
nihilo. For every case of coming-to-be such-and-so requires a hupokeime-
non, an underlying subject of change.

The analysis is extremely effective in the case of change with respect
to accidental properties, but it raises a puzzle in the case of substantial
change. What are the three principles (subject and pair of contraries)
in the case of an animal’s coming-to-be simpliciter? This question car-
ries significant philosophical weight, since Aristotle regards coming-to-be

# Mévog & €t utbog 0doio / Aeinetar w¢ Eotiv' tadty & €ni ofjuat’ €act / TOAAG HEN, g
&yévntov 6V kai dvidAeBpdv éottv / 0DAOV pouvoyevég Te Kal dTpepég NS dtéheotov: /
003¢ ToT’ v 00 Eotat, émel VOV £6TIV OHOD TV, / €V, cuveXEC” Tiva Yap Yévvav Silfoeat
aVTol; / Ttf) Té0ev adEnBév; oUT €k pn £6vtog édoow / edcbat o° 0VdE VoETV: 00 Yap PaTOV
00d¢ vontdv / €otiv 8wg ovk €ott. Trans. McKirahan (rev. Curd) (1994).

Cf. Phys. 190a28—31: “[Flor it is true both that the man comes to be musical from being unmusical
and that the unmusical one comes to be musical. That is why we also say the same about the
compound: we say both that the musical man comes to be musical from being an unmusical
man and that the unmusical man comes to be musical” (kai yap €€ duovoov kai 6 duovoog
yiyvetar povoikdg. 816 kai éni to0 cuykeluévov woalTwg Kal yap €€ duovoov dvOpwmov
Kal 6 dpovoog &vBpwnog yiyvesBar Aéyetatl povoikdq).
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without qualification (genesis haplés) as forming the conceptual core of
coming-to-be in any sense. If we cannot understand the generation of
individual substances, then our apparent grasp of qualified coming-to-be
will be illusory.+

What, then, are the three principles in the case of a horse’s coming-
to-be? It won’t do to say that the contraries are nor existing and existing,
for then the question of the hupokeimenon would cause embarrassment. If
one says that the hupokeimenon is a horse, the analysis commits one to the
existence of non-existent horses, which is absurd. Parmenides’ conception
of genesis may have been flawed, but he was right to balk at talk about
non-existent entities.**

Evidently, the better thought is that there is some underlying subject
other than the horse that goes from being a non-horse to being a horse.
But what is that subject? Aristotle’s initial answer is this:

However, substances — the things that exist without qualification — also come to
be from some subject. This will become evident if we examine it. For in every
case there is something that is a subject from which the thing that comes to be
comes to be, as plants and animals come to be from seed. (Phys. 190br—s)*

While this blithe response might answer the immediate question con-
cerning the hupokeimenon of a horse’s coming-to-be, it raises an identical
question concerning the seed’s generation. And certainly Aristotle isn’t
willing to postulate the existence of seed-seeds.

His more considered response is developed in the remainder of Physics
1.7, where he introduces hylomorphism: “It evidently follows that every-
thing comes to be from the subject (hupokeimenou) and the shape (morphés)”
(190b19—20).° The subject in cases of substantial generation is /u/é, matter:

The nature that is subject is knowable by analogy. For as bronze is to a statue,
or wood is to a bed, or as the shapeless before it acquires a shape is to anything
else that has a shape, so the nature that is a subject is to a substance, a this, i.e.,
a being. (191a7-12)"

# Substantial generation is temporally and metaphysically prior to qualitative change, growth, and
decay without exception. It is prior to locomotion in the case of generated beings, but posterior
to the eternal movements of the celestial bodies (cf. Phys. viiry).

Cf. Phys. 1.8, 191b13—29.

811 8¢ kal ai ovoiat kal Soa EAAa aA®G Svta €€ Uoketuévou TIvOg ylyvetat, EmokomodvTt
Yévorro &v @avepdv. del yap €0t & Umdkerrat, € 0D T yryvéuevov, olov T& @uTd kad T& {Ga
€K OTEPHATOG.
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1 8¢ Omokewpévn @uoig émotnth kat’ dvadoyiav. ¢ yap mpog dvdpidvta xaAkdg A mpog
kAvnv E0Aov A Tpog T@V ALY T1 TGOV £XGVTWV Hop@rv To duopgov €xet mpiv Aafeiv thv
HopeHv, oUtwg altn mpog ovsiav €xel kal to Téde TL Kal T v.

5

4
4

&



38 Times new and old

One simply cannot understand substantial generation independently of
the idea of matter taking on shape or form. And since the focal meaning
of “genesis” is associated with substantial generation, we should expect this
fact to carry over into the penumbral cases: as Aristotle says, “it is clear
from what has been said that in every case, what comes to be is compos-
ite: there is something that comes into being and something that comes
to be this” (19obro-12).* Thus, hylomorphism is more than a convenient
methodological heuristic; it is an indispensable, substantive philosoph-
ical doctrine about the nature of anything whose origins are not a mat-
ter of strict necessity’’ As Richard Sorabji succinctly expresses the point,
“[Aristotle] is not an anti-realist, who believes that explanations are help-
ful devices which need not correspond to the real nature of things.”*

Aristotle, like Plato before him, does not regard the existence of time
as a matter of strict necessity. In Physics 1v.14 he considers whether time
would exist if there were no souls, and he endorses a negative response.”
So time is one of those features of reality whose “origin admits of being
otherwise,”® and therefore ought to submit to hylomorphic analysis.”

I hope that this brief argument serves to motivate the interpretation to
be developed in the remainder of the book. As I said in the Introduction,
the best argument for the hylomorphic interpretation of Aristotle’s tem-
poral theory is not, as the one just given is, couched in generalities. Rather,
the best argument in its favor is its ability to make good sense of the text,
to cohere with his other doctrines and views, and to weather objections
on which other interpretations founder. To see whether it is capable of
meeting these demands, we must look at the interpretation in detail.

52 3fjAov ... 8T1 10 yryvéuevov dnav del cuvBeTdv €0TL, Kal 0Tt PV T1 yryvopevov, €oTt O T1

d todto ylyvetal.

Note, for example, that Aristotle’s unmoved movers have neither any material constituent nor

any genesis. See chapters 6 and 10 of Phys. viir

Sorabji (1992), 198.

This particular claim will be examined in detail in Chapter 3.

¢ 'This phrase appears in NE VLI

7 To anticipate an objection from the reader familiar with this part of the Phys.: Aristotle says
in 1v.14 that if there were no counting souls, motion could still exist, but time would not. One
might object to the line of argument I take here by appealing to Aristotle’s (apparent) view that
the existence of counting souls is a matter of necessity. (See, e.g., GA 731bz4—32a1.) Yet even if
this is correct, it does not follow that he is committed to the necessary existence of time. For,
first of all, the claim in 1v.14 seems to be necessarily, if time exists, then counting souls exist, and
this claim does not in concert with necessarily, counting souls exist entail the necessary existence
of time. Second, I take it that the necessity of the consequence expressed in 1v.14 izself captures
the relevant notion expressed by “origin admits of being otherwise,” since time’s existence is
alleged to depend upon something other than itself.

by
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CHAPTER 3

Time is not motion

The hylomorphic interpretation of Aristotle’s theory of time quite nat-
urally presents a systematic approach by dividing the task into two
stages: first, one should investigate the matter of time, and then one may
inquire into the form of time. The burden of this section of the book is to
get a conceptual grip on the hulé of time, which is kinésis, motion.

Here there are a number of issues and questions to be addressed. The
first is to sort out Aristotle’s claim that time is an aspect of motion (kinéseds
#i). Ursula Coope has produced a reconstruction of Aristotle’s argument to
this conclusion — which figures as the opening move of Physics 1v.11 — that
deserves careful examination. While her reconstruction posits Aristotle’s
use of a methodological principle familiar from other treatises,’ I do not
believe that she has got the argument in 1v.11 right. What I take to be the
correct reconstruction of the argument lights the way for the hylomorphic
interpretation. I develop my reconstruction in section 3.2 below.

Independent of the question how to understand this particular argu-
ment is the larger concern that Aristotle’s definition of time is patently
circular. How is it possible to read “a number of motion with respect to
the before and after” in such a way as to render it non-circular, let alone
informative? Common sense suggests that the definition is bound to fail
insofar as the definiens contains terms whose meanings are ineliminably
temporal in character: “motion,” “before,” and “after” are each such that
their sense seems to invoke time. This line of thought is by far the most
obvious and most common objection to Aristotle’s temporal theory.”

' See Coope (2005), 37—41.

> W. D. Ross claims, for example, that Aristotle’s remark in Phys. 1v.14 that were there no count-
ing souls, motion might exist in the absence of time “is clearly unsatisfactory, for obviously
change not only could not be apprehended, but could not exist, in the absence of time” (1936,
68). The charge is by no means limited to ancientists, however. Thus John Earman and Richard
M. Gale: “[L]ike all attempts to encapsulate the essence of time in some neat formula, [Aristotle’s
definition is] unhelpfully circular because [it] employ[s] temporal notions” (1995, 803). So too
W. H. Newton-Smith: “Aristotle’s definition of ‘time’ as ‘the number of motion’ is ... circular,
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42 The matter of time: motion

The objection is certainly too hasty, and I believe that it is ultim-
ately mistaken. Aristotle defines motion in Book 111 of the Physics as “the
actuality of what is potentially, gua such,” and there is no overt mention
of time here. The principal challenge we face is to clarify the sense of the
definition and confirm that there is no surreptitious invocation of tem-
poral notions. I attempt to provide such a clarification and confirmation
in Chapter 4.

But even if that challenge is met, the residual problem of “before” and
“after” remains.* In some ways, this is the fundamental hurdle that must
be cleared if one is to appreciate Aristotle’s views on time, and for two rea-
sons. First, it is simply not at all obvious how one could understand rela-
tions of priority and posteriority, as they relate to motion, independently
of any appeal to time. The second reason is that failing to see precisely
what Aristotle means by “the before and after in motion” prevents one
from seeing that Aristotle is in fact giving a hylomorphic analysis of time.
Indeed, I am convinced that the failure of commentators to appreciate
the hylomorphic nature of Aristotle’s temporal theory is best explained by
their failure to understand this crucial phrase (and the underlying notion)
within the theory.

On my own interpretation, “the before and after in motion” denotes
what I call “kinetic cuts.” In intuitive terms, kinetic cuts are instantan-
eous states of objects in motion. They are, in fact, the matter of “nows,”
instants of time. But getting a clear understanding of the nature of kin-
etic cuts is no simple matter. Specifically, it must be established: (a) how
they could stand in intrinsic (i.e., non-temporal) relations of priority and
posteriority, (b) that Aristotle’s commitment to their existence is consist-
ent with his other views on motion, and (c) that they are suitable matter
for the requisite form of time. I shall address (a) and (b) in Chapter 5. The
issue in (c) will be treated at length in various chapters in Part 111.

First, however, it will be instructive to examine very briefly the way in
which Aristotle opens his discussion of time, since the puzzles he uses to
motivate his own account are revealing and will serve as a kind of test for
the hylomorphic interpretation very near the end of the book.

motion being defined itself by reference to change of location in space with regard to time” (1986,
24). The objection is too pervasive to enumerate all of its advocates.

3 1) ToD Suvduel Bvtog Eviedéxela, f ToloDTOV, Kivnoig 0TV (201at0—11).

+ This objection is articulated cleatly by G. E. L. Owen, Julia Annas, and Dennis Corish, whose
views I address in section 5.2 below. I say “remains” rather than “remain” because there are not
two problems here, but one: to explicate a non-temporal sense of “before” is ipso facto to do the
same for “after.”
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Aristotle opens his discussion of time in Physics 1v.10 by proclaim-
ing that there are two issues to be addressed with respect to the sub-
ject: “whether it is among the things that exist or the ones that do not, and
then what its nature is” (217b31-2).” This is an admirable way to begin, for
these have figured even in the twentieth century as central issues in the
philosophy of time.® Despite the smooth launch, though, the discussion
seems to go off course immediately. For instead of considering what he
has in mind when he uses the word “time,” Aristotle straightaway tack-
les the question concerning its existence. The sentence following the one
just cited reads: “That it either is utterly non-existent or exists scarcely
and obscurely might be supposed from the following” (217b32-3).” Setting
aside the question of what it might be for something to exist “scarcely and
obscurely,” this way of approaching the pair of questions will seem per-
fectly backwards to a modern sensibility, since it is usually thought that
the reference of a term is determined by its sense. For example, if Smith
asks Jones whether he has any guidsomes in his pantry, Jones would have
no way of knowing how to respond without understanding what Smith
means by “quidsome.” Unable to attach any sense to the term, Jones is in
no position to determine whether it actually refers to anything in his pan-
try, or anywhere else for that matter. How could Aristotle have made such
a serious blunder?

Any felt incredulity should vanish when one sees that the quidsome
case is altogether unlike the case of time. Whereas Jones might not have
any idea what Smith means by “quidsome,” Aristotle surely ought to be
permitted (as evidenced in Chapter 1) to assume that his readers are expe-
rienced enough in time-talk to have fixed in their understanding a mean-
ing that is, if not completely determinate, sufficiently so as to make them
susceptible to the grip of skeptical arguments against its existence. And,
indeed, this seems precisely to be Aristotle’s assumption, as he proceeds
by considering and subsequently rejecting three puzzles that either cast
doubt on the existence of time or problematize the status of the now (z0
nun), or instantaneous present. By saying that Aristotle rejects the puz-
zles, I do not mean to suggest that he provides an explicit solution to each
of them; indeed, not only does he not offer solutions, he makes no remark
whatever about their quality. But given the way that subsequent chap-
ters develop, one can only suppose that Aristotle must have regarded the

5 éTEPOV TAV BVTwV £0Tiv A TOV U Svtwy, eita Ti¢ 1 Uo1g avTOD.

¢ Certainly, irrealists about time are in the minority, but the influence of McTaggart cannot be
dismissed.

7 8t1 pgv o0V { SAwg duk £oTiv { HOAIG kal &uLSP&G, éx TAWVEE T1g &V OromTeloeley.
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puzzles as bits of sophistic mischief whose tricks are easily identified when
one properly understands the nature of time.

Thus, Aristotle makes at least two substantive assumptions about his
audience very early on in his account: he assumes that they have no prob-
lem engaging in time-talk, and he assumes that they (like him) reject the
puzzles out of hand. Of course, rejecting something out of hand is far
from having a principled reason for rejecting it, and one indication of the
adequacy of the hylomorphic interpretation of Aristotle’s temporal theory
will be its ability to clearly identify the tricks on which the puzzles hang.
This is a task to be postponed to Chapter 13.

Now it is typical of Aristotle to introduce his audience to a new topic
by considering some of the problems and views of his predecessors, and
after rehearsing the puzzles of 1v.10, Aristotle concludes the chapter by
reviewing several competing accounts of time. Some of them — the view
that time is the sphere of the universe, for instance, which was endorsed
by the Pythagoreans® — he dismisses as too simple-minded to be taken
seriously (218bs—9).” However, he does give serious, if only brief, consider-
ation to the view that time is identical with change (metabolé). Conceived
narrowly as the motion of celestial bodies, this clearly engages Plato’s
account of time in the Zimaeus. Aristotle does not trouble himself here to
consider the view in any detail,” but satisfies himself with two very sim-
ple arguments in the form of modus tollens. He implicitly assumes some
version of the principle of the indiscernability of identicals, according to
which motion and time would be indistinguishable from one another,
were they in fact identical.” He then claims that motion and time are
distinguishable in two ways: (i) a movement is only with the thing that is
moving, but time is everywhere equally; (ii) every movement is faster or
slower, but time is neither of these (218bro—18).”> He concludes at 218b18

§ Diels (1912), 45 B, 33: TuBaydpag tov xpdvov TV o@aipav To0 Tepléxovtog eivat.

9 1) 8¢ Tod 8hov opaipa #80&e uév Toic eimobotv eivat 6 xpdvog, 8t v Te T Xpévw mAVTA

€oTiv Kal €v Tfj To0 SAov o@aipq. EoTiv § ednbikwtepov o eipnuévov | Hote tepl abTod T

advvata €émokomnelv. It should be noted that Aristotle is able to provide some accommodation

even to this view, as simple-minded as it seems. See section 11.4.

Recall that, although Aristotle addresses several features of the 77. cosmological account in

the Cael. (principally in Bks. 111 and 1v), he does not there evaluate Plato’s account of time

specifically.

Aristotle’s discussion of time in Phys. 1v.10 and his opening claim of 1v.11 are framed in terms of

generic change (netafoAr), but he wastes no time in bringing motion (kfvnoig) into the picture

and, more specifically yet, locomotion (popd). I shall frame my discussion almost exclusively in

terms of motion (see the opening section of Chapter 4 for a more detailed discussion of this ter-

minological issue).
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that time and change are evidently not identical.” While these arguments
serve to distinguish Aristotle’s theory from Plato’s at least superficially,
their significance cannot be fully appreciated until we have seen more of
Aristotle’s view, and in order to do this, we must venture beyond chapter
10 of the Physics.

3.1 FLESHING OUT THE OPENING ARGUMENT
OF IV.II: TWO SCHOOLS'*

Aristotle’s positive account of time begins in chapter 11 of the Physics,
which opens with a hotchpotch of arguments whose relation to one
another is not immediately clear. His first move is to qualify the two
arguments in Iv.I0 against identifying time with motion by conceding
that time does not exist without motion, either (218b21). He then offers
what appears to be an argument for the concession and then restates the
conclusion at 219a1—2." The sole premise offered in support of the conclu-
sion, it seems, is the observation that we perceive time whenever we per-
ceive motion, but never when we don’t perceive motion. Tidied up a bit,
this argument runs as follows:
The “Exactly When” argument (218b21-219a1):"7

1. We perceive time when, but only when, we perceive motion.
2. Therefore, time does not exist without motion.

Aristotle announces that we must take this conclusion as a new start-
ing point and that our task is to determine precisely what time has to do

ndowv. £T1 8¢ petotﬁo)\r‘] HéV €T BdTTV Kal Ppadutépa, xpévoq & o0k €oTiv. TO yécp Bpadv
Kal ‘C(XXU xpovw u)ptotcu, taxv MEV TO €V o)uyu) TOAD Klvoupsvov ﬁpaSu 3¢ 16 v MoAAD
OAryov- 6 8¢ xpbvog ovy Gplotal xpévw olTe T& 066G T1G €ivat oUTe T¢) mo1dg. Compare
these arguments with the one at 70p. 120a38 that proceeds by a sort of conceptual analysis in
terms of genera and differentiae.

3§11 pev toivuv o0k €0TLV Kivnolg, @avepov.

' Portions of this section are reprinted from APEIRON: A Journal for Ancient Philosophy and
Science, vol. 37 (2004) by permission of Academic Printing and Publishing.
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with motion (219a2—3)," strongly suggesting that he imagines that this
initial stage of the argument is more or less complete as stated.

Why should we regard the “Exactly When” argument as sound?
Unfortunately, Aristotle is of little help; rather than attempting to jus-
tify the inference, he simply offers anecdotal evidence for the truth of
the premise. In support of the claim that perceiving motion is a neces-
sary condition for perceiving time (one half of the premise, construed as
a biconditional),” he recounts a legend according to which sick individ-
uals would go to Sardinia for treatment followed by a five-day period of
sleep (218b23—s5).>° Because they do not notice anything going on around
them while they are asleep (and, presumably, because they emerge from
their long slumber disoriented, perhaps unaware even that they have been
sleeping), it doesn’t occur to them that any time has passed without their
notice (218b21—7).”" The sleepers “connect up the former now with the
later now and make them one, removing what’s between for failing to
perceive it” (218b25—7).>

Strangely, Aristotle does not offer any justification for the other half
of the argument’s premise until afer he has restated the argument’s con-
clusion. This, as we shall see, is just one way in which the argumentative
structure of the opening passages of 1v.11 is a muddle. Be that as it may,
the drowsy imagery of Aristotle’s first illustration carries over into the
second, which is supposed to convince us that perceiving motion is suffi-
cient for perceiving time:

[Flor even if it is dark and we are not subject to bodily sensations, but some
sort of motion occurs in the soul, it immediately seems that some time has also
passed together with it. (219a4—6)*

While one might question whether these illustrations succeed in estab-
lishing the truth of the premise of the “Exactly When” argument, the
premise itself is plausible enough. To be sure, we typically do not actively
entertain the proposition that time is passing whenever we attend to
some particular movement, but we are ordinarily disposed to say that

B Anntéov &8¢, €mel nroduev ti €oTiv 6 Xpbvog, EvelBev dpxouévolg, ti Kivoedg EoTiv.

¥ In the interests of simplicity, I ignore certain difficulties by referring to the premise of the
“Exactly When” argument as a biconditional and to its parts, so understood, as conditionals.
kaBdmep 00dE Toig €V Zapdoi puboloyovuévorg kabevdetv Tapd Toig Hpwotv, Stav EyepBiot.
Cf. Ross (1936), 597.
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time passes whenever we witness motion, and no sensible person (Plato
notwithstanding) would maintain that motion can take place outside of
time.

But even if we are willing to grant the truth of its premise, the infer-
ential character of the argument is questionable, to say the least. Surely
there must be some logically adequate, suppressed premise that would be
acceptable to Aristotle. But what would it be? Two schools of thought
have emerged under the influence of this problem.

The traditional school of thought is one I shall call the “verificationist
school” and includes the likes of Sydney Shoemaker, Richard Sorabji, and
Edward Hussey.** According to the verificationists, Aristotle is commit-
ted to the following suppressed premise: any postulation of impercept-
ible temporal intervals is false (or perhaps even meaningless), because we
could never have evidence of their existence.” If we construe the premise
of the “Exactly When” argument in such a way as to imply the claim that
any temporal interval free of motion (such as there might be) would be
imperceptible, then the supplied verificationist premise licenses the con-
clusion that there simply aren’t any such motionless intervals. Time does
not exist without motion.

Ursula Coope has challenged this interpretation, and while I believe
that she is right to do so, I do not agree with her own reading of the argu-
ment.*® It will be instructive to examine Coope’s treatment of the text in
some detail, insofar as the points on which we differ will form the foun-
dation for the hylomorphic interpretation.

Coope’s principal objection to the verificationist interpretation is that
it renders half of the premise of the “Exactly When” argument superflu-
ous. The supplied verificationist premise needs just the claim that we per-
ceive time only when we perceive motion to justify the conclusion; why,
then, would Aristotle bother claiming that we perceive time whenever we
perceive motion? The claim of sufficiency could more easily be written off
as a forgivable slip were it not for the fact that Aristotle repeats the bicon-
ditional after restating the conclusion of the “Exactly When” argument
(219a3—4).”” The verificationist therefore seems committed to the view that
Aristotle either fails to perceive the superfluous nature of the sufficiency
claim, or he simply neglects to point out that it is superfluous. Coope
rightly maintains that this is an undesirable commitment and that an

24+ Shoemaker (1969); Hussey (1983); Sorabji (1983).
» Cf. Sorabji (1983), 75.

¢ Coope (2001); (2005), 37—41.
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48 The matter of time: motion

otherwise equally plausible alternative interpretation that accounted for
both halves of the biconditional would be far preferable.**

An additional objection to the verificationist reading of this argument
emphasizes the peculiarity of attributing the suppressed verificationist
premise to Aristotle in the first place. Why should we take Aristotle to have
verificationist leanings in connection with time when he seems to have
them nowhere else? In the absence of some independent reason to attribute
such a view to Aristotle (and the verificationists provide none),” the exeget-
ical move looks ad hoc.

The alternative interpretation that Coope recommends seeks to
evade both of these objections and is the leading example of the second
school of thought, which I shall call the “Owenian school.” Coope
takes Aristotle’s argument at the opening of 1v.11 to employ a method
he employs elsewhere, namely that of arguing from appearances (phain-
omema). As Owen notes in his famous essay,”” Aristotle treats “phain-
omenon” as an open-textured term, so that arguing from appearances
might involve reasoning from empirical observations, reckoning what
the majority of people believe, or considering the historical usage of
an important term. Coope has something like the second sense in
mind: “On [Aristotle’s] view, the fact that we make this assumption
[that there is no time without motion] in our ordinary judgements pro-
vides a prima facie ground for taking it to be true.” The locus classicus
for Aristotle’s endorsement of the principle invoked here is NVicomachean
Ethics x.2:

Those who object that that at which all things aim is not necessarily good are
really speaking nonsense [me outhen legousin]. For we say that that which every-
one thinks really is so; and the man who attacks this belief will hardly have any-
thing more credible to maintain instead. (1172b36—3a2)"

The principle Aristotle employs in this passage is rather stronger than the
one invoked by Coope, as Aristotle seemingly indicates that any philo-
sophical judgment that contradicts common opinion is to be rejected out

* Coope (2001), 360-1.

» This isn’t strictly true, since Hussey (1983), 142, looks to 1v.14 for support for his supplemental
verificationist premise. Coope (2001), 361, objects that this couldn’t be right insofar as the dis-
cussion in 1v.14 presupposes Aristotle’s official definition of time, and the definition presupposes
the soundness of the “Exactly When” argument. I concur.

% Owen (1975b).

Coope (2001), 362.

» 01§ éviotduevor 6 o0k dyaddv o0 TdvT épietal, un 000V Aéyovotv. & ydp mdot Soked,
Ta0T elvai papev: 6 § &vatp@®v TabTNY THY TGTIV 00 TEVL TIoTOTEPA EpET.
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of hand, whereas Coope’s interpretation requires only that doing so is
prima facie mistaken.”

So much the better for Coope’s purposes. As she reads Physics 1v.11,
Aristotle’s commitment to this principle figures in his larger program
in the following way: (a) Aristotle wants “to set up a starting point for
his inquiry into time ... by assuming that time is essentially related to
[motion]”;** (b) he attempts to justify this starting point by making plaus-
ible the claim that time cannot exist without motion and also the claim
that motion cannot exist without time;* () the explicit reason provided
for these claims is the observation that we perceive time when, but only
when, we perceive motion;® (d) the judgments attending these noticings
“embody” the assumptions that time cannot exist without motion and
vice versa;”’ (¢) by employing the principle in question, the alleged fact
appealed to in (d) effectively satisfies the desideratum specified in (b), and
therefore serves to set up the intended starting point identified in (a).

It is item (b) that helps the Owenian school evade the first objection
to the verificationist interpretation. By insisting that Aristotle is arguing
tacitly for the converse of the explicitly stated conclusion that there is no
time without motion, Coope manages to bring the sufficiency claim of
the premise of the “Exactly When” argument into the picture. Her rea-
sons for attributing the additional conclusion to Aristotle is that it “is
needed for assuming that time is essentially related to motion” and that
parity of reasoning seems to commit him to it.**

The Owenian school evades the second flaw in the verificationists’
interpretation by employing “a principle that is already familiar from
elsewhere in Aristotle’s work,” rather than one that looks tailor-made
for the problematic passage. To the extent that Coope appeals to a well-
established tradition concerning one of Aristotle’s dialectical methods, it
does seem that she stands on firmer ground on this particular point.

I am, however, not particularly confident that either of the two alleged
advantages of the Owenian school’s interpretation is sufhcient to render

It is worth noting that the VE x.2 passage does not obviously endorse the Owenian principle in
an unrestricted form. Aristotle might intend “that which everyone thinks” to refer to common
opinion only about the good. I am happy to grant the unrestricted form of the principle for the
sake of argument.

Coope (2001), 362. I bracket “motion” because Coope frames her discussion in terms of change.
Since the distinction is irrelevant in this context (see note 11 above), I shall in the interest of con-
sistency replace “change” with “motion” when quoting Coope’s work. In the interest of readabil-
ity, I shall dispense with the brackets in subsequent instances of such replacement.

Coope (2001), 362—3. 3¢ Coope (2001), 362—3. ¥ Coope (2001), 362-3.

# Coope (2001), 362—3.  * Coope (2001), 365.
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it the dialectical victor. Consider the first alleged advantage. Why, one
should ask, doesn’t Aristotle make explicit the claim that motion cannot
exist without time, if he were in fact committed to it? Coope’s explan-
ation is this:

Perhaps it is because he wants to draw the former conclusion [that time is
essentially related to motion] rather than the latter [that motion is essentially
related to time] that he places so much more emphasis on the claim that there
is no time without motion than on the claim that there is no motion without
time.*°

It is surely an understatement to say that he places “more emphasis” on
the claim that there is no time without motion, since he nowhere says
that there is no motion without time. In fact, he denies the claim that
it is impossible for motion to exist without time in 1v.14.* Had Aristotle
admitted even provisionally that there is no motion without time, one
would have expected him to make some kind of remark about abandon-
ing the idea when he contradicts it in the final chapter of Book 1v. But
because he makes no such remark, this element of the Owenian school’s
interpretation unduly strains the text.

With respect to the second alleged advantage, I do not deny that
Aristotle argues from appearances elsewhere in the Physics (as he does
in his discussion of place in the early chapters of Book 1v, for example).
Nevertheless, it does not seem to me that Aristotle is arguing from appear-
ances at the opening of 1v.11. In order to see why, we shall need to exam-
ine Coope’s account of how the Owenian principle is employed in this
context:

[Aristotle’s] view, I believe, is that our practices in judging whether or not time
has passed embody certain assumptions about the relationship between time and
motion. In making these judgements we take it for granted that there is no time
without motion.+

+ Coope (2001), 363 n. 13. Coope’s claim that the being essentially related to relation is asymmetric
is puzzling, since strict identity would seem to be one example of essential relation. S. M. Cohen
has suggested to me that Coope uses the phrase as a variant of “is defined in terms of,” and I
believe that he must be correct.

ndtepov 3¢ pr| oliong Yuxfic €in v 6 xpdvog A ol, dropricetev dv T1g. &duvdtov yap Svtog
givan Tod &piduricovtog ddbvatov kal &plBuntév T givat, Gote Sfidov 8Tt 008 &p1OudE.
ApOuog yap 1 O Nprwpnuévov 1 td &pBuntdv. ei 8¢ undev dAAo né@ukev apiBueiv f Yoxn
kal Puxfig vols, &dUvatov givat xpévov Yuxiig un obong, &AX fi todto 8 mote dv €oTiv O
Xpévog, olov el Evdéyetar kivnow eivar &vev Yuxfg (223a21-8). Coope herself makes refer-
ence to this passage in connection with her discussion of Hussey’s version of the verificationist
reading (cf. note 29 above).

# Coope (2001), 362. Emphasis added.
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Coope goes on to quote two familiar pieces of the text relevant to her
interpretation and then reiterates her position:

Whenever it seems that a certain time has passed, a certain motion seems to
have passed together with it (21927-8).

When we do not mark any motion but the soul seems to remain in one indi-
visible, it follows that we think there is no time. (218b29—32).

Aristotle thinks that when we make these ordinary judgements abour whether
time has passed, we are assuming that there is no time without motion.#

Notice that the judgments behind which the putative embodied belief lies
are specified as ones concerning the passage of time: one’s judgment that
a certain interval of time has passed allegedly embodies the belief that
there is no time without motion. In the passages Coope cites, Aristotle
is expressing the necessity of perceptions of motion for the perception of
time or, equivalently, the sufhciency of perceptions of time for the per-
ception of motion. That is, the embodied belief is of the form if some time
seems to have passed, then some motion has occurred. What, precisely, is this
embodied belief supposed to contribute to the treatment of the phenom-
enon in question?
Coope’s answer is this:

I have spoken of beliefs that “lie behind” or are “embodied in” the judgements
we make. But what is it for a belief to be “embodied in” the judgements we
make? Aristotle is not claiming that we all explicitly believe that there is no time
without motion or motion without time. His claim is only that these beliefs
would explain and justify the particular judgements we make about whether or
not time has passed.*

Thus, the belief that there is no time without motion is supposed to be
capable of explaining and justifying one’s judgment that some interval of
time has passed. But this is not a plausible view to attribute to Aristotle.
The embodied belief is rather better suited to explain and justify the judg-
ment about the occurrence of motion: if an agent judged that some time
seems to have passed, then a dispositional belief that if some time seems ro
have passed, then some motion has occurred might justify his belief that
some motion has occurred. This way of thinking about the matter certainly
accords much better with the text that Coope cites, since it takes percep-
tions of time to be sufficient for perceptions of motion. An exactly analo-
gous problem plagues Coope’s treatment of the putative embodied belief

# Coope (2001), 362. Emphasis added.
+ Coope (2001), 365 n.16.
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that motion requires time, as she maintains that this belief lies behind
our judgments concerning the occurrence of motion.*

This flaw could be remedied easily enough by systematically interchan-
ging the two types of embodied belief. Unfortunately, however, there are
other problems for this interpretation. I think it’s implausible to maintain
that our judgments about motion and time are either acquired or justi-
fied inferentially, and I also think that Aristotle would have recognized
the implausibility. Our beliefs about both motion and time typically arise
directly from experience and typically are justified (when they are) by the
same.*¢

Even setting aside that worry, when it is conjoined with her account of
the role played by embodied beliefs, Coope’s claim that Aristotle argues
from appearances to the conclusion that time requires motion and the
conclusion that motion requires time saddles Aristotle with absurdity.
Recall: the belief that time requires motion is allegedly embodied in our
judgments concerning the passage of time, and the belief that motion
requires time is allegedly embodied in our judgments concerning the
occurrence of motion.”” Embodied beliefs are ones that “would explain
and justify” these judgments. Not by themselves, of course: each must
take an antecedent judgment concerning motion or time to serve as an
initial premise. That is the point, as I understand it, of saying that the
conditionals Aristotle trots out reflect “our ordinary thinking.” An indi-
vidual perceives some motion in his soul; he then determines that some
interval of time must have passed on the basis of his implicit belief that
motion requires time.

But once this feature of Coope’s interpretation is recognized, it becomes
quite clear that the explanatory scheme she sketches forms a closed fig-
ure. For unless our judgments concerning the passage of time are inex-
plicable, there is some explanation for them. If the embodied belief is
not wholly irrelevant to the actual explanation for these judgments, then
if the embodied belief would explain the judgments about time, it does

# Although Coope does not explicitly specify the judgments as such, when one considers the con-
text in which she mentions “these ordinary judgements” (363) in light of the foregoing analysis,
it’s clear that she must mean judgments about motion.

Cf. Cooper’s (1986), 52, complaint about the traditional interpretation of Aristotle’s treatment of
the practical syllogism in NE and MA: “[H]aving decided to eat chicken, the agent approaches
the table, sees the chicken and takes some — the act of perception not providing a piece of infor-
mation which is then, as it were, detached and used in a little argument issuing in the act of
eating, but instead itself forming a link in a psychological chain leading from decision through
perception to action.”

# For simplicity’s sake I here retain Coope’s pairings of embodied beliefs with associated

judgments.

2N
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explain them.*" That is, to make the embodied belief in any way relevant,
it must be counted as an element in the explanatory chain for the explicit
judgment. So part of the explanation for someone’s believing that time
has passed is his implicit belief that motion requires time.* But that’s not
the complete explanation. Another part of the explanation is his having
perceived some episode of motion. So if the embodied belief is at all rele-
vant to the judgment in question, then the judgment is formed (in part)
on the basis of another judgment concerning the occurrence of motion.
As I indicated above, this explanation strikes me as specious; but because
Coope also maintains that the explanation for one’s belief that motion has
transpired is formed (in part) on the basis of another judgment concerning
the passage of time, the explanatory trail loops back on itself: we believe
that time has lapsed in part because we believe that motion has occurred,
and we believe that motion has occurred in part because we believe that
time has lapsed. Since circular explanations aren’t genuine explanations at
all, Coope is mistaken when she claims that the two allegedly embodied
beliefs would explain our judgments concerning time and motion.”

To sum up the argument of this section: Coope’s interpretation of
Aristotle as arguing from appearances involves putative explanatory
mechanisms. These mechanisms proceed from a belief about motion (or
time) and a tacit commitment to an ontological principle concerning the
relation between motion and time #o0 a belief about time (or motion). But
because she thinks Aristotle endorses symmetrical ontological principles,
the perceptual beliefs in the explanatory scheme stand both as explanans
and explanandum to each other. This view is obviously unsatisfactory.
To be charitable to Aristotle, then, we may conclude that Coope must
be mistaken in one way or another: either Aristotle is not arguing from
appearances at the opening of 1v.11, or else he is not committed to the
claim that motion cannot exist without time. I shall argue that she is mis-
taken on both counts.

# As Coope herself remarks in the footnote excerpted above (2001, 365 n. 16), “[Aristotle] is saying,

rather, that this is a belief which explains and justifies our judgements” (emphasis added). She

refers here to Aristotle’s account of voluntary actions in VE 1115, but if the reference is intended
to illuminate her application of the Owenian principle to the argument in Phys. 1v.11, the coun-
terfactual formulation used earlier is unnecessarily weak.

Here I employ the revised pairings of embodied beliefs and associated judgments, since this is an

attempt to characterize the explanatory mechanism charitably.

° Similar problems arise in connection with Coope’s claim regarding justification, though matters
get more complicated here on account of the controversy surrounding the nature of justification
itself. I think the foregoing objection framed in terms of explanation casts sufficient doubt upon
Coope’s interpretation to motivate the search for a better alternative, so I shall set aside the prob-
lems associated with justification.

4
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3.2 A NEW OLD SCHOOL

Despite its inadequacies, there is something right about the verificationist
interpretation, and the interpretation I shall endorse bears certain affin-
ities with it. I begin by examining some of the text that surrounds the
“Exactly When” argument. After stating the initial conclusion that time
does not exist without motion and reiterating the point that we perceive
motion and time together (219a3—4), Aristotle draws a more specific con-
clusion than that of the “Exactly When” argument:

The “Something of Motion” argument (219a2-10):"!

1. And so, time is either identical to motion or is something of motion
(kinéseds ti).

2. Time and motion are not identical. (Cf. 218bi18.)

3. Therefore, time is something of motion.

Aristotle makes the claim that functions as the first premise at 219a8: Adste
étoi kinésis é tés kinéseds ti estin ho chronos. The inferential particle (hdste —
“and so0”) suggests that this is a consequence of some earlier claim, but
Aristotle has added nothing to the mix prior to making this assertion; he
has simply reminded us that time and motion are perceptually concomi-
tant and rehearsed his second illustration in support of the premise of the
“Exactly When” argument. So on what grounds does Aristotle make the
claim?

I want to suggest that the “Something of Motion” argument is in fact
part of the “Exactly When” argument, though Aristotle gives us precious
little assistance in recognizing that this is the case. I read the inferential
particle as indicating that the first premise of the “Something of Motion”
argument is intended to follow from the premise of the “Exactly When”
argument. For consider just the form of the “Exactly When” argument:

1. We perceive x when, and only when, we perceive .
2. Therefore, x does not exist without .

If the “Something of Motion” argument could be fashioned into the add-
itional premises that are required to render the “Exactly When” argu-
ment cogent, two problems would thereby be solved: the otherwise lame

st Anntéov 8¢, €mel {nroduev ti éotv O Xpdvog, £vtedbev dpxouévolg, ti ThG KIVATEWDS
gotiv. dua yap Kiviioews aioaviueda kai xpévou ... GAAG uiv kai Stav ye xpévog Sokii
yeyovévar tig, ua kal kivnong tig Sokel yeyovévat. Gote fitol kivnoig A tfig kivcewg ti
20TV 6 XpGVOG. mel 00V 0D kivnolg, &vdykn THG KIVAGEWS TL elval avTOV.
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“Exactly When” argument would be made fit, and the apparently spuri-
ous “héste” would find a premise to latch on to. In order to determine
how the “Something of Motion” argument supplies the required premises
for the “Exactly When” argument, we must address the following ques-
tion: what relations between the values for x and y in the argument form
above could explain the truth of instances of the premise and simultan-
eously license the corresponding conclusion?

One relation that does the job is identity. If the substituends for x and
y are co-referring terms, then (provided that “perceives” is read de re)*
the instantiated premise of our argument form will be true, and we have
before us a very good explanation of its truth. For example, if Phosphorus
just is Hesperus, then it’s obvious both that and why Theophanis per-
ceives (de re) Phosphorus exactly when he perceives Hesperus, since
there is but one object to be perceived. Additionally, it is also true that
Phosphorus does not exist without Hesperus, since each of them is just
Venus, and nothing can exist without itself. Hence, if the substituend
pair for x and y are coextensive terms, we have a viable reconstruction of
the “Exactly When” argument.

Although identity renders the argument viable, it cannot be the jus-
tification that Aristotle has in mind, because he takes himself to have
established in 1v.10 that time is not identical with motion (see the second
premise of the “Something of Motion” argument). Therefore, we must
look elsewhere.”

The alternative Aristotle considers in the first premise of the “Something
of Motion” argument — namely, that time is something belonging to
motion — would certainly go a long way towards explaining the fact that
we perceive time only when we perceive motion, since perceiving the

52 'The de relde dicto distinction typically involves the distinction between ordinary objects (“de
re” means “of the thing”) and linguistic or conceptual items (“de dicto” means “of what is
said”). The distinction between de re and de dicto perception, as I conceive it, is glimpsed by
Aristotle at Sens. 446b18—24 and An. Post. 100b1y. Something is perceived de re just in case
it originates a causal chain that produces a perceptual event in an agent. The agent might
be wholly ignorant of the object’s (or property’s) character and might even fail to recognize
it as the very thing (or kind of thing) that it is. The only requirement is that there is in fact
something such that i contributes causally, in the typical sort of way, to a perceptual event
in the agent. On the other hand, de dicto perception implicates the conceptual content of an
act of perception under which the agent perceives the intended item. For example, one might
perceive the son of Diares variously as a moving white thing, as a man, or as the very man
that he is. What one perceives de dicto is a moving white thing, a man, and the son of Diares,
respectively.

Aristotle’s claim regarding the possibility of change without time in Phys. 1v.14 might be thought
to be additional grounds for rejecting identity, but see note 29 above.
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features of something plausibly requires perceiving (once again, de re) the
thing itself.*

But surely there are values for x and y, where x is some feature of y, and
yet it’s false that we perceive x whenever we perceive y. For example, if x
is the molar weight of some chemical compound y, there is nothing to
guarantee that perceiving the latter strictly requires perceiving the former,
in the de re sense of “perceiving” or any other sense. Indeed, it would
be wildly implausible to maintain that anyone ever perceives the molar
weight of a particular chemical compound outside the rather unusual cir-
cumstances presented by laboratory experiments.” Some features of per-
ceptible objects are such as to be hidden in most contexts.

The very fact that there are such “occult” features invites us to consider
whether there might be some that are impossible to overlook. It seems to
me that there are in fact such evident features of perceptible objects and
that Aristotle probably had just these in mind in his discussion of time,
even if he neglected to articulate the idea clearly in the context of that
discussion. So I should attempt to be a bit more precise by giving a (provi-
sional) definition of this notion:

(EF) For any pair of perceptibles <x, y>, x is an evident feature of y iff x is a fea-
ture of y, and for any percipient z, z cannot perceive (de dicto) y without also
perceiving its x.

The idea here is that there are certain features of some items which are such
that, should one fail to be aware of those features as such, one wouldn’t be
aware of the item itself. An example is the pair <volume, stone> (where by
“volume” I do not mean any determinate quantity of volume, but simply
some volume or other). If Theophanis fails to perceive a particular stone
as having volume, it is very difficult indeed to fathom how he could pos-
sibly be aware of the stone at all. He could not be aware of the stone as
a stone, at any rate, since perceiving some F-type thing as an F plausibly
requires the employment of the concept of F-ness, and any concept of a
volumeless object is not the concept of a stone.” Of course, the stone isn’t

s+ This claim presumes that the feature in question belongs exclusively to the relevant token or type
of perceptible item. For example, it’s impossible that someone should perceive Callias’ pallor
without perceiving Callias himself. More on this below.

I assume here that the molar weight of a chemical compound plays no significant role in deter-
mining the substance’s perceptible features. If this assumption is incorrect (as it might be, for
all I know), then by my own account of de re perception, one could perceive its molar weight de
re. Such worries aside, I hope that my point is clear enough. I am grateful to Jim Hankinson for
bringing this concern to my attention.

Note that I am not making the implausible claim that in order to perceive a stone as such, one
must have an apperceptive belief, part of the content of which is a representation of one’s concept

EN
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identical with its volume, since it has other essential features (its mass, for
example). Another example: <life, animal>. If Theophanis fails to perceive
a certain animal as being alive, then he must not perceive the animal as
an animal, since the concept of an animal (on Aristotle’s view, at any
rate — cf. De Anima 412b18—29) is in part the concept of a living thing.

These two examples illustrate the significance of giving “perceives” a de
dicto reading, for it’s quite possible that an individual should perceive an
animal as something other than an animal without perceiving it as some-
thing that is alive. (Perhaps he regards it as a very lifelike statue.) My pre-
sent strategy is to exploit this fact by arguing that Aristotle takes the pair
<time, motion> to stand in the evident feature relation, since his doing so
would justify the problematic half of the premise of the “Exactly When”
argument: if time is an evident feature of motion, then one would in fact
perceive time whenever he perceived motion.

Unfortunately, though, the (EF) relation does not justify the claim
that we perceive time only when we perceive motion. The problem is that
the relation places no constraints on the relevant type of feature vis-a-vis
its possessor. That is, while any given stone possesses a certain volume, so
do elephants and eyeglasses. So while it might well be true that one must
perceive volume whenever one perceives a stone as such, one will also per-
ceive volume when one perceives an elephant as such, and it is therefore
false that one will perceive volume only when one perceives a stone.

The solution to this problem is twofold. Greater care should be exer-
cised in distinguishing types and tokens, and some kind of constraint
must be imposed on the relevant types involved. I have been less than
cautious in constructing my examples, since the pairs figuring in them
are framed in heterogeneous terms. While “volume” and “life” are very
commonly used as type terms or mass nouns (one has no hesitation to
use either term without any determiner), “stone” and “animal” are both
more clearly token terms or count nouns (one speaks indeterminately of
“stone” and “animal” in rather special circumstances).” I hope that my
laxity will be forgiven, however, in light of the fact that Aristotle is rather
less careful than he ought to be in his own discussion of motion and time.
The premise of the “Exactly When” argument (as well as its conclusion)

of volume. That is, one needn’t think about one’s concept of volume in order to perceive the stone
as something possessing volume. All that is required is that one’s concept plays a role in one’s
perceptual belief that a stone lies before one. My appeal to concepts here might well seem unwar-
ranted, but I shall indicate in Chapter 9 how concepts (empeira) relate to the form of time.

57 Note that the grammatical function of “stone” in “stone wall” is adjectival. My claim applies to
the nominal use of the terms.
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treats “time” and “motion” as type terms,”* while the illustrations offered
as evidence for the premise are framed in terms of token movements and
intervals of time. The shift is unobjectionable so long as one makes cer-
tain assumptions about uniformity among members of the type and the
representativity of the chosen examples. Aristotle apparently makes such
assumptions.

When the (EF) relation is augmented to address these concerns, the
resulting notion is that of an evident proper feature:

(EPF) For any pair of type-perceptibles <@, ¥>, @ is an evident proper feature of
Y iff every token ¥, (and nothing else, except by virtue of its relation to some
such token) has some token &, as one of its features, and for any percipient z, z
cannot perceive any ¥, as a ¥ without also perceiving its @, as a @.

The foregoing definition might be thought too contrived to be found
anywhere in Aristotle, but in his discussion of properties in Zopics v.1—3
Aristotle practically illustrates it himself. Consider what he says at

131b33—7:

Thus, for example, a man who has stated that it is a property of a surface to
be the primary thing that is colored, has used [in rendering the property] in
addition something perceptible, being colored, but something which evidently
always belongs, and so the property of surface will in this respect have been cor-
rectly rendered.”

Given my terminology, this passage indicates that Aristotle regards the
pair <color, surface> as falling within the extension of the (EPF) rela-
tion. Color and surface are both types each of whose tokens are percep-
tible (they are type-perceptibles); every surface has some color or other
as one of its features;* if any non-surface has color, it has it by virtue
of being related to a surface (they being the primary colored things);
and anyone who perceives a surface as such cannot fail to perceive its

* The lack of an indefinite article in Attic Greek complicates the issue, but the absence of “T1¢” or
an alternative determiner clearly indicates that Aristotle intends to be talking about time and
motion in general.
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@ kexp@obal, towovtw & O @avepdv €otv Umdpxov del, €in Gv katd ToUTO KAADG
&nodedopévov 10 th¢ Emaveiog {diov.

The surfaces of transparent substances (e.g. glass and water) might be thought to present a spe-
cial challenge; however, Aristotle doesn’t hesitate to commit himself to the claim that all bodies
whatsoever are colored (Sens. 437a6), and in fact his theory of vision maintains that it is the sur-
face of the air at the boundary of our eyes that is the immediate cause of our visual perception of
bodies (cf. An. 419a11-b1, 423a21-b7, and Sens. 439a17-30). More on such topics in Chapter 8.
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color — the color is “something which evidently always belongs.”™ Other
candidates from this section of the 7opics: <rarity, fire>; <ensouled, living
creature>; <anaplestic, liquid>. In each case, an agent who fails to per-
ceive the first member of the pair cannot properly be said to perceive the
second member of the pair as such, because de dicto perception involves
the employment of concepts, and in each case the first member of the
pair is a perceptible feature, the concept of which is included in the con-
cept of the second member. A more germane example is the pair <dis-
tance, space>, since Aristotle draws a tight connection between space,
motion, and time in Physics 1v.11.°* This comparison cuts to the heart of
Aristotle’s temporal theory, and we shall have occasion to revisit it later.
Like identity, the (EPF) relation gives us the means to account for
the inference in the “Exactly When” argument. For if time is an evident
proper feature of motion, then we will perceive time only when we per-
ceive motion (since it is a proper feature of motion), but also whenever
we perceive motion as such (since it is an evident feature). And so if the
“Something of Motion” argument is taken as an argument for the claim
that <time, motion> is included in the extension of the (EPF) relation, it

¢ The attentive reader ought to have two concerns on this point. First, the scope of “evidently”
(phaneron) in the passage cited is ambiguous: does Aristotle want to say that it’s diachronically
evident (i.e. evident upon reflection) that color belongs to surface quite generally, or rather that
it’s synchronically evident (i.e. evident while viewing a particular surface) that color belongs to
ir? While the latter fits more easily into my interpretation, I believe the former alternative is no
less serviceable. For if surface and color are both type-perceptibles, and being an evident feature
does not require being actively attended to (cf. note 56 above), then its being evident on reflec-
tion that color belongs to surface generally would seem quite enough to make it evident at the
time of perception in the relevant sense. Second, as a variety of the “common perceptibles” (cf.
Chapter 9), surfaces are perceptible by means other than sight, so it is strictly incorrect to say
that an agent cannot perceive a surface as such without perceiving it as colored. Perhaps Aristotle
has in mind his view that sight is the most highly developed sense (cf. An. 42923, GC 329b14),
under the influence of which one might well say that to perceive a surface in the fullest way
possible, one must perceive it as being colored. Further, he holds that we perceive the common
sensibles (of which area or size is one) “chiefly” by the faculty of sight (Sens. 437a6-9).

“Since that which moves moves from something to something, and since every magnitude is
continuous, motion follows magnitude; for it's because magnitude is continuous that motion
is also continuous, and it’s because motion is that time is” (émel 8¢ 0 Klvoépsvov Klveital
#K TIvog slg T1 Kol Tav peyseog cuvexeg, &koAovBel @ peysea r] Klvnmq 81 ydp T T
péyeBoc elvar cuvexE Kai 1) Kivnoic 0TIV cuVeXMc, Si& 88 TRV Kivoty & xpévoc) (Phys.
219a10-14). Cf. Met. 1020a29—32: “[FJor these [motion and time] are called quantities and con-
tinuous because the things of which these are attributes are divisible. I mean not that which is
moved, but the space through which it is moved; for because that is a quantity motion is a quan-
tity, and because this is a quantity, time is so’ ” (ko yop Tadta oo’ drTa Aéyetat kal ouveXR T®
gkeiva 51otp£tot eivat Qv oti Tabta ddn. Aéyw 3¢ 00 10 KIvobuEvoV GAN 8 ExkiviBn: @ yap
To6oV eivat ékeivo kai 1] kivnoig oo, 6 82 xpévog T TavTnV). Also cf. GC337a24 fF.
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can be incorporated into the “Exactly When” argument, and the result is
a rather more plausible argument:
The “No Time without Motion” argument:

1. We perceive time when, and only when, we perceive motion. (218b21-3,

219a3—8)

2. And so (héste), it is either the case that (i) motion and time are identi-
cal, or (ii) time is an evident proper feature of motion — since no other
explanation for the truth of (1) is available. (Cf. 219a8—9.)

. But time and motion aren’t identical. (218b18)

4. Hence, time is an evident proper feature of motion. (From 1, 2, 3 — cf.

21929—10.)

s. If x is a proper feature of y, then x does not exist without y. (Implicit

premise.)

6. Therefore, time does not exist without motion. (From 4, 5 — 218b21.)

A S

I take the plausibility of this argument as a mark in favor of my interpret-
ation. Another mark in its favor as compared to Coope’s: this interpret-
ation is much more comfortable with Aristotle’s remarks that we perceive
motion and time together (bama — 219a3) and that we perceive time
immediately (euthus — 219a6) when we perceive motion, since I claim that
they are related objects within a single act of perception, whereas Coope
interposes an inference (albeit an unconscious inference) between the per-
ception of one and the judgment that the other must also be present. But
though these features of my interpretation are favorable, there are two
significant objections that must be addressed before any general claim to
its superiority may be made.

The first objection is that my interpretation imports far too much con-
tent into the argument, content that should have been made explicit were
it intended. I respond, first, by pointing out that without the added con-
tent, the argument founders, and as I argued earlier in this section, no
other means of repairing the argument on offer is satisfactory. Second, I
should like to note that even having imported that content, the argument
truly does represent just an opening move, since knowing only that time
is an evident proper feature of motion logically entails little more than
the fact that time cannot exist without motion. The important question
still remains: in what way is time an evident proper feature of motion?
Aristotle’s answer is that time is the number of motion. The explication
of this answer occupies Aristotle’s efforts for the remaining chapters of
Book 1v (and will occupy ours for most of the remainder of this book).
Compare this with the case of colors and surfaces: one might well be
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convinced that color is an evident proper feature of surface without hav-
ing anything like a philosophically respectable account of color.”” So I
insist that, although my interpretation does import a good deal of content
into the argument, it does not import too much: the additional content is
needed for the argument to go through, is not unfamiliar to Aristotle, and
in no way threatens to render the rest of his discussion of time otiose.

The second objection takes the form of a ru quoque. 1 complained in the
previous section about the adequacy of Coope’s explanation for Aristotle’s
failure to draw explicitly the conclusion she attributes to him (namely,
that there is no motion without time); what explanation can / give for
the fact that Aristotle claims that there is no time without motion, but
doesn’t claim that there is no motion without time? The brief answer is
that Aristotle doesn’t believe that time figures in the essence, the “what-
it-is-to-be” (¢i én einai), of motion — motion is not defined in terms of
time.** The fuller version of this answer is given in the following chapter,
and so I shall have to return to this objection at its end in order to make
good on my reply. I am happy to bear the burden of the objection until
that time.

To summarize the results of this section: I claim that the interpret-
ation I am advocating is superior both to the Owenian school’s and the
verificationists’, even though my own interpretation entails the latter. On
my reading of the opening of 1v.11, Aristotle takes time to be a rather spe-
cific kind of perceptible feature of motion. According to the verification-
ists, Aristotle rejects the idea of imperceptible temporal intervals. But if
my interpretation is correct, imperceptible temporal intervals would be
imperceptible perceptible features, and these are obviously impossible.
Thus, my interpretation entails the verificationists’. Still, my interpret-
ation ought to be preferred over theirs insofar as it provides a substantive
explanation for Aristotle’s rejection of imperceptible temporal intervals
and supports both halves of the biconditional in the first premise of the
“Exactly When” argument, whereas the verificationists’ does neither.

This interpretation is superior to that of the Owenian school insofar as
it makes use of the sufficiency claim in the first premise (we perceive time
whenever we perceive motion) without attributing to Aristotle the claim
that motion cannot exist without time, a claim that he rejects in 1v.14
and (as we shall see momentarily) is unsupported by his own account

% Note that although Aristotle seems to take color to be an evident perceptible feature of surface in
Top. v.3, he obviously does not think that this relieves him of the burden of providing an account
of color, since he undertakes the provision of just such an account in Sens. 3.

¢ Cf. Coope (2005), 9 and 363 n. 12.
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of motion. But aside from this fact, my interpretation doesn’t saddle
Aristotle with an implausible conception of the origins and justification
of our beliefs about the passage of time and the occurrence of motion,
even while claiming that Aristotle is arguing from appearances.

And so we can now see that Aristotle’s first move in laying out his
account of time is based on a certain datum of experience: we notice time
exactly when we notice motion and change. On the basis of this alleged
fact (and other premises drawn from 1v. 10 and Book 111), Aristotle con-
cludes that time is an aspect of (or “something of”) motion — specific-
ally, it is an evident proper feature of motion. But even if one allows that
the argument is cogent, the conclusion seems patently absurd on its face.
How could time be an aspect of motion, one might ask, when it is quite
plain to common sense that motion cannot take place outside of time?
Since Aristotle rejects this last notion, it must be that he does not share
the common-sense view about motion.



CHAPTER 4

Aristotelian motion

Let us now take up the first charge of circularity, which runs thus: because
Aristotle’s definition of time includes the term “motion,” and because
motion cannot be understood independently of temporal notions, the
definition cannot possibly succeed in revealing the essential nature of
time — rather, it simply presupposes time.

The charge inherits its force from an intuitive conception of motion,
according to which motion is just being at different places at different
times. Let us follow Wesley Salmon in calling any such view of motion in
terms of pairs of spatio-temporal locations a version of the “at-at theory of
motion.” If Aristotle endorses any form of the at-at theory of motion, it’s
hard to see how the charge of circularity might be avoided. If he does not,
it would be desirable to understand in a fairly precise way what his own
view is and how it differs from the at-at family of views.

I should begin by clarifying a terminological issue. I have elected to
render “kinésis” as “motion” almost everywhere in this book. But that
would be misleading as a strict translation of the Greek term. In the
Categories, Aristotle draws several distinctions regarding change and
motion.” Kinésis is one genus of metabolé, the highest-level universal of
coming-to-be. Kinésis includes any variety of change with respect to the
states of a subject. The other genus of metabolé is change in respect of sub-
stance, of which substantial generation (genesis) and corruption (phthora)
are the two species. Each of these two genera was discussed briefly in
the concluding section of Chapter 2. The genus in which we are inter-
ested has as its three species change in size, with growth (auxésis) and

Salmon (1980), 41-2. Cf. Russell (1903), 469: “The concept of motion is logically subsequent to
that of occupying a place at a time, and also to that of change. Motion is the occupation, by one
entity, of a continuous series of places at a continuous series of times. Change is the difference,
in respect of truth or falsehood, between a proposition concerning an entity and a time 7 and a
proposition concerning the same entity and another time 7” provided that the two propositions
differ only by the fact that 7 occurs in one where 7” occurs in the other.”

> Cat. 15214 ff.
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auxésis
< phthisis

kinésis i alloiésis
metabolé / phora
R genesis

< phthora

Figure 4. Category tree for metabolé.

diminution (phthisis) as its two sub-species; qualitative change in respect
of color, temperature, and so on (a/loidsis); and locomotion (phora). This
scheme is presented graphically in Figure 4.

Despite its inadequacy as a strict translation, I justify my rendering
of “kinésis” as “motion” on three separate grounds. First, Aristotle him-
self indicates immediately before launching his account of time that it
makes no difference whether he speaks in terms of kinésis or metabolé
(218b19—20), so we are equally safe ignoring substantial change for the
time being. Second, in Physics viiry Aristotle claims that change with
respect to place (i.e. phora, locomotion) is the primary form of kinésis, so
we may do likewise.’ Third, it will be far simpler to frame my examples in
uniform terms.

Now looking again to the Cazegories, Aristotle remarks there that “what
is most distinctive of substance seems to be that something numerically
one is capable of receiving contraries” (4aro—11).* This capacity of tak-
ing on contraries is unique to substances. A color, for example, cannot
change in any respect without ceasing to exist (i.e. by being replaced with
another color), whereas a man can at one time be pale and at another time
not pale, persisting through the change. Colors and other qualities are
unfit to serve as subjects of change, although they can serve as the con-
traries in respect of which a substance (e.g. a particular man) changes.

Aristotle appeals to this way of conceiving of change in the first book
of the Physics. In 1.7 he endorses a tripartite analysis of change according

8t1 pgv Toivuy T@OV KIVAGEWY 1| OpA TIPWTH ... (261a27). Cf. Phys. 1v.1, 208a31—2. The reference
is to celestial motion, which will be discussed in Chapter 11.

MdéAota 8¢ 1810v Thg odotag Sokel ival 6 TOOTOV kal év &plBu® dv TGV vavtiwv eival
dekTiKOV.

That is, none is fit to serve as the subject of non-Cambridge change. A particular shade of color
can change with respect to popularity, but this is a change in its relational properties, not in its
intrinsic features.

=
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to which some underlying subject (hupokeimenon) ceases to possess one
property and acquires a metaphysically contrary property (191a3 ff.).° As
we saw at the end of Chapter 2, his account invites certain problems in
connection with substantial generation, problems that naturally motiv-
ate Aristotle’s adoption of hylomorphism. But what is most interesting
for our present purpose is the fact that this tripartite account of change
seems to have disappeared by the time we reach Book 11 of the Physics,
where Aristotle develops his rather more opaque account of change and
motion. In the first chapter of Book 111, he lays down the following def-
inition: “motion is the actuality of what is potentially, gua such” (201a10,
restated at 201b4).” What has happened to the three “principles” (archai)
appealed to in 172 Does the official definition represent a rejection of the
earlier, simpler, account, or is it a refinement?

It is a refinement, though it is not easy to see that this is so. To begin,
we would do well to consider a concrete example of motion: say, Diares’
sailing from Rhodes to Crete. This particular description of the move-
ment is obviously quite congenial to the tripartite account endorsed in 1.7,
since Diares is a paradigmatic candidate subject of change, while being
on Rhodes and being on Crete are suitable contrary properties. How, then,
does Aristotle’s official definition of motion apply to this toy example?

Insofar as the definition is expressed in terms of actuality (entelecheia)
and potentiality (dunamei), we ought to identify elements in the example
to which these notions properly apply. Now before Diares has set sail, he
is actually on Rhodes and merely potentially on Crete. Since “actual” and
“potential” are ostensibly reciprocal terms — every potentiality is for some
actuality, every actuality is of some potentiality’ — we should note that
Diares’ potentiality to be on Crete corresponds with his actually being
on Crete. So if “what is potentially” denotes Diares’ potentiality to be on
Crete, one might be tempted to think that the expression “the actuality

6

190bro ff. See also Phys. 188b21-6, Phys. 227a7—9. I use the expression “metaphysically contrary”
here in order to distinguish what I am discussing from Aristotle’s notions of linguistic and logical
contrariety. Metaphysical contrariety is a relation that obtains between metaphysical predicates.
Bogen suggests that “[mletaphysical predicates (e.g. the color red, the relation, to the left of, the
action, hitting, etc.) are extra-linguistic items belonging to the classifications Aristotle calls ‘cat-
egories’. They are signified by linguistic predicates (the word ‘red’, etc.)” (1991, 53). The relation
of metaphysical contrariety, then, holds between different metaphysical predicates of the same
genus, while linguistic contrariety holds between their linguistic counterparts. Logical contrar-
iety is a relation that holds between types of sentences, e.g. between a universal affirmative state-
ment and its universal negative counterpart.

1) 100 Suvduet Svtog évtédexela, fj Tolodtov [Suvatédvl, kivnaic éotiv.

“Ostensibly” because eternal and imperishable things, which are actualities par excellence, have
no potential existence. (Cf. Mez. 1050b6 ff.)

N
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of what is potentially” in the definition denotes the actuality that corres-
ponds with this potentiality — namely, Diares’ actually being on Crete.

This reading is attractive for its simplicity, but it is far too weak. For it
implies that while Diares is stationary on Rhodes, being on Crete counts
as motion for him, which is untenable. Of course, his being on Crete
would require that he had moved, but simply being on Crete is not itself
motion for Diares, regardless of his present location. For this reason,
we cannot read “actuality” and “potentiality” in Aristotle’s definition of
motion reciprocally — that is, as both corresponding to a single state or
property of the subject undergoing motion.

Perhaps the relevant potentiality is Diares’ capacity to be sailing ro
Crete, rather than his simply being there. The actuality of this poten-
tiality would then be his actually sailing to Crete, which is of course
what the definition is supposed to capture. While this strategy yields the
desired result, it has (in the words of Bertrand Russell) all “the benefits
of theft over honest toil.”™ Aristotle cannot, on pain of circularity, specify
the relevant potentiality in his definition of motion as the potential to be
in motion. Another exegetical dead end. What, then, is left to play the
role of actuality?

Diares. As a “primary substance” — the individual substances on whose
existence, as it is alleged in the Caregories, the existence of everything else
depends'® — Diares is an actuality without qualification. But it is unclear
how we might explicate Aristotle’s definition of motion by reference to
the subject of change, the hupokeimenon. In fact, Aristotle offers an illus-
tration that would seem to block this interpretation:

What I mean by “qua” is this: bronze is potentially a statue. But it is not the
actuality of bronze gua bronze which is motion. For to be bronze and to be
potentially-something are not the same. If they were identical without qualifi-
cation, i.e. in definition, the actuality of bronze as bronze would be motion. But
they are not the same, as has been said. (201a29—33)"

This passage highlights the importance of the “gua” clause in the defin-
ition, and while it explicitly rules out the reading according to which the
actuality in question is the hupokeimenon considered as such, it invites us

9 Russell (1903), 71.

*© “If there were no primary substances, it would not be possible for anything else to exist” (un
000@V 00V TRV npwtwv 00o1&V &8Vvatov TV EAAwWV Tt lva) (2b5—6)

" Aéyw ¢ 1O r] wdi. &omt yap 0 xa)\Koq vaapal avSpuxq, GAN opwq ovx n T00 x(x)\Kou
evts?xsxsw( r] XoO\Koq, kivnoig éotv: o0 ycxp 0 adTo TO xot)\K(,o etvat kal 5vvoq.1£1 i
[KvnT@], €mel €l TovTOV nv om)\wg kol katd TOV Adyov, fv &v 1} o0 xaAkoD, f xaAkdg,
évteléxera kivnoig ovk €oTiv 8¢ To0TdY, WG elpnTat.
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to take seriously the possibility that the hupokeimenon figures somehow in
the relevant actuality.

4.1 PLASTICITY PROPERTIES AND TELIC PROPERTIES

Recall Aristotle’s claim in the Categories that “what is most distinctive
of substance seems to be that something numerically one is capable of
receiving contraries” (4a10—11). As one of Aristotle’s primary substances,
Socrates is capable of losing his pallor by basking in the sun. Similarly,
Diares can relocate from Rhodes to Crete. Socrates’ pallor is an acci-
dental — as opposed to essential — property of the man, and the same is
true of Diares” being on Rhodes. And yet, as Aristotle tells us in Physics
11.2, “each has within [him]self a source [a7ché] of motion and stability in
place, in growth and decay, and in alteration” (192b13-15).”> So, whereas
Socrates’ being pale is an accidental property, his capacity to be pale is
an essential property, as is his capacity to be dark. One may sensibly ask
whether he happens to be dark at a particular time, for that is a matter of
historical contingency; to seriously question whether he possesses what it
takes to be dark is (I dare say) beyond the pale.

So Aristotelian substances possess as part of their very essence an
intrinsic capacity, power, or potentiality to take on contrary states.”
They are, as we might say, essentially gualitatively plastic: to be a sub-
stance is, among other things, to be the kind of thing that is inherently
liable to assuming a great variety of qualitative (and quantitative, and
local, etc.) conditions without thereby ceasing to exist or being essen-
tially changed.

The property being qualitatively plastic is a second-order property, a
property concerning other properties. In being qualitatively plastic, sub-
stances have the property of being able to possess contrary properties.
Moreover, since it essentially involves the notion of possibility, it is what
we would nowadays call a “modal property.” But modal properties are
traditionally segregated into two different varieties: de re (“of the thing”),
and de dicto (“of what is said”). Aristotle regards a property of the type
in question as an intrinsic feature of the object itself (Socrates is himself
possibly dark), not a linguistic property belonging to some sentence or
proposition (“Socrates is dark” is possibly true). Thus, such properties are

2 TO0TWV UEV Yap EKXOTOV €V £aVTQH ApXNV EXEL KIVAOEWG Kal OTACEWS, TA UEV KATA TOTOV,
T 8¢ kat’ abénotv kai @Oicwy, T& 8¢ kat’ dAAoiworv.
5 “Capacity,” “power,” and “potentiality” are equally common translations of dOvapuc.
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de re modal properties.'* Let us call all such second-order de re modal
properties “plasticity properties.”

I take it that Aristotle’s commitment to the existence of plasticity prop-
erties is universally acknowledged, though it might be expressed by others
in more prosaic terms. What is perhaps less well understood is the nature
of Aristotle’s commitment to a different kind of modal property of sub-
stances that figures centrally in his account of motion. The failure of com-
mentators to clearly identify these properties and articulate their character
is, I believe, responsible for the general confusion surrounding Aristotle’s
definition of motion. The properties in question are intimately related to
plasticity properties but differ in that they are first-order modal proper-
ties, rather than second-order, and they are merely accidental, rather than
essential.

The variety of first-order modal properties to which I believe Aristotle
is committed are ones that I should like to call “telic properties.” An
example of a telic property is being potentially located in the agora. A telic
property, like a magnetic charge property, endows its possessor with a
kind of intrinsic orientation or directedness within its environment.
Magnetic properties are accidental first-order properties, but they also
have an essential second-order modal counterpart: by its very nature, an
unmagnetized iron needle has the second-order modal property being
possibly magnetized (or, perhaps, being magnetizable). Magnetism is
itself not obviously a modal property, but it is an apt comparison for
telic properties, and Aristotle seems to conceive of the latter as a variety
of modal property (as evidenced by the appearance of “potentially” in
their descriptions). I don’t think terribly much hangs on the question of
whether telic properties are genuinely modal properties or not; so long
as we understand the nature of these properties and their second-order
modal cousins, we shall find ourselves well equipped to understand
Aristotle’s definition of motion.

Because the distinction between plasticity properties and telic proper-
ties is blurred by Aristotle’s language of potentiality, I shall for the pur-
pose of articulating the substantive difference between the two employ
instances of “possibly F” to designate plasticity properties and reserve
instances of “potentially F” to designate telic properties. The stipulated
linguistic contrast has no exact counterpart in Aristotle’s terminology,

4 For independent evidence that Aristotle has no qualms with de re modality, see Int. 12 21b11 ff.
and SE 4 166a 24 f.
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though I believe the theoretical apparatus required by his account makes
the distinction inevitable.”

As a way of beginning that task, let me pre-empt one line of objec-
tion that was all too familiar among critics of scholasticism, according
to which Aristotelian definitions are vacuous. Against such objections,
I must insist: to attribute a telic property to an object is zor simply a
fancy way of saying that the object happens to be moving, any more than
attributing magnetism to a needle is simply a fancy way of saying that it
happens to align itself with the earth’s magnetic poles. The attribution of
magnetism is intended to explain the needle’s behavior by revealing some-
thing about the structure of reality, and similar considerations apply in
the case of attributing telic properties. In raising this defense of Aristotle
I am not, of course, claiming that telic properties in fact exist. (I happen
to have philosophical reservations about such properties.) Rather, I am
claiming that attributing telic properties is not the sort of empty word-
play portrayed by Moliére in “explaining” opium’s power to induce sleep
by attributing a “dormative virtue” to it.

I shall develop a detailed account of the role of telic properties in the
existence of motion below, but as a first step to seeing how attributing
telic properties can be philosophically enlightening, let us consider the
case of an ordinary (non-modal) first-order property — say, the property
being green. An object that is actually green cannot also actually be not-
green. Possessing one property precludes (on grounds of metaphysical
impossibility) the possession of the contrary.®

In contrast, being green does not preclude possessing the plasticity
property being possibly not-green.” Indeed, on the plausible assumption

In particular, Aristotle’s use of iterated “potentiality” and “actuality” modifiers does not cor-
respond to the distinction between plasticity and telic properties. His use of such iteration in
his definition of motion invokes telic properties, but the distinction is inexpressible in terms of
such iteration. This fact is probably responsible, to a large extent, for the many and varied failed
attempts to make good sense of Aristotle’s definition.

Note that Aristotle formulates the law of non-contradiction (“the most certain principle”) in
de re terms, rather than de dicto: “the same attribute cannot at the same time belong and not
belong to the same subject in the same respect” (t6 yap a0to dpa Udpyewv Te kal ur UTEpXEV
a8Vvatov T® avt® Kal Katd t0 avtd) (Met. 1005b19—20). A de dicto formulation would couch
the law in terms of truth-values and statements, rather than in terms of objects and properties.
See note 52 in Chapter 3.

Cf. Cael. 1.12: “A man has, it is true, the capacity at once of sitting and of standing, because
when he possesses the one he also possesses the other; but it does not follow that he can at the
same time sit and stand, but rather only at different times” (tod pév o0v ka®ficOat kai éotdvat
dua €xer thv SOvapy, 8t dte €xet ékelvny, kal thv £tépav: GAN ovx dote dpa kabfjobat
Kol €otdvat, GAN év dAAw xpbévew) (281b1s—18). Also cf. Int. 21b33—7: “The negation of ‘pos-
sible not to be’ is ‘not possible not to be’. This is why ‘possible to be’ and ‘possible not to be’
may be thought actually to follow from one another” (Tod 8¢ Suvatdv pn eivat dnépacig ob
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that nothing is essentially green, being green enzails possessing the plas-
ticity property of being possibly not-green, and essentially so.” For being
green requires being capable of possessing color properties in the first
place; and if nothing is essentially green, then any object that is in fact
green will be capable of possessing colors other than green. So, neces-
sarily, any green object possesses a wide array of color plasticity proper-
ties: being possibly red, being possibly blue, being possibly yellow, and so on.
Second-order modal correlates are co-instantiable, and each is co-instan-
tiable with first-order color properties associated with those correlates.

Likewise, neither does being green preclude the possession of the telic
property being potentially red. An object that has this telic property is one
that stands in an “attractive” metaphysical relation with the property red,
in much the same way as a magnetized needle stands in an attractive rela-
tion with the magnetic poles of the earth, or as two massive bodies stand
with one another in gravitational attraction. The property in question,
as Aristotle envisages it, is the feature of reality by virtue of which the
green object comes to be red — not as the agent of change, but rather as
being partly constitutive of the change as such. The way in which a telic
property is partly constitutive of change and motion will be addressed in
detail below.

While correlate plasticity properties are co-instantiable with one
another, correlate telic properties are not. Nothing can co-instantiate the
properties being potentially green and being potentially red. Our eviden-
tiary basis for affirming this, Aristotle would happily admit, is the fact
that we never observe anything “greening” and “reddening” simultan-
eously. But he would insist that there is a deep metaphysical truth here,
one that explains the evidence: the correlate telic properties are such that
the instantiation of one precludes the instantiation of the other.” In this
respect, telic properties are as fully robust as their non-modal first-order
counterparts being green and being red.

Note, too, that while something that is red pso facto has the plasticity
property being possibly red, it is impossible for a red object to possess the
telic property being potentially red. The very nature of a telic property is
such as to endow its possessor with an intrinsic directedness with respect

T 00 Suvatov eivat ... 815 kai dkoAovBeiv dv §6&e1av dAAAAaIC af To Suvatov eivat kai

Suvatov ur eiva).

The “plausible assumption” here ignores the sort of compound entities discussed in the following

section.

© “[I]t is impossible for opposite movements or changes to be present together” (0Uk €vdéxetar
dua tag dvtikepévag oUte kivijoelg oUte petafolag Ondpxetv) (261b2o—2).
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to another determinate property. If the object in question actually pos-
sesses the determinate property, there is no directedness to be conferred.*
In this respect, telic properties are (in an accidental way) oriented toward
their own destruction.

As helpful as the comparisons with gravitational attraction and mag-
netism are in getting a conceptual purchase on the nature of telic prop-
erties, there are clearly important differences. Gravitational attraction is
indiscriminate (47y two bodies are mutually attractive) and symmetric
(any two bodies are mutually attractive), whereas a telic property is highly
fine-grained (Socrates has the property being potentially at Plato’s door) and
asymmetric (Plato’s door has no telic property directed toward Socrates).
Magnetism, like gravitational attraction, is also symmetric and addition-
ally happens to be indefinitely sustainable (a needle’s possessing magnetic
charge can be highly stable), whereas a telic property is self-exhausting.

4.2 ACCIDENTAL COMPOUNDS

Primary substances are hylomorphic compounds, and they are the fun-
damental entities in Aristotle’s ontology. But as I hinted in section 2.3,
Aristotle is quite willing to consider the status of composite entities other
than primary substances. So, for example, he maintains in Mezaphysics T.2
that it is within the province of “first philosophy” to consider the ques-
tion “whether Socrates is the same as seated Socrates” (1004b2—3).>" Here,
“seated Socrates” refers to a composite object whose matter is Socrates
and whose form is the property being seated. If the complex phrase were
being used simply as a roundabout way of referring to Socrates independ-
ently of his seated condition, the question posed would be perfectly trivial
and unworthy of philosophical examination. Insofar as being seated is an
accidental property, let us say that “seated Socrates” names a particular
accidental compound, if it names anything at all.>*

Aristotle’s interest in accidental compounds is fully evident in
Metaphysics Z. 4, where he not only countenances one he calls “the pale
man,” but also introduces a singular term to function as a proper name

> Compare: a reliable compass does not orient itself in any particular direction when it is located
precisely at magnetic north.

2 gl TadTd TwKpdTNg Kal Zwkpdtng Kabfuevog.

2 Recall Met. 1029b22—5: “There are composites also in the other predications (for instance, qual-
ity, quantity, when, where, and motion each has a subject of sorts)” (¢nei & £ot1 kai katd TG
dAAag katnyopiag obvleta [Eott ydp T1 Umokeipevov Ekdotw, olov T TG Kai TG T0GG
Kal T ToTe Kal t@ Tov Kal tfj KivAoel]).
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for this compound entity: “Let us, then, call this composite ‘cloak’™
(1029b27-8).” Aristotle employs the logically proper name in order to pre-
vent the reader from separating the pallor and the man in thought, as
one might be inclined to do when the compound is designated by means
of two words. An apparent consequence of Aristotle’s willingness to take
on board such compounds is the fact that he is prepared to countenance
objects that are essentially pale (as surely cloak must be).**

Now, such compound entities might strike some as metaphysically
bizarre, but Aristotle takes a more liberal stance, viewing them as simply
failing to be the primary kind of existents. As he says in Metaphysics 7.4,
“there can be a formula or definition of pale man, but not in the sense in
which there is a definition either of pale or of a substance” (1030br2-13).
The explanation for this fact is that, being composites of items from dis-
parate ontological categories, there is no single category to which they
belong: they are, to borrow a phrase from S. M. Cohen, “kooky objects.™*
Yet despite their mixed character, they are employed by Aristotle in the
treatment of substantive philosophical questions. And not only within
“first philosophy,” but also within “second philosophy,” i.e. the study of
nature.

Indeed, perhaps the earliest discussion of accidental compounds is in
Physics 1.7, where Aristotle first articulates his tripartite analysis of motion
and change. The proper description of a case of acquiring musical skill
and knowledge is this: a man, who formerly was unmusical, comes to be
musical. The subject of change (hupokeimenon) in this case is the man,
and unmusical and musical are the contrary properties.

Although this is Aristotle’s preferred description on the tripartite analy-
sis, another common description says that the unmusical man has become
a musical man. The only interpretation on which such a description is not
self-contradictory is one where the complex linguistic term “unmusical
man” is being used to refer obliquely to the man independently of his
being unmusical, and not to the accidental compound per se. The oblique

2;

€otw O dvopa avt® ipdtiov. Cf. Aristotle’s use of the same singular term in Mer. H.6 to
refer to “the round bronze” (otpoyy0OAog xaAkdq). Also cf. PA 649b23—4: “blood ... is spoken
of as boiling water would be were it denoted by a single term” (t6 afua ... kaBdmep ydp el
dvépatt Tvi onuaivopev T féov Bdwp, oUtw Aéyetar). Blood is a compound stuff of more
basic material constituents in a determinate ratio, but it is common enough to deserve a unique
kind-term as its name.

See note 18 above.

816 kal AevkoD avBpwnov Eotat Adyog kai optopds, GAAov 8¢ tpdmov kai To Aevukol Kai
ovoiag.

6 Cohen (2008).
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use of a complex referring device like this constitutes a mismatch between
the structure of language and the structure of thought, but the mismatch
is not objectionable as such. The risk inherent in these cases of mismatch
is that one stands to induce confusion in others.”” In saying that the
unmusical man has become a musical man, for example, one risks the
appearance of being committed to the view that, at the end of the proc-
ess, there is a man who is both unmusical and musical. Aristotle’s haste
in pointing out the illegitimacy of the inference (190a10-13) demonstrates
his preference for the strict use of complex referring terms, whereby “the
unmusical man” refers to an accidental compound composed of a man
and the property unmausical. Thus, under ordinary circumstances, “the
unmusical man” simply fails to refer when the student has acquired musi-
cal knowledge and skill. Analogously, it will be a conceptual or necessary
truth that the musical man is musical (when the complex term is used
strictly to refer to the accidental compound), whereas it will be a con-
tingent truth that the man who happens to be musical is in fact musical
(when “the musical man” used to refer obliquely to the student).

4.3 TELIC PROPERTY COMPOUNDS

Our foray into telic properties and accidental compounds was motivated
by a question and an insight. The question was this: to what does “actual-
ity” refer in Aristotle’s definition of motion as “the actuality of what is
potentially, gua such” The insight was this: probably, “actuality” is in
some way related to the subject of change — the hupokeimenon — though
the passage discussing the bronze statue shows that it cannot be identical
to the underlying subject of change.

I suspect that my interpretative strategy is now evident. I claim that
Aristotle defines motion in terms of telic property compounds, accidental
compounds one of whose constituents is a telic property. This reading is
strongly suggested in Physics 1v.11, where Aristotle says:

a movement is made one by the thing which is moved [#6 pheromend], because it
is one (not because it is one in substrate [ho pote on] — for that might leave gaps —
but because it is one in definition). (220a7-8)**

77 Cf. Top. vi.11, 149b33 ff., where Aristotle recommends looking for one-to-one correspondence
between parts of a definition and parts of the thing defined. Interestingly, he uses the term
“cloak” here for a compound entity (viz., the doublet).

1 @opa pla @ @epopéve, 6ti €v (kai o) 6 mote &v — kai yap av diaAinor — GAAX @
A6y).
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Here the English phrase “the thing which is moved” translates a
single Greek term, “pheromenon,” which is a species-term variant of
“kinoumenon.” That expression is intended to refer to a telic property
compound — for example, Coriscus compounded with the telic property
being potentially in the Lyceum. Aristotle goes out of his way to distinguish
the subject of change from the kinoumenon, maintaining that the exist-
ence and unity of the subject of change is insufficient to secure the exist-
ence and unity of the movement. The kinoumenon and the hupokeimenon
are “one in number” in the sense that they are co-located; yet they are not
the same in definition, for being Coriscus is different from being a telic
property compound.”® (This is precisely Aristotle’s point in saying that “to
be bronze and to be a certain potentiality are not the same” [201231-2].)"
The kinoumenon just is what (i.e. is the thing that) is potentially in the
Lyceum. Hence, cognate instances of the phrase “what is potentially 7~
are equivalent to corresponding instances of “the (F-type) kinoumenon”
in much the same way that “the pale man” is equivalent to “cloak” in
Metaphysics Z.4.

These insights shed considerable light on Aristotle’s definition of
motion as “the actuality of what is potentially, gua such.” The unit-phrase
“what is potentially” functions as a generic kind-term for kinoumena, and
the “qua such” qualification makes it clear that the phrase refers strictly
to the telic property compound as such, not simply the hupokeimenon
of the compound. By defining motion as the actuality of a kinoumenon,
Aristotle means to indicate that motion, as an actual concrete phenom-
enon, consists in the existence of some telic property compound: for
motion to occur is simply for some kinoumenon to exist.

One bit of textual evidence in favor of this interpretation is a passage
that follows very closely on the heels of Aristotle’s definition:

For each thing is capable of being at one time actual, at another not. Take for
instance the buildable: the actuality of the buildable [oikodométon] qua build-
able is the process of building [oikodomésis]. For the actuality must be either
this or the house. But when there is a house, the buildable no longer exists. On
the other hand, the buildable is that which is being built. Necessarily, then, the
actuality is the process of building. But building is a kind of motion, and the
same account will apply to the other kinds also. (201b7-15)*

2 Recall that @opd is one species of kivnoig (see Figure 4, this chapter). I shall opt to use the more
inclusive term “kinoumenon” hereafter, except where the distinction is significant.

 Cf. Phys. 1.7, 190a17, Met. Z.4, 1029b13—16.

3 00 yap TO adTO TO XaAKG elvat kai Suvduet Tivi.
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Here, “the buildable” translates oikodométon, which could also be ren-
dered “that which is potentially a house.” Understood as a telic property
compound (the telic property being potentially arranged house-wise instan-
tiated in an assortment of building materials), the buildable as such is a
kinoumenon. The actuality of this kind of kinoumenon just is the process
of building. When the zelos is realized, the telic property is no more, and
so the telic property compound — the kinoumenon — likewise is no more.
This is why Aristotle says that “when there is a house, the buildable no
longer exists.”

I note a strength of this interpretation as compared to the interpret-
ation offered by Ursula Coope, according to which the “gua such” quali-
fication within the definition functions simply to limit the potentialities
in question to incomplete ones, so that “[a lump of] bronze’s potential
to be a statue is actual-qua-potential when it is not yet a statue.” This
approach seems to me not to take seriously Aristotle’s attempt to provide a
real definition of motion. An interpretation that entails Coope’s criterion
and also explains why this is in fact a feature (though not a criterion) of
motion would certainly be preferable. Coope herself seems to regard her
criterion as being unsatisfactory when she laments that “This notion of a
potential’s being actual is almost impossible to explain without resorting
to metaphor.”* Like so many other commentators, Coope takes “actual-
ity” to modify “potential” within Aristotle’s definition of motion.” But
as we have seen, taking “actuality” to modify the unit-phrase “what is
potentially (such)” is a much more natural interpretative choice in that
it doesn’t reify potentialities, but instead properly places substance at the
center of the definition. What’s more, we have also seen how the inter-
pretation on offer provides a substantive explanation for Coope’s criterion
couched in terms of the logic of telic properties (necessarily, no F-type
kinoumenon is actually F), and it does so without resorting to metaphor.

Now, despite these apparent advantages, the interpretation on offer
might seem implausible on its face, for motion is evidently a kind of

fi 1) oikia AN 8tav oikia 1}, oOKEéT oikoSountdv ZoTiv. oikodousital 8¢ T6 oikoSountdv:
&vdykn obv oikoSéunctv v évépyetav eival) 1) § oikodéunoig kivnoic Tig. GAAG unv 6
a0TOg E@apudoet Adyog kai €mi TV EAAWV KIVHoEWV.

Coope (2005), 9. Coope appeals to a passage at Phys. 201b31 ff. discussing “incomplete actual-
ities” (GteA&g O duvatdv) in support of this characterization, but (a) the passage is dialectical,
and it’s unclear whether Aristotle embraces the notion in question (which he attributes to the
Pythagoreans), and (b) even if he does embrace it, there’s little reason to suppose that he intends
it to illuminate his own definition.

3 Coope (2005), 7.

% I have been equally guilty of this error in the past. See, e.g., Roark (2004), n. 5.
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process, not a kind of object. And indeed, the language Aristotle uses in
framing his examples pushes us in this direction. Consider the fact that
the actuality in the passage above is identified as oikodomésis, which is
universally translated as “the process of building.” The same term appears
in Nicomachean Ethics viLii, there also in connection with process-ori-
ented language: “no case of coming-to-be (genesis) is of the same kind as
its end, e.g. no process of building (vikodomésis) is of the same kind as a
house” (1152b14-15).° How can I square this process language with my
view that Aristotle defines motion as the actuality of a kinoumenon? And
perhaps more fundamentally, how can I justify the introduction of telic
property compounds, entities that might strike some scholars as rather
mysterious?

To the first question, it is worth reiterating Aristotle’s motivation for
conceiving of motion in the way I have argued that he does. His object-
ive in so defining motion is to remain true to his stated position in the
Categories, explicitly reaffirmed in Mezaphysics T.2, and sustained every-
where that being must always be rooted in particular substances. Thus,
not only is it the case that individual movements are always movements
of particular substances, it is also the case that motion itself is something of
substance” A particular movement is made one by the existence of par-
ticular kinoumenon (recall 220a6—8). Therefore, motion considered quite
generally is what it is by virtue of the existence of kinoumena, where
“kinoumenon” functions as the kind-term analogue of the singular term
“cloak” that Aristotle coins in Metaphysics Z.4 to refer to the accidental
compound “the pale man.” So seeking an interpretation of his definition
that privileges substance is not at all suspect.

To the second question, I maintain that the appearance of mystery is
neither unexpected nor exegetically undesirable. Admittedly, the existence
of motion is patently obvious to any normal human being, and yet telic
properties and composites formed from them seem to be rather exotic
creatures in the philosophical sanctuary. But to reject the account simply
for this reason is to fail to appreciate the character of scientific inquiry as
Aristotle conceives it. Consider the remarks with which he opens the first
chapter of the Physics:

The natural way of [discovering first principles] is to start from the things which
are more knowable and clear to us and proceed towards those which are clearer

¢ ob8epia 8¢ yéveoic cuyyevig Toig Téleoty, olov o0Sepia oikodSunotg oikiq.
37 Recall Aristotle’s argument in Phys. 1v.10 where he says that a movement is only with the thing
that is moving (218bro).
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and more knowable by nature; for the same things are not knowable relatively
to us and knowable without qualification. So we must follow this method and
advance from what is more obscure by nature, but clearer to us, towards what is
more clear and more knowable by nature. (184a15—21)**

Given this conception of scientific inquiry, it’s not at all surprising that
Aristotle’s definition of motion would seem to obscure something that
antecedently seemed quite clear. For while motion is more knowable to
us as an observable phenomenon, it is more knowable simpliciter as what
it really is: in Aristotle’s words, the actuality of what is potentially, qua
such; in my terminology, the existence of a compound entity whose con-
stituents are an ordinary substance and a certain telic property — or more
compactly, the actuality of a kinoumenon. The definition takes us from
the undisputed phenomena, which are intuitively transparent but theor-
etically opaque, to the underlying reality, which is intuitively opaque but
theoretically transparent.

Evidence for the theoretical transparency of the definition as I've inter-
preted it is the fact that it has sufficiently clear and structured content to
figure in further theoretical development. The specifics of this evidence
will be displayed in the remainder of this chapter and in Chapter 5. Before
I endeavor to lay out the evidence, though, let’s pause to consider how the
foregoing interpretation bears on the objection raised at the beginning of
this section, which runs thus: given the fact that Aristotle’s definition of
time includes the term “motion,” and because motion cannot be under-
stood independently of temporal notions, the definition cannot possibly
succeed in revealing the essential nature of time — rather, it simply presup-
poses time. I think that it is now apparent that this charge of circularity
is mistaken, for Aristotle does not endorse any version of the at-at theory
of motion. His definition of motion is couched in terms of substances
and telic properties, not in terms of temporally variant property instanti-
ation. So he is in fact at liberty to define time in terms of motion without
thereby falling into circularity.

There is, of course, the residual worry about the fact that “before” and
“after” figure in Aristotle’s definition of time, and the burden of the fol-
lowing chapter is to address that issue. In wrapping up this chapter, how-
ever, I wish to reply to the ru quoque objection I postponed from the
preceding chapter against my reconstruction of the opening argument of

#® é@uke 8¢ €K TV YVWPILWTEPWY NIV 1] 0806 Kal ca@eoTépwy Ml T ca@éotepa Tfj PUoEL
Kal YVWPIHADTEPA: 0D ydp TOOTA NIV Te yvWpiua Kal AnA®G. didmep dvdaykn tOv tpdmov
T00TOV TPOAYELY €K TOV GOAPESTEPWY UEV Tfj PUOEL MUV O¢ capeoTépwV £l TA caPESTEPX
Tf] @Ooer kal yvwpipwtepa. Cf. An. Post. 1. 2, 72b33.
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Physics 1v.ar. Doing so will give us further insight into Aristotle’s method
and mindset in the construction of his temporal theory.

Coope takes Aristotle to be reasoning about time from the standpoint
of common sense. On her reading, his project is philosophically naive,
since it proceeds in Physics 1v.11 by way of discovering certain underlying
assumptions that we all allegedly make, but of which we were previously
unaware. | reject this reading, because I do not think that Aristotle’s
arguments are intended to help him discover what time is; I believe that
he comes to the table with a fully developed view in hand and that his
arguments are intended to convince the reader that his definition is cor-
rect. But if Aristotle’s arguments are polemical rather than probative,
what should prevent him from deploying other elements of his philosoph-
ical arsenal? Specifically, why shouldn’t Aristotle exploit the account of
motion that he gives in the preceding book of the Physics, the correct
interpretation of which, as I have just explained, is far from naive?

Nothing should prevent him from doing so. Indeed, it is rather obvious
that he must have this account in mind if his definition of time is to avoid
circularity. Coope herself notes that Aristotle’s peculiar, non-temporal
definition of motion is what permits him to define time noncircularly
in terms of motion.” Aristotle unveils his definition of time very shortly
after rehearsing the arguments that open 1v.11, and yet he nowhere indi-
cates that he is abandoning some intuitive or common-sense conception
of motion in favor of his own, theoretically sophisticated definition. We
ought to conclude, then, that he has had the latter in mind all along.
Thus, Aristotle’s account of time is very far from being naive, and not
only does he not (pace Coope) implicitly argue to the conclusion that
motion could not exist without time — a claim he rejects in 1v.14 without
any argument — there is simply no zeed for him to argue to the contrary
conclusion. For the conception of motion he employs in the development
of his theory of time is such that temporal notions do not figure in it
anyway.

This line of reasoning fortifies my critique of Coope’s interpretation of
the argument in 1v.11, but it also makes a more general point about the
kind of exegesis in which we are engaged. Aristotle is wont to play the
part of common-sense philosopher, and pretheoretical intuitions certainly
do have a role in his thinking. But it is a grave mistake to believe that
his theoretical arguments are assembled in the ordinary light of common

¥ Although our respective interpretations differ on several points of importance, Coope deserves
credit for highlighting this fact and exploiting it in her argument (2005). See p. 9 and p. 363 n.12.
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experience. He freely employs language that has a home in the commerce
of regular discourse, but more often than not, his use of that language is
vastly more sophisticated than it might seem, and commonplace terms
are laden with theoretical significance. So if we ourselves approach his
theory of time naively, there is a genuine risk that we will not appreciate
the substance, let alone the subtlety, of the view.



CHAPTER §

“The before and after in motion”

Aristotle’s non-temporal conception of motion saves his definition of
time as “a number of motion with respect to the before and after” from
circularity, at least insofar as “motion” appears in the definiens. But the
definition will nonetheless fail unless “before” and “after” can also be
explicated independently of temporal notions. And they can be.

It goes without saying that “before” and “after” do indeed denote famil-
iar, reciprocal temporal relations: Armstrong’s moon landing is (in some
timeless sense of “is”) before Nixon’s death — and the latter is after the
former — because the landing occurred at a date earlier than the death.
But as this illustration makes amply clear, every relation requires relata,
and so I shall speak of the before and after in motion, as well as in time,
in terms of the entities that function as the relata for each respective rela-
tion, whatever those relata might turn out to be." On the hylomorphic
interpretation of Aristotle’s theory of time, the temporal entities denoted
by “before” and “after” as used in their temporal sense must have some
variety of kinetic entities as their matter. Moreover, the existence of such
kinetic entities provides a proper referent for “before” and “after” used in
a distinctly kinetic sense. My contention is that Aristotle uses the terms
in precisely this sense in his definition of time, and that the definition is
therefore not circular in any respect.

If the kinetic before and after are to function as the matter for the
before and after in time, it seems as though a sufficiently high degree of
similarity between the two kinds of entities should obtain. There are two
distinct issues to be addressed in connection with this similarity relation.

The first issue concerns the intrinsic character of the entities them-
selves, and most importantly, their size. On the face of it, the before and
after in time are either temporal intervals or extensionless moments;

* T am aware that “entities” is often used in its traditional sense as referring to ontologically self-
sufficient objects (such as Aristotle’s primary substances). My use of it in this context doesn’t pre-
suppose that traditional sense; I use it simply for convenience.

8o
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whichever is the case, we should expect their kinetic material constituents
to be of similar character, either kinetic intervals or kinetic “points.” My
treatment of this issue looks to Simplicius’ commentary on the Physics,
in which he argues that they are intervals. I offer reasons for rejecting
Simplicius’ reading and lobby for an interpretation according to which
the kinetic before and after are entities with zero extension.

The second issue concerns the ordering relation between related pairs
of befores and afters. Determining temporal priority and posteriority is a
perfectly unproblematic matter if we know the relevant historical facts.
But by virtue of what do the kinetic before and after stand in relations
of kinetic priority and posteriority? I argue that these relations are to be
found in Aristotle’s account of motion itself, and that the directionality
of time derives from the intrinsic direction of its material constituent,
namely the kinetic continuum. My argument here responds to the work
of Denis Corish, who articulates very clearly the most potent version of
this complaint against Aristotle’s definition of time.

5.1 THE SIZE PROBLEM

On the hylomorphic interpretation of Aristotle’s temporal theory, motion
serves as the matter of time. We shall have to examine the textual evi-
dence for this interpretation, beginning with a remark he makes in 1v.1r:

Now the before and after [proteron kai husteron) is primarily in place. There, to
be sure, it is by arrangement — but since the before and after is in magnitude,
it must also be in motion, analogously with the first. Furthermore, the before
and after is also in time, since the one always follows [akolouthein aei] the other.

(219a14-19)*

This passage reveals two crucial facts about the kinetic before and after.
First, as the abundant use of the singular form of verbs (and in the English
translation, the singular impersonal pronoun “it”) shows, “before” and
“after” do not denote two essentially different kinds of entity; rather, the
entire phrase “before and after” denotes a single type whose tokens stand
in relations of posteriority and priority with their fellow tokens. That is,
because priority and posteriority are relations, there isn’t anything about
one of the tokens considered just in itself by virtue of which it is a before
rather than an after. A single token might well be a before relative to

> 16 3 npdtepov kal Yotepov €v Ténw TpGOTEV €oTiv. Evtadba uev dn tfj Oéoer énel § v @
uey€der Eot1 TO mpdTepov Kai Uotepov, dvaAoyov Toig ekel. AAAX prv kal €v xpdve €oTiv TO
npdtepov kal Uotepov Sid T0 drohovBeiv del Batépw Bdtepov avTOV.
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another token and yet an after relative to some third. So for the pur-
poses of addressing the question of their size, I shall in this section use the
somewhat awkward expression “before-and-after” as a (grammatically)
singular term to refer indiscriminately to any such token, since there is
no need to consider them in pairs for the purposes of addressing the size
problem.

The second important point made in this passage is that the kinetic
before-and-after is imagined somehow to “follow” (akolouthei) the spatial
before-and-after. This fact about Aristotle’s view is a specific instance of a
more general feature of the account, namely that motion izself “follows”
spatial magnitude, and time “follows” motion:

Since the kinoumenon moves from something to something, and since every
magnitude is continuous, motion follows [akolouthei] magnitude; for it’s because
magnitude is continuous that motion is also continuous, and it’s because motion
is that time is. For whatever size the motion is, the time always seems to have
been just as much. (219a10-14)’

The details of this compact argument needn’t concern us at the moment.
What's noteworthy is that the continuity of motion is said to “follow”
from the continuity of magnitude, and that the continuity of time “fol-
lows” from that of motion. Given that Aristotle is here attempting to
explain the continuity of time and motion in terms of the continuity of
spatial magnitude, the most natural way of understanding the notion of
“following” is in terms of some form of metaphysical dependence, and
more specifically in this context, as structural dependence. That this is
a promising reading of “akolouthei” is confirmed by its use in various
other treatises independently of the trio presently under examination.*
Moreover, Aristotle elsewhere maintains (without using the language

3 €mel 8¢ O Kwvolpevov Kiveital €k Tvog eig Tt kal mdv péyebog ouvexég, dkolovbel t@
HEYEBEL ) kivnoigr Sid yap TO uéyeBog eivat cLVEXES Kal 1 Kivnoig oTiv cuvexng, ik 8¢ v
kivnow 6 xpdvog: Gon yap 1 kivnoig, Tocoltog Kai 6 Xpévog aiel dekel yeyovévart.

+ For examples of contexts in which Aristotle uses dkoAovOeT in the sense of logical or metaphys-
ical dependence, see GA 778bs, HA 590a16, An. Pr. 43b4, Met. 981a27, and especially 1003b23
and 1018236, where he says that being (10 8v) and one (10 €v) are symmetrically so related. For
examples of cases where the expression is used in the sense of purely logical dependence, see An.
Pr. 32a24 and Top. 114a4. For examples where it is used in the sense of metaphysical or physical
dependence, see Meteor. 340b17, GA 764b2s, 766a29, and 784a27. Also cf. Hussey’s (1983, 144)
reading of dkoAovBel in terms of “structure-preserving mapping”™ “In fact, it is true in gen-
eral, for each particular aspect of structure [sc. of magnitude, motion, and time], that, while the
definition of natural mapping determines the meaning of Aristotle’s claim that the mapping is
structure-preserving, the justification of the claim requires further argument which Aristotle does
not here provide.”
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of following) that time, motion, and magnitude stand in progressive
dependence relations with respect to being infinite (#peiron); and even
with respect to simply being a quantity (poson).®

I won’t argue in the abstract for a hylomorphic interpretation of the fo/-
lowing relation in the relevant context. Instead, I shall simply continue to
develop the interpretation on its own terms, focusing next on Simplicius’
answer to the question of the size of the kinetic before-and-after.

s...I Simplicius’ account

Simplicius’ commentary on the Physics is highly instructive on many top-
ics. On the subject of the kinetic before-and-after, however, Simplicius’
grasp of Aristotle’s view seems uncharacteristically confused. In the pas-
sage below, Simplicius raises the size problem and offers a solution that
he himself regards as rather peculiar. I first quote at length the portion of
the Physics passage upon which Simplicius is commenting and then the
commentary itself. Immediately before unveiling his official definition of
time, Aristotle writes:

Now the before and after is primarily in place. There, to be sure, it is by arrange-
ment — but since the before and after is in magnitude, it must also be in motion,
analogously with the first. Furthermore, the before and after is also in time,
since the one always follows the other. The before and after in motion is, with
respect to its substrate, identical with motion; with respect to its being, however,
it is different, i.e. it is not identical with motion. Additionally, we also come to
know time whenever we mark off [horisémen] motion, marking it off by means
of the before and after; and we say that time has passed whenever we have a
perception [aisthésin] of the before and after in motion. We mark off motion
by taking them to be different from one another, and different from another
thing between them. For whenever we conceive of the outermost points [akra]
as different from the middle, and the soul says that there are two nows [tz nun],
the one before, the other after, that’s when, and that’s what, we say time is; for
what’s marked off by nows is thought to be time — let this much be granted. So
whenever we perceive the now as one, and neither as before or after in motion,

Phys. 11.7: “The infinite is not the same in magnitude and motion and time as a single nature, but
that which is posterior is said to be infinite by virtue of that which is prior; e.g. on the one hand,
motion is because the magnitude along which the thing is moved, alters, or grows, and time is
because motion is” (t0 & &melpov oV TALTOV €v peyEDel kal Kivéoel kal Xpovey, WG pia Tig
001G, GAAX T6 Botepov Aéyetatl katd TO TPETEPOV, 010V kivnolg uév 8ti o uéyebog @’ o0
kiveital fj dAAotodtar fi avédvetar, 6 xpévog 8¢ did thv kivnow) (207b21-s).

Merz. A.13: “[Flor because it [the space through which something is moved] is a quantity, motion
is also a quantity, and because this is a quantity time is s0” (t§) Y&p 00OV eivat ékeivo kai 1
kivnoic mooh, 6 8¢ xpdvog Td TavTny) (1020a31-2).

EN
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or as the same but relative to something else which is before or after, it seems to
us that no time has passed because it also seems that there is no motion, either.
But whenever we do perceive the before and after, that’s when we say that there
is time. (219a14—219b1)”

Simplicius comments:

Having thus separated the before and after in motion from motion, it remains
for [Aristotle] to investigate the essence of being before and after, through which
they differ from motion. It is like the case of a line: so long as we think of it as
one and continuous, we do not think of the portion of it that is before in pos-
ition, and that which is after, but when we divide it and distinguish points, we
at once make one before and one after and treat the extremes as other than
the middle of the line that they include. It is the same with motion: we do not
think of the before and after in it except when we divide and distinguish it into,
perhaps, two stages that we perceive as different things. How, then, do we dis-
tinguish? Presumably not by a point, since motion has no position, but in some
other way. For I call “before” the motion that I have undergone when, perhaps,
walking, “after” the motion that I shall undergo. So the distinction is made by
one having passed and the other being future. But the past and the future are
time. So time is the same thing as the before and after in motion, when they are
distinguished. They are distinguished when the nows strike the soul as two, one
as the beginning of motion, the other as the end. For then we at once conceive
of the time between the nows as different from them, and often we may take one
now as the end of what has passed and as the beginning of the future and in that
way again we gain a conception of time as both before and after.®

There are several noteworthy features of Simplicius’ commentary here.
First, Aristotle speaks both of distinguishing (borizémen) and perceiving
(aisthanémetha) the before-and-after in motion, whereas Simplicius speaks
of distinguishing them and perceiving them as being different things, but

7 10 & npotspov Kol uctspov év T6nW npwtov goTiv. évradla pev N i) Oéoer émel & év
¢ peyéber €ott TO nporspov Kol uorepov (XVO(YKT'[ Kol v KlVl’]OSl givat o nporepov Kal
uctspov orvcx)\oyov 101G €Kel. GAAG pnv Kal év xpovw £oTIv TO npotepov Kol uctspov dux
0 dkohovbeiv del Batépw Gatspov avT@v. 0Tt 8¢ O np0tspov kal Uotepov €v tr] KIV‘r‘|0€l o
psv note 6v kivnoig [sctw] 0 pevrm elval a0T® Erepov kol od Kwr]cng GAAG pnv kal TOv
Xpoévov ye yvwpilopev Stav opicwpev v kivnow, 1@ mpdtepov kai Uotepov opilovreg:
Kal TOTE Qauev yeyovéval Xpdvov, tacv tod Tpotépov Kal UoEpov €V T Kivhoel aioBnoty
)\dﬁwpsv i)’pi(opsv 8¢ t@® dAAo xai &ANo bno)\aﬁsiv abTd, Kal pswié Tt abT®OV z'-:'tspov
Srav YO(p €repa Ta ompoc 100 peoou vonowpsv kai §vo smn 1 Puxn T& VOV, TO UEV npotepov
0¥ uotspov Té1E Kal To0Td papev eival xpovov 70 Yap opt(opsvov 0 VOV xpovoq eivat
Jokel kai UnokeloBw. Gtav psv ooV wq €V TO VOV onoeocvaseot Kal pn r]tOI g npotspov
Kal UoTepov €V Tf] KIVAGEL f| WG TO aUTO HEV TTPOTEPOL §¢ KAl VGTEPOL TIVEG, 0 dokel Xpdvog
yeyovévai obdeig, 8t1 008¢ kivnoig. Stav 8¢ to npdtepov kal Votepov, Tdte Aéyopev xpdvov:
0070 Ydp €0TLv O Xpdvog, &p1Oudg KIvAcEWS Katd o Ttpdtepov Kal VoTepoV.

8 Urmson (1992), 712, 28—713, 13. Emphasis added.
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never of perceiving them as such. And he is right to refrain from putting
it as Aristotle does: since Simplicius conceives of the kinetic before and
the kinetic after as being past and future stages of motion, respectively, it
is impossible that anyone should be able to perceive the after in motion as
after. This follows from the obvious fact that no one can perceive move-
ments that will occur in the future: one may anticipate future movements
(or stages of a movement), but one can perceive these only when they are
present and no longer future. Of course, similar considerations apply to
stages of a movement that are past. One can recal/ the movement, but one
can’t very well perceive it.’

In fairness to Simplicius, Aristotle does speak of the before and after in
time as being past and future events in the Mezaphysics:

[Some] things are prior in time; some by being further from the present, i.e.
in the case of past events (for the Trojan war is prior to the Persian, because it
is further from the present), others by being nearer the present, i.e. in the case
of future events (for the Nemean games are prior to the Pythian, if we treat
the present as beginning and first point, because they are nearer the present).
(1018b14-19)*

It is not entirely obvious to me that this passage deserves much weight in
explicating the kinetic before-and-after, since that notion is functioning
in a rather technical capacity in Book 1v of the Physics, and the Meztaphysics
passage aims merely at distinguishing different senses of “before” and
“after.”

A second and more substantive problem with Simplicius’ treatment
of the passage is that he hasn’t provided any non-temporal criterion by
which we can distinguish the kinetic before from the kinetic after, as he
construes them. We are left to believe that the before and the after in
motion are to be distinguished by making reference to times. But then
there would be available no non-temporal sense of “before” or “after” to
figure in Aristotle’s definition of time, therefore rendering it objectionably
circular after all. As a matter of exegetical principle, we ought to resist
attributing to Aristotle a plainly circular definition unless we are driven
to do so by overwhelming and unequivocal textual evidence. Themistius,
another ancient commentator, abides by this principle in his treatment

> Cf. Mem. 449b1o ff. The distinction between perception, properly speaking, on the one hand,
and memory and anticipation, on the other, will be taken up as a central issue in Chapter 9.

© T 82 kaTd XpbVov (T péV Ydp TG TOPPWTEPOV TOD VOV, 010V €Tl TV YEVOUEVWY, TPOTEPOV
yap ta Tpwikd tdv Mndikdv 8t1 toppdtepov aréxel tod vov' ta 8¢ Td £yyUtepov Tod ViV,
olov éml TV ueAASVTWY, mpdTepov yap Népea Mubiwv St1 éyydtepov T00 VOV TG VOV M¢
apxfi Kal TpéTW XPNoauévwy).:
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of the phrase. In his response to Galen’s reading of the definition as “So
time is the number of change in time,” Themistius says:

One must know that the before and after in change are not respectively before
and after on account of time but rather themselves create the before and after in
time."

Though the details of his interpretation are lost, Themistius seems to be
on the right track. If Aristotle’s definition is to avoid circularity, it cannot
include any overtly temporal expressions.

But third, there is reason to reject Simplicius’ characterization of kin-
etic befores-and-afters in terms of stages of movements. Aristotle says, we
should recall, that “The before and after in motion is, with respect to
its substrate, identical with motion; with respect to its being, however,
it is different.” The meaning of this statement is not fully obvious, but it
does make it clear that Aristotle does not identify the before-and-after in
motion with motion itself. Indeed, it is hard to fathom why Simplicius
would have opted for the “stage” interpretation of kinetic befores-and-
afters, since in the passage under examination Aristotle links them intim-
ately with outermost limits (#kra) and pairs of nows (duo ... ta nun).
Simplicius does in fact consider the possibility of a point-like entity in
motion, but rather than interpret the kinetic before-and-after to be this
kind of thing, he laments that fact that Aristotle doesn’t provide us with
anything like it, which spoils the desired symmetry between magnitude,
motion, and time:

Secondly, I want to enquire, if there are these three, magnitude, motion and
time, mutually dependent as he says, magnitude being limited by points, time
by the now, what is analogous to these, I mean the point and the now, in the
case of motion? For there should be some other limit to motion and not the
moving thing. For what relationship has this to the now and the point?*

Simplicius is right to compare Aristotle’s now to a point, since it is made
perfectly clear in Physics v1.3 that the now, properly so called, is indivisible
(233b32—s5).” I shall explain later just how the moving thing plays a role
in the kinetic before-and-after, but for now I only wish to record the fact
that the supposed symmetry (conceived in terms of following) between
motion and magnitude on the one hand, and motion and time on the

Urmson (1992), 127.

2 Urmson (1992), 725, 4.

“Necessarily, too, the now (not spoken of derivatively, but in its own right and primarily) is
indivisible and is present in all time” (Avdaykn 8¢ xai to un ka®’ €tepov GAAX ka® avTO Kal
Tp&Tov Aeyduevov &diaipetov eivat, kai v Emavti T6 Tol0dTo XpOVY EVUTAPXELY).



“The before and after in motion” 87

other, could be sustained if the kinetic before-and-after were something
with zero extension.

As one final bit of evidence I offer the brief but telling remark made at
220a18—20: “Further, it is also clear that the now is no part of time, nor
is the division [diairesis] a part of the movement, just as the point is not
part of the line.”* Here we have a specific instance of the magnitude—
motion—time trio in which points and nows are compared to a “division”
in motion. The division in question is a kinetic before-and-after, and it
is clearly conceived here as a cuz in the movement, something with zero
extension.”

I believe that the cumulative result of these considerations is quite
clear: if a coherent account of the before-and-after in motion can be
developed according to which it is point-like, then that account is to be
preferred over any of its “stage” interpretation rivals. So I shall undertake
the development of just such an account and herewith dispatch the awk-
ward talk of the kinetic before-and-after in favor of the more informative
(and more elegant) appellation “kinetic cuts.” This reveals, but certainly
does not fully justify, my solution to the size problem, and the question of
the kinetic continuum’s directionality also remains unanswered.”® That is,
by virtue of what is it the case that one kinetic cut is before and another
after? This is the more challenging of the two problems, and answering it
will provide a fuller justification of my solution to the size problem.

5.2 THE DIRECTIONALITY PROBLEM

Aristotle’s remark in Physics 1v.14 that motion could exist in the absence
of time is evidence that he conceives the essential nature of motion in
temporal-free terms. Perhaps this explains why greater attention has been
paid to the alleged circularity introduced by his use of “before” and “after”
in his definition of time. For even if motion can be understood independ-
ently of time, how can the relations of priority and posteriority, as they
relate to motion, properly be understood independently of time? This, it
turns out, is a central obstacle to appreciating the nature of Aristotle’s
view, and it is one over which better minds than mine have stumbled.

4 kol £T1 @avepov 8Ti 008V uoplov to viv tod xpbvou, 00d’ 1) Sraipeoig Tfig KIvAoews, Homep
008’ 1 oty ThG Ypaupfc

Hardie and Gaye (Barnes 1984) translate d1aipeoig as “section,” but this cannot be correct given
that Aristotle immediately says that lines are parts of a line, and every line segment (or section) is
itself a line. Coope (2005), 65 ff., also conceives the before and after in motion as stages.

By “directionality” I mean its possessing a direction at all, not what its direction happens to be.
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Julia Annas, G. E. L. Owen, W. D. Ross, and scores of other commenta-
tors have dismissed Aristotle’s temporal theory on just these grounds. But
they are wrong to have done so. For Aristotle has available the theoretical
resources to specify a uniquely kinetic sense of “before” and “after,” and
those terms are used precisely in this sense in his definition of time.

As a way of motivating my account of kinetic priority and posterior-
ity, I shall focus on Denis Corish’s articulation of the objection, for he
presents it in a very pointed and perspicuous form. Elements of his ver-
sion of the objection are voiced by the philosophers named above, and I
shall mention them again in the course of examining Corish’s case. Once
the error of the objection is identified, the shape of the solution to the
problem of the kinetic continuum’s directionality is surprisingly simple
and the resources for its realization are readily available.

5.2.1 Corish’s account

Corish claims that Aristotle’s attempt to derive temporal entities from
spatial entities fails on account of the fact that there are no correlative
kinetic entities which can be explicated independently of temporal con-
cepts. He articulates his principal objection to Aristotle’s view in the fol-
lowing passage:

I have said that it is not clear how ... the [before] and [after] of [motion], which,
according to [Aristotle], correspond, it seems, simply to spatial positions, become
the [before] and [after] of time, by being associated with [now]. We can assign
different nows to spatial positions, so that a moving something can be described
as being now at this position, now at that — but this is to see movement in terms
of space and time, and not time in terms of space and movement, as Aristotle
does.”

Here Corish alleges that kinetic cuts are either nothing over and above
spatial locations, or are a function of spatial locations and dates. These
alternatives, he says, give rise to a dilemma:

For either the pretemporal order is merely spatial or else it is independent, an
independent interpretation, as we should say, of the continuum. But it cannot
really be the latter, as we have seen, since there are no independent positions of
movement; they are spatio-temporal entities. And if the pretemporal order is
merely spatial, then, as we have also seen, there is no way of deriving the tem-
poral order from them.”

7 Corish (1976), 246. The bracketed translations here are supplied for the sake of readability
(Corish retains the Greek).
# Corish (1976), 250-1.
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It seems quite evident to me that Aristotle is prepared to grasp the second
horn of this dilemma, since he gives us an account of the kinetic con-
tinuum that, when properly understood, provides an “independent inter-
pretation of the continuum.” Corish’s insensitivity to this response is most
likely the result of the fact that he is employing a conception of motion
that is decidedly un-Aristotelian:

If we wish to speak of a starting position of movement as such, as opposed to
the spatial or the temporal coordinates, we must speak of it as a spatio-temporal
entity, a point-instant — a point on a plane for which the coordinate axes are
space and time.”

The idea here can be generalized to apply to any kinetic cut, so that its
specification will include reference to a spatial location as well as refer-
ence to a date. The reference to time, Corish thinks, is needed to deter-
mine which member in a pair of kinetic cuts is the “before” and which
is the “after.” But since the before and after in time are supposed some-
how to be derived from the before and after in motion, no specification of
a kinetic cut may make reference to time without thereby undermining
the prospects of the desired derivation. Hence, on Corish’s interpretation,
Aristotle’s project is doomed to fail.

Corish’s objection is echoed by others who have addressed the direc-
tionality problem. Consider Julia Annas’ summary dismissal of Aristotle’s
claim that time follows motion:

It would in fact be an error to make time logically derivative from motion,
because motion or change already involves time. Aristotle recognizes this at
222b30-223a15: all motion is (relatively) fast or slow, and this involves the notion
of covering a distance in more or less time. But he does not remain sufficiently
aware of this, or he would have suspected a covert circularity in the scheme in
which before and after in time is derived from before and after in motion and
this in turn from a primary before and after in space.>

The passage Annas cites does not say, nor does it suggest, that all motion is
essentially fast or slow, which is the premise required for Annas’ argument
to go through. Consider the following: while it may be true (let us sup-
pose) that every medium-sized physical object is colored, there is nothing
suspect in developing a theory of color according to which its existence
is partly dependent upon the existence of medium-sized physical objects.
Hence, the passage Annas cites cannot be offered as compelling evidence
that Aristotle believes that “motion or change already involves time.”

v Corish (1976), 250.  ** Annas (1975), n. 11.
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Annas’ charge of covert circularity is expressed very compactly, which
is quite typical for this particular line of objection. Consider another ver-

sion of the objection offered by G. E. L. Owen:

But can this direction [of motion] be derived from the spatial before-and-after
we have just defined, without importing just the temporal priority we meant to
explain? Evidently not. We might define a direction *abc for [the spatial magni-
tude], by saying that ac contains ab but ab does not contain ac; but of course we
could on the same terms define the direction *cba ... And if we try to sharpen
the condition by specifying where on the line the movement begins or ends, our
explanation of temporal order becomes immediately circular.”

Because Aristotle conceives the before and after in magnitude as a pair
of spatial positions whose ordering is purely conventional, as Owen says,
there’s nothing about either member of a pair considered as such that
makes one before and the other after.”> But the temporal before and after,
conceived as a pair of distinct instants, are intrinsically ordered, and there
is a real difference between the past and the future.” So to claim that the
before and after in time are somehow derived from the before and after
in magnitude immediately raises the question of whether the before and
after in motion are intrinsically or conventionally ordered. If intrinsically,
then something magical seems to have taken place in the derivation of
motion from magnitude. If conventionally, then the derivation of time
from motion would have to be equally magical. Hence, whichever of the
two ways the derivation is supposed to run, Aristotle’s account seems to
be trying to spin hay into gold.

So Corish is in good company when he claims that Aristotle’s account
of time is viciously circular. But neither he nor any of his fellow critics is
thinking about motion in the way that Aristotle does. As we saw above,
Aristotle rejects the at-at conception of motion. Indeed, we find surpris-
ingly little use of temporal concepts in Aristotle’s discussion of motion in
Physics 111

One way of bringing out the error in Corish’s analysis is to recall the
fact that every movement is a movement of something. “There is no motion
apart from actual things,” Aristotle tells us in Physics 1.1 (200b32—-3).>
More proximate to his definition of time, he says at 219b23—s, “For it is by
the moving thing that we become acquainted with the before and after in

2 Owen (1976), 24-5.

> Recall 219a14, quoted above. Also cf. Met. A.11, 1028b26-9.

3 Consider Aristotle’s discussion of the difference between past (or present) and future contingent
sentences in Int. 9, where he offers his famous sea-battle example.

4 oUk £oT1 8¢ kivnoig mapd T Tpdypata.



“The before and after in motion” 91

motion.” To provide a satisfactory account of an “independent” kinetic
continuum, then, we need somehow to incorporate the subject of motion.
I put “independent” in shudder-quotes because the analysis of kinetic
positions I attribute to Aristotle includes references to spatial locations
and is thereby very much dependent upon them. However, this feature of
my solution to the directionality problem ought to be viewed as a virtue
rather than a vice, Corish’s demand for an “independent interpretation of
the continuum” notwithstanding. What is crucial for a serviceable ana-
lysis of kinetic cuts, again, is not that it make no reference to spatial loca-
tions, but rather that it make use of them in some substantive way, and
that it not make reference to dates. On the hylomorphic interpretation
of Aristotle’s account of time, temporal order is supposed to derive from
kinetic order, which in turn is supposed to derive from spatial order. This,
then, is our present challenge.

5.3 KINETIC CUTS DEFINED

My account of kinetic cuts makes use of the interpretation of Aristotelian
motion presented in Chapter 4, according to which motion is the actual-
ity of a peculiar accidental compound, a substance just insofar as it pos-
sesses a telic property. Aristotle employs the kind-term kinoumenon for
such telic property compounds, much as he uses the singular term “cloak”
in Metaphysics Z.4 to refer to the accidental compound to which he also
refers by the definite description “the pale man.”

My task of defining kinetic cuts will be greatly simplified by introdu-
cing a bit of shorthand. First, let us recall Aristotle’s commitment to the
claim that every particular movement involves a hupokeimenon and a pair
of contraries: every change, he insists, is a change from some initial state
toward some end or telos. So “kinoumenon” is in fact a variety of deter-
minable whose determinate instances include the zelos of the movement.
Diares’ being a kinoumenon logically requires that he be some F-type
kinoumenon, where F~ specifies the telos of the movement. So in our stock
example, Diares would be an o7-Crete kinoumenon. 1 shall abbreviate this
description as follows:

kin(on Crete)

This description could be used to refer obliquely to Diares himself, inde-
pendently of any considerations about his present or future location. But

3 1§ yap @epouévw yvwpilopev T tpdtepov kai Botepov €V KIVAoEL
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the function of the “gua such” qualification in Aristotle’s definition of
motion is to restrict the reference to the kinoumenon as such. I employ the
shriek (“!”) to formally represent definite description functioning to refer
strictly to the compound entity. So to represent this variety of reference to
the on-Crete kinoumenon, we shall write:

lkin(on Crete)

With this bit of notational machinery, defining kinetic cuts is a surpris-
ingly simple matter. Considering again Diares’ voyage from Rhodes to
Crete, the spatial locations along which his movement takes place could
be plotted on a map, and the dates of occupation for each of those loca-
tions could also be specified, if we happen to have an accurate itinerary.
But the kinetic cuts included in the movement are not (pace Corish and
his fellow objectors) functions over the members of these two sets. Rather,
they exhibit the logical structure of the following:

<lkin(on Crete), immediately south of Kassos>

A kinetic cut is specified by an ordered pair whose elements are an F-type
kinoumenon considered as such, and a spatial location on the F-bounded
continuum at which the kinoumenon in question is actually located.
Thus, as this example should make clear, I take kinetic cuts to be szates of
kinoumena specified in terms of spatial locations.** Of course, “south of
Kassos” isn’t nearly precise enough to give us a genuinely point-like kin-
etic entity. But I hope that the larger point is not missed for that techni-
cality: because kinésis is essentially telic, on Aristotle’s view, the direction
of the kinetic continuum is not derived from time, but rather from the
essential nature of motion itself.

Note that by the above explanation the following does not pick out any
kinetic cut:

<lkin(on Crete), possessing a mass of exactly sixty kilograms>

The first member of the pair limits the range of predicates that could
legitimately function as the second member of the pair to spatial loca-
tions, and more specifically to spatial locations lying on the kinoumenon’s
trajectory. Not just any state of a kinoumenon properly counts as a kinetic
cut — the state must be one specifiable within the continuum of states spe-
cified in the proper description of the kinoumenon.

*6 Again, I frame the interpretation in terms of locomotion; other species of kinésis may be handled
in a similar fashion.
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So to illustrate the relation of kinetic priority and posteriority, imagine
that I wish to return a book to the library, which happens to be north of
my office in Lincoln Hall. As I sit in my office, I possess the plasticity
property being possibly at book drop. This second-order modal property
is a genuine feature that I possess. But although I am the substance that
will serve as the hupokeimenon of the movement in question, it is not the
case that I possess a modal property of the right sort to be a kinoumenon —
while it is true that I am possibly at the book drop, it is equally true that
I am possibly at the pub to the south of my office. Kinoumena are essen-
tially partly constituted by a telic property that precludes its possessor
from instantiating any correlate telic property. My possibly being at the
book drop and my possibly being at the pub are equally present in me as
I sit in my office.

But when I quit my office and exit Lincoln Hall to the north, I instan-
tiate a telic property that precludes my instantiating the correlate telic
property involving the pub. Described intuitively, I am the material com-
ponent of an actual kinoumenon, one to which we may refer by means of
the description “!%in(at the book drop).” Now consider two of the kinetic
cuts included in my walk to the library:

a: <\kin(at the book drop), fifty-one meters from the book drop>
b: <!kin(at the book drop), fifty meters from the book drop>

Kinetic priority and posteriority is grounded in spatial inclusion.
Specifically, pairs of kinetic cuts whose kinoumena are numerically iden-
tical stand in such kinetic relations, and the relations in question are fully
determined by the spatial intervals constituted by the telic property and
the spatial location specified in the ordered pair. More precisely:

Kinetic order: for any pair of related kinetic cuts x and y (x # y), x is before y
iff the spatial interval specified in y is included in the spatial interval specified in
x; otherwise, x is after y.”7

Thus, in the example above, because the interval [the book drop, fifty
meters from the book drop] is included within the spatial interval [the
book drop, fifty-one meters from the book drop], this definition yields
the result that kinetic cuts (@) and (b) are respectively the before and after
in my movement.

*7 This definition applies to individual movements (where the “related kinetic cuts” share a com-
mon kinoumenon). I shall indicate in Chapter 11 how such relations can be extended to cover dif-
ferent kinoumena, which thereby can serve as the matter for temporal relations between different
movements and events.
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The virtues of this analysis should be apparent. On this interpretation,
individual kinetic cuts are specified in terms of spatial locations, and the
ordering relation among them is determined crucially by making refer-
ence to such locations. So this interpretation conforms with Aristotle’s
claim at 219a14—21 that the before and after in motion follow the before
and after in magnitude — the elements and the structure of the kinetic
continuum derive from the elements and structure of the spatial con-
tinuum. But temporal notions figure nowhere in the analysis. It has long
been understood that Aristotle conceives motion to be essentially telic,
or directional, in nature. Unfortunately, this feature of Aristotle’s view of
motion has not been sufficiently exploited by those attempting to recon-
struct his theory of time. Once Aristotle’s non-temporal, telic conception
of motion is taken seriously, the charge of circularity leveled by Corish
and so many others simply evaporates. The elements and structure of the
kinetic continuum can be defined without making reference to temporal
entities or temporal ordering relations.

5.4 KINESIS VS. KINETIC CUTS

The preceding analysis of kinetic cuts deflects the circularity objection,
but it is itself vulnerable to a fairly obvious objection. I have argued that
Aristotle defines motion as the actuality of a kinoumenon, considered as
such. I have also argued that a proper understanding of Aristotle’s notion
of kinetic cuts (“the before and after in motion”) requires reference to
kinoumena. But because the hylomorphic interpretation of Aristotle’s
temporal theory treats kinetic cuts as the matter of instants in time, it
appears as though a consequence of this interpretation is an affirmation
of instantaneous motion. But Aristotle explicitly denies the possibility of
instantaneous motion in Physics v1.3 and later in v1.9, where he addresses
Zeno’s paradoxes of motion. Therefore, it appears as though the hylo-
morphic interpretation cannot be correct.

There is a wealth of fine scholarship on this particular issue, two of
the more prominent examples belonging to Owen and Broadie.” I have
no intention of directly engaging that body of literature, for I think that
there are several texts that clearly favor the hylomorphic interpretation’s
treatment of kinetic cuts as the matter of instants of time and also show
that Aristotle’s position here is consistent with his rejection of instant-
aneous motion in Physics vi. And as it turns out, the response to this

»# Owen (1975¢), Broadie (1983).
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objection enhances the plausibility of the explication of Aristotle’s defin-
ition of motion provided above.
Let us begin by considering Aristotle’s remark at 219a19—21:

The before and after in motion is identical in substratum [ho pote on] with
motion yet differs from it in being and is not identical with motion.*

Ross maintains that the puzzling phrase “ho pote on” (literally “being
which ever”) in this context is an ellipsis for “routh ho pote on proteron kai
husteron en té kinései estin” (literally “that, being which ever the before
and after in motion is”) and initially suggests that it denotes the hupokei-
menon, or underlying subject, of the movement.”” But immediately after
invoking the hupokeimenon, Ross offers the following gloss: “The general
sense of the sentence must be ‘the before and after in movement is, as
regards its subject, movement; but its essence is not movement.” The
change of mind is puzzling, and I am not sure how to explain it.

Coope dedicates an entire appendix of her book to the odd phrase in
question, noting that it occurs in the corpus in only three places outside
of the discussion of time in the Physics’* She attributes to Philoponous
and Simplicius the hupokeimenon reading initially endorsed by Ross, but
she rejects it on grounds that it is too obvious an interpretation, given the
rarity of the phrase.” She provides a very nice analysis of the grammatical
possibilities, but ultimately endorses a reading of the passage that is pre-
cisely the opposite of Ross’:

It must, then, be that ho pote on X esti is something that provides the ground for
X’s being what it is ... Aristotle says that that by being which change is is the
before and after in change. If I am right about the meaning of this, then he is
implying that the before and after in a change provides an explanatory ground
for the change’s being the change it is.

Whereas Ross takes motion to be the /o pote on of the before and after in
motion, Coope takes the before and after in motion to be the ho pote on
of motion. Which of them has it right?

©
8

€ot1 8¢ 1O mpdtepov Kal Uotepov €v tfj KivAoel O uév mote 8v kivnoig [EoTv] 1O pévrol

elvat abt £Tepov kal o0 kivnoig. T have opted to quote Hardie and Gaye’s translation, which

seems to me to preserve the ambiguity in the original. Ross brackets “¢6t1v” to the disapproval

of Coope (2005), 176 n. 8 (discussed immediately below), but my alternative reading is neutral on

its inclusion.

Ross (1936), 598. 3 Ross (1936), 598.

” Coope (2005), 173. The phrase appears twice in PA 11 (649a15-16, 649b24—5) and once in GC 1.4
(319b3-4).

3 Coope (2005), 175 0. 7. 3* Coope (2005), 175.
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Neither of them does. Aristotle is not identifying either motion or kin-
etic cuts as the ho pote on, or substrate, of the other. Rather, he is claiming
that motion and kinetic cuts share a common Ao pote on, that they both
have, in Coope’s terms, the same ground of being. This ground of being
is a kinoumenon. Aristotle defines motion, I argued, as the actuality of a
kinoumenon, a telic property compound. Kinetic cuts, on the other hand,
are defined as states of kinoumena. If we wish to employ Aristotle’s view
concerning accidental compounds, we could say that a kinetic cut is one
such type of compound whose matter is a kinoumenon and whose form
is a location property. The states in question are specifiable as an ordered
pair whose elements are some F-type kinoumenon considered as such, and
a spatial location on the F-bounded continuum at which the kinoumenon
in question is actually located, such as the following example:

<!kin(on Crete), immediately south of Kassos>

What remains to be explained is how the analysis on offer is consistent
with and supports Aristotle’s claim that motion and kinetic cuts “differ
in being.” Let us, then, examine another passage in which motion and
kinetic cuts appear in connection with the troublemaking phrase:

[Clorresponding to the point is moving thing [pheromenon], by which we come
to know the movement and the before and after in it. This is the same substrate
[ho men pote on] (whether the point is a stone, or something else of that sort), but
it is different in account [#4 logd], just as the sophists hold that Coriscus in the
Lyceum and Coriscus in the marketplace are different. And this is different by
being in different places. (219b16—22)*

The first sentence unambiguously identifies a species of kinoumenon
(namely, a pheromenon) as serving an epistemic role in our recognition of
both motion and kinetic cuts. It is capable of serving this function only
if its relation to motion and kinetic cuts is both fundamental and analo-
gous in each case. The relation in question is identified in the very next
sentence: it is the same /o pote on, but it differs in logos or account. Now it
is a simple matter to see how the kinoumenon differs in logos for a pair of

5 kol Opoiwg 8 Tfi oTiyuf] T @epduevov, @ THV kivnow yvwpilopev kai T mpdtepov év
a0tf] kal 10 Yotepov. To0To d¢ 8 pév mote 6v T Tavtd (f otiyur yap f AiBog # T dANo
T0100T6V £€0ti), T Adyw d¢ &ANo, homep ol cogiotal AapPdvovorv Etepov o Kopiokov év
Avkeiw eivat kail T Kopiokov v dyopd. kai to0to 81 T@ &AA0Bt kai &AA0BL eivat Etepov:
Presumably, Aristotle here refers to a diagram for the purposes of illustration, and the point
in question is taken to represent a stone or similar object. I read the parenthesis at 219b1g with
Owen and Miller (cf. Miller, 1974, n. 13) in order to render Aristotle’s remark here consistent
with his claim at Phys. 240b8 fI. that dimensionless items are incapable of motion.
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kinetic cuts: the second element of the ordered pairs is distinct. Recall the
example employed in the preceding section:

a: <\kin(at the book drop), fifty-one meters from the book drop>
b: <!kin(at the book drop), fifty meters from the book drop>

These are consonant with Aristotle’s remark considering the difference
between Coriscus in the Lyceum and Coriscus in the marketplace. He
characterizes the difference as sophistic, but I take it that the sophists’
view was that Coriscus himself is different by virtue of being in different
places. Aristotle regards a substance’s location as one of its accidental fea-
tures, so he rejects the sophists’ view. But as regards the before and after in
motion, location is essential to the identity of any particular kinetic cut,
since they are individuated by means of ordered pairs whose second elem-
ent denotes a specific location. Aristotle is nonetheless still free to claim
that the Ao pote on of the pair of kinetic cuts — that is, the kinoumenon —
differs in account in a way that is analogous to the way in which Coriscus
himself so differs, namely by being in different places. (We ought to note,
though, that while there is nothing that prevents Coriscus from being
in the Lyceum, it is impossible that the !4in(Lyceum) should be in the
Lyceum, given the very nature of telic properties.)

The passage under consideration conforms nicely with our account of
kinetic cuts, but Aristotle is making the additional claim that the bo pore
on of motion differs in Jogos from the ho pote on of kinetic cuts. To appre-
ciate the relevant difference, we must look to Physics v1. Just four chapters
before Aristotle recounts Zeno’s paradoxes and denies the possibility of
instantaneous change, he provides the key to solving our puzzle:

Now the primary time that has reference to the end of the change is something
really existent (for a change may be completed, and there is such a thing as an
end of change, which we have in fact shown to be indivisible [adiaireton] because
it is a limit [peras]). But that which has reference to the beginning is not existent
at all; for there is no such thing as a beginning of change, nor any primary time
at which it was changing. (236a10-15)*°

By “primary time” Aristotle means the minimally inclusive time. So, for
example, it might be true that Smith visited the Lincoln Memorial in
2002, but “2002” does not name the primary time of his visit unless it

T UV obV KaTd T TENOG THG HETABOATG Tp@TOV Aeydpevoy Umdpxet Te kol £oTiv (Evaéxetat
y&p émiteAecOijvan petafolrv kai ot petaPoliic téhog, 6 O kai déderktar ddaipetov v
St o mépag eival): T 8¢ kata thvV &pxNv SAwg ovk €oTiv: oL yap EoTiv dpxT ueTaPoA,
00d &v @ TpdT Tob Xpdvou uetéfaAdev. Cf. the argument in v1.6 that anything that is mov-
ing has already moved.
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exactly fills that year. More probably, the primary time of Smith’s visit
to the monument was the interval between 11.40 a.m. and 1.15 p.m. on
June 14, 2002.”7 Now Aristotle says immediately prior to the passage in
question that “the primary time in which that which has changed has
changed must be indivisible” (235b32—3)."* If we take the time at which a
changing thing has changed to be the time of the change’s completion,
this is clearly consistent with his remark in the quoted passage that the
final primary time is indivisible (adiaireton) and a limit (peras). Expressed
in the terminology introduced above, Aristotle commits himself in v1.5 to
the existence of a final kinetic cut within any given movement.

But the more important part of the passage for our present purposes
is his denial that there is any initial primary time in a movement, which
we can express otherwise by saying that there is no first kinetic cut within
any given movement. The beginning of a movement is, as we should say,
an open interval. Expressed in temporal terms, Aristotle believes that
there is a last instant of movement — namely, the instant at which the
kinoumenon arrives at its destination. Moreover, he believes that there is
an instant-from-which the movement begins — namely, the last instant of
rest. But he explicitly denies that there is any first instant of movement.
His view here is consistent with his expressed view that space, motion,
and time are all continuous, by virtue of which fact no two indivisibles
within any such continuum are in series.”

These commitments provide a way for us to distinguish motion from
kinetic cuts. Kinetic cuts are (as intuitively described) instantaneous states
of kinoumena. Because Aristotle denies the existence of a first instant of
movement, there is no first kinetic cut within a movement. Therefore,
there can be no last kinetic cut within movement unless there is a prior
(though not immediately prior) kinetic cut. So if there can be no first,
and there can be no last without a prior, no kinoumenon can exist just for
a single instant: the being of a kinoumenon is necessarily extended. But
this is precisely what we should have expected Aristotle to say. In response
to Zeno he denies that there is motion (or rest) in an instant. On the

7 Cf. 236b19—22. More on primary times in Chapter 11.

# v @ 8¢ mpwtw peTaPéPAnkev TO peTaBePAnkdc, dvdykn dropov eivatl. Aristotle’s use of the
notion of primary time in Phys. v1 is derivative in the same way that the notion of an indivisible
time is derivative. Instants are indivisible, but they are neither themselves times nor parts of time
(cf. 220a18-22). Consequently, no single kinetic cut has a primary time. (See section 11.2.) His
use of the notion here is a matter of terminological convenience.

Cf. Phys. v.3. Note that to be consistent Aristotle must also deny the existence of a first moment
of rest.
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interpretation I have endorsed, his defining motion as the existence or
being of a kinoumenon strictly entails that kinoumena cannot exist for a
mere instant.

I conclude, then, that the interpretations of Aristotle’s account of
motion and kinetic cuts offered above are consistent with his rejection
of instantaneous motion. Indeed, not only are the two interpretations
consistent with his expressed view, they explain and justify that view.
This fact provides additional reason to suppose that I've got things
right: motion is essentially the existence or being (“actuality,” Aristotle
would say) of a kinoumenon, whereas the before and after in motion
(kinetic cuts) are states of kinoumena. The way in which the ho pote on of
motion differs from the /o pote on of kinetic cuts is precisely analogous
to the difference between being Coriscus and Coriscus’ being pale.

5.5 SUMMARY OF PART II

We have covered a lot of ground in these three chapters, so let me sum-
marize the major points before moving on.

Chapter 3 was devoted to examining the opening argument in 1v.11,
where Aristotle begins to formulate his positive account of time. Against
Sorabji, Coope, and others, I argued that the best reconstruction of
the “No Time without Motion” argument makes it clear that Aristotle
regards the pair <time, motion> as being included in the extension of the
evident proper feature (EPF) relation. The nature of this relation is such
that one cannot perceive the item in question (the second member of the
ordered pair) as such without thereby perceiving it as having the feature
in question (the first member). I appealed to the 7opics in making this
case and cited other candidate (EPF) pairs: <colored, surface>; <rarity,
fire>; <ensouled, living creature>; <anaplestic, liquid>. A more germane
pair is <distance, space>, since the basis for its inclusion in (EPF)’s exten-
sion is the same as that for <time, motion>: a certain kind of indetermin-
acy of the second item situates it as matter to the enforming agency of
perception, through which the determinacy of the first item of the pair is
realized. But more on this in the next chapter.

Soon after presenting the “No Time without Motion” argument,
Aristotle defines time as “a number of motion with respect to the before
and after.” It is quite natural to think that the definition is objectionably
circular on grounds that several of the terms in the definiens — specific-
ally, “motion,” “before,” and “after” — seem to be ineliminably temporal
in nature.
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I argued that to dismiss the definition as circular for its inclusion of
“motion” is to neglect Aristotle’s account of motion in Book mr of the
Physics, which is developed in temporal-free terms. Motion, he says, is
“the actuality of what is potentially, gua such.” In Chapter 4 I developed
a reading of the definition according to which the unit-phrase “what is
potentially” refers to a compound entity whose constituents are (typic-
ally) a substance and (always) a telic property. An example of such a com-
pound is Socrates insofar as he has the property being potentially located ar
the Stoa. Aristotle takes to calling this type of compound a “kinoumenon.”
The “gqua such” qualification in the definition ensures that the phrase
“what is potentially” refers strictly to the compound and not obliquely to
the substance that happens to possess the property. The actuality of such a
compound is the actuality, or existence, of a kinoumenon. And this is just
what the essential nature of motion is, on his view.

A proper understanding of Aristotelian motion provides the means of
defusing the circularity objection as it applies to “before” and “after” in
his definition of time, and in Chapter s I articulated Aristotle’s response
to the objection. There is clear textual evidence that Aristotle regards “the
before and after in motion” as picking out point-like kinetic entities. I call
these entities “kinetic cuts,” and they are states of kinoumena. Two simple
examples of kinetic cuts are these:

a: <!kin(in Manhattan), in Washington, D.C.>
b: <!kin(in Manhattan), in Philadelphia>

As Aristotle conceives motion, it is essentially directional in nature, since
one of the compounded elements is a telic property. The essentially telic
character of motion is reflected in the first member of an ordered pair that
denotes a kinetic cut. And by virtue of the telic nature of motion, kinetic
cuts are ordered by the very nature of motion itself, not by time. Kinetic
cut (@) above is before kinetic cut (4), because the spatial interval specified
in the latter (namely, the interval [Philadelphia, Manhattan]) is included
in the spatial interval specified in the former (namely, [Washington, D.C.,
Manbhattan]). Thus, Aristotle is free to define time in terms of kinetic cuts
without thereby introducing any circularity in the definition. This inter-
pretation also conforms well with Aristotle’s claim that the before and
after in motion “follows” the before and after in place insofar as kinetic
cuts are partly individuated by means of spatial locations.

The virtues just mentioned notwithstanding, my interpretation of kin-
etic cuts might seem to commit Aristotle to instantaneous motion insofar
as I regard them as the matter for instants in time. This would be a most
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unfortunate consequence, since Aristotle unequivocally rejects instantan-
eous motion in his treatment of Zeno’s paradoxes. But it is not a genuine
consequence of the interpretation. In fact, there is no danger of mistak-
ing kinetic cuts for movements. Aristotle says quite explicitly that there is
no first instant of a movement. This entails the impossibility of any kin-
etic cut existing discontinuously with other kinetic cuts sharing the same
kinoumenon as a “substrate.” So the actuality of a kinoumenon is necessar-
ily extended. Therefore, no kinetic cut can be mistaken for the actuality
of a kinoumenon, which is what motion is, on Aristotle’s view.






PART III

1he form of time: perception






CHAPTER 6

Number and perception

Part 11 of this book was devoted to developing an account of the mater-
ial side of Aristotle’s temporal theory. Previous attempts to reconstruct
this theory have foundered on the relation between motion and time, and
more specifically, on the question of how temporal priority and poster-
jority could possibly be derived from the kinetic continuum. Unable to
solve these problems to their satisfaction, commentators (not surprisingly)
never fully saw their way to addressing the formal side of the theory, or
indeed even to recognizing that Aristotle’s view is essentially hylomorphic
in character. Considered in the light of this exegetical history, explicating
the matter of time is of no small significance.

However, material analysis is only one half of any hylomorphic account,
and it is in some sense the less important of the two. Aristotle reminds us
time and again that it is form that makes something the very thing that it
is, as he does in Physics 11.1: “Indeed, it [morphé — shape, form] is more the
nature of a thing than its matter; for something is more accurately said to
be what it is when it is in actuality rather than potentiality” (193b6-8).' So
while the account of time’s hulé presented in the previous chapters con-
stitutes an important first step toward the development of a fully proper
understanding of Aristotle’s theory of time, the more challenging portion
of the project lies ahead of us.

My treatment of the form of time is multi-staged. The first stage (here
in Chapter 6) takes up Aristotle’s inclusion of time in the genus number.
By carefully examining portions of the central chapters of Book 1v of the
Physics in which Aristotle develops and argues for his view, we shall see
how the requisite sense of “number” (arithmos) leads us to identify per-
ception (aisthésis) as providing the form of time. To summarize the view
very compactly, zime is motion’s susceptibility to division into undetached

" kol pdAAov abity [ pop@r] @voig T TANG €xactov ydp téte Aéyetan Stav évrehexeiq 7,
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parts of arbitrary length by percipient minds, zbe now is a kinetic cut inso-
far as it is individuable by perception, and & #ime is a determinate segment
of motion as defined by the individuation of kinetic cuts.

The second stage (Chapter 7) addresses an important objection to my
interpretation: if Aristotle is committed to the perceptibility of kinetic
cuts, then he is in a fairly straightforward sense committed to the possi-
bility of instantaneous perception, which seems a rather dubious view to
hold. I will show that Aristotle accepts not only the possibility of instant-
aneous perception, but positively affirms the actuality of such. In fact, I'll
up the ante: not only does he affirm the actuality of instantaneous per-
ception, he endorses the necessizy (suitably understood) of instantaneous
perception. My case for this reading of Aristotle takes us into the heart
of his theory of perception, which is articulated in the De Anima and
extended in various works in the Parva Naturalia.

While the second stage is itself demanding, its successful completion
gives rise to another puzzle whose solution constitutes the third stage of
the formal analysis. If perception is thought by Aristotle to be instant-
aneous, as | argue it is, then there are familiar perceptual phenomena
which would seem to be inexplicable. One anachronistic example of the
sort of phenomenon I have in mind is that of watching a movie.* The typ-
ical frame-rate for celluloid films shown at movie theaters is thirty-two
frames per second. If perception were instantaneous, then we wouldn’t
perceive the images projected on the screen as moving; rather, we would
see a series of discrete snapshots. But we obviously do perceive the images
as moving, and so Aristotle’s commitment to the instantaneity of percep-
tion would seem to be demonstrably false.

The solution to this challenge requires understanding the role of phan-
tasia within Aristotle’s theory of perception. Phantasia (usually rendered as
“imagination”) is a vexed element of Aristotle’s psychology. Fortunately, I
have no intention to say all that can be said about phantasia. My principal
aim in the third stage (Chapter 8) is to show that there is ample textual
evidence to suggest that the kind of phenomenon described above is one
with which Aristotle was familiar and whose occurrence he explains by
appealing to phantasia.

My invoking phantasia as sketched above sets the stage for the fourth
stage of my explication of the form of time (Chapter 9). In De Anima
11.6 Aristotle identifies motion as one of the “common perceptibles,” with
rest, number, figure, and magnitude rounding out the group. Since I am

> We shall examine non-anachronistic examples in Chapter 8.



Number and perception 107

arguing that time ought to be understood as a compound of motion and
perception, the question concerning the perception of the common per-
ceptibles naturally arises, and its answer is both surprising and revealing.
In the opening chapter of De Anima 111, Aristotle claims that we per-
ceive al/ of the common perceptibles by movement (425a15 ff.). I endeavor
to determine exactly what Aristotle has in mind in making this claim,
which requires examining the role that phantasia plays within anticipa-
tion and memory.

As we have seen, Aristotle states his official definition of time in Physics
v.a1 at 219br: “For that is what time is: a number of motion with respect
to the before and after” (touto gar estin ho chronos, arithmos kinéseds kata
to proteron kai husteron).’ This formula is a choice example of Aristotle’s
characteristically compact definitions in that it highlights the central
elements of a fully developed theory, but which is not terribly informative
in isolation. Obscurity of the definition aside, it is clear from the nature
of the discussion in Physics 1v.11-14 that Aristotle is offering a real defin-
ition, not a nominal definition. That is, he’s giving us what he takes to be
the essential nature of time itself rather than an account of how the word
“time” (rather, “chronos”) is conventionally used.*

Aristotle places time in the genus of number. Specifically, it is a num-
ber of motion. The final qualification links it with the before and after. I
argued in the preceding chapter that the phrase “with respect to the before
and after” in the definiens refers to kinetic cuts. The argument, in brief,
was this: on pain of circularity, “before” and “after” cannot be used there
in any temporal sense; and given the fact that motion is mentioned in the
definiens, the most obvious alternative candidate is the before and after in
motion. The question we must now face, then, is what Aristotle intends
when he claims that time is a number associated with kinetic cuts.

Independently of any theoretical motivation, Aristotle had good rea-
son to think of time in terms of numbers and movements. Recall from
Chapter 2 that the prevailing convention for dating years in Aristotle’s time
employed the form of “the Nth year relative to event E,” where the event
in question was more or less determined by contextual salience. Thus we
have Thucydides’ use of “in the summer of the third year of this war” and

0070 Ydp €0TIV O XpOVOG, GpOUOG KIVATEWS KaTd TO Tpdtepov Kai Uotepov. Ross notes that
MS J and Simplicius omit “t0,” while all others retain it. I concur with Ross’ retention of the art-
icle and suspect that Simplicius’ omission of it is related to his failure to properly understand the
nature of kinetic cuts (see section 5.1.1).

Compare An. Post. 11.10 with Top. 153a15 ff. and Met. 1031a1 f. for contrasting discussions of nom-
inal definitions and real definitions, respectively.
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Herodotus’” “in the eleventh year of their exile.” There was, as we noted,
the conventional use of the four-year cycle of the Panhellenic games as a
standard period (the “Olympiad”), and the treatment of the first Olympic
games in 776 BCE as an epoch. Thus, “the thirtieth Olympiad” would
designate a period spanning the years 656—653 BCE. Such dating practices
would have provided just the sort of common wisdom Aristotle is fond
of treating as a foundation for his philosophical views and certainly had
some sway in his conception of time as a number of motion.

However, although he is anxious to preserve the judgments of common
wisdom, he invariably builds a sophisticated theoretical apparatus on top
of it. So we cannot expect that this is anything more than the beginning
of the complete story. The question, again, is how to understand the rele-
vant sense of “number” as it relates to kinetic cuts, the before and after in
motion.

The passages that immediately precede the official definition bristle
with occurrences of “before” and “after,” so we would do well to consider
the various ways in which they are being used there. The passage begin-
ning at 219a14 lays out the tripartite division of the varieties of before-and-
after that were discussed in Chapter s: in spatial magnitude, in motion,
and in time. The passage that runs from 219222 up to the official defin-
ition is worth examining in its entirety:

Additionally, we also come to know time whenever we mark off [borisémen]
motion, marking it off by means of [i] the before and after; and we say that time
has passed whenever we have a perception [aisthésin] of [ii] the before and after
in motion. We mark out motion by taking [hupolabein] [iii] them to be different
from one another, and different from another thing between them. For when-
ever we conceive [noésémen] of the limits as different from the middle, and the
soul says that there are two nows, the one [iv] before and the other after, that’s
when and that’s what we say time is; for what’s marked off by the now is thought
to be time — let this be granted. So whenever we perceive the now as one, and
not as [v] before or after in the motion, or as the same but pertaining to some-
thing which is [vi] before and after, no time seems to have passed, because no
motion seems to have taken place, either. But whenever we do perceive [vii] the
before and after, that’s when we speak of time.

5 GAAG pRv Kal tov xpévov ye yvwpilopev Stav Opicwuev thv kivnoly, T@ mpdtepov Kal
Uotepov opilovteg kai ToTe QaUEV yeyovéval Xpdvov, §tav tol TpoTépou Kal LOTEPOL €V Tfj
Kwﬁcsl od'cer]cnv Adﬁwpsv épl’(opsv 3¢ t@ &AMo kal dANo lfmo?\otﬁeiv avtd, Kal pstcxit’) T
avTGV srspov Srav y(xp €Tepa ta axpa T00 pscou vonowpsv Kkai dvo smn 1 Yoy T nov, o
pev nporspov 08 uotspov téte Kol T00Td papev eivat Xpovov 0 Yap opL(opsvov ¢ vV
xpovog eivat doker kai vokelobw. Stav psv ovv wg £v 10 VOV aloeavaeea Kal pn r]t01
0¢ TpbTepov Kal VoTépoV €V T KIVHGEL H (G TO a0TO HEV MPoTépou §¢ Kal VoTépov Tvdg.



Number and perception 109

As I have numbered them, there are seven occurrences of “the before
and after” (or a cognate expression) in this passage. The intended sense
of several occurrences poses little difficulty. Occurrence [ii] is an explicit
reference to kinetic cuts, and this fact strongly suggests that occurrence
[i] functions similarly. The anaphoric occurrence in [iii] can only refer
back to occurrence [ii], so this must also be a reference to kinetic cuts.
Occurrences [iv] and [v] are adjectival, modifying “the now(s)” in each
case, for which reason we should probably take these to be temporal and
to refer to instants. The remaining occurrences are more challenging to
interpret. Occurrence [vi] is adjectival, but the antecedent of the pronoun
being modified is not obvious. The final occurrence is situated within the
context of perceiving the before and after. Unfortunately, both kinetic
cuts and instants appear as perceived items in the passage, so neither can
be ruled out decisively. Since the two previous uses of “before and after”
seem to be references to instants, there’s some reason for thinking that
this last occurrence also functions temporally.

On balance, the passage demonstrates just how comfortable Aristotle
feels shifting between the kinetic and temporal senses of the expression.
I shall provide an explanation for this attitude below, but more to the
immediate point is Aristotle’s abundant use of cognitive language. He
speaks of marking out, perceiving, taking, and conceiving. Recall, too,
that the opening argument of 1v.11 (which I dubbed the “Exactly When”
argument) is couched similarly in terms of noticing, perceiving, and
marking off. So given the abundant use of such cognitive language in the
vicinity, why does Aristotle define time as a kind of number?

6.1 “ARITHMOS” 1S SAID IN MANY WAYS

Prima facie, the expression “a number of motion” denotes some sort of
quantity. In Metaphysics A.13, Aristotle defines guantity (poson) as “that
which is divisible into two or more constituent parts of which each is
by nature a one and a this” (1020a7-8).° Quantity is a genus that divides
into two species: plurality (pléthos), and magnitude (megethos). Aristotle
gives two sets of differentiae: first, pluralities are numerable (arithméton),
while magnitudes are measurable (metréton) (a8—10); second, pluralities

oU dokel xpdvog yeyovévar ovdeig, 8t1 00d¢ kivnoig. dtav 3¢ to mpdtepov kai Uotepov, tdte
Aéyouev xpdvov

¢ Tloodv Aéyetal T& Slaipetdv eig évumdpxovta v £kdtepov fi Ekactov €v T1 kal T6de T1
TEQUKEV Eivat.



110 The form of time: perception

are divisible into non-continuous parts, while magnitudes are divisible
into continuous parts (a10—11)./

Let us consider a toy example that illustrates the intended distinction.
Imagine a circular horse corral whose diameter is three decameters. The
length of its diameter is divisible into thirty meters, each of which is div-
isible into ten decimeters, which are each divisible into ten centimeters,
and so on. The continuity of the spatial interval guarantees that as we
divide, we never reach a stage at which the results of division are not
themselves further divisible into yet further divisible items (which may
or may not have a special name) that belong to the same kind as that
from which they originated — namely, spatial intervals. The diameter of
the corral is a magnitude: it is a continuous whole that we quantify by
measuring, i.e. by giving the number of multiples of some conventionally
defined sub-segment whose fusion exhausts the whole. There is no deep
metaphysical difference between a meter and a centimeter; the former is
nothing more than the fusion of one-hundred multiples of the latter. A
consequence of this is that there is no natural unit of spatial magnitude;
we are free to select any arbitrary quantity that suits our needs and treat
it as a standard.

Now suppose that eight horses inhabit the corral. The group of horses
is divisible into two groups of four, each of which is divisible into two
duos, which are each further divisible into two singleton “groups.” Once
we have reached this level, we can divide no further without produ-
cing items of a different kind — namely, horse parss. A group of horses
is more than just so much flesh, blood, bone, and hair; it is something
that divides evenly into natural units, in the fully Aristotelian sense of
“natural”. That is to say, dividing the group of eight into four or twelve
“units” results in items whose metaphysically derivative status is reflected
in the language we use to characterize them: a pair of horses, rwo-thirds
of a horse, and so on. A group of horses is a plurality: it is a collection
of wholes that we quantify by numbering — i.e. by individuating the
members (in this case, natural-kind members) that constitute the group

7 Cf. Ross (1936), 69: “A thing is continuous [suneches] when the converging extremes of its parts
not merely are dpa [together] but are €V [one].” In general, then, Aristotle’s concept of continu-
ity is that of an undivided but divisible whole which, were it to be divided, would produce two
undivided but divisible tokens of the original type. A slightly different way to put the point is to
say that no two divisions are contiguous: between any two divisions there lies a type-segment
which is itself infinitely divisible. As many have pointed out before, this characterization is not
precise enough to distinguish the set of real numbers from the set of rationals, but for Aristotle’s
purposes, density is sufficient. For a detailed discussion of Aristotle’s conception of continuity see
Sorabji (1983), esp. ch. 21; Corish (1969); and Bostock (1991).
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when “corralled together,” setting them in a one-to-one relation with the
natural numbers.

While this distinction is made evident enough by such toy examples,
it raises an apparent difficulty for the view Aristotle develops in Physics
1v, for he maintains in connection with time that both measurability and
numerability are involved. Consider the following passage:

And so time isn’t motion, but is motion insofar as it has a number [arithmon]. A
sign of this: we determine the greater and smaller by means of number, and with
respect to motion, greater and smaller is determined by means of time. Hence,
time is a certain kind of number. But since “number” is ambiguous (for we speak
of number both as the thing numbered and the numerable, as well as that with
which we number), time is in fact the thing numbered and not that with which
we number. (219b2—8)*

One function of this passage is to discourage us from thinking of time
as an abstract number, as something that might exist independently of
individual movements and moving individuals. Aristotle’s staunch anti-
Platonism with respect to the metaphysical status of numbers (a position
developed in detail in Metaphysics 1.1-3)° does considerable work in keep-
ing time tethered to the perceptible world. More relevant to the present
issue is the fact that, because Aristotle claims that time numbers motion,
time seems to belong to the species plurality, the kind of quantity that is
numerable (arithméton).

There are, however, several points at which Aristotle connects motion
and time by means of a measuring relation, which should incline us to
think that time properly belongs in the species magnitude:

Not only do we measure (metroumen) the movement by the time, but also the
time by the movement. (220b14-16)*°

Time is a measure (metron) of motion and of being moved. (220b32—3)"

But since time is a measure (metron) of motion, it will also be a measure of
rest. (221b7—8)"

So what is Aristotle’s view? Is time a magnitude or a plurality? The answer
seems to be borh, though equivocally:

8 00k dpa Kivnoig O xpdvog GAN 1) &p1Buov Exet 1) kivnolg. onueiov 8¢ T uév yap mAgiov kal
#lattov Kp{vopsv apOud, K{vncw 3¢ mAeiw kai éNdtTw xpo’vw ap1Ouog dpa tig O XpSvog.
énel & apBudg €oti dixddg (Km YO{p 0 aptepovpsvov Kai TO aplepntov ap1Ouodv Aéyopev,
kol Q) &p1OuoduEV), 6 81 xpbvog EoTiv TO &p1duolueVOY Kai 00X ¢ &p1BuoTuEY.

See Annas (1975) for a nice treatment of how this distinction — and the distinction between num-
bering and measuring, such as it is — plays out in Aristotle’s discussion of time in Phys. 1v.

© 00 udvov 8¢ TV kivnow td xpdvw uetpobuey, GAA kal Tf] KvAoeL TOV Xpdvov.

0 xpdvog HETpOV KIVAGEWG Kal ToD Kiveiohat.

2 ¢mel § oTiv O xpdvog pétpov Kivioews, £otat kai Apepiag u€tpov.

©
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The smallest number without qualification is two; but in a particular case, there
is in one sense a smallest number, but in another sense not. For instance, of a
line, the smallest in plurality is two lines, or one line, but there is no smallest in
magnitude. For every line can be everywhere divided. And so time is also like
this. With respect to number, the smallest is one time, or two times, but there is
no smallest time with respect to magnitude. (220a27-32)"

The implicit contrast here is between the notions of & time and time — or
to put the point slightly differently, between units of temporal extension
on the one hand, and temporal extension 7z general on the other.”* Units
of temporal extension are numbered or counted. Considered as a series or
collection of discrete temporal intervals (days, months, seasons), time is
a plurality. In contrast, temporal extension considered generally is a con-
tinuous magnitude that is measured. It (or some finitely long segment of
it) is measured in the same way that the diameters of circular corrals are
measured: by giving the number of multiples of an arbitrary, but com-
monly recognized, sub-segment-type whose fusion exhausts the whole.
This distinction deserves detailed examination, so let us approach the
issue by considering more carefully the significance of time as a kind of
number specifically as it bears on the hylomorphic interpretation.

6.2 PERCEIVING, DIVISION, AND DETERMINACY

One way in which Aristotle characterizes matter explicitly invokes the
notions of number and quantity. His mature hylomorphism is developed
in Metaphysics 7 and H, and in Z.3 he tells us that “what I mean by mat-
ter per se is something that is neither a this, nor of a particular quan-
tity” (1029a20-1)." In this context he is thinking principally of elemental
matter and the higher-level combinatorial products thereof. But given the
iterative nature of the matter—form distinction, the point is quite gen-
eral: for any kind of individuable composite C, the material component
of any specimen C has no determinate status with respect to the predi-
cate C. Or, put more simply, to be C-type matter is to be determinable

"EAGx10T0G 8¢ dp1Opog 6 pev anA®dg Eotiv N dudg: Tig 8¢ apBudg €ott pev wg Eoty, £ott &
66 0VK €0T1V, 0loV ypaupfis EAdxiotog TARGeL pév Eotv ai §o A 1) pia, peyédet § obk Eotiv
€Ndxiotog

4 Cf. White (1989). While I find White’s discussion of Aristotle’s analysis of the identity condi-
tions for a time to be generally on the mark, he draws the distinction too deeply to fit Aristotle’s
view — White says that he’s clarifying a distinction that Aristotle isn’t sufficiently sensitive to
(208) — and ultimately spoils his interpretation of Aristotle’s account of time.

Aéyw & UAn f| ka®’ abthv pAte eti prite nooov.
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by means of the form C: form is what makes a certain heap of matter an
individual of the relevant type.

I want to suggest that Aristotle uses “number” in his definition of time
to implicate just this sort of determinacy. A number of motion, in this
sense, is a determinate, unitary movement. Movements are essentially
continuous magnitudes. Any particular movement is one in the sense that
to be a movement is to be the actuality of a particular kinoumenon, upon
whose unity the unity of the movement is grounded.® Insofar as the exist-
ence of a kinoumenon is fully objective and determinate, each movement
that actually occurs is itself objectively fully determinate.””

But motion, as a ubiquitous natural phenomenon, is not so determin-
ate. Motion has always been taking place, on Aristotle’s view, so there
is no beginning or end to serve as defining limits of a determinate uni-
ty. Furthermore, as a continuous magnitude, any particular movement
is such that it is infinitely divisible; it is a peculiar unity-in-plurality. As
Aristotle remarks in Physics v1.6, “since the nows are infinite [apeira] in
number, everything that is moving must have completed an infinite num-
ber of movements” (237a15-17).” He qualifies this position in v111.8, how-
ever, by maintaining that the infinitely many sub-movements are merely
potential rather than actual:

So in the straight line any one of the points lying between the two extremes
is potentially a middle-point; but it is not actually so unless that which is in
motion divides the line by coming to a stand at that point and beginning its
motion again; thus the middle-point becomes both a beginning and an end, a
beginning of the latter part and an end of the first part. (262a22—6)*

This view comprises part of Aristotle’s solution to Zeno’s paradoxes of
motion. The core idea is that an actual movement is a well-defined bit of
motion. Any of the points along a moving object’s trajectory could serve
as a defining limit of a sub-movement, but in order for it to actually serve
as such, the moving object must pause at the point of division. But in
fact, coming to rest doesn’t divide the larger movement — it completes the
smaller movement and sets up the necessary conditions for the initiation

R

Recall Phys. 1v.11, 220a6-8.

Each movement is individually determinate, but the relations obtaining between movements
(e.g. simultaneity) are not objectively determinate in the mind-independent sense of “objective.”
I take up this issue in Chapter 11.

We shall examine the textual basis for this claim in detail in Chapter 11.
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of a distinct movement. How, then, is the notion of division to be under-
stood in this context?

The answer is given very shortly after the passage quoted above, where
Aristotle explains why coming to a stand makes the smaller movement
actual:

When B, the middle-point, serves both as an end and as a beginning for the
pheromenon A, A must come to a stand at B, because doing so makes it two just
as one might do in thought. (262bs-6)*

Aristotle elucidates this idea of making a point two in thought less than
one page later:

In dividing the continuous distance into two halves, one point is treated as two,
since we make it a beginning and an end. And this same result is produced by the
act of counting halves as well as by the act of dividing into halves. (263a23-6)*

To divide a continuous movement, then, an agent treats a single point as
two: it is at once the end of the first sub-movement and the beginning of
the second sub-movement. Now, since the sort of division we're investi-
gating is division of a movement, we ought to try to understand this idea
in kinetic terms — specifically, within the metaphysical structure of kin-
etic cuts. As a first attempt, consider the following pair of descriptions:

<\kin(C), B>
<kin(C), B*>

These differ from one another by treating the point of division, B, as two.
Although this strategy hews closely to Aristotle’s words, it pretty obvi-
ously fails. Because the two descriptions share a common kinoumenon as
their first element, it follows definitionally that there is a single movement
that includes points B and B*. Treating the point as two is no more effect-
ive in creating a division within the movement than is recording the fact
that one and the same kinoumenon occupies many diverse points within a
movement. So this strategy is inadequate.

The following might seem more promising:
<!kin(C), B>
<lkin(C)*, B>

2]
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Here we have conceptually distinct kinoumena, which is certainly suffi-
cient to distinguish the two sub-movements from one another. But this
approach suffers the opposite defect from the one examined above: whereas
it hewed closely to Aristotle’s words but was inadequate, this one is
adequate but strays too far from Aristotle’s words. Which “point” here is
being treated as two? Evidently, none, since the kinoumenon is fulfilling
dual roles.”

I believe that Aristotle did not express his intention as clearly as
he ought to have in the passage in question. But his intention is clear
enough: just as points divide lines and instants divide temporal intervals,
movements are divided by kinetic entities — that is, by kinetic cuts:

<!kin(C), B>
<kin(C), B>*

In dividing a movement by treating one point as two, the agent treats
the moving-thing-at-B as two. Recall the passage at 220a18—20 that was
examined in Chapter 5: “Further, it is also clear that the now is no part
of time, nor is the division [diairesis] a part of the movement, just as the
point is not part of the line.”* The “division” in question is a kinetic cut,
the kinetic analogue of a point. Conceptual division of a movement is
effected by treating one of these “kinetic points” as two.

So a movement contains infinitely many (potential) sub-movements
insofar as any kinetic cut may be treated as the end of the prior movement
and the point-as-from-which the posterior movement begins.” This account
bears a strong affinity with one of Aristotle’s remarks in Physics 1v.

[TThe now is the before and after [in motion] gua numerable. (219b2s, repeated
at b28)*¢

I believe that the sense of “numerable” is now clear: its meaning is
roughly that of “individuable,” and the individuation in question is
effected by perception or thought. This reading of “numerable” is strongly

3 [ set aside the strategy according to which the zelos is treated differently: <!kin(C), B>, <!kin(C*),
B>. Although this approach treats a point as being two, it treats the wrong point (the zelos rather
than the point of division) as two.

Kal €T1 Qavepdv §t1 00dEV poprov td vV tol Xxpdvov, 00d’ i draipeoic tig Kivoewg, Komep
008’ 1 oty TAG Yparuuf.

Recall that there is no first kinetic cut in a movement (see section 5.4).

N & &pduntov T mpdrepov kai Gotepov, TO VOV oTiv. Aristotle slips at 223a28—9 when he
says, “The before and after are within motion, and time is these gua numerable” (0 8¢ mpétepov
kal Uotepov €v Kivhoel otiv: Xpbvog 8¢ taolT’ €otiv 1] dpuntd €otwv). Given his earl-
ier remarks in Phys. 1v.11, he ought rather to have said “time is what is bounded by these gua
numerable.”
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supported by the passage immediately preceding Aristotle’s definition
of time (examined in the opening section of this chapter) that employs
the notions of marking off motion, perceiving the before and after in
motion, and conceiving of limits as different from what lies between them
(219222—9). It would be perverse to take the notion of numerability to be
about counting in any explicit way, for Aristotle surely isn’t telling us that
we perceive time only when we engage in acts of subvocalized counting.””

But now we must address a troubling ambiguity in Aristotle’s view.
He defines time as @ number of motion, and yet his characterization of
the now is always couched in the weaker terms of numerabiliry. Why the
difference?

We have already seen this difference manifest in the distinctions
between counting and measuring, on the one hand, and between deter-
minacy and determinability, on the other. Every movement is in time
and has a time, even if no one happens to perceive it, mark it off, or
otherwise conceive of it.** Similarly, every kinetic cut is a now, even if it
goes unnoticed by any percipient agent. So when Aristotle says that time
is a number of motion, he is saying (minimally) that time is motion’s
determinability, its susceptibility to being divided into determinate quan-
tities, undetached parts of arbitrary length. This is a property that motion
would not have but for the capacities and activities of percipient souls.”

On the other hand, & zime is a determinate quantity of motion, an
actual division of some movement that is effected by explicitly marking
out kinetic cuts as defining limits. Recall the passage at 220a27-33 quoted
in the preceding section:

7 Cf. Ross (1936, 65), but contra Coope (2005, 91). Also cf. Mer. 1.1: “Knowledge also, and percep-
tion, we call the measure of things, for the same reason, because we know something by them”
(kal trv émotAunv 8¢ pétpov TV mpayudtwy Aéyopev kai thv aioBnov Sk to avtd, St
yvwpilopév Tt avtaic) (1053a31-2).

See, e.g., 222b30-1: “Now that we’ve drawn these distinctions, it’s clear that every change and

every kinoumenon is in time” (ToUtwv & NIV 00Tw Srwpiouévwy Qavepdv 8Tt ndoa petaforn

Kai dmav 10 Kivovpuevov €v xpdvw). The notions of being in time and having a time will be dis-

cussed in Chapter 11 within the context of an analysis of simultaneity.

» Whence Aristotle’s remark in Phys. 1v.14 that time would not exist if there were no counting
souls. Cf. Mez. A.1s: “Relative terms which imply number or capacity, therefore, are all rela-
tive because their very essence includes in its nature a reference to something else, not because
something else is related to it, but that which is measurable or knowable or thinkable is called
relative because something else is related to it. For the thinkable implies that there is a thought
of it” (& uév obv kat’ &p1Oudv kai SOvauy Aeydueva mpdg Tt Tdvta éoti mpdg T1 T Smep
£otiv dAAov AéyecBar avtd 8 €otv, GAAG R td dAAo mpog Ekeivor TO OE peTpnToOV Kal
0 €moTNTOV Kal T dravontov td dAAo Tpdg adtd Aéyecbat mpdg T1 Aéyovtat. TO TE yap
Siavontdv onuaiver 811 Eotiv adtod Sidvola) (1021a26-31). See Hintikka ez 4/. (1977).
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The smallest number without qualification is two; but in a particular case, there
is in one sense a smallest number, but in another sense not. For instance, of a
line, the smallest in plurality is two lines, or one line, but there is no smallest in
magnitude. For every line can be everywhere divided. And so time is also like
this. With respect to number, the smallest is one time, or two times, but there is
no smallest time with respect to magnitude.®

Putting the pieces together, we now see that zime (determinable temporal
extension) is or can be measured, whereas #imes (determinately long unde-
tached parts of temporal extension) are counted. In both cases, motion
serves as the matter of time by virtue of its intrinsic indeterminacy with
respect to length, and perception serves as the form of time by (i) (always)
contributing one of the metaphysically necessary conditions for motion’s
determinability, and (ii) (sometimes) actively imposing determinacy upon
individual movements.

The hylomorphic conception of time as motion enformed by percep-
tion explains Aristotle’s abundant use of cognitive language in the discus-
sion that leads up to the official definition at 219b1. The passage at 219a22
cited above is especially illustrative of this. Moreover, this interpretation
also explains the ease with which Aristotle alternates between the kinetic
and temporal senses of “before” and “after” in this passage. Unless one
is discussing kinetic cuts in very abstract terms (as I did, for example, in
the preceding chapter), one cannot help but conceive of them as instants
in time. In fact, this is Aristotle’s explanation for what we noted in the
opening section of this chapter to be a feature of our psychological
makeup. When someone imagines a particular movement, he cannot fail
to imagine what Aristotle calls “the before and after in motion,” or kin-
etic cuts. But according to Aristotle’s account, as they are perceived (or
conceived or imagined) by a sentient being, kinetic cuts just are instants.
This is why we find it difficult, though not impossible, to conceive of
motion atemporally.

In addition to the preceding, this interpretation helps us to make sense
of other elements of Aristotle’s account that would otherwise be quite puz-
zling. One of these is the inference at the opening of Physics 1v.11 that we
examined in Chapter 3. Aristotle argues that, since we notice time when
and only when we notice motion, time must be some aspect of motion.
We saw that this inference goes through only if he supposes prior to giv-
ing any argument that time is an evident proper feature of motion. We

3 As an aside, Aristotle says “or two times” as a concession to the view, held by some ancients, that
one is not a number, properly speaking, since (they believed) “number” denotes plurality.
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may now examine how this aspect of his view relates to the distinction
between determinability and determinacy.
Recall the nature of the evident proper feature relation:

(EPF) For any pair of type-perceptibles <@, ¥>, @ is an evident proper feature of
Y iff every token ¥, (and nothing else, except by virtue of its relation to some
such token) has some token @, as one of its features, and for any percipient z, z
cannot perceive any ¥; as a ¥ without also perceiving its @, as a @.

Construed as the determinability of motion, time clearly is an evident
proper feature of motion. To perceive a movement as such is to perceive
it as containing indefinitely many kinetic cuts. A kinetic cut, insofar as it
is perceptible, just is a now. But “whenever ... the soul says that there are
two nows ... that's when and that’s what we say time is” (219226-9)." So
perceiving a movement as such (a suitable instance of “¥; as a ¥”) invari-
ably requires perceiving it as having (being in or associated with) some
particular time (its @,).

Here an analogy with spatial perception might prove to be helpful. A
person can “measure” a natural scene in which he finds himself simply by
scanning the landscape between himself and the horizon (so called for rea-
sons directly relevant to the present discussion). He hasn’t done what a sur-
veyor would do with her transit and tape measure, but he has “counted”
the vista in the sense that he has taken account of it. Taking one’s standing
position and the horizon to define a spatial interval is a way of measuring
it in the sense of countenancing the interval’s determinability with respect
to length. Indeed, the landscape need not even be real: if one perceives a
painted landscape s a landscape, one must assign (in a way to be discussed
more fully in Chapter 9) some value of distance to the painted horizon.
Analogously, simply noticing two distinct kinetic cuts within a particular
movement is sufficient to measure the movement in this thin sense. This
explains why Aristotle believes that time is an evident perceptible feature
of motion: the very act of perceiving a movement s a movement requires
that one perceive the movement as having some indeterminate (but deter-
minable) value of extension. And on Aristotle’s view, this value of exten-
sion for a movement, insofar as it is perceptible, is time. To be aware of
time, in this sense, is simply to take account of some definite period of
motion, which Aristotle himself notes at the opening of 1v.11 is something
that a person can’t help but do, provided that she isn’t unconscious.”?

» rav ... 8o efmy 1 Yoxh T& NV ... TéTE Kal TOOTS Qapev givat xpdvov:
2 More on this in Chapter 7.
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In addition to the thin sense of measuring associated with
determinability, there is also a thicker sense associated with determin-
acy. This thicker sense of measuring motion consists of three central
elements: (i) precisely defining movements (or sub-movements), (ii) the
comparison of two (sub-) movements with one another, and (iii) the treat-
ment of one of the (sub-) movements as a standard.” In point of fact, a
particular movement is treated as a standard only to the extent that it is
regarded as a token of some suitable type of motion.”* Once a motion type
is established as a standard, one measures other movements by counting
the number of standard movements corresponding to the other.”” Let us
examine how this notion fits into the (EPF) relation.

In his description of court proceedings in the Constitution of Athens,
Aristotle remarks that:

Ten choes [of water] are allowed for a case in which an amount of more than five
thousand drachmas is involved, and three for the second speech on each side.
(67.2)

The chous is itself a standard of liquid measurement, so its adoption as
a standard for measuring time is principally a matter of convenience.
Setting aside such practical considerations, we may say that the relevant
type ¥ in question is the voiding of one chous by a standard-design klep-
shydra. Any particular voiding of one chous is the relevant token of ¥, a
concrete movement ;. Call the motion type ¥ “C-V", and call any token
of the type a “chous voiding.” Now since C-Vis a standard motion type,
every chous voiding has its kinetic length essentially (since that’s just what
it is to be a token of a standard type).”® So to perceive a chous voiding as an
instance of C-V (¥, as a ¥) is to perceive a particular lapse of a standard

David Bolotin (1997) offers a similar treatment of the topics of perception and measurement.
However, Bolotin stumbles on the question of the appropriate size of kinetic positions and the
now. He characterizes kinetic positions as “coincidences between stages of ... different motions”
(52), and he takes the now of 1v.10—-14 to be an interval (60-1), in spite of the claim — which
Bolotin acknowledges — in Phys. v1.3 that the now propetly so called is indivisible. The implica-
tion of the latter point for Bolotin’s interpretation is that Aristotle uses “now” in some derivative
sense even while framing his theory of time, which is implausible.

The current definition of “the second” illustrates this nicely. In 1967 the Thirteenth General
Conference on Weights and Measures defined the second of atomic time in the International
System of Units (SI) as “the duration of 9,192,631,770 periods of the radiation corresponding to
the transition between the two hyperfine levels of the grade state of the cesium-133 atom.”

The correspondence relation in question here is obviously simultaneity. I shall provide a detailed
analysis of simultaneity in Chapter 11.

It would be desirable if Aristotle had available the theoretical resources to secure the existence
of ¥ as a genuine type, and thereby to guarantee the equivalence of distinct ¥,. I shall show in
Chapter 11 that he does.
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period of time @;. Certainly, one may perceive a chous voiding merely as
the emptying of a container of water (as a child or someone untutored in
court proceedings might), but anyone who perceives the event as a token
of the relevant type will thereby perceive it as a timekeeping event.

The clarity and plausibility of this sort of example lends significant sup-
port to my reconstruction of the “No Motion without Time” argument
in Chapter 3, which makes use of the (EPF) relation. What remains to be
seen (in Part 1v) is how acts of perception manage to precisely mark out
movements like chous voidings.

Before moving on to consider an extended challenge to this inter-
pretation, I want to elaborate on the analogy between space and time I
employed in our examination of the thin (determinability) sense of meas-
uring motion.

In fact, I don’t intend the comparison to be a mere analogy; as I under-
stand Aristotle, distance is to space precisely as time is to motion. Both
space and motion are continuous magnitudes. Because there are percipi-
ent agents equipped with faculties suited to perceiving space and motion,
each of them is susceptible to being “carved up” in various ways by those
agents. The use of “carving” here is metaphorical, of course, since neither
space nor motion can be rendered asunder by human activities. The divi-
sions are conceptual, and the parts thereby defined are undetached from
the whole. A remark Aristotle makes at 220b32—222a4 confirms these
comparisons:

[A] time is a measure of moving and of being moved, and it measures out the
movement by means of defining some movement which can measure the whole
(just as the cubit measures the length by defining some magnitude which can
measure the whole).””

Despite the exact analogy in the relevant respects, the comparison requires
us to acknowledge a difference between measuring spatial magnitudes
and measuring movements: the former can be measured along three
dimensions, whereas the latter can be measured only along one dimen-
sion. We can sensibly ask how long a movement is (or how long it takes),
but not how wide or how high it is. Aristotle has a very good explanation
as to why time exists only along a single dimension, one that turns on
the structure of motion and change. Since every predicate has just one
maximally different contrary, there is but one dimension along which any

7 ¢mel § dotiv O Xpdvog HETPOV KIVIOEWS Kai ToD KiveioBal, HeTpel & o0Tog THY Kivnow ¢
Opioar Tva kivnow 1j katapetprioet thv SAnv (Gomep kai to ufkog 6 TixLg Td dpioat Tt
uéyebog 0 dvapetprioet & GAov). Notice that I have supplied the indefinite article.
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particular change can take place. Something green cannot become some-
thing sweet except coincidentally, in the way that a green apple that hap-
pens to be tart becomes a sweet apple that happens to be red.”* So change
takes place only along one axis: to be a kinoumenon is to be an F-type
kinoumenon, for some particular predicate F.” This is why it makes no
sense to ask how wide or how high a movement is, even though it does
make sense to ask how long it is.

Let us turn now to a potent challenge to the line of interpretation that
I have been developing.

# Cf. Phys. 15, 188bg fF.

» While we nowadays analyze curvilinear motion as a compound of two (or three, in some cases)
simple rectilinear movements, each of which takes place along a single spatial axis, Aristotle
treats rectilinear and rotational motion as fundamentally different types. This is significant for
his view of time, as we’ll see in Chapter 11.



CHAPTER 7

On a moment’s notice

It should be clear that in order for the hylomorphic interpretation of
Aristotle’s temporal theory to be viable, it is imperative that Aristotle have
the theoretical resources to account for the perception of kinetic cuts.
For without such, he will not be able to maintain (as he explicitly does in
Physics 1v.11) that we actually do perceive the now as before and after in
motion.

To address this challenge, we must venture beyond the pages of the
Physics. The text bearing most directly on this issue is chapter 7 of the De
Sensu, in which Aristotle declares with confidence: “[N]or can there be
any imperceptible time, none that escapes our notice; rather, it is possible
to perceive each [pantos]” (448a25—7)." The antecedent of “each” is a mat-
ter of some controversy. The most proximate candidate referent in the pas-
sage is “time” (chronos), but several translations read “instant” (nun) into
the text.” Neither can be ruled out on grammatical grounds. If we accept
the former reading and bear in mind Aristotle’s stated position in Physics
1v.11 that “the now is no part of time” (220a18-19),’ then the remark seems
in no way to commit Aristotle to the perceptibility of instants.

Given the naturalness of specifying “time” as the antecedent of “each,”
why do many translators prefer “instant”? One possible reason might be
the desire to find somewhere in the text an independent argument for the
perceptibility of instants, for that kind of argument would further fortify
the theory of time developed in the Physics. However, I rather doubt that
this is the motivating reason for those translators who prefer “instant”

008 évdéxetar xpbvov eivar dvaioOntov o08éva o08E AavOdverv, dANX mavtdg Evaéxetal
aicBdveabar.

So Beare in Barnes (1984); Hett (1936); and Ross (1973). Thanks to Richard Bett for making the
salience of this issue clearer to me in his comments on a paper I delivered at the 2007 Pacific
Division meetings of the American Philosophical Association, on which this section is largely
based.

Kal €Tt @avepdv 8t 00dEV udpiov to vV To0 Xpbvou.

~
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to “time,” because this portion of the De Sensu has, to the best of my
knowledge, never been invoked in support of Aristotle’s temporal theory.*
This is a surprising fact, given the apparent connection between the two
lines of inquiry. But as I have indicated at several points in this book,
the role of perception in Aristotle’s account of time simply has not been
adequately appreciated or understood.

The preference among translators for “instant” is rather to be explained,
I believe, both by the character of the argument that immediately follows
the remark and by the fact that chapter 7 of the De Sensu contains no
fewer than three references to “indivisible time”> The fact that Aristotle
employs this expression rather than his technical term for instants (nun)
is actually a reassurance to those who read the antecedent of “each” as
“instant.” For since Aristotle affirms the infinite divisibility of time in
Physics v.11, “indivisible time” cannot refer to a temporal atom — that is, a
smallest interval of time — for he denies that there is any such thing. So he
must use the expression as a stylistic variant of “now,” by which he refers
to an instant.’ Further, since he denies that the now is itself any part of
time, his use of “indivisible time” here in the De Sensu must employ a
rather looser sense of “time” than is used in the formulation of his tem-
poral theory, a looser sense that must include instants or nows. But if
indivisible times — instants — are in this context counted among the class
of times, then reading the antecedent of “each” as “time” will ipso facto
include instants. Therefore, it is really quite safe to understand the remark
that “it is possible to perceive each” as committing Aristotle to the per-
ceptibility of instants.

But now we face another problem, because the remark so understood
is ambiguous between two rather different claims. The ambiguity is most
perspicuous in a formal quantified modal language:

(Tr) Vx(Ix — OPax)
(T2) OVx(Ix — Pax)

IS

Ross (1973, 225) draws a connection between Sens. 7 and Phys. 1v.11, but he sees the justificatory
relation running in the other direction — from the Phys. to the Sens.

5 GTOHW XAV occurs at 447a14 and again at 448b20, Gtopov xpdvov at 447b17.

Cf. Aristotle’s use of the phrase év dxwpiotw xpévw (“in an undivided time”) in Azn. 111.2 imme-
diately following two sentences in which no fewer than four uses of v0v appear. More on this
passage below.

In addition to the “atomic” and “instant” reading, there is a third possible reading of “indivis-
ible time” that is consonant with my discussion of accidental compounds in Chapter 4. When
used strictly, “the second-long interval” denotes a period that possesses its length essentially, and
therefore cannot survive division. It is thus by convention atomic, and so an indivisible time.
There is, however, no reason to suppose that this is what Aristotle has in mind in this portion of
the Sens.

EN
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124 The form of time: perception

Of the two claims, (T1) is the weaker, for it maintains only that each
instant is a possible object of perception for an arbitrary percipient agent
a, whereas (T2) alleges that it is possible that every instant should be so
perceived. It is more plausible to claim, by way of analogy, that each pie
in a certain bakery is such that I might eat iz for dessert than it would be
to claim that it’s possibly the case that I should eat 2// of them. The truth
of the former requires only that I be not terribly fussy (which is in fact
true), while the latter demands that I be capable of superhuman feats of
consumption (which, alas, I am not).

Since (T1) is the more plausible claim, the principle of charity would
recommend adopting it as the proper way of interpreting Aristotle’s
remark, unless there is independent reason to prefer the stronger alter-
native. As it happens, though, Aristotle is committed to a claim that is
markedly stronger even than (T2):

(T3) [OVx(Ix — Pax)

That is, as a matter of necessity (in some suitable sense of “necessary”),
any arbitrary percipient agent actually perceives every instant of time.

The purpose of this chapter is to examine Aristotle’s commitment to
(T3) and thereby to elucidate the meaning of the claim. In the course
of doing so, we shall discover a striking incongruity between (T3) and
a closely related view that Aristotle endorses even as he advocates for
(T3), namely the claim that arbitrarily small sense-quality instances (e.g.
patches of color) are merely potentially, not actually, perceived.

7.1 THE CONTAGION ARGUMENT

The De Sensu passage quoted above is situated within an inquiry concern-
ing the possibility of simultaneous sensory discrimination of multiple,
discrete sense-qualities. As he so often does, Aristotle takes up a particu-
lar view on the topic as a motivating specimen:

Some of the writers who treat of concords assert that the sounds combined in
these do not reach us simultaneously, but only appear to do so, their real suc-
cessiveness being unnoticed whenever the time it involves is imperceptible.
(448221-3)°

Although it is unknown to whom the view in question should be attrib-

uted, the idea seems clear enough: in hearing a C major chord, for

$ 90 8¢ Aéyovoi Tveg TdV mepl TAG ovupwviag, 8t ovx Gua pev d@ikvobvtar ol Pogot,
aivovtal 8¢, kal AavOavet, Stav 6 xpdvog 1 dvaicdntog.
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instance, what one hears is the C note for as brief a period as is percep-
tible, then E, then G, then C again, then E, and so on, for as long as the
chord is sustained. By hypothesis, one doesn’t hear any pair of notes sim-
ultaneously, so what’s needed is an explanation for the fact that one seems
to hear them simultaneously. The explanation, on the juxtapositional the-
ory, is that the discrete episodes of perception are so small and packed
together so tightly that their distinctness goes unnoticed.

Now if this is the substance of the view, it is subject to any number of
objections quite unrelated to Aristotle’s concern here.” But Aristotle rejects
the juxtapositional theory of concords because he regards the very idea
of imperceptible times as incoherent. His argument to this conclusion is
developed in two stages. The first stage occurs at De Sensu 448a26—30:

For if, [i] when someone perceives himself or another individual during a con-
tinuous period of time it cannot at that time escape his notice that he exists, but
[ii] there is within the continuous time some quantum so small as to be wholly
imperceptible, then it’s clear that [iii] he would at that time be unaware whether
he was himself and whether he saw or perceived.”

The larger argument of which this is a part is undoubtedly intended to be
a reductio of the second premise. But what is the point of this narrower
argument? Let us consider the first premise: “when someone perceives
himself or another individual during a continuous period of time it can-
not at that time escape his notice that he exists.” It would be a mistake
to think that the inclusion of the phrase “or another individual” saves the
premise from triviality, because it would be far from trivial even with-
out the phrase. The claim that perceiving oneself necessitates awareness of
one’s own existence is certainly not self-evidently true: simply perceiving
some object o is quite a different matter from perceiving that o exists. The

9 Here’s but one such objection. Suppose that within the conditions of the scenario just described,
the value of temporal duration below which perception is impossible is some definite quantity,
g. Now assume that in hearing the C major chord, one has a series of contentful “pezizes” percep-
tions— C, E, G, C, E, G, etc. — in which each element of the series has a temporal duration of 4.
‘The experience so conceived would be phenomenologically indistinguishable from one produced
by the successive g-long soundings of the individual notes. That is, a 3g-long sounding of the
chord would be subjectively indistinguishable from three individual g-long soundings of C, E,
and G. But that being so, it would be impossible to hear a Cir chord in any temporal period of
less than 64 length, since it is composed of six notes: C, E, G, B flat, D, and F. Worse yet, on this
view hearing a Cir chord would, quite implausibly, be phenomenologically indistinguishable
from hearing a 3g-long C major chord (C, E, G) followed immediately by a B flat major chord (B
flat, D, F) of the same duration.

© gf yap 6te avtdg avtod Tig aioBdverar fj dAAov €v cuvexel xpévw, un Eviéxetar téte
AavOdverv i otiv, €ott 8¢ T1g €V TH cuvexel Kal TocolTog §o0¢ SAwG dvaiodntdg éott,
dfidov 811 téte AavOdvor &v i £otiv adtog adTdV, Kal el Opd kal alcOdvetal.
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former requires (it would seem) only that the object stand in the appropri-
ate causal relation to the percipient agent; the latter requires an intensional
relation between the object and percipient agent, that the agent stands
in the requisite relation with a certain proposition of which the object is
a constituent.” So even if Aristotle had omitted the phrase “or another
individual,” the premise would nonetheless have made a substantive claim
about the nature of perception.

His inclusion of the phrase is not without significance, however, for
his claim is not that some agent A’s perceiving object o entails A’s per-
ceiving that o exists. His claim, rather, is that A’s perceiving o entails
A’s perceiving that A exists.”” Thus, if the argument employed in this
chapter of the De Sensu is indicative of Aristotle’s general theory of per-
ception, then as he has it every ordinary act of (human) perception is
accompanied by an additional reflexive, apperceptual activity, the “per-
ception of perception” as he calls it. And, indeed, there is ample textual
evidence (and sufficiently broad agreement about the evidence) to bear
this interpretation.”

As interesting as this element of Aristotle’s theory of perception might
be, it contains nothing to indicate how the first premise so construed
engages the second premise. What does the perceptibility of times have
to do with the perception of ordinary objects, or even with the perception
of perception?

Recall Aristotle’s claim in Physics 1v.i1 that perception of motion is
both necessary and sufficient for the perception of time:

Now we perceive motion and time together; even if it is dark and we are not
subject to bodily sensations, but some sort of motion occurs in the soul, it imme-
diately seems that some time has also passed together with it; and not only that
but also, when some time is thought to have passed, some movement also along
with it seems to have taken place. (219a3—8)"

Cf. Chapter 3, note s2.

Although the present passage makes the latter claim, Aristotle is also committed to the former —
see, e.g., An. 1m1.3. Also cf. NE 1170a25 ff.

See, e.g., NE 1170a29-b1, Mem. 452b26-8, Somn. 455a13—b12, An. 425b12 ff., and Phys. 244b1o—
24522 (quoted in part below). Caston’s (2002) treatment of the issue is excellent, as is Kosman’s
(1975). For different ways of understanding Aristotle’s views on apperception but which are none-
theless in general agreement on this larger issue, see Ross (1973), 30-3; Modrak (1987), 66-7;
Kahn (1992), 364—s; Everson (1997), 141-8. Annas’ (1992) treatment of memory makes a similar
move, according to which what she calls “personal memory” has reflexive content. More on this
issue in section 8.2 below.

4 Hua yap KIVAoEWS aloBavoueda kal xpdvou: kai yap 2&v 1 0kdTog kal undév 81 Tod ohpaTog
ndoXwHEV, Kivnoig 8¢ T1g év Tfj Yuxii €vij, e0BVC Gua dokel Tig yeyovévar kai xpdvog. GAAX
HAV kai 8tav ye xpbvog Sokii yeyovéval Tig, dua kal kivnoig tig Sokel yeyovévat.
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So on Aristotle’s view, if some agent A perceives any movement whatso-
ever, A cannot fail to perceive some time as accompanying the movement.
Now this claim is immediately relevant to the point made above about
perception of perception because the latter consists, at least in part, in
being aware of certain movements set up in one’s body:

[A]ctual perception is a movement through the body in the course of which the
sense is affected in a certain way ... [T]he inanimate is unconscious of being
affected, whereas the animate is conscious of it, though there is nothing to pre-
vent the animate also being unconscious of it when the alteration does not con-
cern the senses. (Phys. 244b11—245a2)"

The final qualifying clause transparently implies that whenever the alter-
ation does concern the senses, the percipient agent will in fact be aware of
the psychic movements underpinning his perceptual act.

This line of interpretation suggests that the point of this first stage of
the argument against imperceptible times is to provide grounds for the
following claim: if there are imperceptible times, then perception is dis-
continuous. The argument runs as follows:

1. If there are imperceptible times, then during any such time # a per-
cipient agent A will be unaware of any movement. [Concomitance of
perceiving time and movement.]

2. If A is, at #, unaware of any movement, then A is, at #, unaware of any
of A’s perceptions. [Perception as psychic kinéseis.]

3. If A is, at £, unaware of any of A’s perceptions, then A is not perceiving
at #. [Ubiquity of apperception.]

4. If A is not perceiving at #, then (given that 7 could be included within
a larger temporal interval in which A does perceive) perception is not
continuous. [Analytic.]

5. 'Therefore, if there are imperceptible times, perception is not continu-
ous. [From 1—4.]

Whatever other objection one might level against this argument, it is
clearly insufficient to dispatch the claim that there might be imperceptible
times, for there is no obvious reason to malign the idea that perception
is discontinuous. (Indeed, our best current scientific evidence supports a

5 1) yap afobnoig 1 kat’ évépyetav kivnoig éott Sid To0 oWHATOC, TTaoX0voNG Tt Tfig aicOAoews

. Kal t0 pev AavBdver, 1o & o0 AavOdver ndoxov. obdEv 8¢ kwAvel kai TO Epduyov

AavBdverv, Stav un katd tag aicbroelg yiyvnral n GAAoiwoig. I shall have quite a bit more to
say about the relation between motion and perception below.
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“granular” theory of sense-perception.)® To provide such a reason is pre-
cisely the point of the second stage of the argument in De Sensu 7, which

follows immediately on the heels of the first stage:

If one perceived despite this, there would be neither time in which nor thing of
which one could be conscious except thus: by being percipient during part of the
time or perceiving part of the thing ... Subtract [from a line AB] a part CB in
which there is no sensation; then perception in one part of this whole or of one
part of it gives consciousness of the whole, which is like seeing the whole earth
because one sees this particular part of it, or walking a whole year because one
walks during this part of it ... The same reasoning will hold with the part AC,
for perception is always in a part and of a part, and it is impossible to perceive
anything in its entirety. (448b1—14)”

Call this the “Contagion” argument. The interval AB can be any arbitrary
period of time; so if one believes that there is within AB a sub-interval in
which the percipient agent has no perception, then the same reasoning
may be applied to the other sub-interval. And because the length of the
divided interval is perfectly arbitrary, as Aristotle clearly thinks, the pro-
cedure may be carried out indefinitely. So the implication is that, unless
we deny perceptionless periods altogether, they will infect the remaining
time in such a way as to leave only arbitrarily small episodes of percep-
tion punctuating longish periods of unconsciousness. Aristotle regards
the absurdity of this result to be sufficiently obvious to warrant rejecting
the hypothesis on which it is based and therefore takes himself to have

¢ The view current among contemporary psychologists concerning auditory perception endorses

minimal temporal units of perception. The smallest operative musical subdivision has been
referred to as a “temporal atom,” which has subsequently been dubbed the “tatum” by Bilmes
(1993) as a homage to the flurry-fingering pianist, Art Tatum. Note that endorsing this view does
not commit one to the juxtapositional theory of concords.

kol el aioBdvetan £t1, o0k &v ain olte xpbvog obte mpdypa o08EV § aicBdvetarl i év @, el
un obtwe, 8t1 v TovTov TIvi fi 8Tt TovTOL T1 6pd ... dPNPHTOwW 1 TO I'B, &v 1} 00K AGO&VETO.
oUKoOV év tavTng Tvi §| TadTng T1, omep TtV yiv 0pd SAnv, 811 todi adtfg, Kal €V T
gvat® Padilet, 8ti v t@de T pépet avTod ... 0 § avTdG Adyog kai £mi THg AT del ydp €v
Twvi Kai Tivég, Bhov & ovk €otiv aicOavesBat. (Cf. the Eleatic argument in GC1.8, 32523.) This
version of the text is endorsed by G. R. T. Ross (1973), but it is rejected by Alexander and W. D.
Ross (1936). They regard the opening phrase kal ei aio®dvetat £t1 as a case of dittography (the
final words of the preceding sentence being kai €i 0p& kai alo@dvetat) and begin the sentence
with €t1. In our APA conference exchange, Richard Bett endorsed the Alexander/Ross text and
suggested that €Tt introduces a second argument to the conclusion that there are no impercept-
ible times. I agree with his point that the construction of the opening phrase is grammatically
problematic, but even if the Alexander/Ross text is correct, I deny that €t1 need introduce a sep-
arate argument to the same conclusion as that of the preceding argument. Rather, we have two
separate arguments whose respective conclusions are premises of a larger argument. This point is
made explicit immediately below.
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established the continuity of perception. By modus tollens, then, it follows
from the first stage that there are no imperceptible times.

If we are charitable enough to grant the soundness of the “Contagion”
argument, it is as it stands inadequate to establish the conclusion that
instants are per se perceptible, much less that every instant is as a matter
of necessity actually perceived. After all, Aristotle also regards motion as
continuous, and yet he quite explicitly denies the possibility of instantan-
eous motion.” There is, moreover, a remarkable incongruity between this
desired conclusion and an intimately related view that Aristotle expresses
in this part of the De Sensu. I turn now to these problems.

7.2 AN ODD JUXTAPOSITION

The juxtapositional theory of concords, which served as the motivating
specimen for the “Contagion” argument, is a close cousin of the juxtapos-
itional theory of color, which Aristotle examines in chapter 3 of the De
Sensu. The basis of the view is as follows:

Firstly, white and black may be juxtaposed in such a way that by the minuteness
of the division of its parts each is invisible while their product is visible, and
thus color may be produced. This product can appear neither white nor black,
but, since it must have some color and can have neither of the two mentioned, it
must be a sort of compound and a fresh kind of hue. (439b21-7)"

Aristotle rejects the juxtapositional theory of color because he thinks that
it entails the existence of invisible spatial magnitudes and imperceptible
times,* and he takes the “Contagion” argument to show that neither of
these consequences is possible. However, his treatment of the two conse-
quences is importantly different.

While Aristotle rejects the juxtapositional theory of color in favor of
a view according to which color is a proper mixture (mixis) of black and
white,” he does not deny that the juxtapositional theory is explanatorily
potent within a limited range of cases. When viewed from a distance,
for example, suitably small patches of black and white properly arranged

® Cf. Phys. 234224 ff. See also section 5.4 above.

v gvEéyetal pgv ydp map’ dAANAa TI0épeva T Aeukdv kai T pélav, (Hod’ éxdrepov uév eivat
&dpatov Sid outkpdtnTa, 10 & £€ dugoiv opatév oltw yiyvesbat. todto yap olte Agukdv
o1év te paivesbar olite pédav: émel § dvdykn pév 1 Exelv xpdua, To0TwY & 00déTepov
Suvatdv, dvdykn HkTév TLlval kai €186 Tt xpdag Etepov.

> “If we accept the hypothesis of juxtaposition, we must assume not only invisible magnitude,
but also imperceptible time” @mi pév obv @OV Tap EAANAQ kewévwy dvdykn domep Kal
Héyebog Aappdavely adpatov, obtw Kal xpévov dvaicOntov) (440a21-3).

2t Sens. 440b ff.; cf. GC 328a14.
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do indeed produce the appearance of gray — but only from a suitable dis-
tance.” His willingness to hedge on this point is consequent upon his
view that every spatial magnitude is perceptible from some distance.”* That
is to say, for any particular spatial magnitude A, there is some distance
D beyond which M is not visible. The distance qualification leaves open
the possibility that, situated sufficiently far from the intermingled bits of
black and white, a normal human being should be incapable of discrim-
inating the individual monochromatic bits, and thus be struck as though
by a genuine compound color.**

Another qualification on the perceptibility of spatial magnitudes is that
very small magnitudes that are constituent parts of a larger magnitude
are individually perceived only potentially, and not actually so.” The ten-
thousandth part of a grain of millet is not actually discriminated per se,
even though it is part of an object that is seen in its completeness. Were
the part isolated by means of separation, Aristotle fears it might “dissolve
into its environment, like a drop of flavor cast into the sea.”® Hence, there
is no sense in which such spatial minutiae are per se actually perceived.

Yet another condition upon the perceptibility of spatial magnitudes is
that points are invisible.”” This follows directly from Aristotle’s views that
anything visible has a definite color and that color inheres exclusively in
surfaces.” Since points neither are nor have surfaces, no point is visible.

In light of these restrictions on the perceptibility of spatial magnitudes,
we should regard the twin claims in the conclusion of the “Contagion”
argument as only the most tenuous of partners. For the temporal claim is
that every instant is necessarily actually perceived. What could account
for this profound difference?

The answer falls out of the distance qualification itself. Aristotle’s view
is that every magnitude is visible from some distance or other. The dis-
tance in question is clearly spatial distance. Spatial magnitudes are per-
ceptible when spatially displaced from the percipient agent; indeed, that’s

22 Sens. 440a29—30.

3 un évléxetar undév eivar péyeBog ddpatov, GAAX mav £k TIVOG GMOOTHMATOC OpaTdV
(440a27-8).

* Note that this particular concession to the juxtapositional theory of color does not require
accepting its consequence of imperceptible times.

5 Sens. 446a4—6.

6 ywptlduevar & ai tnAikadtat depoxal eDAOYWG wev &v kal StaAdowvto eig ta mepLéxova,
Gomep Kal draplaiog Xupog eig thv OdAattav ékxvOei (446a8-10). Cf. a very similar remark
at GC 328a27—9 regarding how a drop of wine will be “dissolved ... and transformed” (AGeton
... Kai petaPdAAer) when placed in ten thousand gallons of water.

27 Sens. 448b14—17. Cf. 445b11.

% Sens. 43746, Sens. 439a17—30. Cf. Top. 131b33—6.
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the only way that they are visible, as objects held directly against the eye
cannot be seen.”

But temporal magnitudes are not perceptible when temporally dis-
placed from the percipient agent. Items displaced in the future are objects
of expectation, whereas items displaced in the past are objects of mem-
ory — sense perception is only of objects in the immediate present.” One
can remember the day of one’s first kiss and can anticipate the moment of
one’s death, but neither is perceptible now.

Since temporal displacement precludes perception, if an agent ever
perceives anything at all, he does so in the instantaneous present, in the
now. And given the conclusion of the second stage of the “Contagion”
argument — namely, that perception is continuous — it follows that when-
ever a human being is an actual perceiver (i.e. whenever he is awake),” he
will perceive iz every instant of continuous time. But by the ubiquity of
apperception (the “perception of perception”), any actual perceiver will,
in each instant of continuous time, perceive that he is perceiving. Finally,
since a now just is a kinetic cut gua individuable by perception, an actual
perceiver perceives every instant in continuous time. Since Aristotle
regards the truth of the premises a matter of conceptual necessity, the
conclusion is also a conceptually necessary truth: necessarily, any arbi-
trary percipient agent perceives every instant in time. This is the mean-
ing of (T3) above.

Some of the more salient aspects of this view will be developed in
greater detail below. But before I move on to other issues, I wish to note
one interesting corollary that falls out of the account presented above and
then to deflect what I take to be the most obvious objection to his pos-
ition. Since individual instants are not themselves times,” it is not possible
to perceive time, strictly speaking. Rather, one perceives the boundary
of a temporal interval that includes infinitely many other instants that
were objects of perception. Thus, in order to “perceive” time, one must
make use of memory and recall having perceived those other nows. And
this is indeed precisely Aristotle’s stated view, as he says at De Memoria
449b29—30, “only those animals that perceive time remember, and the

¥ An. 419a12—14, 423b21-3.

° Mem. 449b10—15, Mem. 449b26-8. Note that in the latter passage Aristotle denies the possibility
of memory 100 8¢ VOV év T® VOV — of the now in the now. One can have memory of the (i.e.
this) present moment at some later time, but instantaneous memory is, by his lights, conceptu-
ally impossible, for part of the very concept of memory is passage of time. More on this point in
Chapter 8.

Somn. 454a2-8.  3* Recall Phys. 220a18-19, 21-2.
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organ of memory is that by which they perceive time.” The latter phrase
makes it abundantly clear that Aristotle uses “perceives” only very loosely
when he speaks of perceiving time.**

The objection is closely related to this point. In the Physics, Aristotle
defines time in terms of number, and the relevant sense of “number”
invokes perception in a nontrivial way. So it would seem that percep-
tion is logically prior to time, since the former figures in the definition of
the latter. And yet, when Aristotle distinguishes perception proper from
memory and anticipation, he does so in terms of time. But clearly he can’t
have it both ways: perception and time cannot figure in each of the other’s
definition, since that would make each both logically prior and posterior
to the other, which is impossible.

The objection fails, because it mistakenly treats an accidental char-
acterization of perception — one that involves reference to time — as an
essential characterization.” But Aristotle defines the capacity to perceive
in De Anima 11.12 as “the ability to receive the sensible form without
the matter,”® and there is no hidden reference to time here. Indeed, this
objection parallels the objection that Aristotle’s definition of time itself
must be circular on account of the fact that “motion” (kinésis) appears in
the definiens. As we saw in Chapter 4, that complaint is without merit.

Soa xpbvov aioddvetat, Tadta péva TGV {PwV UVUOVEDVEL, Kal To0Tw ¢ aioBdvetat.

3+ The same must be true of motion, since, Aristotle says, no motion occurs in a now.

So Aristotle’s conception of perception, in contrast to that of memory, is not essentially temporal,
even though it entails certain temporal consequences in concert with other doctrines Aristotle
endorses.

3 1) v alobnoi o1t T0 dekTikOV TGOV aloOnTdV i@V dvev ti¢ UANG (424a18-19). More on
Atristotle’s theory of perception in the following chapter.



CHAPTER 8§

1he role of imagination

Aristotle’s commitment to the instantaneous nature of perception is
subject to an immediate and obvious objection. Anyone who cares to
reflect on the matter will report that perception seems to occur not in the
instantaneous now, but rather in the “specious” now, so called precisely
because the present appears to us (specio: “to look at”) to have some tem-
poral thickness. But to the extent that perceptual content simply consists
in being appeared to in certain ways, there is no appearance/reality dis-
tinction here, and so the way that perception seems to us really is just the
way that it is — namely, temporally smeared, not instantaneous.

The objection can be expressed more pointedly. If perception were
instantaneous, then (contrary to fact) certain familiar phenomena would
not occur. We would not, for instance, perceive the images on a movie
theater’s screen as moving, but rather would see them as what they actu-
ally are: sequences of still images lasting for very brief periods of time.
Because that clearly isn’t the case, it must be false that perception is
instantaneous, and so Aristotle’s view is simply mistaken.

The objection so formulated smacks of anachronism, but there are
related phenomena with which Aristotle would have been acquainted. For
example, anyone who has had occasion to stroll alongside a wooden picket
fence will know that looking through even quite small gaps between the
boards can provide to one while walking a surprisingly comprehensive
image of the space and objects lying behind the fence, and more so the
faster one walks. When one stops walking, though, the image dissolves.
It’s still possible to see through the gaps, of course, but the visual infor-
mation is radically impoverished by comparison. This is a striking phe-
nomenon, and it seems to provide undeniable evidence against Aristotle’s
view. For if perception were instantaneous, the formation of the image
while moving would seem absolutely inexplicable.

Aristotle directly countenances the “picket-fence phenomenon” in
chapter 2 of the De Sensu, where he evaluates theories of vision propounded
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by his predecessors and begins to consider the issue concerning the per-
ception of perception. The following passage is of particular interest:

This theory, that sight is of the nature of fire, raises a new difficulty; for unless
we suppose that it is possible for a sentient subject to see a visible object with-
out knowing it, the eye must on this theory see itself. Why then does this not
happen when the eye is at rest? The answer to our difficulty, and the cause
of the idea that vision is fire, must be found in the following considerations.
It is always smooth surfaces that shine in the dark, though they do not cre-
ate light; and the center of the eye which men call the “black” of the eye is
clearly smooth. The phenomenon occurs when the eye is moved because then
the effect is as though one object became two. This is due to the rapidity of the
movement, which causes the seeing subject to appear different from the object
seen. (437a27—b4)’

This passage is dialectical, but it reveals Aristotle’s sensitivity to percep-
tual phenomena whose existence depends on the persistence of afterim-
ages. Moving one’s eyes rapidly gives rise to a visual experience in which
a single seen object appears to be more than one. This sort of visual phe-
nomenon is relevantly like the picket-fence phenomenon insofar as the
content of the visual experience seems to outstrip the content that one
would expect if perception were genuinely instantaneous.*

So how does Aristotle explain such phenomena? By appealing to phan-
tasia. “Phantasia” is commonly translated as “imagination,” and this is
not an obvious mistake given the fact that phantasia is “an affection which
lies in our power whenever we wish (for it is possible to call up images
[ommatin], as those do who employ images [eiddlopoiountes] in arranging
their ideas under a mnemonic system)” (427b18—20)." But even though
phantasia is conceived by Aristotle to include the active production of

gxer § dnopiav tolto kai £tépav. €l yap pn €0t AavBdvewv aicBavduevov kai opdvTa
OpAUEVEV T, dvdykn &p’ a0TOV EaVTOV Opdv TOV dPOAAUSV. 81 Tf 00V ApepoBVTL TOOT 00
ouppaive; Td § afria TovTov, kal Tiig dmopiag kai Tod Sokeiv Tlp eivar TV Py, EviedBev
Anmtéov. ta yap Acia mé@ukev €v td okdtel Adumerv, o0 pévtor QG ye moiel, to0 &
0@BaApoD TO KaloOuevov péAav kal uécov Agiov @aivetat. @aivetal 8¢ to0To KIVoUUEVOL
00 Supatog S to ovpPaively Gomep dVo yivesBar tO Ev. TobtTo & 1] TaAXVLTNG TOLET Thg
KIVAGEWS, (OoTE SOKETY ETEPOV €lvat TO PGV Kal TO GPWUEVOV.

Also cf. Insomn. 2, where Aristotle first considers the similar case of shifting one’s gaze between
objects of different color, and second the case of shifting gaze from the rapid movement of a river
to an object at rest. In each case, the qualitative character of the subsequent visual experience is
influenced by that of the former. Here he also describes in striking detail how an afterimage of
the sun degrades and disappears. More on this below.

10070 PV Yap 1O d00G £’ Nuiv €otiv, Stav PovAdpeda (tpd duudtwy yap £oti totfoachat,
¢omep ol €v Toig pvruovikoig Ti0épevor kai eidwAonotodvteg). As we shall see below, the con-
nection between phantasia and memory is crucial, from the standpoint of my interpretation.

N
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mental images, it is not limited to that activity nor to the capacity for
such. As he asks shortly after the passage just quoted:

If, then, phantasia is that in virtue of which an image [phantasmal arises for us,
excluding metaphorical uses of the term, is it a single faculty or disposition rela-
tive to images, in virtue of which we discriminate and are either in error or not?
(428a1—4)*

Although Aristotle’s answer to the question is not made perfectly clear in
this chapter of the De Anima, his considered view (as we shall see below)
is that phantasia is indeed a unified psychic faculty. The point of imme-
diate interest in this remark is the idea that phantasia involves a general
ability to countenance and manipulate images, whether such images are
induced by acts of perception or summoned by deliberate acts of mind.
This is the dialectician’s account of phantasia; the physicist’s characteriza-
tion of phantasia is spelled out at 428b30—429a2:

If, then, phantasia presents no other features than those enumerated and is what
we have described, then phantasia must be a movement resulting from an actual
exercise of perception.’

By specifying phantasia’s functional role in the psuché, the dialectician
invokes its form, whereas the physicist focuses on the material or physio-
logical basis of phantasia. Though both characterizations are essential
ingredients in saying what phantasia is, we shall have reason to emphasize
one characterization over the other in different contexts depending on
our particular interests.

For example, when our aim is to explain the picket-fence phenom-
enon, we will likely appeal to the physiological aspect of phantasia. As
we have seen, Aristotle is committed to the view that visual perception
is complete at every instant” However, actively seeing some object sets
up a sequence of movements (kinéseis) in one’s body that themselves have
perceptual content that is qualitatively determinate in precisely the same

IS

el O €otwv 1] pavtacia ka® fv Aéyouev @dvtaoud Tt Auiv yiyvesBar kal un el t1 katd
peTagopdv Aéyouev, dpa pia Tic £oTi TobTwV dUvapg A €1 ka® d¢ kpivouev kai
GAnBevopev f Yevdduedas

Cf. An. 1.1, 403a27-b2, where Aristotle says that the dialectician will define anger as the desire for
retribution of wrongdoing, whereas the physicist will define it as the boiling of blood around the
heart.

el o0V undév ugv &AAo €xel T elpnuéva i eavtacia, Todto & £oti 6 AexBév, | pavtacia
av ein kivnoig OO TG aicBroew TAG KAT EVEPYELXV YIYVOUEVT.

He is committed to this view independently by virtue of counting perception as a kind of activity
(energeia), as opposed to a kind of motion. For the kivnoig/évépyeia distinction, see Met. 1048b,
An. 417b2 .
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way that the content of the perceptual act itself is determinate. Because
these movements originate in the sense organ and precipitate through the
appropriate channels of the body to the heart,’ they undergo a relational
change with respect to proximity to the original locus of sensation and
therefore “fade” in regular and predictable ways. Movements that are very
proximate to the sense organ can contribute some portion of their residual
content, by means of a certain form of “back pressure,” to the active con-
tent of sensation.’ It is this fact that provides the basis for the “specious
present” and therefore for the picket fence phenomenon. Visual stimuli
that are particularly vivid (like the glowing heads of certain fishes and
other phosphorescent objects seen in the dark) set up stronger movements
that are capable of contributing greater residual content to the active con-
tent of sensation. This is why Aristotle trots out the example that he does
in chapter 2 of the De Sensu: most people are familiar with the kind of
effect that arises when glowing objects move quickly in the dark (think,
for example, of the “tracer” ammunition used by the military) or, alter-
natively, when one moves the eyes back and forth rapidly while viewing a
stationary glowing object.

It might well seem perfectly mysterious how phantasia, considered as a
sort of causal by-product of perception, could contribute its residual con-
tent to the active content of sensation. In order to dispel the mystery, we
shall have to make a foray into Aristotle’s theory of perception.

8.1 AISTHESIS AS THE HEADWATERS OF PHANTASIA

Aristotle defines perception (aisthésis) in De Anima 11.12 as “that which is
capable of taking on the sensible form without the matter.”° The notion
of taking on sensible form without matter has given rise to an exegetical
cottage industry, the details of whose landscape are better left to intellec-
tual cartographers. I can, however, describe the lay of the land in simpli-
fied terms by co-opting terminology employed by Stephen Everson.”

On one side of the debate are the “literalists”, who regard the notion of
taking on sensible form without the matter as picking out a garden-variety

8 The textual evidence for this claim will be examined in detail below.

2 Why not 4/l of their content? Because then it should be possible to literally see objects that are no
longer present. Aristotle is willing to grant that there is a sense in which we can see objects that
are not present (discussed below), but this is different from the sense in which we ordinarily see
objects.

© 1) uev afobnoic ott 10 SekTikOV TV aicONT@V e18®V dvev Thg UANG (424a16-18).
1 Everson (1997), 10, passim.
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type of change in which the sense organ literally becomes qualitatively like
the perceived object. So, for example, when one looks at a ripe banana,
the “eye-jelly” (koré) literally goes yellow; and when one smells some ripe
Gorgonzola, the nasal passage itself literally becomes a bit stinky. The
point of Aristotle’s saying that the change occurs “without the matter,”
according to the literalists, is to deny that the eye takes on any of the
banana, or that the nose turns into cheese. The change in question is an
ordinary material change in the sense that the matter of the eye comes
to be qualitatively like the matter of the banana in a certain respect. So
the matter in question is the perceptible object’s matter: to say that one
receives the perceptible form of the banana without the matter is to say
that none of the banana’s matter gets into the eye when it is seen.

On the other side of the dispute are the “spiritualists,” who read the
notion of taking on sensible form without the matter as picking out a
radically different kind of change. The principal figure in the spiritualist

camp is Myles Burnyeat, who maintains that:

[Rleceiving the warmth of a warm thing without its matter means becoming
warm without really becoming warm; it means registering, noticing, or perceiv-
ing the warmth without actually becoming warm.”

Burnyeat appeals to Aquinas in dubbing this process of becoming aware
of a perceptible quality without undergoing any physiological change a
“spiritual change.” Thus, the spiritualist reads “without the matter” as an
ellipsis for “without the agens’s matter undergoing any alteration.”*

The literalist/spiritualist debate is fueled in large part by a corrupt sen-
tence in De Anima 11.12, the chapter in which Aristotle articulates his
definition of perception. The corrupt sentence is one in which Aristotle
is pondering the question why the medium of scent (air) is incapable of
detecting the scent that it carries. He poses an ambiguous question: “what,
then, is smelling besides [para] being affected in a certain way?™ The
question’s ambiguity hinges on the fact that “para” (“besides”) can mean

= Burnyeat (1992), 24.  ® Burnyeat (1992), 21.

4 There are intermediate positions between literalism and spiritualism. Victor Caston (1998, 268),
for example, maintains that “to receive the form ‘without the matter’ is just to receive a certain
transformation of the form, where the key aspects of that form are preserved.” His “informa-
tion transmission” interpretation embraces the literalist account for certain cases of perception
(e.g. taste and touch), but rejects it in others. For the sake of simplicity, I shall limit my discus-
sion to literalism and spiritualism; if an account like Caston’s turns out to be correct, I believe
that everything I say about phantasia in literalist terms will survive the modifications required
to accommodate Caston’s view, though demonstrating this would obviously require significant
work on my part.

5 {00V 0T1 TO douEoat Tapd TO TEGXELY T1; | TO MéV doudodat at aioBdvesbat (424b16-17).
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either “in addition to” or “other than.” (Compare his question to this
one: “What could we have for dinner besides spaghetti?” Is the speaker
wondering what might compliment the main course, or is she wondering
what might be served instead?)

The answer Aristotle provides does nothing to disambiguate the ques-
tion because it is expressed in a sentence that is grammatically defective: “é
to men osmasthai ai aisthanesthai” — “probably, smelling *a:* perceiving.”
Two different treatments of the interposed “zi” have been advanced by
scholars. One tack is to add a kappa, turning the meaningless “z” into
“kai,” meaning “also.” On this fix, Aristotle’s question asks what smelling
is in addition to being affected in the same sort of way that air is affected,
and his answer is that it is @/so to perceive the scent, to be aware of it as
such. This is the treatment generally preferred by literalists, for obvious
reasons.

The other way of dealing with the wayward “2i” is to dispatch it as
an instance of dittography, an artifact of weary scribesmanship in which
a bit of meaningless script not present in the source text is erroneously
inserted into the copy-text. On this fix, Aristotle’s question asks what
smelling could be if nor being affected by scent in the way that air is,
and his answer is that smelling just is being aware of the scent. This is
the spiritualists’ reading of the problematic text. Burnyeat summarizes
the spiritualist view in rather vivid terms: “the physical material of ani-
mal bodies in Aristotle’s world is already pregnant with consciousness,
needing only to be awakened to red or warmth.” Insofar as perception is
taken to be nothing other than a “spiritual” state of conscious awareness,
there is no literal, physiological change whose occurrence renders the
sense organ qualitatively similar to the object of perception. In Burnyeat’s
words, “there [is] no deduction from physiology to perception™ — or con-
versely, for that matter.

I have always thought that the balance of evidence favors literalism,
though it appeared for some time to be an interminable debate. But
Everson has recorded what seems to me an absolutely straightforward and
decisive refutation of the spiritualists’ position:

Indeed, the sense organs are essentially such as to be affected by the proper sen-
sibles: to be an organ of the relevant kind requires being the sort of substance
which will be affected by the proper sensibles [as such] ... [Gliven its material
constitution the [sense] organ must be [qualitatively] altered. This creates two
major problems for a spiritualist interpreter of Aristotle. Given that the sense

® Burnyeat (1992), 19. 7 Burnyeat (1992), 23.
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organs are not the only bodies to be affected by the proper sensibles — so that not
only eyes but other transparent things will be affected by colours and not only
flesh but other bodies will be affected by temperatures, etc. — it would seem that
the spiritualist will need to claim that somehow, in the case of the sense organs,
the matter of which they are constituted loses its normal capacities to be affected
... Further, the spiritualist will be unable to offer any motivation for Aristotle’s
insistence that the sense organs should have particular types of material consti-
tution. On the literalist’s account, this can be explained because the matter of a
sense organ is of a type generally to be affected in the relevant way by the proper
sensibles. If one accepts that the sense organs have to take on the properties of
their proper objects, then it is clear why Aristotle takes them to have the material
constitutions he does.™

As a matter of nomological necessity, some qualitative properties are such
that, when two substances standing in a determinate relation relative to
the property come into contact with one another, at least one of them
should undergo qualitative alteration.” Under standard conditions, when
a warm object comes into direct contact with a cool object, it is nomo-
logically necessary that the cool object become warmer and that the warm
become cooler.”” Such considerations are raised explicitly by Aristotle in
connection with his theory of perception. As he says in De Anima 1111,
for example:

For perception is a form of being acted upon. Hence that which an object makes
actually like itself is potentially such already. This is why we have no sensation
of what is just as hot, cold, hard, or soft as we are, but only of what is more so.

(424a1—4)"

The issue is raised not only at a general level of description, but also in
very specific terms in connection with the particular sense modalities. In
his discussion of vision in the De Sensu, for instance, Aristotle says:

And it is reasonable that the interior of the eye consist of water, for water is
transparent. And just as there is no vision outside [the eye] without light, the
same holds within: there must be transparency. And since it is not air, it must
be water. For the soul, or its perceptive faculty, does not reside on the surface of

Everson (1997), 84-s.

¥ T say “at least one of” rather than “both” because Aristotle regards such reciprocal causation
as being typical but not universal (see GC 1.6 322b1s). In some cases, one of the two relata is so
strong that it completely overwhelms the other (cf. his remark about the drop of flavor in the sea
mentioned in section 7.2 above). This fact is invoked below to explain afterimage decay.

* Cf. GC1.7, 32422—9.
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the eye, but must evidently be within; consequently, the eye must be transparent
and receptive of light. (438b6—9)**

He addresses the relation between vision, light, and transparency in the
De Anima, as well:

The visible, then, is color, i.e. that which overlies what is in itself visible; by “in
itself” we mean not that the object is by its definition visible but that it has in
itself the cause of its visibility. Every color can produce movement in that which
is actually transparent, and it is its very nature to do so. (418a29—b2)*

To insist, as the spiritualist does, that the koré (or “eye jelly”) does not lit-
erally become yellow when one looks at a ripe banana is to saddle Aristotle
with a view that is, by his own lights, in violation of the laws of nature.
Color is essentially such as to produce movement in any actually trans-
parent stuff. Since the koré is transparent, it cannot fail to suffer a kind of
change when exposed to color.

I have raised the issue of the spiritualist/literalist debate because its
outcome affects how we understand Aristotle’s conception of phantasia,
and consequently how phantasia fits into his view concerning the rela-
tion between perception and time. As we saw above, Aristotle’s material
account of phantasia is as “a movement [kinésis] resulting from an actual
exercise of perception” (429a1—2). The spiritualist faces a daunting chal-
lenge explaining the causal sequence initiated by the perceptible object
and resulting, ultimately, in a phantasm, for he insists that the interven-
ing perceptual event involves no kinésis whatever: a sense organ’s taking
on sensible form is nothing other than its becoming aware of a percep-
tible object. On the other hand, the literalist is committed to no such gap
in the causal sequence, since each stage involves the literal communica-
tion of a qualitative property: the yellowness of the banana causes the air
to become yellow, which causes the k07é to become yellow, which causes
something else (probably a “humor” connecting the eye to the heart)** to

2 kol e0AOYwG TO €vtdg oty U8atog Srapaveg yap to Gwp. dpdtar 8¢ Gomep kai £€w obk
&vev PwTdG, obtw kal Evrég: Srapaveg dpa Sei eivat. kai &vdykn G8wp eival, éme1d) o0k
Grjp. o0 yap €ni 00 Eokxdtov Supatog n Yuxn A thig Yuxic 0 aicdntrpiév éotiv, GAAX
Sfidov 811 évtdg Siémep dvdykn Stapaveg eivat kal SEKTIKOV PWTOC TO VTG TOD SUMATOG.
70 Yap Opatév €oti Xpda, ToUTo & £oti o €nl Tod Kab’ avTd 6patol’ kA avTd d¢ 00 TH
Abyw, AN 8t1 év €qutdd Exel TO aftiov Tod eival dpatdv. TEv 8 Xp@dua KIVNTIKGY é0T1 TOD
Kot Evépyetav drapavois, kal todtT €0ty avTod 1 @Uois.

Cf. Sens. 438b13—17, where Aristotle cites cases of blindness induced in combatants as the result
of a blow struck to the temple. Their eye remains intact, but the “passages of the eye have been
severed” (éktundfjvai tovg mépovg 00 Supatog). Also cf. An. 425b23—6. More on the heart’s
role in perception below.
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become yellow. This last item would be the “movement resulting from an
actual exercise of perception,” the material basis of the phantasm.

While this account likely strikes a modern sensibility as naive, it is
clearly preferable to the spiritualist account. Furthermore, it provides the
resources necessary to explain how it’s possible that phantasia should con-
tribute its residual content to the active content of sensation. Just as it is a
matter of nomological necessity that a cool hand laid on a warm boulder
results in two qualitative changes (the warming of the hand and the cool-
ing of the boulder), so too does the contact of the koré with the material
substrate for phantasia result in reciprocal effect. Situated between the
external medium of color (air) and the internal substrate for phantasia
(which I'll call “ophthalmic humor”), each of which is qualitatively simi-
lar to the object originating the causal sequence, the koré is bound to be
affected by each. Of course, the transmission of qualitative content is far
stronger in the air-to-koré direction than it is in the humor-to-4o7é direc-
tion, for a reason we shall examine momentarily. But that there is in fact
humor-to-koré communication of qualitative content should be a matter
of little controversy. After all, Aristotle maintains that there is koré-to-air
communication of qualitative content, and subsequently air-to-object. In
chapter 2 of the De Insomniis, he alleges that mirrors are sometimes per-
manently stained by the gaze of menstruating women.” Setting aside the
question of what sort of evidence Aristotle might have had for this alleged
phenomenon (which is one of the real howlers in the corpus), let us note
his explanation:

The cause is, as we said, that the eye is not only affected by the air but also has
an effect upon it and moves it, as bright objects do (for the eye is a bright object
and has color) ... And the air is moved by [the bloody discharges in the eye] and
has a certain effect on the air on the surface of the mirror which is continuous
with it, that is it makes that air affected in the same way that it is itself; and the
air on the mirror affects the surface of the mirror. (459b34—460a13)*°

The discussion of this putative phenomenon falls immediately on the heels
of an examination of two instances of the picket-fence phenomenon,*”
and more generally the persistence of visual afterimages:

¥ 459b27 fF.

6 aitiov &, Gomep eimouev, 8t o0 udvov ndoxel T N SPig OTO Tod G€Pog, GANG Kal molel T1
Kal KIvel, Gomep kal ta Aaprpd: kal ydp 1) SPig Tdv Adaunp®dv Kal EXGvTwy xpdua ... 0 &
anp Kveltal O AUT@V, Kal TOV £ML TOV KATOTTpWY GEpa cuvexfi Svta motdv Tiva otel Kal
010070V 010V ahTOG MhoXEL 6 8¢ TOD KATOTTPOL TNV EMQPAVEIV.

27 See note 2 above.
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We must suppose that something similar takes place in the case of qualitative
change; for that which is heated by something hot heats the part next to it, and
this continues on in succession until the source [zrché] is reached. So it is in the
case of perception, since actual perception is a kind of qualitative change. And
this is why the affection continues in the sense organs, both deep within and on
the superficies, not only while they are actually engaged in perception, but also
even after they have ceased to do so. (459b1-8)**

Given the fact that the overarching theme of the De Insomniis is how
dreams arise from (or just are a special instance of) phantasia, it is very
tempting to read the distinction “both deep within and on the super-
ficies” not as distinguishing the 4oré from the surface of the eye, but
rather as distinguishing something behind the eye (mentioned at Sens.
438b13—17) from the eye itself. The identity of “the source” (arché) will be
discussed below.

If this is correct, then the proposed explanation of the picket-fence
phenomenon looks relatively promising. Perception, properly speaking, is
an activity that is complete at every instant of time, by virtue of which
fact we are able to perceive instants. The fact that perception seems to
be temporally smeared is to be explained by an appeal to the fact that
the qualitative content of any instantaneous state of perception is caus-
ally determined — as a matter of nomological necessity — not only by the
qualitative properties of the perceptible object “upstream” (mediated by
transparency, in the case of vision), but also by the qualitative properties
of the material substrate of phantasia “downstream.” Visual afterimages
are not different in kind from their active ancestors; materially, they are
both qualitative states of the koré. Rather, afterimages differ from their
active ancestors principally with respect to their etiology: active images
are the product of the causal efficacy of the external transparent medium,
whereas afterimages are the product of the causal efficacy of the transpar-
ent stuff within the passages connecting the eye to the heart. This is their
principal difference, but they obviously also differ in their vivacity. How
can this be, given the nomological principle that qualitative alteration of a
patient by an agent is repaid in kind? Why do afterimages decay?

The answer, clearly, has to do with the disparate magnitudes of the
causes.” It is because the eye is so much smaller than the typical external

» ‘Opoiwg & vToAaPeiv todto del kai ém’ dAAo1doew ' TO yap BepuavBev Omd tod Bepuod T
nAnoiov Bepuaivel, kai Todto Sadidwory €wg i dpxfis, Gote kal v @ TO aioBdveobal,
gnedn €otv dAAoiwoig T1g 1] kat’ Evépyatav aiednoig, dvdaykn todto ovuPaivelv. 316 T
100G €otiv 00 udvov év aicbavopévoig, kai év Padet kai EmnoAds.

» Cf. my discussion of a particularly difficult passage in the Mem. in section 9.1 below. The rele-
vant notion of size here applies to the magnitude of the material medium in which the motion is
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objects of vision that its effect on their qualitative states is negligible.
Remember that the causation involved is kinetic, and that smaller move-
ments of a kind K (whether local movements or qualitative alterations)
will be overwhelmed by larger movements of the same kind.”> The move-
ments within the koré are literally smaller than the movements of their
external causes, and are therefore unlikely (though not without exception,
as in the case of stained mirrors) to produce noticeable external effects.
Likewise, the movements within the ophthalmic humors are literally
smaller than the movements in the ko7é, and are therefore incapable of
producing “upstream” effects of sufficient magnitude to sustain the after-
image indefinitely.

To illustrate the interpretation on offer, consider Aristotle’s description
of afterimage decay resulting from looking at the sun:

And if, after looking at the sun or some other bright object, we shut our eyes,
then, if we watch carefully, it appears in the same direct line of vision (whatever
it happened to be), first of all in its own color; then it changes to red, and then to
purple, until it fades to black and disappears. (459b13—18)*'

The brilliance of the sun, understood as movements of great magnitude,
excites qualitatively similar, though much smaller, movements within the
eye. These, in turn, cause smaller movements, yet of the same qualitative
character, in the ophthalmic humor. On closing the eyes, the movements
of the ophthalmic humor are sufficiently strong to fully determine the
movements within the 4oré, which is no longer subject to the causal influ-
ence of any external stimulus. The phenomenal character of the image
grounded in the movement thus produced is far weaker than that of the
original, because it is the product of a vastly smaller efficient cause than
the sun itself. The image is thus qualitatively similar to the one experi-
enced with eyes open, but its vivacity is greatly diminished. The move-
ment in the koré returns the favor to the ophthalmic humor, which in

realized, and therefore is better expressed in terms of force rather than size. (Recall from section
6.2 that motion can be measured only along one dimension, so that the only way in which one
movement can be larger than another is to be longer.) Also cf. Caston’s (1998), 268, “informa-
tion transmission” account: “The proportional models Aristotle speaks of, for example, do not
share all of the properties represented, only a certain abstract structure — at the very least, they
will differ in absolute size and presumably in the dimensions along which these proportions are
exhibited as well.”

Cf. the ship-haulers in Phys. virs: the fact that a hundred men can haul a ship one kilometer
in 7-many minutes does not entail that one man can haul the same ship one kilometer in 1007
minutes.

Kav pog tov HAtov PAéPavteg fj Ao T1 Aaumpdv ulowpev, Tapatnpricact @aivetal kat’
g0Bvwpiav, fj cuppaiver TV EPtv Gpdv, TPGOTOV UV To10TTOV THY Xpdav, eita METAPIAAEL
€1G PovIKoUV Kdmelta TopPLPODV, £wg v eig thv péAavav EAOn xpdav kal dpaviedi].
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turn re-affects the koré. But by now magnitude of the movement has been
diminished to such an extent that the resulting image in the 4o7¢ is not
only less vivid, but also qualitatively different from the original image,
and the only way in which a color can become qualitatively different is
through its being supplanted by a different color.”* Since red lies between
the extremes of white and black, the afterimage will be red before it dis-
appears. A similar process of continuous causal transaction produces an
afterimage of purple (which lies between red and black), after which time
the movements within the ophthalmic humor are too weak to produce
any movements within the 4oré This, then, is what I meant to describe
above when I spoke about the residual qualitative content of phantasia
exercising back pressure on the active content of perception.

8.2 PHANTASIA AND MEMORY

Phantasia serves several important functions within Aristotle’s psycho-
logical theory. We have just examined its role in active perception and
how it is the basis for the “specious present” and associated perceptual
phenomena. But there is another psychic function served by phantasia
“downstream” that is directly relevant to the form of time.

In the De Memoria, Aristotle concludes his discussion of memory
(mnéme) with the following remarks:

Thus we have explained what memory or remembering is: that it is a state of a
mental image [phantasmatos), related as a likeness to that of which it is an image;
and to what part of us it pertains: that it pertains to the primary sense-faculty
[tou prétou aisthétikou), i.c., that with which we perceive time. (451a15-18)*

We shall have to address the status of the so-called primary sense-faculty
in due course, but the central point of interest here is that memory con-
sists (at least in part) in the persistence of a phantasm whose origin is an
act of perception. The centrality of phantasia within Aristotle’s account
of memory is therefore quite explicit by the time he completes his pres-
entation of it. Earlier on in the account, however, its role is less obvious.

Cf. Cat. 4a10 f.

What is Aristotle’s explanation for the fact that the decaying afterimage appears only red and
purple before disappearing? The beginnings of an answer might be contained in Sorabji (1972),
301, where he explains how “red and purple ... are opposed to each other in a way. For one con-
tains much black and little white, the other the opposite.” Sorabji’s account is encouraging, but
the details of Aristotle’s answer elude my comprehenswn

* T{ uév odv Zoti pvru.m Kai 10 pvnpovsusw Elpntoa 811 QaVTACHATOG, WG ElKovog 00
pavracua, €€1G, kai Tivog popiov T@V év Nuiv, 611 T00 TpwTov aichnTikod, Kai @ xpdvov
aioBavoueda. Cf. 450a27 fF.
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Consider his initial characterization of memory, which is no less revealing
for its lack of emphasis on phantasia:

When one has knowledge or sensation without the activity of these [think-
ing and perceiving], that’s when one remembers. In the former case, that he
learned or thought it out, and in the latter, that he heard or saw it or perceived
it in some other way. For it’s always the case that when one actively remem-
bers, he says within his soul that [hozi] he heard, or felt, or thought this before.

(449b19—24)”

Given the intimate connection between memory, phantasia, and the per-
ception of time, I think we would do well to consider the nature of mem-
ory in some detail. The final sentence in the passage just quoted indicates
that Aristotle regards the act of remembering as consisting in five elem-
ents or aspects.

First, the memory has propositional content, as opposed to objectual
content. What one remembers, for instance, is that (boti) one witnessed
the falling of the Berlin Wall, rather than simply remembering the Wall
itself or the event of which it was a constituent. This propositional charac-
ter makes memories candidate bearers of truth-value, a fact whose signifi-
cance will become clear shortly.

Second, acts of remembering are reflexive in that the possessor of the mem-
ory himself somehow figures in the content of the act of remembering,.

Third, memory is essentially zemporal in character, and more specif-
ically is past-oriented. As Aristotle says at 450a19—22, “whenever one
actively remembers that one has seen, heard, or learned something, one
always has the additional consciousness that one did so before; but before
and after are in time.™*

Fourth, memory is imagistic. We saw above that Aristotle’s final char-
acterization of memory is couched principally in terms of phantasia, and
the text that follows the passage under examination makes it clear that
the “this” that one remembers is a phantasm. As he says at 450a13, “But
memory, even of objects of thought, doesn’t occur without a phantasm.™”

Fifth and finally, memory’s content is intensional. The vehicle, as we
might say, of memory is a certain phantasm; but the phantasm is taken to

Stav § dvev TOV Evepyel®v Exn TRV EMOTAUNY Kal TRV aibnoty, o0tw uéuvntat, o pev 6t

Euadev 7 €0ecdpnoev, O 8¢ 81 fikoucev 1 £idev 1 § T1 TolobToV" del ydp Stav Evepyf katd

TO UvnuovevEeLy, oUtwg €v tf] Puxfi Aéyet 8t mpdtepov todto fikovoev 1 flobeto A évonoev.

3 Gel yap Stav évepyfi Tf uviun, kabdnep kal mpdtepov einopeyv, 8ti €1de todTo A fiKOLCEV f
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be about something else, to stand in place of (partly by virtue of its causal
history) a certain event that is represented by the phantasm. Aristotle
remarks:

Just as the picture painted on a panel is at once both a picture and a likeness,
and though one and the same is both, yet they differ in being, and it is possible
to think of it both as a picture and as a likeness, and we must regard the phan-
tasm within us in us similarly both as an object of thought in itself and also in
relation to something else. Considered gua itself, the phantasm is an object of
contemplation, but considered gua related to something else — for instance, as
that of which it is likeness [eikén] — it is a reminder. (450b21—7)*

This notion of treating some object as a sign of something else is rem-
iniscent of Socrates’ development of the divided line in Book v1 of the
Republic: considered in themselves, concrete particulars are originals,
sources of imitations (e.g. shadows, reflections, paintings, and such).
Considered as images, however, they are “stepping-stones” for thought
(dianoia) that lead the inquirer to an understanding of the eternal and
supersensible forms, which are the originals of concrete particulars (s09d
ff).

Aristotle’s ambitions here are rather more modest than Plato’s, but the
use to which he puts the notion of intensionality is no less sophisticated.
While the propositional character of memory makes memories candi-
date bearers of truth-value, the intensional nature of memory provides
the correspondence conditions that form the basis for fixing truth-value.””
The lunatic Antipheron, as Aristotle says (45129 fI.), took certain of his
phantasms to be about his past; but because the events represented as
occurring by these phantasms did not in fact so occur (i.e. their causal
history and their content had no essential connection to one another), his
would-be memories were false.

The prospect of false memory raises an interesting question concern-
ing the content of memory’s vehicle (certain phantasms). Julia Annas
advances the view that the reflexive and temporal aspects of memory are
part of the content of the phantasm itself:

# olov ydp T év T® Tivakl yeypappuévov kal {HOv £ott kai eik@v, kai T adTd Kal &v TodT
¢oTiv dUEW, TO HEVTOL Eival oD TahTOV &u@oiv, kal €0t Pewpelv kal G {Pov Kal GG
gikéva, o0Tw kai T év Nuiv edvtacua dei OmoAaPeiv kal adTé T1 Ka® AT givat Bedpnua
kol dANoL PdvTaca. 1 MEV 00V Kad adTé, Bedpnua fi pdvtacud éotiy, fj & &AAov, oiov
elk®V Kal pvnudvevpa. As we shall see in section 9.2, anticipation also makes use of phantasms
as likenesses.

Note that Aristotle explicitly commits himself to the possible truth and falsity of phantasia in
several places, including An. 111.3.

2
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[A] memory of Paris, on [Aristotle’s] view, is having an image which is a causal
result of having seen Paris in the past, and which now represents to me my past
seeing of Paris.*°

Annas notes that this view, according to which the representational con-
tent of the phantasm itself is reflexive and past-oriented, is rejected by
some, including Sorabji.”" Her exegetical motivation for so enriching the
representational content of the phantasm strikes me as weak.** But setting
that issue aside, it seems to me that there is good textual reason to reject
Annas’ view that the representational content of a memory is intrinsically
past-oriented.

At De Memoria. 452b23 fI. Aristotle says that an agent remembers when
“the movement relative to the thing [pragmatos] and the movement rela-
tive to the time occur together [hama).”™ Not only are these two distinct
“movements” jointly sufficient for remembering, they are also individually
necessary, and each can occur in absence of the other (b29—30). Now I
take it that the “movement relative to the thing” is the phantasm induced
by perception, whose implantation in the “indivisible and ultimate”
(atomé kai eschard) sense organ and persistence therein constitutes a mem-
ory after some lapse of time (451a25-30). The movement relative to time,
however, is more difficult to identify. I shall endeavor to do so below, but
first I note that this separate movement concerning time would be utterly
redundant if the phantasm representing the event itself possessed repre-
sentational content that is temporal in character, and more specifically
that of a past date. (Recall Aristotle’s remark at 450a19 that one always has
“the additional consciousness [prosaisthanetai] that one did so before.”) So
I believe that Annas is wrong to include the temporal aspect of memory
in the perceptual phantasm itself: a memory of Paris need not intrinsically
represent a past date as such.

+ Annas (1992), 305. Emphasis added. ~ # Sorabji (1972).

+ Briefly, Annas argues that running the view this way gives Aristotle a “unified account of mem-
ory,” because remembering mathematical truths and the like doesn’t seem to require any phan-
tasm at all (1992, 305). The maneuver she makes turns the memory of such truths into a memory
of having learned the truth in question. But her premise is false: Aristotle insists that “the
soul never thinks without a phantasm” (810 00d¢énote voel Gvev gavtdopatog 1} Yoxn) (An.
431a16-17), and that “even when we engage in theoretical contemplation, we must have a phan-
tasm on which to theorize” (6tav te Oewpf], dvaykn dua @avtacud ti Oewpeiv) (An. 432a8-9).
Likewise, he says at Mem. 449b35—4s50a1: “Nor can we think without phantasms” (kai voeiv ovk
€oTv dvev @avtdopatog). Annas might believe that “there is no need to assume images of any
kind” for such cognitive acts, but she would thereby be in disagreement with Aristotle.

“Otav o0V dua 1{ Te Tod Tpdypatog yivnTar kivnolg kai 1) Tod xpévov, TéTE TH WvAun
évepyel.
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Immediately after telling us that the two movements can come apart
from one another, Aristotle indicates that the movement relative to time
is sometimes precise (metrd), “for example, that one did such and such
the day before yesterday” (453a1).** But it needn’t be so in order for mem-
ory to occur, for “people often say that they remember [that something
occurred] but not when [it occurred], whenever they don’t know the pre-
cise quantity [of time]” (453a2—4).” Evidently, when Aristotle claims that,
“when someone actively remembers, he says within his soul that he heard,
or felt, or thought this before” (449b18—24), the “before” in question
needn’t be any more specific than “before now.”

But how does one judge that something happened before now? Aristotle
provides the beginnings of an answer in the paragraph immediately before
his discussion of the two movements involved in remembering:

But the most important point is that one must know the time, whether precisely
or indeterminately. There is (let it be granted) something by which one judges
greater and less [time]; and it is reasonable to suppose that it’s like the case of
magnitudes [megethé]: for the mind does not think of large things at a distance
by reaching out toward them, in the way that some say vision occurs (for one
may think of them even if they are not there), but rather by a proportionate
[analogon] movement. For there are in the mind similar figures and movements.

(452b7-11)*

This passage strongly suggests that judgments of time are issued, in
Aristotle’s view, by the same faculty that issues judgments concerning
spatial magnitudes. Magnitude (megathos) is listed in De Anima 11.6 as
one of the common perceptibles, along with motion, rest, number, and
figure. In order to appreciate the nature of the movement in the soul that
contributes the temporal component of memory, then, let us examine
Aristotle’s brief discussion of the common perceptibles.

+ olov 6t1 TpitnV fuépav 68nnote énoincev.
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CHAPTER 9

Time and the common perceptibles

Aristotle’s view concerning the perception of various types of magnitudes
has roots in Plato’s thought. In the Prozagoras, Socrates engages the dia-
logue’s namesake about the importance of “the art of measurement™

I will say to them [sc. ordinary men]: “Answer me this: Do things of the same
size appear to you larger when seen near at hand and smaller when seen from a
distance, or not?” They would say they do. “And similarly for thickness and plur-
alities? And equal sounds seem louder when near at hand, softer when farther
away?” They would agree. “If, then, our well-being depends upon this, doing
and choosing large things, avoiding and not doing the small ones, what would
seem to be our salvation in life? Would it be the art of measurement [hé metrétiké
techné] or the power of appearance [hé tou phainomenou dunamis]? While the
power of appearance often makes us wander all over the place confused and
regretting our actions and choices with respect to things large and small, the
art of measurement, in contrast, would make the appearances lose their power
by showing us the truth, would give us peace of mind firmly rooted in the truth
and would save our life.” (356c4—e2)’

This endorsement of the art of measurement appears several steps into an
imagined dialectical exchange between Socrates and the common man
concerning weakness of will (akrasia). His appeal to ordinary perceptual
phenomena and associated judgments concerning relative magnitudes is
intended as a kind of metaphor: the “large things” and “small things”
in which he is primarily interested are of course things of greater and

* “Ote M tobto obtwg Exel, T0de pot dnokpivache, priow. Qaivetar VUV T SPer Td avTd
UeYEDN £yyUBev uev pellw, néppwhev d¢ EAdtTw: fj 0U; — dHoovotv. — Kal ta maxéa Kai T
TOAAG woavTwg; Kai al ewval ai Toar Eyyvbev pév peilovg, méppwbev 8¢ oukpdrepat; —
daiev &v. — El 00V €v T00Tw Nuiv AV TO €0 TPATTELY, £V TQ TX UEV UEYGAQ UK Kol TPATTETY
Kal AapPdvely, td 8¢ opikpd kai @edyewv kal pr mpdttely, tig dv AUiv cwtnpia épdvn
100 Piov; dpa 1| ueTPNTIKY TéxVN A 1) ToD @aivopévov dbvapig; i abtn ugv fAudag émAdva
Kal €moiel dvw e Kal KATw TOAAdKIG petadauPdverlv Tavtd Kol HETAUEAEWV Kal €V T
npdeotv kal év Taig aipéoeoty TV peydAwy Te Kal oUKp®dV, 1) 3¢ UeTPNTIKA EKVPOV HEV &V
gnoinoe T00T0 TO Qavtacpa, dAwoaca §¢ T0 GANOEG flovxiav dv énoinoev Exelv TRV Yuxnv
Uévovoav €mi t@ GANOeT kai £owoev &v TOV Piov;
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smaller goodness, not spatial magnitude. So the talk of size and thickness
is a heuristic intended to get Protagoras’ (and Plato’s readers’) intuitions
oriented in the desired direction. Socrates maintains that the moral defect
of akrasia is in fact a form of ignorance — specifically, it’s a case of being
ignorant of the genuinely relevant facts, the relative quantity of objective
goodness possessed by the competing objects of desire.

While Plato’s use of spatial perspective is metaphorical, Aristotle takes
such perceptual phenomena as a topic worthy of serious philosophical
investigation in themselves. His first move toward addressing the issue
comes in De Anima 1.6, where he draws two important distinctions in
connection with types of perceptibles. The first distinction is between
things that are perceived as such (kath hauta) and those that are perceived
only incidentally (kata sumbebékos). This distinction is grounded on facts
about the features of perceptible objects that are causally efficacious rela-
tive to the function of our various perceptual faculties. So, for example,
since eyes are specifically attuned to color properties (by virtue of the
transparency of the koré), color is one of the kath hauta perceptibles.
None of our sense organs is attuned specifically to substances, let alone
to male offspring of any particular man. Thus, although Aristotle is will-
ing to grant that one sees the son of Diares, he insists that this is a case
of kata sumbebékos perception: the white, moving thing that one sees just
happens to be the son of Diares, and to the extent that one sees that man
as the son of Diares, the act includes content that is contributed by some-
thing other than the activity of visual perception.*

The second distinction is among the kath hauta perceptibles themselves.
Some of these are perceived by just a single sense-faculty, while others can
be detected by more than one. The former Aristotle dubs “proper” (idia)
perceptibles, the latter “common” (koina) perceptibles. The proper per-
ceptibles are color, sound, scent, flavor, and, in the case of touch, “many
different properties” for which there is no general term other than “tan-
gible” (418a13—14). The common perceptibles are identified in De Anima
I1.6 as motion, rest, number, shape, and magnitude (418a17-18).* The rele-
vance of the common perceptibles to the hylomorphic interpretation of
Aristotle’s temporal theory should be plain to see. Motion is the matter
of time, while perception is time’s form; since Aristotle develops a view

> See my discussion of de dicto perception in Chapter 3.
3 8Yig xpwpatog kal dkor Poé@ou kal yeborg xupol,n § aen mAeiovg pev Exel dragopdc:
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concerning the perception of motion quite independently of his discus-
sion of time in the Physics, that view will likely illuminate the latter.

Shortly after his remarks about the movement relative to time in acts of
memory (quoted in the previous chapter), Aristotle claims that “we must
cognize magnitude and motion with the same faculty with which we cog-
nize time” (450a9—10).” He specifies the faculty in the next sentence: “Thus
it’s clear that the cognition of these things belongs to the primary sense-
faculty [to proton aisthétikon]” (450a11-12).° As promised, the question
concerning the identity of the primary sense-faculty will be taken up
momentarily; however, it is important to note that the perception of the
common perceptibles, and of time, crucially relies on phantasms. The
remainder of the first sentence quoted is this: “and the phantasm is an
affection of the common sense-faculty” (¢#6s koinés aisthéseds) (450a10—-11).”
Thus, the movement relative to time is also a phantasm, and we ought to
get clear about its etiology and content. First, though, recall that Aristotle
invokes the “indivisible and ultimate” sense-faculty in the De Memoria as
the locus of memory-phantasms (451a25-30). Evidently, then, we have at
least three faculties over and above the five ordinary sense-faculties: the
primary, the common, and the ultimate (and indivisible) sense-faculties.
Given their apparent centrality in the perception of motion and time, it
would be good to understand the identity and function of each.

Unfortunately, the situation is complicated by several facts. First,
Aristotle seemingly introduces yet another sense-faculty in the De Somno,
which he dubs the “controlling” or “ruling” (kurion) sense. Second, he
insists in the opening chapter of Book 111 of the De Anima that there is
no sense-faculty in addition to the five ordinary senses, and yet it appears
as though he is committed to an additional four. Third, he states in the
same chapter that “there cannot be any special faculty for the common
perceptibles” (425a14-15),° and yet the most obvious function of the com-
mon sense-faculty would be precisely the perception of the common per-
ceptibles. Let us address these problems in reverse order.

When Aristotle says that there can be no special faculty or organ for the
common perceptibles, the emphasis rightly belongs on “special” (idion),
which I have rendered as “proper” above in connection with the proper
perceptibles. What it is 70 be a common perceptible is to be perceptible by
more than one of the five ordinary sense-faculties; so to suggest that there

uéyedoc 8 dvaykaiov yvwpilew kai kivnotv ¢ kai xpévov.
Mote eavepov 6t @ TPdTw aichNTIK ToUTWV 1] YVRGiG EoTiv:
Kal 0 @avtacua tfig Kowvig aioBrioewg nddog otiv.

AN Uy 008 T@V KOV@VY 01V T eivat aiodnTrpLév T1 iStov.

N

o



152 The form of time: perception

is a special or proper faculty for the common perceptibles is incoherent.
This explains why Aristotle makes the stronger claim that there cannor
be any such sense-faculty, rather than simply to deny that there is in fact
one. Rightly understood, then, he does not with this argument preclude
the existence of a sense-faculty or organ for the common perceptibles. If
there is such a faculty, however, it is not one of the five ordinary sense-
faculties.

But this takes us directly to the second problem, namely Aristotle’s
insistence that there is no sense in addition to sight, hearing, smell, taste,
and touch. How can he consistently maintain this view in light of his invo-
cation of the primary, common, ultimate, and ruling sense-faculties? Are
the latter four to be variously identified with members of the other five?

No. The argument that figures at the opening of Book 11 of the De
Anima is, like the sequel concerning the common perceptibles just exam-
ined, focused narrowly on faculties and organs for perceiving proper per-
ceptibles. It is an argument to the conclusion that there are no perceptible
features of reality that elude our perceptual capacities; it is not an argu-
ment to the conclusion that we possess no perceptual capacities or organs
in addition to the five mentioned. He wishes to establish that there is no
possible sense that we lack, not that we have none over and above the
familiar five. So he is free to say that we have sense-faculties other than
sight, hearing, smell, taste, and touch.

What, then, are we to make of the other four? One tempting interpret-
ative strategy might involve identifying some of them with others in order
to avoid what looks like a proliferation of perceptual capacities. (Why
nine sense-faculties?) But given that “primary” and “ultimate” are plaus-
ibly antonyms (“proton” can be translated as “first’, and “eschaton” could
be rendered “last”), one might be more than a little pessimistic about the
prospects of reducing the four to one. I suppose it is unnecessary to say
that a fully respectable answer to this question would occupy the better
part of another book, so I wish to provide my own solution to this puzzle
by simply enumerating various claims that Aristotle makes about the fac-
ulties in question as prima facie support for my solution.

The common sense-faculty:

Cr. Apprehends common perceptibles directly (An. 425a27-8).

Cz. Is that by virtue of which we perceive that we see, hear, etc. (Somn.
455216-17).

C3. Is common to all the organs; is one; is ruling (kurion); varies its modes of
sensitivity with each class of perceptible object (e.g. sound and color); and is
closely connected with the sense of touch (Somn. 455a20-3).
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C4. Is affected in sleep (Somn. 455226).

The primary sense-faculty:

P1. Perceives time (Mem. 450a9—10).
P2. Perceives all things (Somn. 455bro—11).
P3. Is paralyzed in sleep (Somn. 454223, 456a20—s5, 458226—32).

The wultimate and indivisible sense-faculty:

Ur. Is where affective states are implanted to become memories (Mem.

451225-30).
U2. Is the final point of arrival for sensory modifications; is one; is a single mean;
differs in modes of being (An. 431a17-9).

The ruling sense-faculty:

Ri. Controls all the others (Somn. 455a35).

R2. Is rendered powerless in sleep, thereby rendering all other sense organs
powetless (Somn. 455b1-3).

R3. Resides in the region about the heart in sanguineous animals, which is also
the origin of bodily movement (Somn. 456a4—6).

As cursory as they are, I believe that these characterizations encourage the
thought that the common, primary, ultimate, and ruling sense-faculty
are in fact one in number. That the primary and ruling sense-faculties are
one is suggested by P3 and R2. That the ruling and the common sense-
faculties are one is suggested by pairs R1 and C3, and R2 and Cy4. That
the common and ultimate sense-faculties are one is suggested by C3 and
U2. By the transitivity of identity, we have before us one sense-faculty
(and associated organ or physiological system) with four distinct func-
tional aspects.

The region of the heart is the primary sense organ in the sense that it
is the source of the functional capacities for the familiar five senses and
therefore figures (or is implicated) in their very being’ A dead eye is a
sightless eye, and a sightless eye is an eye in name only (A#n. 412b20). This
is why without touch, whose organ is the region of the heart (Sens. 439a1),
there can be no other sensory capacity (An. 435b2—3).

9 Here we have the arché mentioned at Insomn. 459b4, quoted in section 8.1 above. The heart is
also the arché of self-movement, in which “memories and anticipations, making use of things of
this kind [thoughts and phantasms of the pleasant and painful] as likenesses, are now more and
now less causes of the same changes of temperature” (uvfipan 82 kol Anideg, olov eiddAoig
XPWHEVAL TOI¢ TOl0UTOIG, OTE eV HTToV OTE 8¢ MdAAov aitial T@V avT@V giowv) (MA 8,
702a5—7 — cf. MA 10).
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The region of the heart is the u/timate sense organ in the sense that it
is the final point of arrival for sensory modifications. As we saw above in
our examination of phantasia’s role in perception, qualitative modifica-
tions of the koré induce further modifications deeper within the body
until they finally arrive at the heart.

The region of the heart is the ruling sense organ in the sense that it
somehow coordinates the activities of the five ordinary senses. Aristotle’s
explanation in the opening chapter of the Nicomachean Ethics of how the
“most authoritative science” (kuridtaté epistémé) coordinates the goals,
products, and activities of the subservient sciences is instructive here.”
Political science employs the subservient sciences (oratory, generalship,
economics, etc.), and its comprehensive end includes theirs as compo-
nents. Now the function of the eyes is to see; that of the ears is to hear;
and so on. Thus, the function of the ruling sense-faculty is to perceive
comprehensively for the sake of its possessor’s well-being."

Finally, the region of the heart is the common sense organ in two
importantly related respects.

First, it coordinates the heterogeneous products of the separate, per-
ipheral (as we may now say) sense organs, by virtue of which process its
possessor apprehends the different proper sensibles as collectively map-
ping onto perceptible objects in various ways. Indeed, Aristotle invokes
the common sense-faculty in explaining how the physiologically disjoint
perceptions of the proper perceptibles (for example, of bitterness and of
yellow) are unified into a single, coherent awareness of a qualitatively
complex object (specifically, of bile).” We should also suppose, then, that
the common sense is involved in the complex perception of the white
moving thing (which happens to be the son of Diares) mentioned in
De Anima 11.6. Precisely because the common sense-faculty serves these
functions, its ultimate role is analogous to what Kant calls the “unity of
apperception.” Closer to his own time, in identifying the heart as the

© Also cf. Met. A.1, in which Aristotle says that one sense of arché includes the dpxitektovikai,
or “architectonic arts.” The very same term appears (in a different grammatical case) in NE 1.1
as a description of the “ruling science.” So the fact that the ultimate sense organ is described
at Insomn. 459b4 as an arché creates a direct link between the ultimate and ruling sense
organs.

Compare this with P2 under “primary sense-faculty” above; also see An. 435b20 ff.

2 Note there’s no claim being made here that perceiving bitter yellow stuff constitutes a perception
of bile in the de dicto sense of perceiving employed in Chapter 3; an additional noetic contribu-
tion is required for that.

Kant (1965), A1os, A108.
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center of sensory awareness and of thought, Aristotle preserves a tradition
evident in Plato, and even in Homer.™*

Second, by Cr above, the common sense-faculty directly apprehends
the common perceptibles: motion, rest, number, figure, and magnitude.
But recall that he maintains that all of the common perceptibles are per-
ceived by motion (425a17-18). Now that we understand that the common
sense-faculty trades in phantasms, which are (materially) movements set
up in the body by the qualitative alteration of the peripheral sense organs,
we are well situated to pursue Aristotle’s justification for this remark. For
when Aristotle says that “we perceive magnitude by movement,” the “by”
in question (carried in Greek by the dative case declension of “move-
ment”) is ambiguous: does Aristotle believe that we perceive magnitudes
by means of perceiving movements, or that our perception of magnitudes
somehow consists in movements? His answer, as we shall see in the follow-
ing section, is “both.”

Let us remind ourselves of the opening questions that spawned such
speculation: what is the nature of the phantasm relative to time that fig-
ures in cases of memory? The answer to this question is to be found in
determining more precisely how the primary sense-faculty cognizes mag-
nitude, motion, and time.

9.1 SCHEMAS AND PERSPECTIVES

The De Memoria passage where Aristotle claims that we judge temporal
intervals with the same faculty with which we judge distances is a treach-
erous bit of text. Although we have already seen part of the difhicult para-
graph (at the end of section 8.2), I wish to present the passage in full,
because the interpretation I shall offer differs from the standardly received
interpretation.

But the most important point is that one must know the time, whether pre-
cisely or indeterminately. There is (let it be granted) something by which one
judges greater and less [time]; and it is reasonable to suppose that it’s like the
case of magnitudes: for the mind does not think of large things at a distance
by reaching out toward them, in the way that some say vision occurs (for one
may think of them even if they are not there), but rather by a proportion-
ate movement. For there are in the mind similar figures and movements. So
when one thinks of the larger things, how will that differ from one’s thinking

4 Cf. Tht. 194c ff., where Plato alludes to Homer’s characterization in the //iad of the heart as wax,
a metaphor Aristotle himself employs several times in his discussion of perception, perhaps most
famously in An. 1.12.
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of the smaller things? For though they are smaller, all the internal things
are, as it were, proportionate to the external. Now as we may assume within
a person something proportionate to the forms of things, so we may equally
well assume something else proportionate to their distances. It’s as though, if
one has the movement AB, BE, one makes CD; for AC and CD are propor-
tionate. Why, then, does one make CD rather than FG? Is it not because as
AC is to AB, so H is to I? These movements one therefore has together. But
if one wishes to think of FG, one thinks of BE in the way one did before, but
now instead of H, I, one thinks of K, L. For these are related as FA is to BA.

(452b8—23)"

The significance of the implicit diagram depends on what we take Aristotle
to be doing in this passage. G. R. T. Ross contends that:

Aristotle’s sole point is to show how external [distances] and [movements] may be
reproduced iz parvo in the psychical organs. His explanation is that the internal
[schemas] and [movements] are analogous to the external ones, just as the sides
of a small triangle are in the same proportions as those of one any number of
times larger.”®

Ross reads “the larger things” as denoting external magnitudes and “the
smaller things” as denoting the internal schemas and movements that
are hypothesized to represent the external “larger things.” This reading is
plausible insofar as immediately after asking the question regarding the
difference between a subject’s thinking of larger things and his thinking
of smaller things, Aristotle remarks that the internal movements are all
smaller than their external causes.” Ross’ reconstruction of the implicit
diagram is shown in Figure s.

As Ross has it, AB stands as the “psychic distance” (in a sense to be
explained below) to internal object BE, whereas AC is the real distance
to external object CD. Although this reconstruction differs from both
Themistius’ and Freudenthal’s — the other influential interpretations of

5 Eotw 8¢ T1 O kpivel TOV MAeiw kal EAdTTw eBAoyov & (domep Td ueyEON voel yap T
psyo’(Aa Kal néppw oV t® dmoteivewv kel TRV didvolav, Gomep TNV SYv @aot tiveg (kai
yocp un Svtwv opotwg Voncsl) AN il dcvo'()\oyov Kwr']cet £oTL yap €v ocl’)tﬁ 0 Spota
oxnpata Kal Klvnoslq tivi ovv dofoel, Gtav Td pst(w vofl, 611 éxeiva voel, 1 T s)\attw,
TAVTa yap t& £vtog EAdTTIW, wonep ocvoc)xoyov Kal T EKtog got1 & 1cm)q wonep Kal Toig
eldeotv dvdAoyov )\aﬁsw ANo év alT®, oltw Kal to1g anoctnpaow wcnsp ovv €l v
AB BE xiveitat, molel tr]v ra otvoc?xoyov yocp r] AT kai f TA. ti o0V pot)\)\ov tY]V TA A thv ZH
HOISI, r] WG 11 AT 1pog Thv AB 8)(81 outwc 1 10 © 1pPdg tr]v I sxa tavtag ovv dua KIVETTalL.
av 8¢ tv ZH Bov?\r]tm vofioat, TRV uév BE 6poiwg poel, dvti 8¢ tdv O1 tag KA voel. abTat
yap €xovotv G ZA mpdg BA.

1 Ross (1973), 279. The bracketed words appear in Greek in Ross.

7 Recall that this feature of Aristotle’s view played an important role in my explication of how
phantasia contributes to the “specious present” in section 8.1 above.
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Figure s. Ross’ diagram.

this passage, both of which Ross aptly rejects™ — the three agree that the
various parts of the diagram represent respectively “outer” and “inner”
movements and magnitudes, which are designated in the surrounding
passage by “the larger things” and “the smaller things.”

I am convinced that this reading cannot be correct. For first of all,
it misplaces the level of the discussion. On Ross’ view, Aristotle’s ques-
tion asks how one’s thinking about external magnitudes differs from
one’s thinking about one’s own psychic representations of them. This is
a question far better suited for an investigation into metacognition than
it is for ordinary, first-order cognition or perception. That Aristotle is
concerned here with the latter is evidenced by the leading question in
the paragraph: how does the mind think of large objects at a distance
if not by reaching out to them (as Empedocles seems to have thought,
and as Plato believes occurs in the case of vision)? Nowhere prior to the
remark about all internal movements being smaller than their external
causes does Aristotle suggest that these, internal and external, are the two
sets of movements being distinguished from one another. So rather than
treating that remark as informing the rest of the paragraph, as Ross does,
I believe it is better regarded as an aside that serves to further empha-
size the problem with which he is centrally concerned: since by hypothesis
external magnitudes of different sizes are represented by internal move-
ments that differ in size from their originals, by virtue of what fact are
greater and lesser external magnitudes accurately so represented?

® Ross (1973), 276-83. 1 say “aptly” because both Themistius’ and Freudenthal’s diagrams
require supplying alphabetic point-names not present in the original (five names in the case of
Themistius’ diagram, three in the case of Freudenthal’s).
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Thus (second), if we take the leading question within this passage to
concern our ability to make discriminations among various magnitudes
within the same sphere, it is entirely beside the point to read “the larger
things” and “the smaller things” with Ross as designating external and
internal magnitudes respectively. For on this reading the central question
goes unanswered.

Ross comes closer in the following to correctly identifying the point of
the passage:

Will not an internal [schema — sc., AB] which represents a length of six feet at
a certain distance [say, AC] represent one of twelve feet at double the distance
[AF]? Aristotle replies that this is so, but that in the two cases we are conscious
of a different proportion between the external and the internal. We have some
standard by which we measure rea/ size. We are conscious of the rea/ distance
from the eye outwards of the various objects, and hence (to state the case in
modern terms) we know that an affection of the retina, which may mean a size
of two inches in a near object, may mean two miles in a distant one. This is what
Aristotle means when he says that [AC] is to AB in the proportion of H to I, but
[AF] is to AB in the ration of K to L.?

Two comments are in order on Ross’ answer to the question concern-
ing the alleged indeterminacy of the intrinsic representational content of
the internal schema. First, his claim that “Aristotle replies that this is so”
is entirely without textual justification. Indeed, I shall argue below that
Aristotle is committed to answering the question with a qualified “no.”
Second, far from actually answering the question Aristotle poses, Ross
merely restates the implicit explanandum: we have a brute ability to be
conscious of real size and distance. One should interpret a theory as being
committed to such brute abilities only when the textual evidence is clear
and univocal. But the De Memoria passage is neither.

The more natural way of understanding the diagram is as alternatively
representing coordinate magnitudes within the external and internal
spheres. Let us begin, then, with the external sphere. On this way of treat-
ing it, the diagram represents a viewer (at A), three perceptible objects of
varying sizes (magnitudes BE, CD, and FG) displaced from the viewer at
three different distances (AB, AC, and AF). Now Ross is quite correct in
emphasizing Aristotle’s claim that “there are in the mind similar figures
and movements ... proportionate to the external.” So we may likewise
regard the diagram as representing psychic states of our viewer, in which

¥ Ross (1973), 280. Emphasis in original.
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three objects of thought are perceived or imagined as though displaced
from the subject’s point of view.

Perhaps the most salient feature of the diagram is its representation
of the fact that the three objects will strongly coincide in terms of their
apparent sizes. This fact is represented by the single angle whose vertex is
A and along whose sides B, C, F, and E, D, G all lie. In contemporary
terminology, the subtending angles for objects BE, CD, and FG are iden-
tical. Indeed, if the three objects were spheres, they would have identical
apparent sizes and could be arranged so as to perfectly overlap from the
perspective of the viewer.

So how does this begin to answer the central question of the passage —
namely, how do we think of larger objects at a distance? In the imag-
ined case of the three spheres, the only phenomenal features on which
one could base judgments concerning their relative sizes and distances
would be certain facts about occlusion: if sphere BE occludes sphere CD,
then BE is nearer than CD and therefore the smaller of the two.** But
what if there is only one sphere? How could an agent determine its size or
distance?

The key to answering this question is Aristotle’s remark that “as we may
assume within a person something proportionate to the forms of things,
so we may equally well assume something else proportionate to their dis-
tances.” Consider the following account. I know that hippopotamuses
are large creatures, because I have seen living specimens in the zoo. On
Aristotle’s view, I have the perceptible form of hippopotamus in my soul.
Introspection reveals that my stock mental image of a hippo (one might
be permitted in this context to speak of my visual concepr of a hippo) is as
of an adult specimen as though viewed from roughly ten meters. When I
happen to see a mature hippo from a greater distance, it will appear pro-
portionately smaller than my standard mental image appears to me. Or,
to come at it from a different direction, if I am asked to think of a hippo
at twenty meters, my mental image of the animal will be roughly half the
size. Or yet again, I might be asked to think at once of a juvenile hippo at
ten meters and an adult at twenty meters. In that case, the apparent size
of the two imagined creatures might well be the same. What, then, would
make it correct to say that I've satisfied the request, rather than to say

> [ ignore here non-synchronous visual information (such as parallax phenomena) and proprio-
ceptory information (such as the felt contracting and relaxing of the yoke muscles involved in
binocular vision). I know of nowhere in the corpus where Aristotle acknowledges the import-
ance — or even the existence — of such perceptual cues in depth perception.
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that I've simply imagined two hippos of the same indeterminate size at an
indeterminate distance?

This is precisely the question that Aristotle is pursuing in the instant
passage. He begins by assuming that we have a faculty for perceiving
magnitudes, and he later takes it as a premise (“gar” — “for,” 452b13, bis)
that the internal and external movements are proportionate. The ques-
tion he asks is how our thinking of larger objects at a distance will differ
from our thinking of smaller ones. So, again, it seems rather implausible
that Aristotle would go to such lengths simply to “show how external
[distances] and [movements] may be reproduced 77 parvo in the psychical
organs,” as Ross maintains.

Now he says, “It’s as though, if one has the movement AB, BE, he
makes CD; for AC and CD are proportionate.” As applied to our toy
example, “AB, BE” abstractly represents my standard mental image or
visual concept of a mature hippo at some determinate distance, where the
movements in question are phantasms that have been embedded within
my primary sense organ as a memory.” When I am asked to think of a
similar specimen at a greater distance — namely AC — I “make” CD as a
superposed construction on my standard mental image. This is the point
of Aristotle’s remark at 452b22 that one has the movements “together”
(hama).”* The representational content is displayed diagrammatically in
Figure 6.

The imagined beast whose distance is twice that of the nearer is imag-
ined to be of the same size, which requires that its apparent size as imag-
ined be half that of the nearer. This fact is represented by the relative size
of the subtending angles CAD and BAE.

So in order for me to succeed in thinking of a larger object at a greater
distance, something like Figure 7 represents my thought.

* As an aside, here is one promising way of understanding Aristotle’s obscure discussion of the
acquisition of empeira (“experience,” or better: “concepts”) by means of ¢pagdgé (“induction”)
in An. Post. 11.19. He says, “So from perception there comes memory, as we call it, and from
memory (when it occurs often in connection with the same thing), a concept; for memories that
are many in number form a single concept” (Ex u&v obv aio®ricewg ylyvetar pvijun, Homnep
Aéyopev, €k 8¢ uvAung moAAdkig o0 abtod yryvovévng éunetpio ai yap moAAal pvijpat
0 GpOu® éunerpia pia €otiv) (100a3—s — cf. Met. A.1). The relevant explanatory device here
is phantasms. If phantasms are movements with wave-like properties, one can see how super-
position of many perceptually induced phantasms of specimens of some kind K can produce the
concept (or more ambitiously, understanding of the universal) of K by means of wave interfer-
ence. Constructive interference will tend to amplify the common traits among the specimens,
while destructive interference will tend to diminish “noisy” features that do not properly belong
to the kind in question as such.

Many translators render hama as “simultaneously,” but this is too weak. More on the importance
of this term below.

2
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Figure 6. Two adult hippos.
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A

Figure 7. Juvenile and adult hippo.

Subtending angles CAD and BAE are in this case equivalent, so the
apparent size of the imagined objects is the same. But, again, what sort
of phenomenal content would provide the basis for thinking that this
diagram accurately represents the complex thought? The answer requires
that we take seriously Aristotle’s remark that “as we may assume within a
person something proportional to the forms of things, so we may equally
well assume something else proportionate to their distances” and consider
what sort of things I am supposed to be imagining. If BE is the appar-
ent size of a juvenile hippopotamus as though viewed from ten meters,
then CD might be the apparent size of an adult hippo as though viewed
from twenty meters; or if BE represents an imagined golf ball as viewed
at arm’s length, CD might represent a tennis ball as viewed from two
meters. Note that it is psychologically impossible to imagine a regulation
tennis ball at arm’s length together with another regulation tennis ball at
five meters where both have the same apparent size. If they do have the
same apparent size as imagined at different distances, then at least one of
the two balls will necessarily be thought to have a size different from that
of a regulation tennis ball.

So in this passage Aristotle accurately describes an interesting fact about
human psychology and perception. It is a fact that has been exploited by
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Hollywood under the name of “forced perspective™ if a real F-16 fighter
jet isn’t in a film’s budget, a high-quality model placed appropriately
nearer the camera than the live actors can produce in the moviegoer an
experience as of the real thing.

On my reconstruction, then, the movements represented by AB, BE
constitute the compound phantasm serving as one’s standard visual con-
cept of a thing of kind K as viewed from some determinate distance Q
and plays a role in perception analogous to the minor premise of a prac-
tical syllogism in the case of action by engaging particular episodes of
perception.” Such a compound phantasm serves as a standard against
which other phantasms (whether perceptually induced or otherwise) may
be compared by means of superposition. Indeed, as we shall see below,
the ability to fuse or superpose the content of distinct first-order phan-
tasms seems to be one of the functions of phantasia generally. But for
now, let us note that, on Aristotle’s view, judgments of size and distance
involve visual concepts as a matter of psychological necessity, and these
are intrinsically kind-relative and have determinate content representing
determinate magnitudes. But if that’s right, then Ross’ claim that “an
internal [schema] which represents a length of six feet at a certain distance
[might also] represent one of twelve feet at double the distance” is plainly
false. Or, at any rate, it will be plausibly true only in cases where the vis-
ual concept is less than fully formed or is otherwise deficient, a point to
be taken up momentarily. So whereas Ross reads Aristotle as being com-
mitted to a kind of brute, inexplicable ability to judge the real size and
distance of external objects, I take him to have an explanation for our
ability to make such judgments that is consonant with other elements of
his psychological theory.

To take just one such element, this interpretation provides the theor-
etical resources to explain Aristotle’s remark in De Anima 111.3 that our
perception of the common sensibles is liable to the greatest degree of
error, “especially when the perceived object is at a distance.™* His favor-
ite example to illustrate error in judging size at a distance involves the
sun: he says in at least three places in the corpus that the sun appears

 In this regard, a visual concept is closely akin to the yryyAvpdg (“ball-and-socket joint”) men-
tioned in An. 11110, the same chapter in which Aristotle maintains that the sense of time — and,
in particular, of the future — is a necessary psychological trait for resisting the allure of immedi-
ately present, pleasant objects. More on this below.

Tpitov 8¢ TV KOGV Kai Emopévwy Toic cuUPEPNKSOLY oig Umdpxel T& 181 (Aéyw & olov
kivnoig kai péyebog) & cuuPéPnke toig aioBnroic mept & pdAiota fidn €otiv dmatndivral
Katd TV aiodnotv ... kai pdAiota Stav méppw T alo®nTov 1 (428b22—30).
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even to healthy individuals to be one foot in diameter.” This occurs prin-
cipally on account of three facts. First, the sun is sui generis, so we never
have occasion to experience different specimens. Second, all of our per-
ceptual experiences of the sun are for practical purposes perfectly uni-
form in terms of spatial displacement: the difference between the height
of the highest peak and the depth of the deepest pit is as nothing com-
pared to the distance of the sun from any point on earth. Third, the
occluding objects by which we might judge the sun’s size and distance
(e.g. mountains, clouds, the moon) place only a lower bound on the sun’s
magnitude,*® and the celestial objects occluded by the sun (e.g. the fixed
stars and the occasional planet) are of magnitude similarly difficult to
determine. Thus, when it comes to the sun, there is precious little from
which we might be able to construct the psychic analog of Figures 5—7.

Less egregious errors in perceiving spatial magnitudes can be explained
along similar lines. For example, someone might incorrectly judge the
size of a distant animal because he misjudges the animal’s species; even if
he correctly identifies the beast as a hippopotamus, his visual concept of a
hippo (represented as “AB, BE” above) might be defective; or there might
be other objects in the perceptual field generating “noisy” visual cues, as
when the beast is standing next to a plant whose apparent size is for one
of the foregoing reasons misjudged. On Ross’ reading of the De Memoria
passage, such errors of judgment are essentially inexplicable.

I said above that the ability to fuse or superpose the content of dis-
tinct first-order phantasms seems to be one of the functions of phantasia
generally, and this is a point with additional consequences for my inter-
pretation. In De Anima 111, Aristotle takes up the question concern-
ing the difference between humans and the lower animals with respect
to selfmovement. His answer is couched in terms of different kinds of
phantasia:

But how can they [imperfect (atelés) animals] have phantasia? Mustn’t we say
that, as their movements are indeterminate [aoristds], they have phantasia and
desire, but indeterminately? Perceptual phantasia, as we have said, is found in
all animals, but deliberative phantasia only in those that are calculative [logis-
tikois]; for whether one shall do this or that directly requires calculation; and

5 An. 428b3—4: @aivetar pev 6 fjAtog modiaiog. Repeated with only slight variation at Znsom.
458b28—9 and 460b17-18. Note that Aristotle is not claiming that anyone believes that the sun is
only one foot in diameter, only that it appears so.

¢ Whence the so-called “moon illusion” in which the moon’s apparent size is greater just above the
horizon (especially a distant mountainous horizon) than it is in the open sky, even though the
subtending angles are identical.
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there must be a single standard to measure by, for one pursues the greater good.
This requires the capacity to make a single phantasm from many. (434a4-10)*

That all animals have perceptual phantasia is a matter of nomological
necessity. To be an animal is, among other things, to possess perceptive
soul, and the material vehicle of phantasia are movements set up within
the body by the qualitative alterations that occur within the peripheral
sense organ during active perception. But why call this kind of phantasia
“indeterminate”?

The answer takes its cue from the point of calling the lower animals
“imperfect.”* To say that a particular animal is imperfect in the relevant
sense is to say that it is incomplete: it lacks something that is possessed
by other animals. The missing element here is, of course, rational soul,
which is possessed only by human animals. In the lower animals, the
content of phantasia is fully determined by the content of perception and
(for many species) memory, whereas humans possess an additional cap-
acity to determine for themselves the content of phantasms. My view on
this issue — which I acknowledge to be too controversial to be argued
for convincingly here — is that such “deliberative phantasia” is materially
identical to perceptual phantasia but differs with respect to its proxim-
ate cause: perceptual phantasms come about through acts of perception,
whereas deliberative phantasms come to be by acts of mind (nous).”” I am
convinced that this is precisely the sort of (or at least one such sort of)
production that Aristotle considers in De Anima 115, where the infam-
ous “maker mind” (nous poiétikos) is introduced and discussed only too
briefly.

At any rate, the point of calling the phantasia possessed by the imper-
fect animals “indeterminate” is just this: the content of their phantasms
fails to be determined in any way by the animal itself, for there just isn’t
anything in the animal capable of doing the required work. That the
content of their phantasms is qualitatively fully determinate is a matter

7 @avtacia 8¢ TdG &v évein; A Gomep kal Kiveital GopioTwg, kal tadt’ €veott pév, dopioTwg
& #veotiv. 1) pév obv aleBnTikn avtacio, Gomep elpnrat, kai év toig &ANoig {Hoig Udpyel,
N de Povdevtikn [sc. pavtacial év toi¢ Aoylotikoi¢ (métepov ydp mpder t0de i t6de,
Aoytopod fidn éotiv Epyov' kal dvdykn £vi petpeiv: to peilov yap Sidker Gote dvvatal Ev
¢k TAeldvowv Qavtaoudtwyv moteiv). Note that the final sentence echoes the description of
epagbgé’s role in the formation of concepts presented in An. Post. 11.19 (cf. note 21 above).

In the context of An. mr11, the imperfect animals under consideration are “those which have no
sense but touch,” namely sponges and other simple animals. The point is quite general, though.
Cf. An. 429a5—9, where Aristotle claims that brutes act only on the basis of phantasms in the form
of lingering perceptions “because they have no mind” (81 to pr €xewv voov).
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of nomological necessity, but the source of determination is ultimately
external. On the other hand, rational animals are capable of determining
the content of their phantasms “from the inside” (703b18—20).° Recall
Aristotle’s characterization of phantasia at 427b17—20 as “an affection
which lies in our power whenever we wish.” Thus, the inability of lower
animals to deliberate is to be explained in part by their inability to form
phantasms whose content represents counterfactual situations, and (2 for-
tiori) their inability to evaluate the relative goodness represented by those
competing counterfactual phantasms.

As a related point, unlike other animals, human beings are capable
of resisting the allure of objects of desire that are immediately present.
And unlike those individuals who are weak of will, the virtuous person
(more precisely, the one who possesses sophrosuné — “prudence”) actu-
ally does resist detrimental temptations, in view of their harmful conse-
quences. The view in question consists of an appreciation of what wi// (or
what would) occur if the power of the temptation is (or were) effective,
conjoined with an evaluative judgment that such harmful consequences
outweigh the benefit of yielding to the temptation, thereby delivering an
all-things-considered judgment. This aspect of Aristotle’s moral psych-
ology is invoked in De Anima 111.10, where the importance of a sense of
time is made explicit:

Appetites can conflict, and this happens when reason and desire are opposed,
which occurs only in creatures with a sense of time (for while thought bids us
hold back because of what is future, desire is influenced by what is immediately
at hand: a pleasant object which is immediately at hand appears both unquali-
fiedly pleasant and unqualifiedly good, because desire cannot see the future).

(433b5-10)"

This is Aristotle’s clinical description of the art of measurement extolled by
Socrates in the Protagoras. In my chosen terminology, it is the prescribed
activity of adopting perspectives on, and thereafter evaluating, counter-
factual situations. A complete understanding of Aristotle’s moral theory
cannot, in my view, neglect to spell out in a detailed way precisely how

* For an interesting (and congenial, from the standpoint of my controversial view) account of the
relation between psuché (and in particular, nous) and determination, see Kosman (1992), 357.
Also cf. MA 11: “For thinking and imagination, as we said above, produce that which brings
about the affections, since they produce the forms which bring them about” (1] yap vénoig kai i
eavtaoia, Homep elpnral Tpdtepov, T& TONTIKE TOV TAINUATWY TPOSPEPOVTLV?).

gnel § Oopé€eig yivovrar évavrtior dAAAAaig, tobto 8¢ cvpPaiver Stav 6 Adyog kal ai
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this activity figures into the psychological constitution and consequent
life activities of the virtuous individual. Such an account must make use
of a sophisticated appreciation of the function of phantasia within acts of
moral deliberation. This project lies rather far from my present ambitions,
but I need finally to show how the foregoing considerations help us to
answer the question posed at the end of section 8.2: what is the nature of
the phantasm relative to time that figures in cases of memory?

9.2 PHANTASMS OF PAST AND FUTURE TIMES

Active perception of oneself and one’s environment induces phantasms,
which propagate through various channels of the body to the central
organ of perception, the heart. As we have seen, one function of the com-
mon sense-faculty is to coordinate and unify the qualitatively disparate
content delivered by the peripheral sense organs and thereby to produce
for its possessor a coherent and comprehensive perceptual experience of
the agent himself located within an environment populated with quali-
tatively diverse objects. The common sense-faculty is responsible both for
the “perception of perception,” whereby a percipient subject is aware that
she sees such-and-such, and also for fusing the disparate active content
of individual senses (e.g. yellowness and bitterness) into a unified experi-
ence of a particular object or quantity of stuff (bile). As such, perceptual
experience has an assertoric character: one doesn’t, on Aristotle’s view,
simply perceive bile; rather, one perceives #hat one is perceiving some-
thing that is both yellow and bitter, which one takes to be bile. Indeed,
Aristotle doesn’t hesitate to use the language of propositional content in
connection with the function of the common sense-faculty,”” and we have
already seen that he is committed to phantasia’s trading in truth-value.”
Under normal conditions, then, the assertoric character of perception
induces in the subject complex beliefs about his environment and himself.
The phantasms that lodge in the ultimate sense organ as memories retain
the assertoric character of their perceptual antecedents. Thus, it often
occurs that an agent, who spontaneously regards his current perceptual

32 To cite two examples, at An. 111.2, 425b12—13 he says that we perceive that (hoti) we see and hear
(aioBavdpeda St1 opdueV kal dkovopev), and just a page later at 426b20—3 claims that the
common sense-faculty asserts (legei), thinks (noei), and perceives (aisthanetai) that (hoti) sweet
differs from white (31 8¢ 6 Aéyorv 8t1 ETepov Etepov yap tO YAukD t0d Agukol: Aéyet dpa
10 abTd" Gote WG Aéyet, oUtw kai voel kal aicBdvetar).

% At An. 1113, 428a18, for example, Aristotle distinguishes phantasia from knowledge (epistémé) and
intelligence (nous) by pointing out the phantasia may be false (€ot1 yap @avtacio kai Pevdic).
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states as veridical, finds himself confronting distinct phantasmic content
of diminished vivacity and distinctness, but which nonetheless possesses a
similar assertoric character to that of his active perceptual states, though
also less vivid. This is part of what it is to remember, on Aristotle’s view.

To adapt an example from Plato’s Phaedo: Socrates sees a lyre lying
on the floor and is reminded of Simmias’ musical performance the night
before. Given the nature of active perception, Socrates cannot doubt (at
least not without great effort) that he is looking at a lyre on the floor before
him. But he is also aware of an image as of Simmias playing the lyre, an
image that Socrates spontaneously regards as veridical. But Socrates can
no more believe that he is currently witnessing Simmias playing the lyre
than he can doubt that he is looking at an idle lyre. So Socrates spontan-
eously regards the event (which is itself a concrete sequence of movements
and qualitative changes) represented by the memory phantasm as actual
and something to which he actually stands in the perceiving relation. But
not now; therefore, before.

Here, at long last, we have a purchase on the two distinct movements
that figure in episodes of memory. The movement relative to the thing is
simply the perceptual phantasm persisting in the ultimate sense organ.
The persisting phantasm, which is itself a kind of movement, is the nomo-
logically necessitated causal product of movements ultimately external to
the subject.’* By virtue of its causal history, it retains an assertoric char-
acter that induces assent or belief in its possessor. The movement rela-
tive to time is a separate act of the common or primary sense-faculty in
which the faculty judges that the movements represented by the memory
phantasm (Simmias’ playing the lyre, in our example) are distinct from
the movements that are the object of active perception (the lyre’s lying
idle). Because part of the content of the memory phantasm and the per-
ceptual phantasm is motion, each is imbued with temporal content by
virtue of figuring as objects of perception and imagination. But we know
that Aristotle regards the primary sense-faculty as responsible for (i) dir-
ectly perceiving the common perceptibles, including motion; (ii) super-
posing diverse phantasmic content; and (iii) unifying and discriminating
the objects of different special sense-faculties. Therefore, in an episode of
memory, the movement relative to time is materially a compound phan-
tasm constructed by superposing the memory phantasm and the current

3 I don’t mean to suggest that the phantasm’s persistence as a memory is nomologically necessary.
Rather, the existence of the phantasm is, cezeris normalis, nomologically necessary. Whether it
lodges in the ultimate sense organ and persists therein depends on contingent facts about the
subject’s constitution and condition. (See Mem. 453b1 ff.)
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perceptual phantasm, and formally a judgment that the time of an event
to which the agent actually stands in the perceiving relation is prior to the
time of the events presently being perceived.

Several comments about this analysis are in order. First, the funda-
mental idea is that judgments about the past are formed by adopting
perspectives on the actual. The assertoric element of a memory phan-
tasm that places the event represented therein in one’s past is precisely
the residue from actively perceiving the event as it occurred. Second,
the analysis is consonant with the schema appearing in De Memoria
insofar as the judgment issued concerning displacement is founded
upon the superposition of two phantasms, though the two are import-
antly different in at least this respect: while a visual concept might be
quite stable, the standard in judgments of time is always changing.
Third (however), no attempt has been made yet to say how precise
(metré) judgments about lapse of time are made, though I shall do so
shortly. Finally, there is no suggestion that judgments regarding past
events are limited to those figuring as the content of a perceptually
induced phantasm. We believe all sorts of things about the remote past
without having directly experienced them. So the view on offer is that
our most basic sense of the past arises out of our adopting perspec-
tives on actual perceptual phantasms. We are free to put this sense of
the past in service to various constructions using deliberative phan-
tasia; but the crucial point is that any phantasm as of a past event
not perceived must carry with it an assertoric character comparable to
that of perceptually induced memory phantasms. For if not, the event
depicted will be regarded as a fiction rather than as something that
actually occurred in the past.

So one actually remembers when the phantasm relative to the thing
and the phantasm relative to the time are together (bama). How does
one remember with precision (me#rd)? Here we need to examine briefly
Aristotle’s account of recollection (anamnésis), which provides the text-
ual context for the very claim we wish to understand. He describes active
recollection as a search (zétéma — 452a8) for something preserved in mem-
ory, proceeding as a kind of inference (sullogismos tis — 453a10), which is
why only humans are capable of recollection, though many animals have
memory. The inference proceeds by the subject’s inducing movements
within himself (phantasms, no doubt) that bring about other movements,
continuing on until the subject finds the memory he seeks (452a7-10).
Many people, Aristotle remarks, successfully employ a mnemonic tech-
nique involving “places” or “loci” (fopdn — 452a12), in which elements of
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the memory sequence are associated with elements of another sequence
whose structure is more familiar to the subject. The discoverer of the loci
method was allegedly Simonides of Ceos, who was present at a fifth-cen-
tury BCE banquet in Thessaly when the roof of the hall collapsed, killing
many of the diners. Simonides was enlisted to help identify the unrec-
ognizable remains of those who had perished, and he was able to do so
by imagining the seating arrangement at the tables. Proceeding from
one seat to the next, Simonides could name each of the deceased diners
and provide “satisfactory directions for their interment.” The example
Aristotle provides of the loci method is perhaps less perspicuous than its
inspiration:

The reason for [the success of the loci method] is that the person passes rapidly
from one thing to the next, for example from milk to white, from white to mist,

and from this to moist, from which he remembers autumn, if this is the season
he is trying to recall. (452a13-16)*

Here the target object of the search is a certain season, and the search
proceeds by associations of qualitative features. Given the proximity of
this passage to the one in which Aristotle claims that “the most import-
ant point is that one must know the time, whether precisely or indetermi-
nately,” it is not unreasonable to suppose that we have here an example of
how one recalls the time of an event fairly precisely.

Because Aristotle offers no explicit analysis of the nature of anticipation
(and little related discussion otherwise), my remarks here will be much
briefer and more speculative. The point of central importance is that both
memory and anticipation make use of phantasm-based perspectives. But
whereas memory involves perspectives on the actual, anticipation involves
perspectives on the possible, and these are induced not by external states
of affairs mediated by active perception, but rather by the agent himself.
Recall (from section 9.1 above) that deliberative phantasia is a capacity —
possessed only, or perhaps only most clearly, by humans” — by whose
activation an agent produces mental images or representations for him-
self. Deliberative (bouleutiké) phantasia takes its name from “boulésis)” or
“wish,” which is likewise a psychic capacity limited to fully developed

3 Cicero (1970), 186.

% 16 § afriov 81 Taxd &’ &AAov & &AAo #pxovtal, olov &md ydAaktogémi Aevkbyv, dmd
Aevkod & ér’ &épa, kai &md ToUToL ¢¢’ YV, 4@’ 00 EUViiadn HETOTWPOV, TadTNV EMINTGV
v Gpav.

7 Cf. NE 1141227—9, where Aristotle countenances the possibility of phronetic non-human ani-
mals. More on this below.
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humans.’® Wish, Aristotle tells us, is an appetitive state whose object is an
apparent good (phainomenon agathon).* Wish is very intimately related to
choice (proairesis), which Aristotle characterizes as “deliberative desire”
(proairesis orexis bouleutiké).* The distinction resides in the fact that wish
takes a certain apparent good as its end, while choice defines the means to
that end.” There is neither wish nor choice concerning things in the past,
but only about what is future and contingent, things that are within our
power to bring about by our own efforts.** Deliberate movement occurs
when an agent conceives or imagines some possible good, makes it an end
of her own through wish, and then searches for a sequence of intermedi-
ate causes through which she might bring about her chosen end. The last
item in the sequence of causes represents the first order of business in pur-
suing the end, the action that is to be taken now.*

The role of phantasms in self-induced movement is quite evident in the
De Motu Animalium, a treatise dedicated to that very topic:

[T]he object we pursue or avoid in the field of action is, as has been explained,
the origin of movement, and upon the thought and imagination of this there
necessarily follows a heating or chilling ... Blind courage and panic fears, erotic
motions, and the rest of the corporeal affections, pleasant and painful, are all
accompanied by heating or chilling, some in a particular member, others in the
body generally. So, memories and anticipations, using things of this kind as like-
nesses [eiddlois], are now more and now less causes of the same changes of tem-
perature. (701b33—2a7)+

Thus, there is a striking structural similarity between memory and rec-
ollection, on the one hand, and wish and choice, on the other. Memory
consists in the preservation of a perceptually induced phantasm within
the common, or ultimate, sense organ. Memories possess their assertoric
character because that same aspect of perception is preserved along with
the imagistic content. Recollection occurs when an agent sets out on a

Y

NE 1111b8. Recall that Aristotle’s dialectical account of phantasia is “an affection which lies in
our power whenever we wish” (to¥to pév yap o ndbog é¢’ nuiv éotiv, Stav PovAdueda)
(427b17-18). On one natural reading of “whenever we wish,” phantasia is a capacity that humans
have the ability to activate at any time. But another reading is quite naturally suggested by the
present investigation of wish (BovAfo1g), according to which phantasia is a capacity that is partly
constitutive of the act of wishing.

NE11.4; cf. Top. 146b3s—7a4.  + NE11ibzo.
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search (zétéma — Mem. 452a8) for a memory. Anticipation, on the other
hand, consists in the “internal” production of a phantasm with coun-
terfactual content. What distinguishes anticipation from a mere musing
is the fact that the former, but not the latter, engages “wish” (boulésis), a
particular variety of appetition. Having chosen the object represented by
the deliberative phantasm as an end, the agent may then search (again,
zétéma — NE 1112b20) for a sequence of causes connecting the agent’s cur-
rent state with the identified end.

Not every act of anticipation involves a practical action on behalf of an
agent, of course. One may anticipate events that will occur as a matter of
natural necessity (e.g. eclipses and solstices — cf. GC 11.10), and also con-
tingent events that one will play no particular role in bringing about (e.g.
foreign affairs). Still, the central cases of anticipation are ones in which an
agent projects his agency into the future, and these occur as has just been
described. Other cases of anticipation can be constructed by imagining
the event in question (an eclipse, perhaps) as being simultaneous with
an action one anticipated undertaking; or one can imagine other agents
anticipating undertaking future actions. Whatever the case, the point of
central importance is this: Aristotle believes that our sense of the past is
based upon our ability to lay down memory traces, whereas our sense of
the future is based upon our ability to create ends for ourselves by means
of wish. Despite the structural similarity mentioned above, these two are
quite different from one another. But this is as it should be, since Aristotle
regards the past and the future as also being fundamentally different from
one another.

Let us now consider in the form of a fanciful illustration the view that
is on the table concerning the very nature of time and judgments thereof.



CHAPTER IO

1he hylomorphic interpretation illustrated

As part of a larger engineering project, Archimedes needs to determine
the maximum velocity that a certain ball attains rolling down a particu-
lar incline plane. He knows that velocity is just a ratio of distance to time,
d:t.' He also knows what distance is and how to measure it. But let us
suppose that, being a bit absent-minded, Archimedes is uncertain about
the nature of time and how it is measured. He remembers reading about
time in the Physics some time ago and wonders where his copy of the text
is. So he sets about trying to recall what he might have done with it.

(Commentary: Archimedes’ recollection of having read the Physics is a
psychic state concerning the past. It is founded upon a compound phan-
tasm consisting of two perceptually induced phantasms, one of whose
content is as of his reading the Physics (this is “the movement relative
to the thing”) superposed with his current perceptual phantasms. The
apparent veracity of each phantasm, along with their joint inconsistency,
compels Archimedes to spontaneously regard the event in question as
occurring in the past.)

In attempting to determine where his copy of the text might be,
Archimedes recalls that immediately after reading about time, he
attended a banquet at Conon’s home at which Conon mentioned
Eratosthenes’ interest in Aristotle’s discussion of place. Visiting from
Alexandria, Eratosthenes didn’t have easy access to a copy of the Physics,
so Archimedes offered to put his copy on loan. But Eratosthenes’ visit
was in the autumn of the year of the olive blight, and as every Syracusan
knows, that was in the nineteenth year of King Hiero’s rule. Archimedes
remembered the time of the visit, because Eratosthenes was staying with
Pausinias, whose orchard was wiped out by the blight. Archimedes now

' Note that, in keeping with his own view of time as a number of motion, Aristotle frequently
deploys temporal values in ratios when addressing problems in natural philosophy, as he does, for
example, in Phys. 1v.8 in disproving the existence of the void (215br ff.).
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clearly remembers delivering his copy of the Physics to Pausinias” house on
the night of a new moon. Probably, it is there.

(Commentary: here Archimedes employs active recollection to deter-
mine both precisely when he lost possession of his book and also the
conditions under which he did so. His search for the target memory
phantasm proceeds by way of an initial memory phantasm’s triggering
other, associated phantasms, some of which are actually dated by virtue
of their possessing temporal content.)

After retrieving his copy of the Physics from Pausinias, Archimedes
reads Aristotle and is reminded that time is a certain aspect of motion,
specifically its susceptibility to division into undetached parts of arbitrary
length by means of perception. So he thinks to himself that in order to
determine the value for 7 in his equation, he will need to define a segment
of the ball’s movement and compare it against some other movement that
he will treat as a standard. He lays plans to conscript three assistants,
to develop a chronometer of unprecedented precision, and to conduct an
experiment.

(Commentary: Archimedes’ psychic states about the future take the
form of an adopted perspective on the possible or potential. By means of
deliberative phantasia, Archimedes conjures phantasms as of himself con-
scripting assistants, and so on. Unlike memory phantasms, these have no
assertoric component; however, each is informed by boulésis, “wish,” by
virtue of which fact Archimedes attaches to the content of the phantasms
a volition, “I will to (such-and-such).” Without such a component, the
phantasms in question would not represent future events for Archimedes,
but rather simply counterfactual situations.)

Within a month’s time, Archimedes secures the human and technical
resources to conduct his experiment. Implementing a series of rotating
mirrors, he (quite incredibly) succeeds in developing a sundial capable
of discriminating the 86,400 equal parts of the average solar day, what
we today call “seconds.” He decides to treat the movement of the stylus’
shadow as the standard movement (which, given the causal connection
between sun and shadow, is to indirectly treat the movement of the sun as
standard), while the marks on the dial’s face serve to define the relevant
kinetic cuts against which he’ll mark out the corresponding kinetic cuts
in the ball’s movement. He conjectures that the ball reaches maximum
velocity after rolling roughly halfway down the plane. Giving two of his
assistants sharp-nibbed styluses, he positions them beside the lower half of
the ramp and takes his spot by the sundial. He instructs his third assist-
ant positioned at the top of the ramp to release the ball. After the ball has
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passed the halfway mark, Archimedes looks to his sundial. Precisely when
the shadow of the stylus arrives at one of the marks, he shouts “Now!” to
instruct the first assistant to inscribe a mark on the surface of the plane at
the very point where the ball makes contact with it, and precisely when
the shadow arrives at the next mark on the dial’s face, he shouts “Now!”
to instruct the second assistant to do the same. He lays his rule on the
plane and determines that (“Euréka!”) the maximum velocity the ball
reaches on the incline plane is one and a half cubits per second.

(Commentary: the two marks that the assistants have inscribed on
the incline plane — assuming for simplicity’s sake that they have perfect
reflexes, that their communication is instantaneous, and so on — record
two kinetic cuts in the ball’s movement. Perhaps the first mark on the
plane records the kinetic cut specified as follows:

<!kin(base of the plane), exactly two cubits from the base of the plane>
whereas the second mark might record the following kinetic cut:
<!kin(base of the plane), exactly one half cubit from the base of the plane>.

A kinetic cut is a state of some kinoumenon specifiable as an ordered
pair whose members are the kinoumenon in question and its actual loca-
tion (or qualitative state, or whatever) lying on the continuum of its
trajectory. (See section 5.3.) In this example, “lkin(base of the plane)”
refers strictly to the ball insofar as it possesses the telic property poren-
tially being at the base of the plane. When Archimedes says “Now!” he is
himself very explicitly individuating a kinetic cut and is instructing his
assistants to do so, as well.* Aristotle’s view, recall, is that the now just
is a kinetic cut’s susceptibility to being individuated by an act of per-
ception. And so when Archimedes’ team records these kinetic cuts, they
are quite literally marking out time, for time is “a number of motion
with respect to the before and after,” a measure of motion, something
bounded by nows.)

IO.I SUMMARY OF PART III

The foregoing illustration brings out many important features of the
hylomorphic interpretation of Aristotle’s temporal theory. It does not,
however, answer several questions that deserve careful treatment. Among

* Here I am assuming a well-defined simultaneity relation between Archimedes’ shouting, etc. I
shall provide analyses of various simultaneity relations in Chapter 11.



The hylomorphic interpretation illustrated 175

them are these three, which I present in increasing order of significance

and difficulty:

1. What is the status of simultaneity on the hylomorphic interpretation?

2. What theoretical role is played by celestial motion?

3. How does the hylomorphic interpretation address the issue of temporal
passage?

I take up these questions in Part 1v of this book. Before turning to that
task, however, it will be helpful to summarize the results of Part 111.

Aristotle defines time as a number of motion. I have argued that the rele-
vant sense of “number” involves individuating kinetic cuts and (thereby)
determining units of movement. Each of these activities is effected by
perception, which explains why Aristotle’s discussion of time is laden
with perceptual language, most particularly the text immediately sur-
rounding his definition. The hylomorphic interpretation regards motion
as the matter of time, and perception as its form. Motion is intrinsically
indeterminate, but determinable, with respect to length. This determina-
bility, or susceptibility to being divided into undetached parts of arbitrary
length, is what time is. A determinate movement (or sub-movement) is 2
time, and some determinate movements are treated as tokens of a move-
ment type which serves as a standard in timekeeping (think of the “chous
voidings” from section 6.2).

Because phantasia is of central importance to his theory of perception,
and because perception provides the form of time, phantasia also plays an
essential role in Aristotle’s theory of time.

First, it makes possible his claim that we are capable of perceiving indi-
vidual kinetic cuts, a claim without which he would not be able to pro-
vide a hylomorphic analysis of the now as a kinetic cut gua perceptible.
The nomologically necessary contribution of phantasia’s residual content
to the active content of perception accounts for the specious present and
explains the picket-fence phenomenon, which would otherwise count as a
devastating objection to Aristotle’s view that perception is instantaneous.
Aristotle regards motion as one of the common perceptibles, something
that is perceived immediately by the common sense-faculty. This same
faculty, functioning differently in each case, is also responsible for the
perception of perception, for the unity of consciousness, and for memory.
If, as I argued in Chapter 3, Aristotle takes time to be an evident proper
feature of motion, then the perception of time — which is also a function
of the common sense-faculty — requires nothing more than the perception
of motion itself and as such. This activity, I hope it is now clear, cannot
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fail to occur in a percipient agent whenever she is awake. For to be awake
is for one’s primary sense-faculty to be active, by virtue of which fact one
will be aware of the goings-on in one’s surroundings and in oneself.

Second, Aristotle defines memory in terms of phantasia, and mem-
ory has an essential temporal aspect: every memory is a memory of some
event in the past. I argued that the temporal aspect of memory is not
part of the proper content of the memory phantasm itself, but rather is a
separate, compound phantasm generated by the primary sense-faculty’s
superposition of the memory phantasm’s content and the subject’s current
perceptual phantasm. To generate such a phantasm is to adopt a perspec-
tive on the content of the target phantasm. But whereas spatial perspec-
tive employs stable visual concepts as one of the compounded phantasms,
temporal perspective makes use of the ever-changing content of active
perception.

Finally, I have gestured in a broad way to the idea that all varieties of
perspective are founded on the activity of phantasia, including spatial per-
spectives and perspectives on future times. Indeed, Aristotle’s view on the
nature of time can be expressed very compactly: as distance is to space, so
time is to motion. The kind of phantasia possessed by all animals (which
Aristotle calls “perceptual phantasia”) serves to produce perspectives
on actual states of affairs countenanced directly by acts of perception.
In addition to perceptual phantasia, human beings (and perhaps some
species of nonhuman animals)® possess deliberative phantasia, a capacity
to generate counterfactual phantasms and adopt perspectives on them.
Perspectives on the actual provide the basis for judgments concerning the
past, whereas perspectives on counterfactual situations provide the basis
for judgments concerning the future. It is because lower animals lack the
ability to form counterfactual phantasms (by virtue of their lacking nous)
that they have no sense of the future. And because they have no sense of
the future, they have no sense of their place in history, no motivation to
undertake projects whose completion is disjoint from activities in their
immediate circumstances, and therefore no culture.

3 Cf. NE v1.7, 1141a27—9: “Hence practical wisdom is also attributed to some of the beasts, the
ones that seem capable of forethought about their own life” (810 kai t@v Onpiwv Evia epdviud
@aotv givat, Soa mept TOV a0tV Plov Exovta @atvetar SOvauy mpovontikhv). It's unclear
whether Aristotle is here simply reporting a common practice, or whether he is endorsing that
practice. Aristotle does say at PA 648a6—7 that “bees and other similar creatures are of a more
intelligent nature than many sanguineous animals” (810 kai péAhittar kai &AAa towadta {Ha
PPOVIHWTEPA TNV PUGLY E0TIV EvaiuwV TOAAGV) (cf. PA 650b2s).
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CHAPTER 1II

Simultaneity and other temporal relations

Now that we have examined both the matter and the form of time,
the hylomorphic analysis is technically complete. However, there are
residual issues of importance that need to be addressed. To my know-
ledge, no commentator of Aristotle has attempted to analyze his notion
of simultaneity,’ but the hylomorphic interpretation has ready to hand
an obvious and effective analysis of this temporal relation. The analysis
points up the importance of celestial motion within the theory, and we
shall have to examine some of Aristotle’s remarks in the Physics and other
treatises on natural philosophy to fully appreciate the status and role of
celestial motion in his account.

The most daunting residual issue concerns Aristotle’s treatment of tem-
poral passage and related matters about the present or “now.” There is sub-
stantive disagreement over the question of whether Aristotle treats time as
being essentially static (as it is in McTaggart’s B series) or dynamic (as in
his A series).” I shall prepare the ground for the hylomorphic view on this
issue by examining the interpretations of Richard Sorabji and Fred Miller,
both of whom argue that Aristotle fails to integrate temporal passage into
his theory in a satisfactory way. Taking this line of argument consider-
ably further, Norman Kretzmann claims that Aristotle, like McTaggart,
believes that there is a contradiction inherent in the notion of temporal
passage. The hylomorphic interpretation is inconsistent with all of these
views. Specifically, I shall argue in Chapter 12 that not only is Aristotle’s
conception of time clearly a version of the A series, but it also integrates
temporal passage in such a way as to be immune from one of the most
devastating lines of argument against its very possibility.

' As we shall see below, Coope (2005) considers the possibility of such an analysis, but denies that
Aristotle has the requisite conceptual resources to offer one.

> Noteworthies on the side of a dynamic interpretation are Ross (1936), Owen (1976), Inwood
(1991), and Coope (2005). The only static interpretation other than Kretzmann (1976) that has
received much attention in the literature is Wieland (1962).
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In Chapter 13, we shall see how the hylomorphic interpretation dis-
solves the puzzles Aristotle raises in Physics 1v.10 but does not subse-
quently address. Chapter 14 summarizes the interpretation developed in
this book and offers a final comparison of Aristotle’s and Plato’s views
on time. In addition, I reflect very briefly on whether Aristotle’s account
might inform work being done in contemporary metaphysics of time.

On Aristotle’s view, a particular movement of any duration whatso-
ever contains infinitely many kinetic cuts. This commitment is essential
for the success of the hylomorphic interpretation. Since kinetic cuts are
the matter of nows, the continuity of kinetic cuts provides the mater-
ial ground for the continuity of temporal intervals. However, if nows
are strictly bound to individual kinetic cuts, Aristotle faces an obvious
and seemingly devastating problem: every moving object would have its
own now and, consequently, its own time. Recall, however, that Aristotle
explicitly rejects this in one of his arguments in Physics 1v.10 against iden-
tifying time with motion. He says that whereas a movement is only with
the thing that is moving, time is everywhere equally’ On what grounds
can he make this claim?

I note here a fundamental difference between the hylomorphic inter-
pretation and the interpretation offered by Coope, who regards any
appearance that Aristotle seeks “to explain temporal asymmetry in terms
of some other, more basic kind of asymmetry” as “largely deceptive.”
Because she rejects all so-called “reductive” interpretations of Aristotle’s
temporal theory, Coope is bound to attribute to Aristotle a view accord-
ing to which certain temporal properties and relations are metaphysically
primitive, including the relation of simultaneity:

Aristotle’s account turns out to have little in common with modern reductive
explanations of temporal order. That this is so is brought out, among other
things, by his readiness to take for granted the notion of simultaneity. He thinks
it important to argue that simultaneous changes are all at one and the same
time, but he sees no need to explain in virtue of what certain changes are simul-
taneous. He simply assumes the existence of this relation between changes, as if
it is something basic and inexplicable’

3 Phys. 218b1o—13. Aristotle’s considered view is that time exists everywhere that motion and change
(and by extension, rest) are possible. This, he notes in Cael. 1.9, includes all of the heaven (in the
third sense he distinguishes), outside of which there is neither place, void, movement, nor time
(279a12-18).

+ Coope (2005), 4.

5 Coope (2005), 4. Cf. p. 116: “He never answers, or even raises, the question that would be central
if he were giving a reductive account of temporal order. He never, that is, explains in virtue of
what certain change-parts are all bounded by one and the same now.”
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Coope is correct in saying that Aristotle doesn’t anywhere provide an
explicit analysis of simultaneity, and so this presents a pointed challenge
for the hylomorphic interpretation: to the extent that it is a variety of
“reductive” account, it needs to provide a straightforward analysis of sim-
ultaneity, even though Aristotle himself did not articulate that analysis.

As a first step toward meeting the challenge, let us examine another
passage in which Aristotle raises issues surrounding simultaneity:

But it’s possible that some other thing has been moved now, as well; so time
would be a number of either of the movements. Does it follow that there’s a dif-
ferent time, and will there be two equivalent times simultaneously, or not? [It
does not follow.] For a time that is equivalent [isos] and simultaneous [hamal] is
one and the same; but even those that aren’t simultaneous are one in form. For if
there were dogs and horses, seven of each, the number would be the same. In the
same way, too, time is the same number of movements that are bounded sim-
ultaneously, though one movement may be quick while the other isn’t, and one
may be locomotion while the other is qualitative change. (223b1-8)°

Aristotle draws an interesting distinction in this passage between times
that are “one and the same” and times that are “one in form.” I shall
address this distinction soon enough, but I wish first to point out that
both this translation and Coope’s challenge take advantage of context-
ual cues in rendering “hama” as “simultaneous.” There is of course noth-
ing objectionable in this, but we ought not neglect the fact that the core
meaning of “hama’” is simply “together.”” Movements that are together
in time are undoubtedly simultaneous. But to address Coope’s challenge
squarely, we must answer this question: is there some non-temporal sense
of “hama’ that could explain the temporal relation of simultaneity?

Yes. As we saw in Chapter 8, Aristotle maintains in the De Memoria
that an agent remembers when “the movement relative to the thing and
the movement relative to the time occur together [hamal.” 1 went on to
argue that “hama” cannot in this context simply mean “simultaneously,”
but rather requires that the phantasms in question be fused or superposed
with one another. The reason for this was that his account portrays recol-
lection as a kind of perspective. The most familiar type of perspective is

EN
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The temptation to translate dua as “simultaneous” can be overwhelming. For example, Ackrill’s
translation of the Cat. renders Gua as “simultaneous” in chapter 13, with the incredible result that
the double and the half are simultaneous.
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spatial perspective, and it clearly must involve the superposition or fusion
of two phantasms. If an agent wishes to judge the distance of an object
of known magnitude, it will be of no use to have a memory phantasm
(what I called a “visual concept”) and perceptual phantasm at the same
time unless they are somehow unified in the agent’s consciousness. Recall
that one function of the primary sense-faculty is the unification of het-
erogeneous perceptual content, as well as the unification of perceptual
content with other, non-perceptual content. Judgments about the past
are grounded in perspectives on memory phantasms, whereas judgments
about the future are grounded in perspectives on deliberative phantasms.”
In each instance, an active perceptual phantasm constitutes part of the
perspective, and it is precisely the possibility of such phantasms that pro-
vides the form for the now. Of relevance here is a lengthy passage from
the De Anima, in which Aristotle discusses the power of the common
sense-faculty to make discriminations between heterogeneous perceptible
qualities:

That which asserts the difference must be one, for sweet differs from white. It
is the same thing, then, that asserts this; and as it asserts, so it thinks and per-
ceives. It is therefore clear that it is not possible to discriminate two separate
objects by means of two separate faculties. And that it is also not possible to do
this in separated time is established by the following. For as what asserts the
difference between the good thing and the bad thing is one and the same, so
also when it asserts the one to be different from the other is not merely acciden-
tal to the assertion (as it is, for instance, when I now assert a difference but do
not assert that there is now a difference). It asserts thus: both now and that the
difference is now, and so [the judgments concerning the good thing and the bad
thing must be made] together [hama ara). So the discriminating sense must be
undivided and must judge in an undivided time. (426b20-30)°

My translation “and so [the judgments concerning the good thing
and the bad thing must be made] together” is an interpolation of
“and so together” (hama ara). Most translators render this “hama” as

# Which, again, is not to say that only those states about which one might deliberate can fig-
ure in judgments concerning the future. “Deliberative phantasia” names our capacity to induce
counterfactual phantasms which can serve as elements of a future-oriented compound phantasm
when fused with the appropriate doxastic or appetitive attitude, and an active perceptual phan-
tasm. See section 9.2.
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“simultaneously,” which is certainly part of the conclusion that Aristotle
is laboring to establish. But the central point of this passage is precisely
that judgments about difference must be unitary — issued by a single
faculty in a single act.

It is within the power of the common sense-faculty to unify and dis-
criminate various perceptual phantasms, to make its possessor aware of
the fact that she is perceiving, and to directly perceive motion. A logic-
ally consequent power, then, discriminates various perceived movements,
including the agent’s own psychic movements. When such perceptions
are appropriately together (hama), the agent has an awareness of a unitary
present that includes diverse movements — she perceives herself as now
being immersed in an environment populated with moving and mobile
substances, of which she herself is one.”

II.I TWO FUNDAMENTAL TEMPORAL NOTIONS

These considerations about the unifying power of the common sense-
faculty form the basis for a fundamental notion of the simultaneity rela-
tion, one that obtains between kinetic cuts:

Strict simultaneity: kinetic cut K| is strictly simultaneous with kinetic cut K
iff either: it’s possible that K; and K, should be perceived together; or, there is
some K; such that it’s possible that K] and K] should be perceived together, and it’s
possible that K] and K, should be perceived together.

Put in the simplest terms possible, the hylomorphic interpretation ana-
lyzes simultaneity in terms of joint perceptibility. Since kinetic cuts are
the matter of nows while perception provides their form, the inclusion of
both kinetic cuts and perception in the definiens guarantees that strict
simultaneity is defined here as a genuinely temporal relation. This is
important both for the immediate purpose and also because the notion of
strict simultaneity will be employed in the definitions of derivative tem-
poral relations.

The definition formalizes the requisite notion of joint perceptibility as
a transitive relation in order to provide for the simultaneity of events that
are not jointly perceptible by a single agent (on account of their separation
from one another by vast space or impenetrable barriers). Simultaneity
is commonly taken to be an equivalence relation: one that is reflexive
(every now is simultaneous with itself), symmetric (pairs of nows are

1 AsTargued in section 7.2, the “when” specified at the beginning of this sentence is simply when-
ever the agent is in a waking state.
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simultaneous with each other, if at all), and transitive (if now V, is sim-
ultaneous with now /N,, and NV, is simultaneous with now N,, then N, is
simultaneous with /V)). The definition above likewise construes joint per-
ceptibility as an equivalence relation,” and transitivity gives us what we
want in the case of movements isolated from one another.”” For example,
a now included in the brushing of Smith’s teeth in the USA will be jointly
perceptible with a now included in the washing of Brown’s dishes in the
UK so long as there is a suitable series of intervening movements to func-
tion as the perceptible “links” between the two. As we shall see below,
the movements of the celestial bodies are crucially involved in this and
related matters.

The hylomorphic analysis of strict simultaneity is expressed in terms
of pairs (or trios) of kinetic cuts. Having established that fundamen-
tal notion of simultaneity, we may now define an equally fundamental
notion:

Kinetic world slice = 4 a maximal union of strictly simultaneous kinetic cuts.

The matter of any now in the history of the cosmos is a particular kinetic
world slice, which may be signified in set-theoretic terms as the union of
ordered pairs whose elements are each an F-type kinoumenon considered
as such (a lkin(F)), and a position on the F-bounded continuum at which
the kinoumenon in question is actually located.” Indeed, #he now is an
individual kinetic world slice qua perceptible.

I1.2 PRIMARY TIME, BEING IN TIME

Aristotle gives an account of being in time in Physics 1v.12 according
to which to be in time is to have a time. More precisely, being in time
requires having a “primary” time. Aristotle’s notion of primary time is the

Transitivity is explicitly built into the definition; reflexivity and symmetry get in by virtue of the
fact that the definition places no restrictions on the identity of K| and X,

2 Cf. White (1989), 212: “[A] time is a ‘number’ of an equivalence class of motions that have simul-
taneous ‘prior’ limits and simultaneous ‘posterior’ limits, that is, a time is an equivalence class of
simultaneous motions considered as a (potential or actual) measure of motion.”

The specification of a kinetic world slice is certain to be far too long to be produced or com-
prehended by any human mind. Even limiting ourselves to clear kinéta (c.g. by disregarding
the parts of organic compounds), the fact that any kinéton admits of multiple, non-equivalent
descriptions has the consequence that every kinéton will appear in multiple elements of the
union.

4 This is not intended as an analysis of the property being present. 1 shall address the possibility of
such an analysis on the hylomorphic interpretation in Chapter 12.
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temporal analogue of his notion of place.” In Physics 1v.4 he says, “Hence
the place of a thing is the primary motionless boundary of what contains
it” (212a20-1)." An object’s place is the smallest surface of its surrounding
environment beyond which no part of the object extends. We may define
a movement’s primary time by utilizing “>” as a kinetic order functor read
as “is posterior to” when it joins kinetic world slice variables:

Primary time: the primary time of a movement M is the pair of nows having as
their matter kinetic world slices S, and S, such that:

(a) S, includes no kinetic cut of M as an element

(b) S, includes a kinetic cut of M as an element

© S,>S,

(d) there are no S; such that:
(@) S, > S, and § fails to include a kinetic cut of M as an element
(i) S > S, and S, includes a kinetic cut of M as an element.

Clause (d [i]) establishes kinetic world slice S, as the matter of the last
moment before the existence of M’s kinoumenon, the last moment of
rest.”7 Clause (d [ii]) establishes S, as the matter of the last moment of
the kinoumenon’s existence, its arrival at the movement’s zelos. Intuitively,
then, the primary time of a movement is determined by the pair of most
proximate nows beyond which no part of the movement extends.

To be in time is to have a primary time, and the primary time of a
movement “measures’ the movement in the appropriate sense. This
explains why Aristotle says that:

Further, a movement’s being in time means that both it and its essence are meas-
ured by time (for it measures the movement and its essence together [hamal, and
this is what being in time means for it, that its essence should be measured).
(22124—7)"

The distinction between a movement and its essence might seem
inscrutable outside of the hylomorphic interpretation. A movement is

The analogy isn’t perfect, since Aristotle explicitly rejects a hylomorphic analysis of place in Phys.
1v.4 (212a3-5). The difference between place and primary time, as we shall see, is that the bound-
ing surface definitive of place is intrinsically fully determinate, whereas its temporal analogue
definitive of primary time is not.

Gote 1O ToD MEPIEXOVTOC TEPAG GKiviTOV TIp&TOV, TODT £0TLV 6 TOTOG.

17 Recall from section 5.4 that Aristotle denies that there is any first moment of a movement. Note
also that clause (c) reflects my claim in section 5.4 that Aristotle’s application of the notion of
primary time in Phyx Vis to individual kinetic cuts is derivative.
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individuated by a unique kinoumenon; the essence of a kinoumenon is
the telic property that individuates the kinoumenon as such. Kinoumena
are accidental compounds whose material component is a substance and
whose form is a telic property.

I1.3 THREE DERIVATIVE SIMULTANEITY RELATIONS

Let us use the fundamental simultaneity relations defined in section
1.1 above to derive three additional notions of simultaneity. First we
may define a relation of weak simultaneity obtaining between entire
movements:

Weak simultaneity: movement M, is weakly simultaneous with movement A,
iff there is at least one kinetic world slice that includes a kinetic cut of M, and a
kinetic cut of M, as two of its elements.”

This is the notion of partial temporal overlap. Intuitively, the idea is that
two movements are weakly simultaneous iff they share at least one strictly
simultaneous kinetic cut. Of course, because Aristotle rejects the idea that
any movement may have a first moment of a movement, the condition
specified in the definiens will, as a matter of nomological necessity, always
be satisfied by a plurality of simultaneous kinetic cuts.

A stronger relation is that of exact temporal overlap:

Strong simultaneity: movement M, is strongly simultaneous with movement
M, iff the kinetic world slices including kinetic cuts of M, as elements are exactly
those kinetic world slices including kinetic cuts of M, as elements.

This is Aristotle’s notion of “one and the same” time. Two events or move-
ments occur in (or have) one and the same time just in case their limiting
kinetic cuts are strictly simultaneous — that is, if they share precisely the
same primary time. Any pair of movements that are strongly simultan-
eous are #pso facto weakly simultaneous, but the converse obviously does
not hold.

Strong simultaneity provides the basis for analyzing Aristotle’s notion
of times that are “one in form”:

Formal simultaneity: movement M, is formally simultaneous with move-
ment M, iff either: M, and M, are strongly simultaneous; or, M, and M, are

1

¥ Note that neither this nor the following analysis requires that the A, be numerically distinct.
A consequence of this is that every movement is both weakly and strongly simultaneous with
itself.
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each strongly simultaneous with numerically distinct tokens of a type-repeatable
motion My.>°

Formal simultaneity captures Aristotle’s view that time is a measure
of motion in the robust sense of “measure” discussed in section 6.2. If
we regard the emptying of a particular klepshydra as a type-repeatable
motion, fairness in court proceedings may be effected by measuring the
testimony given by litigants with distinct tokens of that motion type. To
measure each litigant’s speech in this way is to guarantee that each gets
the same amount of time to speak.” Practices such as this suppose that
distinct tokens of the type-repeatable motion are themselves formally
simultaneous, which might be thought to raise the specter of skepticism.
But as Aristotle argues in the Physics and elsewhere, there is a kind of
motion fit to serve as the ultimate standard for all others.

II.4 CELESTIAL MOTION

Time is a number of motion. In Physics 1v.14 Aristotle asks of what sort of
motion time is the number, to which he responds that time is the number
of any kind (hopoiosoun) of motion, not of some particular kind (ox tinos).
But this liberal position is contradicted in the Generation and Corruption,
where he maintains that “Time, therefore, is a number of some continu-
ous movement — a number, therefore, of the circular movement [of the
celestial bodies]” (337a24—6).”* The tension between these two passages is
relieved, if only somewhat, by Aristotle’s subsequent concession in Physics
1v.14 that “regular circular motion is above all else [malista] the measure,
because the number of this is the most knowable [gnérimétatos]” (223brg—
20).” Indeed, he says, the popular view that time just is the movement of
the sphere is not altogether wrong, because “other movements are meas-
ured by this, and time is also measured by this movement” (223b21-3).*

> Note that a limiting case of formal simultaneity is when the A are themselves tokens of the
type-repeatable motion My in question. Since every movement is strongly simultaneous with
itself, any pair of such tokens are in fact (individually) strongly simultaneous with numerically
distinct tokens of the type-repeatable motion and therefore are formally simultaneous with each
other, are one in form.

* Cf. White (1989), 214.
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I take Aristotle’s claim that the number of celestial motion is most
knowable (gnérimétatos) to be based partly upon the obvious fact that
the heavenly bodies are visible from practically every location on the
face of the earth. The ubiquity (and consequent familiarity) of celestial
observations makes celestial movements an obvious perceptual “link”
serving the requisite theoretical role in grounding simultaneity between
spatially remote events. For instance, Coriscus notes that event # (which
he witnesses in Athens) is strongly simultaneous with the movement of
the stylus’ shadow between two marks on a sundial; Callias notes that
event & (which he witnesses in Thebes) is likewise strongly simultaneous
with the corresponding movement of a local sundial’s shadow.” Because
the movements of the two sundials record a single movement of the sun,
and because strong simultaneity is a transitive relation, events 2 and & are
strongly simultaneous with one another. Only when one is out of view of
the sun (say, in a courtroom) does one need to employ a chronometer that
doesn’t rely directly on the movement of the sun or some other heavenly
body to keep time.

And yet this is only one sense of “knowable” as it functions within
this context. A passage from the Mezaphysics provides the second, and
arguably more significant, sense. In A.6 Aristotle articulates several dis-
tinct meanings of “one,” one of which bears directly on the issue under
consideration:

While in a sense we call anything one if it is a quantity and continuous, in a
sense we do not unless it is a whole, i.e. unless it has one form. This is why the
circle is of all lines most truly one, because it is whole, i.e. complete. What it is
to be one is to be a principle of number; for the first measure is the principle, for
that by which we first know [prété gnérizomen] each genus is the first measure
[préton metron] of the genus; the one, then, is the principle [arché] of the know-
able regarding each genus. But the one is not the same in all genera. For here it
is a quartertone, and there it is the vowel or the consonant; and there is another
unit of weight and another of movement. (1o16br1—23)*¢

» Properly speaking, the movement of the stylus’ shadow would need to be subject to longitudinal
compensation for this illustration to be fully successful. In a similar vein, I ignore discrepancies
resultmg from differences in latitude.
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Simultaneity and other temporal relations 189

Aristotle doesn’t specify what the unit of movement is, but his remark
that “the circle is of all lines most truly one” provides excellent reason to
regard circular motion as “first measure” of all other motion.

So it is the completeness of the circular motion of the celestial spheres
that makes it the principle or source for measuring all other movements.
But there is another feature of celestial motion that renders it uniquely
fit to serve as the ultimate temporal standard: the matter of the heavenly
bodies themselves. The sun, moon, and stars (and presumably the invisible
rotating spheres in which they are embedded) are composed of a type of
matter that is very different from the four elements found in the sublun-
ary realm, a “quintessence” whose name, Aristotle tells us, derives from
“always runs” (aei thein).”” Aether is an exotic kind of stuff, being ungener-
ated, incorruptible, and pure.”* That the matter of the heavenly bodies,
and that each body itself, possesses such features is evident, Aristotle says,
both to reason and to observation. All men (even barbarians) reserve the
highest place in the cosmos for the immortal, divine beings,* and there is
no place higher than the celestial spheres.> Moreover, no one in human
history, he claims, has ever observed any change take place in the heavens
other than its continuous circular motion.”

Therefore, Aristotle had good reason to embrace the view that the heav-
enly bodies are profoundly different from terrestrial bodies in that they
are ungenerated and incorruptible, free from qualitative change of any
kind. They also differ from their sublunar counterparts in terms of their
respective natural motion. Each of the four familiar elements has a type
of motion that is proper to its kind, which is determined by the natural
place for each element — extremely upward for fire, extremely downward
for earth, and intermediately for air and water. And so the natural motion
for each of these elements is motion in a straight line either toward or
away from the center of the earth until it reaches its natural place in the
cosmos, its place of rest. Unlike the four terrestrial elements, aether has
no place of rest, and its natural motion is circular.*

Since it is the very nature of the ungenerated and incorruptible aezher
to move in a perfect circle, and since the ungenerated heavenly bodies are

claim that Aristotle regards time essentially as a number of motion, but only accidentally as a
measure of motion.

7 Cael. 1.3, 270b23.  ** Cael. 1.3, 270a12 ., passim.  * Cael. 1.3, 270bs—10.

* Cael. 1.9, 279a12—18. In this chapter Aristotle also claims that the term for “duration” (aicv)
derives from the phrase “always existing” (aiel @v) (279a27).

3t Cael. 1.3, 270b13-14.

# Cael. 1.2, 269a27—9b17. Note that Aristotle distinguishes the rotary motion of the celestial
spheres from ordinary (terrestrial) circular motion at Phys. vi11.8, 262a15-16.
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composed of nothing but aether, they forever have and always will move
in a perfect circle, and by their very nature. The naturalness of this motion
and the purity of the bodies that so move guarantees that the motion in
question will be perfectly smooth and uniform throughout. This, then,
is the basis for Aristotle’s claim in Physics 1v.14 that celestial movement
is “regular” (homaleis), thereby providing suitable type-repeatable move-
ments (designated by “M” in the definition of formal simultaneity in sec-
tion 11.3 above) to serve as the ultimate standard for temporally separated
movements that are one in form.

This view, we should note, bears a strong affinity with the view
endorsed by Plato in the 7imaeus, according to which the numerically
regular movements of the heavenly bodies (“movement-according-to-
number”) constitutes an image of eternity. Because the demiurge could
not — on pain of contradiction — create something that is eternal, the very
best he could do is to create something that mimics eternity by being
the same as itself again and again in a never-ending process. In the De
Anima, Aristotle clearly embraces this variety of surrogate for eternity in
connection with animal and plant life:

For the most natural of all functions for a living thing, if it is complete and
not defective and does not come to be by chance, is to produce another thing
of the same sort as itself ... in order to share as far as it can in the everlasting
and divine ... These living things cannot share in the everlasting and divine
by continuously existing, since no perishable thing can remain numerically one
and the same; hence they share in it as far as they can, to different degrees, and
what remains is not the [parent] itself, but something else of the same sort as [the
parent] — something that is specifically, not numerically, one with [the parent].”
(415226-b8)

Despite this structural similarity of Aristotle’s biological view and the
image of eternity that Plato describes in the Timaeus, it would be a mis-
take to think that Aristotle’s views concerning celestial motion are con-
sistent with Plato’s. For as we have already seen, Aristotle denies that the
heavenly bodies are generated, and so on his view there was (to take just
one example) no first circuit of the sun, whereas Plato is committed to
the occurrence of just such an event. But beyond that difference, there is
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a more significant point to be drawn out in distinguishing the eternality
of species versus the eternality of celestial motion. In the closing pas-
sages of the Generation and Corruption, Aristotle indicates that transits of
the sun bear a rather stronger relation to one another than mere formal
simultaneity:

Thus, since the upper movement is cyclical, the sun moves in this determinate
manner; and since the sun moves thus, the seasons in consequence come to be
in a cycle, i.e. return upon themselves; and since they come to be cyclically, so
in their turn do the things whose coming to be the seasons initiate ... Now it is
evident that those things [that return upon themselves] whose substance — that
which is undergoing the process — is imperishable, will be numerically the same;
for the character of the process is determined by the character of that which
undergoes it. Those things, on the other hand, whose substance is perishable
(not imperishable) must return upon themselves specifically, not numerically.
That is why when water comes to be from air and air from water, the air is the
same specifically, not numerically.’* (338b3-18)

This passage is challenging, because in it Aristotle appears to endorse
the prima facie incredible view that there are not multiple, numerically
distinct transits of the sun, that the sun has orbited the earth exactly
once. This reading might be thought to gain support from a remark that
Aristotle makes in the Physics: “as a movement can be one and the same
again and again [autén kai mian palin kai palin], so too can time, e.g. a
year or a spring or an autumn’ (220b12—14).” But surely this really is too
incredible to be the correct reading of the passage. What, then, is numer-
ically unique, if not transits of the sun?

The answer is the movement of the sun (and other celestial bodies).
Aristotle’s point in this passage is to distinguish biological reproduction
and celestial motion as importantly different types of cyclical processes.
Both processes are eternal, but they differ in two related ways. First, the
respective subjects of the two process types differ fundamentally in char-
acter: plants and animals are materially corruptible (being composed of
elements whose natural motions are in conflict), whereas the heavenly
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3 The sun itself is of course also numerically unique, but the GC passage is concerned centrally

with the sun’s movement.
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bodies are not (being composed of a single, divine element whose natural
motion is unitary and consistent).

But since “the character of the process is determined by the character
of that which undergoes it,” the former difference entails a difference in
process. Biological reproduction is intrinsically serial, replete with begin-
nings, endings, and all forms of qualitative changes.

On the other hand, the movement of the sun (focusing again on just
one example) is not intrinsically serial. Indeed, Aristotle believes that the
sun has forever been undergoing a single, uninterrupted movement about
the earth. The series of days with which we are intimately familiar are
parts of this single movement of the sun. These parts have a peculiar sta-
tus, being undetached from the whole of which they are parts, and being
such that their magnitude and location within the whole are contingent
upon particular facts about timekeeping agents. Time, as I have said pre-
viously, is precisely this determinability of motion, its susceptibility to
being divided into undetached parts of arbitrary length. By adopting a
convention to divide the sun’s single movement into segments, we pro-
vide the missing conditions that are necessary for seriality. This is why I
claimed that Aristotle does not regard the movement of the sun as being
intrinsically serial.



CHAPTER I2

Temporal passage

Recall from the discussion in the Introduction that temporal passage is
one of the three basic elements of the contemporary concept of time and
consists in the apparent (or real) “How” of time from past to future. A
natural question to ask about Aristotle’s temporal theory is whether he
regards this “flow” as a genuine feature of reality. Richard Sorabji and
Fred Miller both hold the view that Aristotle’s account does incorpor-
ate temporal passage, but only equivocally and confusedly so. As Sorabji
says:

I am doubtful that he ever sensed the difference between static and flowing ter-

minologies sufficiently clearly to envisage a solution [to the puzzles of 1v.10] that
turned on the distinction.’

He goes on to say, “without sharply distinguishing the flowing from the
static, Aristotle none the less treats flowing conceptions as essential to the
existence of time.” Sorabji maintains that the distinction between flow-
ing and static conceptions of time was not made fully explicit until the
Neoplatonist Iamblichus, some six and a half centuries after Aristotle had
composed his own theory.

Miller’s view is consistent with Sorabji’s. He claims that:

This account [in 1v.13] of the role of the now as a unifying and diverse principle
of time is evidently quite different from the account presented earlier in ch. 11 at
220a5-21, though Aristotle seems unaware of the difference.*

! Sorabji (1983), 47.  * Sorabji (1983), 0. 3 Sorabji (1983), s1.

+ Miller (1974), 143. I must not neglect to acknowledge that I agree with much of what Miller has to
say about Aristotle’s account of time. Indeed, his brief description of the view on p. 136 sounds very
much like my own interpretation in outline. Nonetheless, Miller is much less optimistic about
the viability of Aristotle’s reductive program (see esp. p. 147). Though he does not explicitly say
so, Miller seems to agree with the judgment of Owen, Annas, and Corish that Aristotle’s scheme
is patently circular: “It is pretty clear where Aristotle has gone wrong in ch. 11: When we say that
motion is always other and other, what we mean by this is that the motion consists in a subject
possessing different accidents at different instants” (154). Perhaps Miller is correct in this claim,
but Aristotle’s account is not an attempt to analyze the meaning of statements about motion, or
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194 Simultaneity and temporal passage

I concede that Sorabji and Miller are right to claim that Aristotle does
not explicitly distinguish the concepts of temporal extension and temporal
passage. But it’s also clear that their respective interpretations of these two
chapters exaggerate the appearance of confusion, each being founded on a
mistaken understanding of Aristotle’s larger view concerning the nature of
time. Aristotle simply doesn’t zeed to raise the issue of temporal passage as
an independent topic of discussion, because it is in a fairly straightforward
sense built into the very nature of time. If I am able to show that Sorabji
and Miller are wrong to claim that these passages present time as static,
that they do in fact include a significant dynamic aspect, then Aristotle’s
view will have been defended against charges of equivocation and con-
fusion. Supposing that this can be done, the remaining task will be to
explain the nature of temporal passage within Aristotle’s view of time. But
first, the defensive project.

I2.1 SORABJI'S “ANALOGIES”

Aristotle makes a remark early in his discussion of the now that appears to
support the opinion that his view of time includes temporal passage: “And
just as a movement is always other and other, so too is time” (219b9—10) The
phrase “always other and other” calls to mind something ever-changing in
nature, and the notion of ever-changing time certainly suggests temporal
“fow.” Aristotle proceeds to address the question regarding the similarity
or difference of the now (raised in one of the puzzles presented in 1v.10, t0
be discussed in Chapter 13), and he answers in his typical fashion:

The now is in a way the same, and in a way not the same. Insofar as it is other
and other, it is different (that’s what it is for it to be a now), but it is the same in
respect of its substrate. (219br2—15)°

Sorabji balks at this manner of drawing the distinction, claiming that
this is “almost the opposite” of the correct view:

What needs to be said is that the instants are ever different, but the character
of presentness is ever the same. Pseudo-Archytas comes closer to saying this.
His formulation is that the now is numerically diverse, but remains the same in

Sform7

any other kind of statements. In addition to this general misunderstanding of Aristotle’s project,
some of Miller’s remarks on the now and temporal passage are off the mark.
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Without further elaboration of what Pseudo-Archytas means by “same in
form,” it is difficult to know precisely what Sorabji’s complaint and rec-
ommendation amount to. But we needn’t press that point, because Sorabji
further develops his objection by claiming that Aristotle “makes no less
than four comparisons between the now and a moving body, but surpris-
ingly never manages to articulate the sense in which the now is moving.”
I maintain that: (i) Sorabji is quite wrong to read these remarks as noth-
ing more than analogies; (ii) he is looking for something in Aristotle’s
account that Aristotle was right not to include; and (iii) the philosophic-
ally respectable version of what Sorabji wishes to find is in fact present in
the passages in question.

I must postpone my discussion of (ii) to section 12.3, and I cannot
completely address (iii) before having done so. Still, we should be able
straightaway to establish (i) in full and to get a reasonable purchase on
(ii). In order to do so, we need to examine each of Sorabji’s “analogies”
and the passages on which he bases them. Let us first consider his third
“analogy,” since doing so will put us on the path to seeing the error in the
remaining three: “[T]ime and the now depend on each other for exist-
ence, as do motion and the moving body.”™ The passage he paraphrases
here runs from 219b33 to 220a3:

And so it’s clear that if time didn’t exist, the now wouldn’t either, and that if the
now didn’t, time wouldn’t. For just as the moving thing and the locomotion are
together [hamal, so too are the number of the moving thing [tou pheromenou)
and the number of the locomotion.™

Aristotle claims in the first sentence that time and the now are dependent
on one another for their existence. His explanation for this interdepend-
ence (gar — “for”) takes the form of a pair of pairs whose members are
related by being “together.”

Now with respect to the first pair (the moving thing and the locomo-
tion), we have seen in what sense the members are together.” Aristotle
defines motion as the actuality of a kinoumenon, and so motion is logically
posterior to (and therefore metaphysically dependent upon) kinoumena —
no kinoumenon, no movement. As we have also seen, Aristotle adduces

that while the various things that are successively now are numerically different, their being now
is specifically the same. He might have said truly that the flow of time consists in the inheritance
by one moment from another of an identical character of nowness or presentness.”

$ Sorabji (1983), 49.  ° Sorabji (1983), 49.
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independent reasons to reject the existence of instantaneous kinoumena so
that the existence of a kinoumenon metaphysically necessitates the exist-
ence of a movement — no movement, no kinoumenon.” So the sense of
“together” in which a movement and a kinoumenon are together is just
the sense of mutual dependence that Aristotle believes to obtain between
time and the now and is attempting to explain.

As we turn to the second pair in Sorabji’s “analogy” (the number of the
moving thing and the number of the locomotion), it is evident that the
description “the number of the locomotion” is simply a reference to time
that implements the theoretical terminology introduced in 1v.ir. Given
the structure and aim of the explanation, this provides excellent reason
to think that the expression “the number of the moving thing” is in this
context Aristotle’s way of referring to the now. But if this is correct, we
ought to reject Sorabji’s complaint that Aristotle is merely drawing a com-
parison between the interdependence of moving objects and movements
on the one hand, the now and time on the other. Rather, having already
established that time is an aspect of (and hence metaphysically and logic-
ally dependent upon) motion, Aristotle is claiming here that the now is
an aspect of (and hence metaphysically and logically dependent upon) a
kinoumenon: the now is “the number of the moving thing.” Therefore,
Sorabji’s reading of this passage as an analogy is far too weak to be cor-
rect. The relation between time and motion that Aristotle invokes here
is one of ontological dependence, not merely one of similarity. Time and
the now depend on one another for their existence precisely because the
same is true of movements and objects in motion. The significance of
this is that Sorabji’s claim that Aristotle fails “to bring out a sense in
which the now is moving” is plainly false; indeed, it is a conceptual truth
on Aristotle’s view that the now involves movement, since its definition
makes reference to kinoumena.

If the third of Sorabji’s four “analogies” is unfounded, none of the
remaining three fares any better. His first “analogy” is this:

[A] moving object remains the same in respect of its substrarum (it is still a stone,
for example) even though it changes in its description or logos (it is now here,
now there). The point of the analogy turns out to be not the motion of the stone,
but its sameness.”

Sorabji accurately reports Aristotle’s analysis of the relation between a
kinoumenon and its material substrate, but as I showed in Chapter 4, the

2 See section 5.4. % Sorabji (1983), 49.
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material substrate of the now is a kinoumenon considered as such, not
simply the hupokeimenon of the kinoumenon.* So here again, Sorabji’s
complaint that Aristotle doesn’t characterize the now as involving motion
is without basis.

The second “analogy” is this: “[W]e recognise before and after by
means of the now, as we recognise before and after in motion by means
of the moving body.”™ As we saw in Chapter 7, our ability to perceive
the now is a critical aspect of Aristotle’s view. However, he does not ever
suggest that the now is instrumental in our recognition of the before and
after (whether in motion or in time), as Sorabji’s use of the phrase “by
means of” suggests. What Aristotle says is this:

But the now follows the thing in motion, just as time follows motion (for we
come to know the before and after in motion by means of the moving thing, and
the now is the before and after gua numerable). (219b22—5)*

As we have seen, kinetic cuts are states of kinoumena, which provide the
basis for the distinction between the before and after in motion and, con-
sequently, in time. Thus, again, the moving body is partly constitutive of
the before and after, both in motion and in time. So here as well, Sorabji’s
reading of the passage as an analogy is too weak, and his complaint is
mistaken.

Sorabji’s final “analogy” also misrepresents Aristotle’s view: “[TThe now
both joins together and divides past and future, which is what the mov-
ing body does in relation to motion.”” We have examined Aristotle’s own
words once before, and they are these:

Indeed, time is both made continuous by the now and divided by it. And this
follows the locomotion and the thing in motion. For both the motion and the
locomotion are made one by the moving thing, because it is one (not one in sub-
strate — for it might leave a gap in the movement — but rather one in account),
and this determines the before and after in the movement. (220a4—9)"®

4 More properly, the material substrate of a now includes a kinoumenon, since it is a kinetic cut
that constitutes the matter of a now. In a footnote to this “analogy,” Sorabji denies (without
argument) that the substrate of the now could be a kinoumenon. One might suppose that he has
here conflated the distinction between the substrate of the now (which is a kinoumenon) and that
of the kinoumenon (which is typically an owusia, a substance). His fourth “analogy” also blurs the
distinction.

5 Sorabji (1983), 49.
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Aristotle makes it very plain in this passage that movements are unified
and individuated by kinoumena considered as such, not simply by unique
substances.

So Sorabji’s complaint that Aristotle fails to provide any sense in which
the now is moving is without basis. While Aristotle does not claim that
the now moves (as Sorabji recommends), he is in fact committed to the
view that the now crucially involves motion insofar as its material compo-
nent includes a moving object considered as such.

I12.2 MILLER’S CHALLENGE

“It is a commonplace that Aristotle treats time as something inherently
dynamic,” Miller says, conceding that he does indeed so treat it in 1v.11.”
In this respect, he clearly has not fallen prey to Sorabji’s misreading.
However, Miller claims that Aristotle abandons his dynamic view of time
in 1v.13, characterizing time as something static, unaware that he altered
his view. The passage underlying Miller’s worry is found at the opening
of chapter 13:

The now is the connection of time, just as was said, for it connects time that
has passed with time yet to be; and it is a limit of time, for it is a beginning of
the one and the end of the other. But this isn’t as obvious as it is with the point,
which stays put. It divides potentially, and as such, the now is always different,
but insofar as it binds together, it is always the same, just as it is in the case
of mathematical lines (for it’s not the case that a point is always the same in
thought — dividing, it is always different; but insofar as it is one, it is the same in
every way). (222a10-17)*°

This is a difficult passage, but the discussion of division and unification
clearly makes contact with the passage in 1v.1r that formed the basis of
Sorabji’s fourth “analogy.” In this passage, however, Aristotle seems to be
making a different point from the one borne by his remarks in chapter 11.
Miller’s take on the situation is this:
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» Miller (1974), 147.
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f Q0T TAvTn).
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[A] fundamental feature of the ch. 1r account has so far been ignored: the
assumption that time itself is in a process of becoming. To capture what Aristotle
regards as the dynamic character of time, it is necessary to think of the analogue
of the now, not as a geometrical point stationed somewhere along line 4, but as a
point that is moving along the line and occupying [distinct] points.*

He concludes that the passage from 1v.11

is in sharp contrast with the fixed-point analogy of ch. 13, which is thought to be
instructive precisely because the point is fixed. In the case of the fixed-point ana-
logy, the distinction ... appears to be a distinction between type and tokens; but
in the case of the moving-point analogy, it appears to be a distinction between a
substrate and its accidents.*

I believe that Miller is right both in thinking that the remark in 1v.13 7s an
analogy (though like Sorabji, he also treats the passage in 1v.11 as an ana-
logy), and in claiming that Aristotle is making different points in the two
passages. But Miller is wrong to claim that the passage in 1v.13 portrays
time as static. Whereas Sorabji’s reading of Aristotle on this issue is rather
too weak, Miller’s reading of the analogy between the now and the math-
ematical point is far too strong. Aristotle certainly is not claiming that
the now is like a mathematical point in every respect; indeed, he expli-
citly identifies one important disanalogy when he says that the point stays
put, implying that the same is in some sense not true of the now. Miller
correctly points out that the analogy is thought to be instructive because
of the stability of geometrical lines and points, since Aristotle’s principal
aim in this passage is to explain how the process of conceptually dividing
movements is similar to the process of bisecting lines, a process we exam-
ined in detail in section 6.2. But another aspect of its instructiveness lies
in the particular difference between geometric points and nows that he
mentions: the point stays put. So we are not required to attribute a static
view of time to Aristotle simply for his having drawn the analogy.

In the 1v.11 passage, Aristotle claims that the now is different insofar as
the kinetic world slice answering to the designation “now” is always dis-
tinct. In the 1v.13 passage, he is claiming that even a unique now can be
thought of as a plurality in just the way that a mathematical point can —
that is, by admitting of distinct, non-equivalent descriptions (“end of the
past/left-hand line-segment,” “beginning of the future/right-hand line-
segment”).” This is the significance of his claim that the mathematical

2 Miller (1974), 145.  ** Miller (1974), 146.
» It is interesting to note that Aristotle conceives the timeline vertically, with the past occupying
the upward direction, future downward — see GC 1111, esp. 338a9 ff.
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point is “not ... always the same in thought,” an idea reminiscent of his
discussion in Book 111 of the De Anima concerning the conceptual diffi-
culty involved in the common sense-faculty’s being a unity-in-difference:

The fact is that just as what some thinkers describe as a point is, as being both
one and two, in this sense divisible, so too insofar as the judging faculty is indi-
visible, it is one and instantaneous in action; but insofar as it is divisible, it uses
the same symbol twice together. (427a9-13)*

Miller acknowledges that this is the import of the discussion at the open-
ing of 1v.13,” but instead of reading Aristotle as making the rather mod-
est claim I have attributed to him — namely, that there are two senses in
which the now is different — Miller seems intent on reading the passage in
a way that is inconsistent with the remarks made in 1v.11. Not only is such
a reading not required by the text, it seems to me untenable.

Miller finds another problem in Aristotle’s characterization of the now
as the divisor of time:

Since time is a continuum, it is perhaps acceptable to think of the now as a link
[sunechei] between the past and the future. It is difficult, however, to think of
the now as a genuine point of division. A four-dimensional spatiotemporal worm
cannot be chopped literally into temporally separate segments in the way that
an ordinary earthworm can be cut up into spatially separate parts. Of course
Aristotle is only speaking of porential division [dunamei, kata dunamin — a14, 18],
but this is not a clear notion in a case in which actual division is impossible.**

Here Miller seems to equate acts of division with acts of sundering. It is
of course not required that an item be rendered asunder in order for it
to have been divided; were this so, arithmetic division would be impos-
sible. Rather, all that needs to be done in order to accomplish conceptual
division (as opposed to physical sundering) of some continuous item is
to treat a particular point — the point of division — as fulfilling the dual
role mentioned above.”” When Aristotle says in the passage above that the
now divides potentially, all he is saying is that any now may be treated as
fulfilling the dual role required for conceptual division, though it need
not be. We have already examined this issue in some detail in terms of
the distinction between determinability and determinacy, between time

2 AN domep fiv kahobol Tiveg otiypry, f wia kai dVo, tadty kol Saipeth. 1 pév odv
d8iaipetov, £v 1O Kpivéy éott kal dua, 1 8¢ Srapetov Idpxet, Sig T¢ adT® xpfitat onueiw
dua.

» Miller, (1974) 142, 144.

*¢ Miller (1974), 141—2. T have replaced the Greek terms in the original with transliterations.

7 Cf. 220a12.
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and times, and between measuring and numbering. So here, too, Miller’s
concern is unfounded.

Let this complete our critique of the view that Aristotle’s treatment
of time is not consistent with respect to the issue of temporal passage.
Neither Sorabji nor Miller provides compelling reason to think that
Aristotle’s view is inconsistent or confused. Our remaining task is to
explain just what Aristotle takes temporal passage to consist in.

I2.3 ARISTOTELIAN TEMPORAL PASSAGE

Recall that Sorabji laments Aristotle’s failure to “bring out a sense in
which the now is moving.” I claimed that Sorabji is demanding some-
thing of Aristotle that is illegitimate. That this is so is brought out very
sharply by an argument for the impossibility of temporal passage made
by D. C. Williams. After showing how Aristotle’s view evades this type
of objection, I shall consider a distinct kind of objection against the
possibility of temporal passage made by Michael Dummett. The abil-
ity of Aristotle’s view to deflect such objections is an indication of its
conceptual sophistication and is something generally unappreciated by
commentators.

12.3.1 Overcoming Williams-style objections

Temporal passage was characterized in Chapter 1 in terms of McTaggart’s
A series, which he employs as a formal representation of the intuitive view
that time flows past us, or that we are in some way moving into the future
along with the present moment. McTaggart argued that there is a contra-
diction inherent in the A series, and other philosophers have approved his
case. D. C. Williams, in particular, makes no bones in renouncing those
philosophers who are committed to the reality of the A series:

[The friend of the A series is committed to a] proposition which is never more
than vaguely expressed: that over and above the sheer spread of events, with
their several qualities, along the time axis, which is analogous enough to the
spread of space, there is something extra, something active and dynamic, which
is often and perhaps best described as “passage.” This something extra I think
is a myth: not one of those myths which foreshadow a difficult truth in a meta-
phorical way, but one which is fundamentally false, deceiving us about the facts,
and blocking our understanding of them.*

» Williams (1951), 460.
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To see that the theory of temporal passage is false, Williams maintains,
one need only consider the theory’s central claim that the now moves.” It
is widely held (Aristotle notwithstanding) that motion and change cannot
take place outside of time: material objects move and undergo qualitative
change in time. But if the now moves (or, variously, if instants undergo
change with respect to their possession of the temporal properties being
[future, being present, and being past), it seems necessary to posit a “super-
time” in which the now moves (or instantiates the temporal properties);
material objects move in time, so the now must move in time of a higher
order. This gives rise to a dilemma for the advocate of temporal passage: is
this “supertime” a version of McTaggart’s A series or his B series? If the
former, then the friend of passage has set himself squarely on the path of
a vicious infinite regress. If the latter, then the objector will demand an
explanation for the disparity; if the B series is good enough for “super-
time,” why is it not good enough for ordinary time?

Remarkably, Norman Kretzmann has sketched an interpretation of
Aristotle’s theory of time that places him in the same camp as Williams
and McTaggart. He argues, in effect, that there are no proper Aristotelian
solutions to the puzzles Aristotle presents in 1v.to. On the contrary, he
says, they “make a very important contribution to the understanding of
Aristotle’s own theory of time.” Kretzmann says, “if I am right about
the aim of the puzzles, the conclusions will constitute embarrassments for
the familiar view that time is essentially, really passing.” What they show,
then, is that Aristotle “takes time to be essentially the permanent ordering
of events and that he considers the passage of time to be an attribute of; or
the appearance of, that linear sequence.” Kretzmann, therefore, regards
Aristotle as a “B theorist.”

As my remarks in the preceding sections should make evident, I believe
that Kretzmann’s view cannot be correct, given what Aristotle says in the
chapters that follow his presentation of the puzzles. Aristotle is clearly
committed to a dynamic conception of time. But if I am correct about
this, it seems that Aristotle is obliged to offer some kind of response to
Williams™ challenge. Williams elaborates on the incoherence of temporal
passage as follows:

» Williams (1951), 463—4. This is essentially the same argument against passage that Broad (1967)
considers — and subsequently rejects, calling it a “howler” — as a variation on McTaggart’s argu-
ment for the irreality of time.

3 Kretzmann (1976), 91. A detailed treatment of the puzzles will be provided in Chapter 13.

Kretzmann (1976), 92.

Kretzmann (1976), 107. Cf. 108: “I maintain, in place of [temporal passage] he holds that the

essence of time is the fixed temporal order” of the B series.

v
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The obvious and notorious fault of the idea, as we have now localized it, is this.
Motion is already defined and explained in the dimensional manifold as consist-
ing of the presence of the same individual in different places at different times
... [However,] time “flows” only in the sense in which a line flows or a landscape
“recedes into the west.” That is, it is an ordered extension.’

The now cannot move, so the argument goes, because motion already
involves time. The premise of this argument, it will be recognized, is the
one implicitly employed by commentators who cannot see any way for
Aristotle’s definition of time to avoid circularity. But it was established in
Chapter 4 that Aristotle denies the premise, and in so doing the possibil-
ity remains open for him to escape both the general charge of circularity
as well as the absurdities inherent in the standard version of temporal pas-
sage characterized in terms of a moving now.

On Aristotle’s view (contra Williams’ characterization), motion is not
defined in terms of time; rather, time is defined in terms of motion. And
so just as time itself is a feature of motion, temporal passage must also be
a feature of “kinetic passage.” But of course “kinetic passage” is nothing
other than kinésis, garden-variety motion. Consequently, temporal pas-
sage enters Aristotle’s theory by way of kinoumena, and the only sense in
which the now moves is precisely the sense in which ordinary substances
move. This is (as far as I can tell) all one could reasonably demand that
Aristotle say by way of committing himself to the view that the now
moves. The now is not a self-sufficient entity existing independently of
objects in motion, not a peculiar sort of object whose motion needs to be
accounted for by means of postulating higher-order temporal continua.
Rather, the now is the natural result of percipient agents interacting with
a world in motion. Hence, Aristotle is not claiming in the argument at
219b33—220a3 that temporal passage is a species of motion; on the con-
trary, he is claiming temporal passage is just “kinetic passage” insofar as
it is perceptible. To notice that the now is different is just to notice that
some object or other has undergone some kind of change.

Perhaps this line seems too easy. Miller, for example, surmises that
although Aristotle is able to evade the Williams-style objection,* he does
not do so without incurring an unacceptable cost:

However, although Aristotle may have taken out an insurance policy against this
line of criticism ... a Rylean worry suggests itself. Where one ordinarily thinks
of a single event taking place, Aristotle has two concurrent events. Simultaneous
with the process that consists in Coriscus walking from the Lyceum to the

3 Williams (1951), 462—3. 3+ Miller (1974), 153—4.
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Agora runs another process that consists in the substrate now taking on various
attributes. The treatment of time is supposed to function as part of a general
explanation of change. But one does not make a process any more intelligible by
postulating a second, even more mysterious, process that requires the same sort
of explanation as the first. Here there is, clearly, “one process, not two.™

I cannot agree with Miller that Aristotle intends that his theory of time
serve any explanatory function with respect to this kinetic theory; noth-
ing is said in the presentation of either theory to suggest that he har-
bored such hopes. But aside from that fact, we must ask what Miller takes
Aristotle’s “substrate now” to be. Unfortunately, he does not give us a clear
answer to this question. In the course of criticizing W. Wieland’s inter-
pretation, Miller denies that the now can be identical with the moving
thing,” but he doesn’t consider anything more specific than something
that is an “analogue” of “a continuant, the body undergoing motion.™”
It is no wonder that Miller finds temporal passage to be wholly mysteri-
ous within Aristotle’s scheme, his conception of the now’s substrate is so
vague.

Still, T agree with his opinion that within Coriscus’ walking from the
Lyceum to the Agora and the substrate now’s taking on various attributes
there is “one process, not two.” What Miller fails to recognize is that
Aristotle, too, shares this opinion. On the hylomorphic interpretation of
Aristotle’s view, a now is a kinetic cut (a state of a kinoumenon) insofar
as it is perceptually individuable. An F-type movement consists, I have
argued, in the actuality of an F-bound kinoumenon (a 'kin(F)). But this
selfsame kinoumenon is also the “engine” of temporal passage, insofar
as its varied states are candidate objects of acts of awareness. So there is
indeed a single process involved in Coriscus” walking from the Lyceum
to the Agora and the substrate now’s taking on various attributes, a pro-
cess that Aristotle characterizes in a difficult but important passage from
which Sorabji draws one of his “analogies™

And in these [the before and after in motion], too, the substrate of the now is the
same (for it is what is before and after in motion), but it is different in being (for
the now is the before and after gua numerable). And this is what is most know-
able, for motion is known by means of the thing in motion, and locomotion

Miller (1974), 154. Miller lists two other lines of criticism, the first of which mistakenly attributes
to Aristotle a theory of meaning that is objectionably circular (see note 4 above), the second of
which is a restatement of his claim that Aristotle abandons the dynamic characterization of time
in 1v.1r in favor of a static characterization in 1v.13. I have already shown that neither of these two
objections is compelling.

3¢ Miller (1974), n. 10, and 148—9. 7 Miller (1974), 153.
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by means of the thing in locomotion. For the thing in motion is a this, but the
movement is not. And so the now is in one way always the same, and in another
not the same, for this is also the case with the thing in motion. (219b26-33)**

A kinoumenon is what is before and after in a movement, and its being
before and its being after consists in its possessing different proper-
ties (whether local, qualitative, or otherwise). This is what Aristotle
means when he says that it is “different in being.” Such states of kinou-
mena are kinetic cuts, and these just are nows insofar as they are indi-
viduable by means of perception. Thus, distinct nows are different
in precisely the same way that distinct kinetic cuts are different: the
kinoumenon is located at diverse spatial positions. The sense in which
time passes, then, is exactly this: things move, and we are aware of
their movements.

12.3.2 Overcoming Dummett-style objections

Michael Dummett characterizes his own argument as an alternative
formulation of what he takes to be the fundamental idea underlying
McTaggart’s argument: “of anything that is real, there must be a com-
plete — that is, observer-independent — description.” Since any adequate
description of events in time requires the use of token-reflexive terms
(such as “now”), as he claims, there is no observer-independent descrip-
tion of time. Thus, time is unreal.

One might well have serious concerns about the major premise of
Dummett’s argument. Thomas Nagel, for example, famously denies that
there is a strict connection between reality and objectivity, maintaining
instead that any complete conception of the world not only may, but
must include at least some token-reflexives.** But I should like to set aside
this thorny issue and attempt to provide exactly what Dummett (and, by
extension, McTaggart) claims does not exist: a description of events as
being in time without the use of token-reflexives.

Armed with an Aristotelian account of time, it is not difficult to see our
way to such a description: in world w, kinoumenon k exists, and percipient

E3

® dote Kal v tovTolg O uév mote dv vV €oTt, TO abTo (td TpdTepov yip kai Uotepdv 0Tt TO
&v kivioel), T & givat €tepov (f) &p1OUNTOV Ydp TO TpdTEPOV Kal BoTepov, TO VOV EoTLv). Kai
yvopipov 8¢ udAiota todt’ Eotiv: kai yap 1 kivnoig Sid to kivovpevov kal 1) @opd Sk to
QEPOUEVOV” TOSE Ydp T1 TO PEPSUEVOV, 1] 82 KivNaig 00, £6T1 UEV 0DV ()G TO adTO TO VOV aded,
€011 & WG 0V TO AVTE Kal yap TO PePSUEVOV.
Dummett (1978), 356.  *° Nagel (1986), 4, 57.
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agent « is capable of perceiving . In w, 4 exists in time in the appropriate
sense.*'

Now, Dummett clearly would find this description inadequate, and for
two reasons. First, he claims that any such static description or model
cannot represent temporal order except by convention:

[TThere is an element of convention in the ... representation: we lay it down that
the axes are to be chosen in a certain way, that such-and-such an axis represents
time, and that such-and-such a direction along this axis represents the direction
earlier-to-later; these conventions cannot be shown in the model.*

As we saw in Chapter 4, there is no such element of convention in the
Aristotelian model. For the proper description of # as a kinoumenon will
include £’s zelos, which establishes an objective kinetic order that is in fact
contained in the model itself. And since # is by hypothesis perceptible (by
a), that objective kinetic order establishes an objective temporal order in w.

Dummett’s second complaint alleges that such a description is simply
incomplete:

[W]e are sometimes inclined to suppose that what we observe at any one time
is a three-dimensional segment of a static four-dimensional physical reality; but
as we travel through the four-dimensional structure we observe different three-
dimensional segments at different times. But of course the fourth dimension can
no more be identified with time than the road down which someone travels can
be identified with the time that passes as he travels down it. If our hypothetical
observer observes only the four-dimensional configuration without observing
our movement — the movement of our consciousness — through it, like someone
observing the road but blind to the traveler, he does not see all that happens.*

We ought first to note that Dummett’s desire that our consciousness be
made to move seems unsettlingly similar to the demand that the present
moment move, the very idea that Williams roundly (and rightly) ridi-
cules. As we saw in the previous section, whatever degree of success that
objection has against standard A-theoretic conceptions of time, it does
not touch Aristotle’s view.

Dummett’s talk of dimensions is foreign to Aristotle’s way of thinking.
But if we were to adapt his view to it, it is clear that the fourth dimension
consists of motion and change, not simply an array of events whose pres-
ence and location in the sequence is arbitrary so far as the dimension itself

# I believe this description is adequate to the task, but a more sophisticated description is available,
one that would directly engage the account of primary time and being in time that I provided in
section 11.3 above.

# Dummett (1978), 355. ¥ Dummett (1978), 355.
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is concerned. So when Dummett complains that the “movement of our
consciousness” cannot be observed by inspecting the four-dimensional
configuration, he is mistaken. After all, both motion and consciousness
of that motion are stipulated in the description, and I can think of no
argument for the incoherence of that description that doesn’t simply beg
the question against Aristotle’s account of the nature of time. Relatedly,
Dummett might be right when he says that it’s a mistake to identify the
road down which someone travels with the time it takes him to do so, but
as Aristotle’s account shows, some relation short of identity can serve well
to connect temporal intervals with spatial intervals in a substantive and
interesting way.

The conclusion of such considerations is striking: a theory about the
nature of time constructed two and a half millennia ago is capable of
weathering objections that are regarded by some philosophers as absolutely
devastating to more contemporary theories of time. This result suggests
that A theorists might do well to look to Aristotle’s theory for inspiration
in adapting their own best current theories. I shall speculate very briefly
on this idea in the concluding chapter of this book. But for now we must
address the question, by virtue of what fact is the present presens?

I2.4 THE ABSOLUTE PRESENT

The short answer to our question is that there is no further fact. While
the hylomorphic interpretation yields fruit in connection with temporal
extension (motion’s determinability), simultaneity (joint perceptibil-
ity), and temporal passage (kinetic passage), it cannot provide any deep
analysis of the absolute present. To be sure, the absolute present consists
materially in a kinetic world slice, and formally in that kinetic world slice’s
individuability by means of perception. But this is true of any moment in
history. Aristotle apparently takes it for granted that there is a way that
the world is now and that there simply is no further fact to account for its
being that way now.

It’s important to understand precisely what is meant by that claim.
There is no suggestion that the determinate way the world is is a “brute
fact,” on Aristotle’s view. Quite to the contrary, Aristotle has a robust
notion of causation capable of providing various and sundry explanations
for why the world is the way it is at any given time. What his fourfold
account of causation cannot provide — whether through the hylomorphic
interpretation or otherwise — is any satisfactory explanation for why #his
kinetic world slice is absolutely present, as opposed to some other.
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Nor is there any suggestion that Aristotle’s unwillingness or inability to
analyze presentness threatens his commitment to the reality of temporal
passage. One might well be content to describe temporal passage within
his theory as “the continuous projection of a property across events,” but
to do so requires one to acknowledge that presentness is a primitive prop-
erty. That way of putting the point is misleading, though, since Aristotle
wishes to account for temporal properties and facts in terms of more basic
kinetic and perceptual properties and facts. So a more fitting description
would capitalize on the world’s uniqueness and determinacy with respect
to its actual properties. “Actuality” is a primitive predicate that designates
(among other things) a unique kinetic world slice. It should come as no
great surprise to us that Aristotle makes no attempt to analyze actuality,
since it figures as an analysans in so many of his analyses.

Indeed, actuality’s resistance to analysis is analogous to the unprovabil-
ity of the law of non-contradiction: axiomaticity is the conceptual/lin-
guistic analogue of metaphysical primitiveness.** So even while Aristotle
has a hylomorphic analysis of temporal passage, with respect to the status
of the absolute present itself, we must say that he is an anti-reductivist 4
theorist: presentness is a genuine but unanalyzable feature of the struc-
ture of reality.

I2.5 TIME’S CORROSIVE EFFECTS

Characterizing Aristotle’s temporal theory in the reductive terms of hylo-
morphism might be thought to raise difficulties in accounting for his
remarks about time’s role in corruption and decay. For how could time
cause anything to occur if it really is nothing more than motion’s suscep-
tibility to being divided into undetached parts of arbitrary length?

That Aristotle regards it as at least qualifiedly legitimate to speak of time
as playing such a causal role is evident in Physics 1v.12, where he says:

Something, then, will be affected by time, just as we are accustomed to say that
time wastes things away, and that all things grow old through time, and that
people forget owing to the lapse of time, but we do not say the same of getting
to know or of becoming young or beautiful. For by its nature time is rather the
cause of decay, since it is the number of change, and change removes what is.
(221a30—b2)%

4 Cf. Met. I.4, where Aristotle maintains that the only arguments that can be given in support of
LNC are ad hominem.

# Kal doyet 8 1 Umd tol Xpdvou, kabdmep kal Aéyev elddBapev ST katatrker 6 xpdvog, Kai
ynpdoketr tdve’ vmd tob xpdvou, kal EmAavOdvetar did TOV Xpévov, GAN o0 uepddnkev,
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Aristotle’s invocation of his definition of time in the final sentence sug-
gests that he endorses the ways of speaking described in this passage.
Despite this apparent endorsement, he recants in the following chapter,
where he indicates that, strictly and philosophically speaking, time as
such is not the agent of decay:

And for the most part this is what we customarily mean by a thing’s being
destroyed by time. Still, time doesn’t even do this; rather, this kind of change
just happens to occur in time. (222b24~7)+

This deflationary treatment of time’s corrosive effects would indeed be
rather disappointing if it amounts to nothing more than the claim that time
destroys things only in the sense that destruction happens to occur in time.

Fortunately, the account has a bit more content than just that. To see
what else is involved, we must look to the Generation and Corruption.
As it turns out, the qualified legitimacy of talk about time’s destructive
powers is closely related to the qualified legitimacy of thinking that time
is just the motion of the heavenly spheres (223b21-3), which as we saw in
section 11.4 is not strictly correct, but also not so far from the truth.

While the circular motion of the celestial bodies cannot possibly be
responsible for the decay of terrestrial bodies, because it is uniform in
character, there is another aspect of celestial motion that can be — namely,
the sun’s movement along the ecliptic:

This explains why it is not the primary motion that causes coming-to-be and
passing away, but the motion along the inclined circle; for this motion not only
possesses the necessary continuity, but includes a duality of motions as well
... Now the continuity of this motion is caused by the motion of the whole
[cosmos]; but the approaching and retreating of the moving body are caused
by the inclination ... And there are facts of observation in manifest agreement
with our theories. Thus we see that coming-to-be occurs as the sun approaches
and decay as it retreats; and we see that the two processes occupy equal times.
(336a32—b18)+
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Here the generation and corruption Aristotle has in mind seem to be
the seasonal growth and decay (or dormancy) of plants. The sun’s heat
in spring and summer serves as a catalyst for elemental combination, by
virtue of which organisms come to be and grow. When the sun recedes in
autumn and winter, the elements in combination cool and move toward
their natural place in the cosmos, thereby bringing the organism to ruin.

The conceptual alignment of the two popular beliefs (that time is just
celestial motion and also causes corruption) and the underlying philo-
sophical truths (that time is related to celestial motion, one aspect of
which is causally relevant to corruption) goes a long way toward explain-
ing Aristotle’s permissive attitude toward common speech habits regard-
ing time. However, the explanation offered for seasonal growth and decay
in terms of the sun’s motion along the ecliptic is structurally symmetric;
as Aristotle says, “the two processes occupy equal times” and are continu-
ous. Why, then, is he content to approve of the common opinion that time
is more properly the cause of deterioration rather than of improvement?

The answer to this question is to be found at a more fundamental
level of Aristotle’s account of time. Time, as we have seen, is a feature
of motion, which in turn is analyzed partly in terms of telic proper-
ties — “time’s arrow” is essentially a metaphysically gussied-up version of
“motion’s arrow.” Since each of the four terrestrial elements has a type of
motion that is natural to it, the progression of time will naturally track
the motion of each elemental type toward its unique place in the cosmos.
Thus, even without the change in temperature brought about by the sun’s
seasonal approach and recession, elements in combination are naturally
disposed to dissociate. It is only by dint of some external agency (whether
it be heat, psychic formation, or otherwise) that the elements are brought
together to form mixtures and compounds.

So the reading of Aristotle’s deflationary account of time’s corro-
sive effects that was found to be wanting above is correct in at least this
respect: the natural disposition of material objects — insofar as they are
material objects — is to come apart. And since time is metaphysically
derivative of motion, time is closely related to dissolution and decay.

All of this discussion of dissolution provides a convenient segue to our
next topic: the puzzles of 1v.10.



CHAPTER I3

Dissolving the puzzles of 1v.10

The time has come for me to make good on the promise I issued in the
Introduction. As I understand these puzzles, their purpose is to cast doubt
on the very existence of time and to problematize the status of the now,
and I believe that Aristotle clearly takes them to be sophistical.” There is
in Physics 1v no explicit, systematic treatment of them (nor anywhere else
in the corpus, for that matter). Indeed, immediately after rehearsing the
puzzles, Aristotle forthrightly drops them and takes up the other princi-
pal question concerning time, namely its nature (218a30). This suggests
to me that the puzzles are easily solved, or so Aristotle thinks, when one
sees the mistaken conception of time on which they rest and replaces that
mistaken conception with the proper concept. And this is in fact the case.
Once we get the puzzles in view, it will not be difficult to understand why
Aristotle didn’t trouble himself to dismantle them, since they aren’t really
the obstacles they appear to be, but rather are for the most part mirages.

I recast the puzzles here in the form of three arguments, the second
offered as a response to an implicit objection to the first:

Argument (1): Any part of time one cares to consider consists exclusively of the
past, the future, or both. But neither the past nor the future #s (since the past
was, and the future will be). So there is no part of time that 7. Hence, time
doesn’t exist.

[Implicit objection: argument (1) fails to consider as a part of time the present
instant — the now — which certainly is.]

Argument (2): If the now is a part of time, then either: (a) the now is capable
of measuring time, or (b) time is composed of nows. But (c) the now is not cap-
able of measuring time, and (d) no one thinks that time is composed of nows. So
the now is not a part of time. Hence, argument (1) is vindicated.

Argument (3): The now must either be: (a) always different, or (b) always the
same. If (a) the now is always different, then any particular now one cares to

* Hussey (1983), 140—1, speculates that Plato’s Prm. 152b—c might have been the source of inspir-
ation for these arguments. As we shall see below, one of the three arguments appears to have been
lifted nearly verbatim from Prm. 156d ff.
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consider must have ceased to be at some time, which must either be: (i) when it
exists, or (ii) when a different now exists. But (iii) it’s impossible that the now
should cease to be when it exists, since doing so would prevent it from being at
all. And (iv) it’s impossible that the now should cease to exist when a different
now exists, since doing so would require that it exist simultaneously with the
infinitely many nows that lie between the two, which is absurd. So it’s impos-
sible that the now should always be different. But it’s also impossible that (b)
the now should always be the same. For (i) the now is a limit, and it’s impos-
sible that anything should exist with/as a single limit. And (ii) if the now is
always the same, events taking place 10,000 years ago are simultaneous with
those taking place today, which is absurd. Hence, the status of the now is highly
problematic.

Let us examine the merit of each of these. Argument (1) purports to estab-
lish that time is unreal on the grounds that time consists exclusively of
parts that are either past or future. As Miller notes, this argument (which
he dubs “the whittling argument”) is revived by Augustine in Book x1 of
his Confessions.

But while Augustine may find the argument compelling, Aristotle
surely does not. The puzzle monger treats an accidental characterization
of time as an essential characterization, and then erroneously draws con-
clusions about the very existence of time based on this accidental char-
acterization. Evidently, argument (1) presupposes that the proper sense
of “time” is “that which consists exclusively of the past and the future.”
But this obviously cannot be the proper sense of the term, for even the
puzzle monger will have to admit that the past and future are themselves

> Miller (1974), 133. Chapter 20 reads: “But even now it is manifest and clear that there are neither
times future nor times past. Thus it is not properly said that there are three times, past, present,
and future. Perhaps it might be said rightly that there are three times: a time present of things
past; a time present of things present; and a time present of things future. For these three do
coexist somehow in the soul, for otherwise I could not see them. The time present of things past
is memory; the time present of things present is direct experience; the time present of things
future is expectation. If we are allowed to speak of these things so, I see three times, and I grant
that there are three. Let it still be said, then, as our misapplied custom has it: “There are three
times, past, present, and future.’ I shall not be troubled by it, nor argue, nor object — always
provided that what is said is understood, so that neither the future nor the past is said to exist
now. There are but few things about which we speak properly — and many more about which we
speak improperly — though we understand one another’s meaning.” (Quod autem nunc liquet er
claret, nec futura sunt nec praeterita, nec proprie dicitur: tempora sunt tria, praeteritum, praesens et
Sfuturum, sed fortasse proprie diceretur: tempora sunt tria, praesens de praeteritis, praesens de praesen-
tibus, praesens de futuris. sunt enim haec in anima tria quaedam, et alibi ea non video praesens de
praeteritis memoria, praesens de praesentibus contuitus, praesens de futuris expectatio. si haec permit-
timur dicere, tria tempora video fateorque, tria sunt. dicatur etiam: tempora sunt tria, praeteritum,
praesens, et futurum, sicut abutitur consuetudo; dicatur. ecce non curo nec resisto nec reprehendo,
dum tamen intellegatur quod dicitur, neque id quod futurum est esse iam, neque id quod praeteritum
est. pauca sunt enim quae proprie loquimur, plura non proprie, sed agnoscitur quid velimus.)
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times, rendering the definition vacuous. So while it may be useful for
certain purposes to suppose that time has as its “parts” the past and the
future, it certainly is not the case that “the past and the future” quali-
fies as a satisfactory answer to the question of what time is, as it makes
no headway on the issue whatsoever.’ We have seen what Aristotle takes
to be the proper sense of “time,” and anyone who would deny that this
exists would either have to deny that motion exists or that motion is per-
ceptible. But whoever is willing to argue for either of these claims is, as
Aristotle would say, “unable to distinguish what is self-evident from what
is not ... Presumably such a person must be talking about words without
any thought to correspond” (193a5—9).*

We may note that the implicit objection to argument (1) is a red herring
insofar as it accepts the specious characterization of time on which argu-
ment (1) is based. In spite of this fact, argument (2) is interesting insofar
as it raises the question of the now’s place in time. Aristotle agrees that the
now is no part of time (220a18-19), but as we have seen, he is committed
to the view that the now is capable of (indeed, necessary for) measuring
time insofar as pairs of nows define intervals that function as the units
of measurement. This, we should recall, is the basis for Aristotle’s notion
of “formal simultaneity,” for which I provided an analysis in section 11.3
above. But more to the immediate point, were there no now, there could
be no time, since time is the measurable aspect of motion, and the now is
required for the measurement of movements (220a1—4).

Argument (3) is the only puzzle truly deserving of a proper solution,
and it echoes an argument in Plato’s Parmenides, where the dialogue’s
namesake interrogates a young Socrates:

“Is there, then, this strange thing in which it [the One] might be, just when it
changes?”

“What strange thing?”

“The moment [to exaiphnés]. The moment seems to signify something such
that changing occurs from it to each of two states. For a thing doesn’t change
from rest while rest continues, or from motion while motion continues. Rather,
this strange creature, the moment, lies between motion and rest, being in no
time at all, and both to it and from it the moving thing [kinoumenon] changes to
resting and the resting thing changes to moving.” (156d1—e3)’

3 Compare: Aristotle would never regard the simple enumeration of parts as an adequate definition
of any parted object whether natural or artificial. Cf. 7hz. 207c—208b
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Aristotle is clearly sensitive to the peculiar status of the now, and we
have already seen that he remarks in several places that there is a sense
in which the now is the same, and there is a sense in which it is differ-
ent: insofar as a now has a single kinetic cut (or more properly, a single
kinetic world slice) as its material constituent, it is one; insofar as it is
treated as a point of division within the movement, it is two.

But while this line of thought is familiar, it is unresponsive to the chal-
lenge. The argument demands that Aristotle embrace the claim that the
now is always different (aiei heteron) or the claim that it is always the same
(aiei to auto). The dilemma alleges that embracing the second alternative
commits one to an “eternalist” conception of time, according to which
“events taking place 10,000 years ago are simultaneous with those taking
place today.” Since I have argued that Aristotle is an A theorist, there had
better be decisive evidence that he rejects the second alternative, either by
embracing the first alternative or by finding a third way.

And indeed there is such evidence. Aristotle grasps the first horn of the
dilemma: he affirms that the now is always different, but he denies that
this entails that the now “must have ceased to be at some time.” We exam-
ined passages from Physics vi1L.8 in section 6.2, where the challenge was
understanding how conceptual division of movements occurs. Within the
context of that issue, Aristotle provides the basis for his response to the
dilemma posed in argument (3):

When its motion is continuous, A cannot either have come to be or have ceased
to be at the point [of division] B; it can only have been there at a now, and not in
any time except the whole of which the now is a division ... it is there only in a
cut of time [en tomé chronou], not for any time [ouk en chrond]. (262a28—b22)°

So Aristotle simply denies that there is any answer to the questions “when
does the kinoumenon come to be at B2” and “when does it cease to be
there?” other than “there is no time when it does so.” This result follows
immediately from two of his other commitments: (i) his conception of
time as measured bit of motion, and (ii) his conception of being in time
as having a primary time.
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With respect to (i), we have seen (in section s.4) that kinetic cuts are
not themselves movements, and a single point has no measure.

With respect to (ii), we have also seen (in section 11.2) that Aristotle
regards having a primary time as a necessary condition for being in time.
Primary time is defined in terms of pairs of kinetic world slices, and con-
dition (a) in the definiens requires that S, > §,, thereby preventing any sin-
gle kinetic world slice (or kinetic cut) from having its own primary time.
Aristotle’s remark that A cannot have been at B “in any time except the
whole of which the now is a division” is intended precisely to deny that
there is any primary time for A’s being at B.

But since a kinetic cut is the material constituent of a now, the fact that
a kinetic cut has no primary time entails that a now has none, either. So
to the question “when does the now cease to be?” Aristotle must answer
“there is no such time.” And for this reason, he can embrace the claim
that the now is always different without embarrassment, and argument
(3) goes the way of the other two sophistical arguments.

To dispatch such seemingly deep puzzles as quickly as we have is per-
haps less gratifying than straining to discover their solutions. But when
one’s target is a paper tiger, it is not only unnecessary, but also foolish, to
enlist the aid of a safari guide and to secure actual rifles. I take it that this
is the explanation for Aristotle’s failure to say very much about the puz-
zles in the course of developing his theory of time: once we see what his
view is, the puzzles (to a large extent) simply fall apart.



CHAPTER 14

Concluding summary and bistorical significance

Both Plato and Aristotle were working against the background of an
entrenched popular conception of time when developing their philo-
sophical theories. Hesiod couches his advice regarding the timing of
works in terms of celestial events, and the type of chronometer used by
the ancients to keep “natural time” (namely, the sundial) functions by
tracking the movement of the most prominent heavenly body. The lack
of a commonly recognized epoch meant that the calendric conventions
employed by common folks and historians alike named years by the num-
ber of years removed from some salient event. I argued in Chapter 2 that
in the 7imaeus Plato accomodates this traditional conception of time to a
fairly high degree by defining time in terms of the regular motion of the
celestial bodies — that is, as “motion-according-to-number.” Such motion,
on Plato’s view, is the product of the demiurge’s imposition of numerical
form onto what were previously disorderly movements:

In this way and for these reasons night-and-day, the period of a single circling, the
wisest one, came to be. A month has passed when the moon has completed its own
cycle and overtaken the Sun; a year when the Sun has completed its own cycle.

As for the periods of the other bodies, all but a scattered few have failed to
take note of them. Nobody has given them names or investigated their numer-
ical measurements relative to each other. And so people are all but ignorant of
the fact that time really is the wanderings of these bodies, bewilderingly numer-
ous as they are and astonishingly variegated. (39¢)'

The demiurge created time by crafting a cosmic-scale clockwork out of
the raw material (in this case, motion) that he found in the receptacle.
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By regularizing and fitting together the diverse movements of the celes-
tial bodies, the demiurge created a synchronized system that not only
grounds our temporal judgments, but whose motion just is time.

Aristotle agrees with Plato that the celestial clock is the ultimate stand-
ard for all temporal judgments, but he denies that time consists in noth-
ing more than the regular motion of heavenly bodies. For first of all,
Aristotle cannot subscribe to Plato’s view as offered, because he rejects
Plato’s claim that orderly celestial motion is the result of a creative act of
divine intelligence. Aristotle regards the heavenly bodies as ungenerated
objects composed of pure and incorruptible aether. Given that the natural
motion of aether is circular, he believes that the stars and planets have
always moved in their orbits with perfect regularity.

More importantly, he offers in 1v.10 what he takes to be decisive argu-
ments against strictly identifying time with motion. So time is not any
particular variety of motion, much less motion brought into being by
a divine craftsman. But time is not unrelated to motion, either. This is
evident when we consider the fact that we notice time exactly when we
notice motion. The best explanation for this fact, Aristotle argues, is that
time is an evident proper feature of motion — an aspect of motion (and of
nothing else, except by way of its relation to motion) that one cannot fail
to perceive if she perceives movement as a movement. Thus, Plato’s identi-
fication of time with motion was in error, but it was a forgivable error and
one that Aristotle regarded as helpful in discovering the genuine nature
of time.

Plato believed that motion actually existed prior to time. Aristotle
rejects this position but does endorse the weaker view that motion could
exist without time if there were no counting souls. He reasons that, as a
perceptible feature of motion, time would not exist if there were no per-
ceivers, even if motion remained in existence. Being perceptible is a modal
relational property conferred upon motion by the existence of perceiv-
ers — as he believes, relational properties do not exist independently of
their relata.

The pair <time, motion> is included in the extension of the evident per-
ceptible feature relation because time is the measurability (or a measure)
of motion. This view is consistent with the common beliefs and calendric
conventions of Aristotle’s day, and provides an opportunity to elaborate
upon Plato’s view of time as the product of imposing form onto motion
as matter.

Considered in themselves, movements are continuous, partless wholes.
Motion is the actuality of a kinoumenon, an accidental compound whose
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matter is (typically) an ordinary substance and whose form is (always) a
telic property. State-properties of kinoumena form the basis for kinetic
cuts, which are the kinetic analogue of geometric points and instants in
time. By virtue of this ontological structure and the capacities of percipi-
ent agents, motion is susceptible to partitioning into undetached parts
of arbitrary length. And this susceptibility is just what time is. Motion
stands as the matter of time, indeterminate with respect to quantity.
Perception provides the form of time by conferring upon motion the rela-
tional property of determinability and sometimes actually making move-
ments determinate with respect to quantity.

This feature of Aristotle’s view is perhaps most evident when considering
the ultimate standards of temporal measurement — the several movements
of the heavenly bodies and, most prominently, of the sun — which are both
continuous and eternal. The standard units of time (days, months, years)
simply would not exist if there were no rational souls in the world. Not
merely because there would be no common names for the periods, but
because in order for such a period to exist, the continuous movement of
which it is a part must be divided by identifying a kinetic cut (specified by
some azimuth reading, for example) from which the star departs and once
again returns. The kinetic cut exists independently of our individuation
of it, but in order for it to function as a point of demarcation, it must be
a point of division; and in order for it to be a point of division, it must be
treated in a certain way by rational agents, namely in its dual aspect as the
end of the earlier segment and beginning of the later segment.

Both Plato and Aristotle take space to be metaphysically more basic
than time. For Plato, the receptacle is one of the three primitive features
of the universe, coordinate with being and becoming in fundamental-
ity. The once-erratic movements taking place in space were marshaled by
the demiurge into a mathematically structured system of rational move-
ments, thus bringing into existence time. Aristotle likewise takes spatial
magnitude to be a basic feature of the world. Some telic properties are
spatial in character, and we percipients mark kinoumena out as the kinet-
ically extended things they are, comparing them against one another (and
against the universal standard: the movement of the sun) in the process.
Such an asymmetry between space and time is rejected by modern phys-
ics, but for philosophers trying to accommodate a deeply entrenched view
of time as being somehow connected with celestial motion, the asym-
metry is not surprising.

As we saw in Chapter 2, Plato is committed to the view that temporal
extension existed prior to the genesis of time. It is on these grounds that
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we were justified in saying that temporal extension is not part of Plato’s
conception of time, properly speaking, though it is metaphysically neces-
sary for time’s existence. In conceiving time as the periodic motion of
the celestial spheres, Plato conceives time to be, first and foremost, peri-
odicity. But because the distinction between past and present is parasitic
upon the existence of a well-defined present — whose existence requires a
well-defined simultaneity relation — genuine temporal passage was also
created by the demiurge when he worked the chaotic movements into a
synchronized system.

By defining time as the measurability (or as a measure) of motion,
Aristotle’s concept of time also places greatest emphasis on periodicity.
Also like Plato, Aristotle regards a certain kind of extension as being
necessary for the existence of time. But whereas Plato has very little to say
about the nature of pre-creation motion, Aristotle has a highly sophisti-
cated account of the nature and structure of motion. Indeed, Aristotle’s
theoretically fertile account of motion is precisely what provides the
means for him to account for periodicity: measuring motion involves
“carving up” kinetic extension by means of treating a single kinetic cut as
a point of division.

Further, while the argument I have attributed to Plato to the conclusion
that the demiurge created a well-defined simultaneity relation is only sug-
gestive at best, Aristotle has available (on the hylomorphic interpretation)
the theoretical resources to define several distinct, interesting, and useful
simultaneity relations. Indeed, formal simultaneity (which Aristotle calls
“unity in form”) provides the essential content of Aristotle’s idea that time
is a measure of motion.

Aristotle’s motive for developing a hylomorphic account of time seems
to have been twofold. First, he no doubt wished to retain to the greatest
extent possible the well-established conception of time as being somehow
intimately related to the movement of celestial bodies and as involving
numbering in some way. Second, he must have felt compelled to account
for time’s existence in the way that he thought the existence of all non-
substances is to be accounted for: by tracing its existence to that of sub-
stances and their features. But to complicate matters, Aristotle recognized
that the business of keeping time is largely conventional, and that our
experience of time is deeply subjective. For these reasons he devised an
account of time according to which its existence is partly dependent upon
the activities of percipient agents. The result, as I hope I have shown,
is a sophisticated and interesting view that manages to avoid the most
damning objection that plagues contemporary views of time, while still
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preserving — and, indeed, accounting for— our intuition that time in some
sense passes by locating the basis for temporal passage within “kinetic pas-
sage,” which is something that can be analyzed in temporal-free terms.

Does Aristotle have anything to teach contemporary theorists working
in the philosophy of time? Perhaps. It is certainly the case, however, that
current thinkers enjoy the benefits (or suffer the burdens) of a vastly richer
body of knowledge and opinions on which to base their accounts. If any-
thing, Aristotle’s theory of time provides a promising model for a coher-
ent account of temporal passage precisely because it is immune to the
sorts of objections raised by McTaggart, Dummett, and Williams. But
grounded as it is on his idiosyncratic account of motion and change, the
theory is precarious, to say the least. For to the extent that Aristotle’s the-
ory of motion is unacceptable to anyone who rejects telic properties (and
surely that camp is in the majority), any attempt to adapt Aristotle’s tem-
poral theory will have to provide a suitable surrogate account of change.

One natural place to look for such a surrogate is toward causation. If
one can provide an account of change in terms of causation, and if that
account is free of temporal terms, then the possibility of founding time
on motion remains open. In fact, this strategy seems to me to be some-
what promising, since simultaneity is already defined within the special
theory of relativity in terms of possible causal relations between objects.
Any such causal account of change would have to incorporate some ver-
sion of the telic aspect of Aristotle’s view in order to be suited to serve its
theoretical role, and indeed some philosophers have maintained that the
necessary asymmetry of causal relations is precisely what fixes the neces-
sary, intrinsic direction of the temporal order.?

A temporal-free account of causation might be framed in terms of
counterfactual analysis, since the latter is quite popularly taken to be a
special case of possible-worlds analysis, and neither modal realists nor
conventionalists posit any temporal relations between diverse possible
worlds.” Simultaneity and temporal priority and posteriority obtain only
between events occurring within the same world.

I am impressed by the fact that David Lewis pursued this line of thought
on several occasions.* And although he makes a case for counterfactual

N

See, e.g., Griinbaum (1963).

See, e.g., Forbes (1993, 92) who unwittingly shows his Aristotelian roots when he says that “there
is nothing intrinsically perverse about beginning with comparative-magnitude facts and using
these to generate instants and the intervals between them, rather than the other way round.” See
also Lewis (1986), 71.

Lewis (1973), (1979), (1986), 23.

-
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temporal asymmetry, he admits that he doesn’t know how to connect
this with the asymmetry of temporal passage — or as he puts it, with the
“asymmetry of entropy.” Perhaps Lewis never harbored hopes of making
such a connection, and his admission might be enough to convince some
of his successors that the project described is unworkable. Nevertheless,
the fact that central elements of Aristotle’s view are cropping up now-
adays in a new guise inclines me to think that cleverer philosophers than
I might well see their way to fashioning a viable, genuinely Aristotelian
account of time.

Whether such possibilities are ever realized or not, I am hopeful that
Aristotle’s discussion of time will be spared the unwarranted criticism
that it has received for far too long from far too many good philosophers.
If this book contributes in any way to that result, I should have to con-
sider it a success.

s Lewis (1979), 476.
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