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Introduction

John Buridan was a teacher of logic and natural
philosophy at the university of Paris in the early
fourteenth century. His lectures have come down to us in
the form of commentaries on the works of Aristotle. These
commentaries are marked by a liveliness and ingenuity still
evident to modern readers which earned for Buridan in his
own day the reputation as a great teacher and, in later
centuries, established him as an authority in natural
philosophy.

Recent scholarship has taken the study of Buridan's
work beyond its starting point in his physics and cosmology
into his logic, metaphysics, and ethics. This dissertation
examines Buridan's thought in a more characteristically
medieval field, the study of the soul.

For Buridan and other medieval masters of arts con-
cerned with the soul, the three books of Aristotle's De
anima comprised the most authoritative text. Book I
criticized previous theories of the soul. In Book II
Aristotle gave his own theory and discussed the vegetative
and sensitive powers carried out by the soul in living
things.'Book III discussed the soul's intellective and mo-
tive powers.

In his commentary on Book II, of which a text is here

presented, Buridan kept within the areas of inquiry that
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had become standard in the commentary tradition. He reached
some conclusions which were at variance with Aristotle and
made use of material from outside the Aristotelian corpus,
but always with a precedent in the commentary tradition.
Buridan gave special atiention to the concept of sensible
§pecies in the medium between an object and a sense organ
in order to supplement Aristotle's explanation of how
sensible bodies affected sense organs. Buridan was by no
means the first to use species in a commentary on De anima.
He did, however, carry out a detailed investigation of the
nature of species that is reminiscent of Roger Bacon's On

the Multiplication of Species. Buridan seems to have viewed

species as a means of improving the Aristotelian theory of
the soul, much as he viewed the impressed motive force
which he called impetus as a means of improving Aristotle’s
physics. A translation of the question in which Buridan
carried out his investigation of species follows the latin

text of Book II.

John Buridan's date of birth is unknown. Because he
appears as rector of the university at Paris in 1328, and
because the minimum age for incepting in arts at Paris was
twenty-one,l historians have placed the year of his birth

around 1300. Evidence from his later life indicates that he

1. cup, I:78.
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hailed from the diocese of Arras in Picardy. At the
university he belonged to the Picard nation, and he
described Picardy with apparent familiarity in his com-

mentary on Aristotle's Meteorology. Tradition alone names

the town of Bethune as Buridan's birthplace.?2

In a passage in his’commentary on the Meteorology,

Buridan described the destruction of a chapel struck by
lightning while he was in residence in Paris with Cardinal
Lemoine.3 The Cardinal's college was authorized to open a
;chapel by the papacy on 30 August, 1308.4 If it was the
déstruction of the Cardinal's chapel that Buridan was

describing, this date may mark the terminus ante quem for

Buridan's arrival in Paris.5

A document from 1328 refers to the "venerabilem et
discretum virum magistrum Iohannem Buridanum, rectorem
Universitatis supradicte [i.e. Parisius]."® He may not have
served as rector for long, because the 17th century

chronicler Bulaeus lists one M. Robertus de Pilmore as

2. John Dullaert mentioned Bethune in the preface to his
1509 edition of Buridan's Questiones on Aristotle's
Physics.

3. HLF, p. 468.

. HLF, p. 469.

. The passage quoted by Faral begins, "Sic etiam ego
guondam, commorans in domo Cardinalis Monachi, vidi cum
pluribus aliis sociis cadere fulmen super capellam..."
Precisely whose chapel was struck it does not say. Faral
assumed that it was the cardinal's chapel.

6. CUP, 2:306-7, #870.

(S0
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rector in 1328.7 In a document sent to Avignon in 1329
recommending him for a benefice, Buridan is referred to not
as rector but as simply "clericus Atrebatensis". His first
benefice was granted on 2 November, 1330.

By his own testimony, Buridan made at least one
journey to Avignon during the papacy of John XXII
(1316-1334).8 A passage in his commentary on the Ethics
suggests that he may have travelled to Avignon twice taking
a different route each time.9 During one of these journeys,
he observed a hale storm near Mt. Ventoux, an episode he

described in his commentaries on the Meteorology and on De

anima (in Question 18, p. 312). The Liber Procuratorium Na-

tionis Anglicae reports that Buridan was elected rector a

second time in 1340.10 Bylaeus, however, mentions two
rectors during 1340, neither of them Buridan.ll

In 1348 he received a prebend which had been given to

7. Cesar Egasse du Boulay, Historia Universitatis
Parisiensis, tomus quartus, apud Petrum de Bresche,
1668, p. 218.

8. "Unde vidi britonem quedam scholarem qui erat a
nativitate cecus et tamen valde bene et discrete dis-
putabat de logicalibus et naturalibus: et scio quod ipse
fuit ad curiam romanam: quia tunc ego eram ibi tempore
Io. pape: et propter suam pulchram disputationem coram
cardinalibus impetravit vitam suam super abbatiam." Ge-
orgius Lokert, Questiones et decisiones, fol. 29 rb,
from Buridan's questions on De sensu et sensato.

9. M' P 471,

10. vol. I, 41:43.

11. The documents in the CUP mention the rector by name

once in 1340, on 12 January. On that date Symon de
Weuchy, nationis Picardie, was rector.
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the university in 1308 by Iocannes de Thenu. Iocannes had
decreed that the prebend was to be awarded by a committee
consisting of one theologian, two lawyers, one proctor from
each of the four nations, and the rector. That a committee
heterogeneous by nation and by faculty chose Buridan for
this honor demonstrates the high regard in which he was
held by his contemporaries. Thanks to this award, and to
further benefices granted by Popes Benedict XII and Clement

VI, Buridan appears in the Rotuli Universitatis Parisiensis

for 22 May 1349 among those able to maintain themselves
without financial assistance.l2

In 1357, a dispute developed between the English and
the Picards over which nation had the right to conduct the
determination of bachelor John Mast.l3 7he dispute was
solved by a mutual agreement between the nations, worked
out in part by Buridan, over where the geographical
boundary dividing their home territories lay. This docu-
ment, dated 12 July 1358, is the last evidence of Buridan
alive and well.l4 The actual date of his death is unknown.
By the second half of the 15th century the Picards were
celebrating 11 October as his death date, and the English
were supporting "scholari Buridani" who may have been

students allowed to live in the house which Buridan sup-

12. cup, 2:632, #1165.
13. Bulaeus, p. 340.
14. cUP 3:56, #1240.
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posedly bequeathed to the Picards.l5

Many apocryphal stories became part of the Buridan
legend in the centuries after his death. Tales were told of
his dalliance with Joan of Navarre (d. 1309), wife of
Philip the IV,16 of his part in the founding of the
University of Vienna in 1365, and of his expulsion from
Paris with Marsilius of Inghen (d. Paris 1379) for the
teaching of nominalism. Another story described how Buridan
and a Benedictine monk once competed for the favor of the
wife of a German shoemaker. During the bout, Buridan im-
piously struck the monk on the head. When the monk
recovered, he found his capacity for memory much improved.
In spite of their quarrel, he remained on good terms with
Buridan, even after he was elected Pope Clement VI in

1342.17

The range of Buridan's surviving written work extends
over the whole curriculum of arts for his day. He wrote
commentaries on every major Aristotelian treatise including
logic, natural philosophy, metaphysics, and moral

philosophy. He also wrote three original works on logic:

15. HLF, p. 479; LPNA, III, 300:38, 417:44, 653:34.

16. Of this and other such tales, Dullaert (see n. 2)
remarked, "Sed virum tante auctoritatis quippe qui lux
erat parisiensis academie miraque maturitate fulsitum
talibus seipsum dedisse non facile creditum est."

17. HLF, p. 474.
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the Summulae de dialectica (a revision of Peter of Spain's

Summulae Logicales), the Sophismata, and the Consequentiae.

Edmund Faral established a relative chronology between
some of the commentaries by noting which contain references
to others.l8 on this basis he proposed that the Phxsics
preceded the De anima and that the De anima preceded the

Ethics and the Meteorology. Faral noted, however, that

these works are transcriptions of Buridan's lectures.l9 ag
such they were very likely revised from time to time,
thereby allowing changes, such as the insertion in earlier
works of references to later works, which might render in-
accurate a chronology based on cross-reference. An absolute
chronology of Buridan's works is more difficult to
establish due to the few references made in them to reli-
ably datable events, such as Buridan's visit to Avignon
during the papacy of John XXII.

The three original logical works appeared in early
printed editions, as did the questions on the Physics,

Metaphysics, Ethics, and Politics. Georgius Lokert's Ques-

tiones et decisiones contains the questions on De anima and

18. HLF, p. 494.

19. The De anima contains many turns of phrase which sug-
gest that it was read to an audience of students. It
was revised at least once.



on the works of the Parva Naturalia.20 Available in modern

reprints are the Paris 1518 edition of the Metaphysics, 21l

the Paris 1509 editon of the Physics,22 and the Paris 1513
edition of the Politics.23 Also avaiable in a modern re-
print is the Venice 1499 edition of the Summulae, printed

with the title Compendium totius lqgicae.24 Modern editions

include the questions on De caelo et mundo,25 Tractatus de

suppositionibus,26 and the Questio de puncto.27 As histori-

ans came to a greater appreciation of medieval logic, the

importance of Buridan's logical works was recognized. Edi-

20. For detailed information on Buridan's works, see Faral,
HLF and also his article in AHDLMA, 1946. For the
Aristotelian commentaries see Lohr, Traditio, 1970,
26:161-83,

2l. Kommentar zur Aristotelischen Metaphysik (In
metaphysicen Aristotelis questiones), Unverdnd. Nachdr.
d. Ausg. Paris, 1588 [vielm. 1518], Frankfurt a. M.,
Minerva, 1964.

22. Kommentar zur Aristotelischen Physik, Unverdnd. Nachdr.
d. Ausg. Paris, 1509, Frankfurt a. M., Minerva, 1964.

23. Questiones super octos libros politicorum Aristotelis,
Unverdnd Nachdr. 4. Ausg. Paris, 1513, Frankfurt a. M.,
Minerva, 1969.

24, Compendium totius logicae [Summulae de dialectical] Un-
verdnd. Nachdr. d. Ausg. Venedig 1499, Frankfurt a M.
Minerva 19665,

25, Iohannis Bur1dan1 Quaestiones super libris quattuor de
caelo et mundo, edited by Ernest Addison Moody,
Cambridge, Medieval Academy of America, 1942.

26. Tractatus de suppositionibus (Vienna Bib. Palat. 3565),
Prima edizione a cura di Maria Elena Reina, RCSF, 1957,
12:175-208, 323-52.

27. Zubov, V. Jean Buridan et les concepts du point au
quatorzieme siecle [edition de la Quaestio de puncto de
Jean Buridan] MRS, 1961, 5:43-95.
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tions of the Tractatus de consequentiis28 and the

SOEhismata29 have been published. The Sophismata has been

translated in part,30 and in its entirety.3l

By virtue of his personality, his contributions to
logic and natural philosophy, and the pioneering efforts of
his students,32 Buridan exerted a profound influence on the
arts faculty at Paris and at other universities, an in-
fluence still evident in the 16th century from Scotland to
Italy. A document at the University of Cologne refers to
the fourteenth century as "the age of Buridan."33 Georgius
Lokert stated that in his time Buridan still "ruled the
study of Physics at Paris."34 Masters of arts were in-

structed to determine questions ad intentionem Buridani.35

28. Iohannis Buridan Tractatis de consequentiis. Edition
critique par Hubert Hubein (Philosophes medievaux, 16)
Louvain, Publications Universitaires, Paris, Vander-
Oyez, 1976.

29. Sophismata. Critical edition with an introduction by
T.K. Scott (Grammatica Speculativa, 1). Stuttgart-Bad
Cannstatt, Frommann-Holzboog 1977.

30. G.E. Hughes. John Buridan on Self-reference. Chapter
Eight of Buridan's Sophismata. Cambridge U. Pr. 1982.

31. Theodore Kermit Scott (trans), Sophisms on Meaning and
Truth. New York, Appleton-Century-Crofts, 1966.

32. Albert of Saxony (c. 1316-1390) was founder and first
rector of the university in Vienna. He was rector for
one year before his election as bishop of Halberstadt.
Marsilius of Inghen (4. 1396) was rector of the
university at Heidelberg six times, beginning in 1386.

33. DSB, II:603.

34. ibid.
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His works became texts in the arts curriculum. His com-
mentaries were themselves the object of further com-
mentaries.

The most thorough historical inquiry into Buridan's
legacy has concentrated on his concept of impetus, a per-
manent impressed motive force.36 cConcepts of an impresed
force, which moved bodies in what Aristotle called violent
motion, were first put forth.in the sixth century to
replace Aristotle's inadequate explanation of projectile
motion. Buridan was the first impressed force theorist in
the latin west to rigorously describe the nature of the
force, to incorporate its effects into natural as well as
violent motion, and to speculate about an impressed force
in the celestial region. Early historians of science saw
impetus as a forerunner of Galilean inertia, even though
impetus was not present in a body at rest and could not
cause a resting body's resistance to motion.

The historical treatment of Buridan as a forerunner of

35. Moody, De caelo, p. xii. Rashdall, Universities, I1:448.
Michalski mentions a treatise from 1449 entitled Ex-
ercitium contra conclusiones Buridani which neverthe-
less resolves all the questions "ad intentionem
Buridani." Philosophie, p. 31l.

36. The fate of impetus is treated in Clagett, Science of
Mechanics, pp. 629-71. More general surveys of the dis-
semination of Buridan's work in Eastern Europe have
been carried out by Polish scholars in the pages of
Mediaevalia Philosophorum Polonorum. Graziella Federici
Vescovini has catalogued Buridan manuscripts in Italy
in her article in The Logic of John Buridan.
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Galileo has drawn attention away from other aspects of
Buridan's thought. Only in the last twenty years have
scholars recognized Buridan's prowess as a logician. The
present study explores Buridan's thought on the nature of
the soul. Historians of science have tended to ignore
medieval treatises on the soul, perhaps because such
treatises did not become landmark works of the scientific
revolution. Yet, for medieval masters of arts, the soul was
as much a part of natural philosophy as was the behavior of
projectiles or the motion of the heavens. The standard
medieval genre for discussing the nature of the soul was
the commentary on Aristotle's De anima. A large part of
Book II was devoted to studying the process of sensation.
This study offers a text of Book II of Buridan's commentary
on De anima and traces the history of two popular problems
in late medieval sensation theory, the agent sense and the

nature of species.
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Sensation in Thirteenth Century Natural Philosophy

Midway through the twelfth century, when Aristotle's
De anima was first translated into latin, the Cistercian

abbot Aelred of Rievaulx wrote his Dialogue on the Soul.

The Dialogue was grounded in Scripture and in the writings
of the Fathers and exemplified the kind of inquiry into the
nature of the soul undertaken by Christian thinkers since
the days of Augustine. Aelred defined the soul as "a kind
of rational life, changeable in time but not in place, im-
mortal in its own way, and capable of being either happy or
miserable."l This soul began its existence with a brief
tenancy in a body, and continued to survive when the body
died. The soul's primary function was its action as a moral
agent, an entity which must choose between good and evil
and then suffer the consequences of its decisions.

The soul as considered in the newly translated work by
Aristotle was quite different. Compare Aelreé's definition
of the soul with Aristotle's. "The soul may therefore be
defined as the first actuality of a natural body potential-
ly possessing life."2 The object of inquiry in De anima was
not a moral agent which survives the death of the body. It

was rather the governing principle responsible for the acts

1. Aelred of Rievaulx, Dialogue, p. 39.
2, De anima, II:1, 412a28. Loeb, p. 69.
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which distinguish living bodies from the nonliving. The
Augustinian approach used by Aelred, and the philosophical
approach used by Aristotle, were each meant to explain dif-
ferent aspects of the soul's nature. The Augustinian ap-
proach was sufficient for theological study because it
viewed the soul as an immortal moral agent. As a conse-
quence, the details of the soul's incarnate lifc were of
secondary importance. Aelred's discussion of sensation is
concerned not with the actual process of sensing, but with
how the senses are used for good or evil.3

Aristotle's De anima, on the other hand, gave adequate

illustrations of the soul's role in the vital functions of

3. St. Augustine had believed that the soul directed the
body's movement and received sensations from the body by
means of the subtler elements, air and fire. "...sed
tamen crassioris corporis sui materiam, hoc est humidam
quandam terram, quae in carnis versa est qualitatem, per
subtiliorem naturam corporis administrat, id est per
lucem et aerem. Nullus enim sine his duobus vel sensus
in corpore est vel ab anima spontaneus corporis motus."
De genesi ad litteram, VII.15.12. p. 538. To explain the
mechanics of sensation and of other vital functions,
Aelred and several other twelfth century thinkers
proposed that living bodies were infused with a subtle
matter, a spiritus, susceptible to both corporeal and
spiritual action. The soul controlled the movements of
the body by directing the flow of spiritus. The best
known exposition of spiritus in the late Middle Ages was
the translation by John of Spain of the treatise De dif-
ferentia spiritus et anime by Costa ben Luca (864-923).
The De differentia was still on the Paris curriculum in
1255 (cup, I:277-79), but was not mentioned in 1366
(CUP, TII:143-46). The pseudo-Augustinian De spiritu et
anima in PL, XV:779-832, states, "Anima et spiritus idem
sunt in homine, quamvis aliud notet spiritus, et aliud
anima. Spiritus namque ad substantiam dicitur, et anima
ad vivificationem." col. 784, ch. IX.
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nutrition, growth, and sensation. But the Aristotelian ap-
proach neglected the origin of the soul, its exercise of
will to good and evil, and its survival after the death of
the body. In fact, the Aristotelian soul was so closely
bound to the body that it shared its mortality, a conse-
quence that few Christian thinkers were willing to accept.4

Throughout the later Middle Ages, masters of arts and
masters of theology- conservative theologians and radical
materialists excepted- would struggle to create from the
Augustinian and Aristotelian concepts one soul which could
be an intimate component of the living body as well as a
separable entity liable to judgment on the Day of Reck-
oning.

One instigation to achieve this synthesis was the
popularity of the new Aristotelian epistemology over that
of Augustine. In the neoplatonic epistemology of Augustine,
singular objects were merely incomplete representatives of
the true forms which the soul could contemplate only in the
divine light. Far from functioning as an aid to this con-
templation, the senses instead distracted the soul's gaze
from the divine light and drew it down to the inferior,

false world of singulars. Aristotle, however, believed that

4. Aristotle had allowed that there was a sense in which
mind was "immortal and everlasting." (De anima, III:5,
430a23, Loeb, p. 171.) which made the reconciliation of
the Aristotelian with the Augustinian soul easier than
it might otherwise have been.
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all knowledge began with singular objects, and that from
the diligent study of singulars the human intellect cculd
arrive at true universal statements about the nature of
things. In an Aristotelian epistemology, the role of the
senses was crucial. Hence an understanding of the process
of sensation was of much greater importance to Aristoteli-
ans than it ever could be among neoplatonists.

From the beginning of the thirteenth century, Aristot-
le's works became the focus of interest for the masters
belonging to the faculty of arts in the new universities.
It may have been Aristotle's De anima that led arts masters
to claim the study of the soul as their proper purview. One
of the few surviving treatises written by a master of arts

before 1230 is the Tractatus de anima by John Blund. Blund

was licensed to teach arts at Paris around 1205. He taught
at Oxford with Grosseteste and others until 1209 when he
returned to Paris and received his master's degree in the-

ology around 1220, His Tractatus de anima dates from 1210

and is his only extant work. Early in the Tractatus Blund
considered to whom discussion of the soul belonged. He con-
cluded that the soul-body composite belonged to physics and
that the soul in itself belonged to metaphysics. As an
afterthought Blund entertained the suggestion that perhaps
masters of theology might have something to say about the
soul. This he flatly denied. Theologians, he stated, should

avoid teaching about the soul's essence and should restrict
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themselves to how the soul earns merit or demerit.® Such an
aggressive claim seems quite audacious from a mere master
of arts. The theologians, however, may have readily agreed
with him. An influential theological work of the time,
Peter Lombard's Sentences, treated the soul primarily as a
moral agent. So it is possible that, rather than boldly an-
nexingbfor the arts what had been theological territory,
Blund was merely stating the division of labor accepted by
everyone,

Blund's Tractatus relies most heavily on Aristotle and

on the De anima seu liber sextus de naturalibus of the Arab

philosopher Avicenna. (980-1037) There are also several
digressions with Augustinian concerns. Overall, the
Tractatus combines elements taken from Aristotle and
Augustine without achieving a true synthesis. For example,
although Blund adopted the four internal senses described

by Avicenna, the common sense, imaginativa, estimativa, and

memory, he saw them as access points for the soul into the
corporeal world, not as independently capable powers. Blund

spoke of the soul "converting itself to the impression"

5. "Ex quo ergo theologus solum habet docere qualiter sit
merendum et demerendum, non habet ipse proprie docere
guid sit anima nec quid sit eius essentia." Iohannes
Blund, Tractatus de anima, edited by D.A. Callus and
R.W. Hunt, London, 1970, p. 7. It is regrettable that no
treatise from Blund's days as a theologian survives.
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received in the common sense.®

These Augustinian references aside, Blund raised many
problems which would continue to exercise De anima authors
for the next two hundred years. Regarding vision, Blund
pondered how two observers were able to view different ob-
jects through the same air. On the authority of Avicenna he
believed that vision occured when the crystalline humor
received impressions from visible objects. Yet he did not
refer to a multiplication of forms from visible objects to
the eyes, as Avicenna had. Instead he suggested that the
medium was enabled to act on sense in the way that a
sculptor with a shape in mind was enabled to sculpt. Just
as the shape guided the sculptor without altering his sub-
stance, so the rays allowed visible objects to effect
vision without altering the substance of the medium. Since
rays caused no substantial change in the medium, they had
no contrary in the medium and hence did not interfere
during their transit. Blund also adopted from Avicenna the
division of light into lux, light in a light source, lumen,
light in a medium, and splendor, light reflected from a
smooth body. He denied, however, a distinction which later
authors upheld between lux and color. Darkness was not a

contrary to light, it was a privation of light. Hence,

6. "Dicendum est quod voluntas anime convertens aciem anime
ad similitudinem corporis que est in sensu communi..."
Callus, 66:28-29,
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strictly speaking, darkness was not seen since it caused no
alteration in the eye. The soul, however, could recognize
the lack of alteration in the eye and so become aware of
darkness.

Blund devoted a chapter to the echo, in which he ac-
cepted that echo was due to a reverberation of a particular
shape in the air from a hard body. His discussion of smell,
based on Avicenna, is a remarkable anticipation of later
theories. He distinguished between fumes and odor itself.
"Fumes are corporeal substance. Odor however is a quality
existing in fumes evaporated from an odoriferous body. Air
is changed by the odor, and that air changes another, and
thus there is a continual succession of changes gntil the
changed air is inhaled and reaches the organ of smell."7
Blund also raised what would become the main question about
taste and touch: whether or not they required a medium. He
concluded that they did. Saliva was the medium of taste and
flesh was the medium of touch.

The small number of extant works makes it impossible
to know whether Blund's treatise reflects the typical

thought of the arts masters of his day. The blame for this

7. "Fumus est substantia corporea, odor autem est qualitas
existens in fumo resoluto a corpore odorifero, et in-
mutatur aer ab illo odore, et ille aer inmutat alium; et
sic est inmutatio successiva et continua quousque aer
inmutatus attrahatur per inspirationem, et in meatu suo
centingat instrumentum odorandi." Callus, 54:1-6.
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paucity may rest with the theologians, who perceived the
new learning as a source of heresies and sought to dis-
courage its use in the arts faculty. Aristotle's books on
natural philosophy were condemned in 1210 and 1215. An ex-
purgation of the natural books, proposed in 1231, was never
carried out. Even after Aristotle's works were formally ad-
mitted to the curriculum of arts in mid-century, theologi-
ans continued to cast a wary eye on arts masters who, lack-
ing theological training, could be led into error by the
new learning, and whose independence and outspokenness
threatened the institutional supremacy of theology.

It is certain, however, that the condemnations early
in the century did not prevent arts masters from studying
the natural books. They may not even have kept the natural
books out of the informal curriculum.8 They did, however,
leave the task of reconciling the theological and
philosophical worldviews to theologians.

As the thirteenth cenfh;y progressed, more and more
theologians had been trainea in arts and brought with them
to theology, along with the dialectical methods of the arts
faculty, an interest in natural philosophical matters.
Robert Grosseteste and William of Auverane were two such

figures. The assimilation of Aristotelian ideas into the

8. An examination guide from the first half of the century
recommends the natural books. Grabmann, Geistesleben,
II1:183-89.
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Augustinian worldview began in earnest with their work.
They both realized that unless Augustinian thinkers adopted
a philosophy through which they could dispute in the
Aristotelian arena, they risked losing their prominence in
the learned world.

Before Grosseteste (1168/75-1253) was elected bishop
of Lincoln in 1235, he had written commentaries on the

Posterior Analytics and the Physics, and written many

shorter works dealing with natural philosophical topics.
After his election, he translated from the greek the

Nichomachean Ethics and the De caelo with the commentary of

Simplicius. Unfortunately, there is no extant commentary on
De anima reliably attributed to him.9 Yet his influence on
the De anima tradition was great, due to his insistence on
the utility of studying the behavior of light. Grosseteste
believed that light was the exemplar of all natufal effects
and that a knowledge of light and its modes of propagation
would therefore reveal the mechanism behind all the ways in

which bodies acted on one another, including the ways in

9. For an overview of the controversy surrounding the at-
tribution of the treatise in MS Digby 104 to Gros-
seteste, see Callus, MRS. Callus believed that the
treatise was a recasting of Philip the Chancellor's Sum-
ma de Bono, and that it dated from 1230-36. The treatise
was edited by Baur and is included in his collection of
Grosseteste's opuscula. It is thoroughly Augustinian. It
poses four major questions: on the origin, the immortal-
ity, and the quantity of the soul, and "whether the soul
is or is not united to the body through a medium." Baur,
Werke, p. 242.
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which bodies acted on sense organs.

Besides his concern with the nature and behavior of
light, Grosseteste also came to grips with why the in-
carnated Augustinian soul bothered to make use of the
corporeal senses during its incarnation. Like Augustine be-
fore him, Grosseteste viewed the body as a temporary prison
for the soul. But it was a prison which contained, in
vision and the other senses, the tools necessary for
escape. Because the body was less noble than the soul in
the Augustinian hierarchy, it could not act on the soul.
The loss of divine illumination suffered by each soul when
it began its incarnate life could therefore not be caused
directly by the body. It was caused instead by the soul's
gaze being lured toward the body and away from the divine
light. By "attending to" changes in the body, the soul
became aware of corporeal experiences. Grosseteste believed
that, using the bodily senses, the soul could discover a
kind of truth about external objects which was potentially
in itself, and that, for this discovery, divine illumina-
tion was unnecessary. Once the soul began to grasp this
lower kind of truth, it would recognize the existence of a
higher truth. It would turn its gaze away from the body in
search of that higher truth, and in so doing it would
rediscover the divine light.

Grossetoste's contemporary William of Auvergne (c.

1180-1249) also retained the basic Augustinian under-
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standing of the soul. William became a master of theology
in 1223 and was made bishop of Paris five years later. His
rambling, encyclopedic treatise on the natural world, De
universo, dates from 1231-36. His equally rambling De anima
was completed by 1241. William believed that, in its state
of purity, the state naturally enjoyed by Adam and Eve, the
human soul knew all natural things. But, in the same way
that wine poured into a corrupt container was itself cor-
rupted, the soul incarnate was corrupted.lO with its
natural light taken away, it had to rely on the light of
the senses the way a man deprived of sunlight must use a
lantern. Using the senses as instruments, the soul could

discover innate principles per se nota, which could then

become the basis for further knowledge. William specified
that there was one soul in man with three basic types of
operation (vegetative, sensitive, and intellective) and
that, as Augustine had said, the potentialities of the soul
were not distinct from the soul itself. The powers of the
soul and the question of their distinction from the soul
became part of the De anima tradition.

By the middle of the century, Aristotle's works were

formally admitted into the curriculum of arts. A document

10, Guilielmi Alverni Opera Omnia, Paris, 1674 (Minerva,
1963), p. 144, pars 20. Roger Bacon, on the other hand,
believed that the soul conveyed some measure of
spirituality to the body. DMS, III:2, Linberg,
188:44-190:51.
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of 1255 lists the dates by which lectures begun on 1
October should be completed. Included in the list are De

anima and the Parva naturalia, among other works in logic

and natural philosophy.ll

The years from about 1250 to 1270 were years of rela-
tive calm for the arts faculty. Aristotle's works could now
be studied openly. The commentaries of the Cordovan
philosopher Averroes (1126-98) had not yet stirred some
arts masters into outright confrontation with theologians.

Albert the Great (c.1193-1280) wrote about sensation
often during his long and prolific career. A teacher for
nearly twenty years, Albert resigned from the see of
Regensburg in 1262 after two years in office to return to
writing. He first broached the subject of sensation in his

Summa parisiensis, which was completed by 1246.12 His

paraphrase of De anima dates from between 1254 and 1257. It
examines the process of sensation in great detail. Albert
pressed his exposition of the text into virtually every
problem which would be taken up in the question com-
mentaries of the séventies and on into the fourteenth
century. He treated the activity and passivity of sense,

11. CUP I:277-79.

12. Parts five and six of the Summa, De homine and De bono,
were disseminated separately under the title Summa de
creaturis. De homine contains a discussion of sensa-
tion.
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proper and common sensibles, and the nature of sensible
qualities as they inhere in sensible objects and as they
affect the sense organs. He also treated the number, func-
tion, and location in the brain of the internal senses.l3
The thoroughness of Albert's work was not lost on
fourteenth century commentators. John of Jandun (c.
1275-1328), Buridan, and Nicole Oresme (c. 1325-1382) all
relied on his authority.

Roger Bacon (¢.1219-92) was one of the first to
lecture on Aristotle's natural books at Paris. Pope Clement
IV, who knew of Bacon's belief that science could be ap-
plied to the defense of the true religion, asked Bacon to
explain how this might be done. In response, Bacon wrote

the Opus Maius, the Opus Minus, and the Opus Tertuim during

the 1260s. Bacon referred to a commentary on De anima in

two of his extant Paris lectures dating from 1257-67, but
the commentary itself is lost.l4 From his other writings,
however, a clear picture can be drawn of how Bacon's soul
learned about the world. Bacon followed Grosseteste in

giving great weight to the study of optics. But Bacon's

13. Pierre Michaud-Quantin, Albert le Grand et les puis-
sances de 1'dme, RMAL, 1955, 11:59-863. Nicholas
Steneck, Albert the Great on the Classification and
Localization of the Internal Senses, Isis, 1974,
65:193-~210.

14, OHI, 13:xxx. Glorieux lists an Excerpta de libro
Avicennae de Anima among Bacon's works. La faculté des
arts, p. 339.
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psychology incorporated more Aristotelian ideas than Gros-
seteste's and departed remarkably from the Augustinian con-
cept of the incarnated soul's search for natural knowledge.
For Grosseteste and William of Auvergne, empirical know-
ledge was a lesser truth, to be abandoned when' the way to
divine truth was clear. For Bacon, "experimental science"
was of more lasting value. Bacon believed that the writings
of Plato, Aristotle, and other ancient sages were actually
records of divine revelation. In the course of time,
however, errors had crept into the written record of these
revelations. Bacon believed that only his "experimental
science" could discover such errors. By actually observing
phenomena described by the ancients, Bacon reported that he
was able to weed out several fallacious claims, including
that goat's blood can crack a diamond and that hot water
freezes faster than cold.l5 His "experimental science" was
thus as accurate a guide to the natural world as revelation

itself. And although knowledge of the natural world com-

15. Opus Majus, ed. Bridges, II:168-69. Bacon also decried
the violence done to the record of revelation by faulty
translations. "Si enim haberem potestatem super libros
Aristotelis ego facerem omnes cremari, quia non est
nisi temporis amissio studere in illis, et causa er-
roris et multiplicatio ignorantiae, ultra id quod
valeat explicari. Et quoniam labores Aristotelis sunt
fundamenta totius sapientiae, ideo nemo potest
aestimare quantum dispendium accidit Latinis, quia
malas translationes receperunt philosophi. Et ideo non
est remedium plenum ubique." Compendium studii
philosophiae, p. 469.
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prised only the lowest of seven levels of revelation, it
was no less true than any of them.
Bacon's contribution to the mechanism of the senses

was great. In his Perspectiva and in De multiplicatione

specierum, he combined many older ideas into a carefully
codified doctrine on which virtually every subsequent
treatise dealing with light and vision relied.l6

In the 1260s, the rebellion of the arts masters,
feared for so long by the theologians, began to erupt.
Pursuing their self-proclaimed goal to discover the meaning
of philosophical texts, arts masters found themselves pos-
sessed of a philosophical system not only indepéndent from
Christianity but antithetical to it on several points. The
majority of arts masters were willing to grant that the
philosophical picture of the world was therefore ultimately
false. One faction, however, maintained heretical
Aristotelian doctrines with such zeal that theologians felt
compelled to respond. During the 1260s and 1270s, com-
mentaries on De anima were used by theologians and arts
masters to debate such heterodox theses as the unicity of
the intellect, the denial of free will, and the mortality
of the human soul.

In 1270 the Bishop of Paris, believing that debate was

1l6. The doctrine of species is treated in detail below, p.
xlvii.
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too weak a deterrent, issued an outright.condemnation of
thirteen dangerous propositions. The tide of heterodoxy was
not stemmed, and in 1277 the Bishop condemned 219 proposi-
tions attributed to the arts faculty, and drove the leading
radical master, Siger of Brabant, from Paris.

Of the condemned propositions regarding the soul, most
dealt with the intellect and were largely drawn from Book
III of De anima. Siger of Brabant and Thomas Aquinas, op-
ponents in the doctrinal struggle, both wrote commentaries
devoted exclusively to Book III. The material in Book II
seems to have roused little theological ire. Only one dis-
cussion in any way related to Book II received mention in
the condemnations of 1270 and 1277. The proposition "that
the separated soul in no way suffers from fire" was the
eighth proposition condemned in 1270 and the nineteenth in
1277.17 tThis proposition may have been drawn from the con-
clusion reached by many commentators that the separated
soul retained only the potential to sense. The soul would
then be able to sense again when reunited with its body at
the Last Judgment. The sensitive potential could not,
however, be exercized without corporeal crgans. So, strict-
ly speaking, separated souls could not sense. This problem

was easily solved by making the suffering of the separated

17. In 1270, "Quod anima posts mortem separata non patitur
ab igne corpore," CUP I:487. In 1277, "Quod anima
separata nullo modo patitur ab igne." CUP, I:54.
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soul an intellectual rather than a corporeal suffering. The
intellect was not considered the act of any body, hence its
function was not impaired by separation.l8

By the 1270s, the most popular format for commentaries
was the guestiones. In the older expositio format, the en-
tire text was reproduced with the commentator's remarks in-
serted every so often. In the questiones, statements were
abstracted from the text and phrased as questions. Several
of the questions abstracted from De anima appear in
virtually every questiones commentary and thus comprise a
traditional set of questions which continue to appear in
commentary after commentary. With a few exceptions, the
question set for Book II which had developed by the 1270s
continued to reappear in new commentaries until the
fifteenth century. These traditional questions can be
placed into five categories. In their usual order of treat-
ment, these categories are

(1) The definition of the soul.

(2) The soul and its potentials.

(3) The location of the soul in the body.

(4) The vegetative soul.

(5) The sensitive soul.

Within the fifth category four subcategories appear.

18. St. Thomas gave a concise statement of this view in his
Summa Theologise, III (supp), 70.3.
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(i) The nature of sense in general.
(ii) Common sensibles.
(iii) Proper senses and sensibles.

(iv) The interior senses.

The thirteenth century witnessed the development of a
philosophical approach to nature. Concurrent with this
development was the changing status of sensation. Within
the Augustinian worldview the senses remained primarily as
means to choose good or evil. Within the natural
philosophical worldview, the senses provided the basis for
all demonstrated knowledge. The study of sensation by
natural philosophers thus focused on the process of sensa-
tion and the nature of sensibles, and developed into a new
field of inquiry distinct from that undertaken by
Augustinians.

It is important to note that, although natural
philosophers were gnided in the method and content of their
study chiefly by Aristotle, they did not neglect material
outside the Aristotelian corpus. The species theory, used
to explain the characteristics of vision, and the cerebral
anatomy used to locate the internal senses, were both in-
corporated from non-Aristotelian traditions.

The following chapter offers a synopsis of Buridan's
treatment of the questions on De anima, Book II, with

special attention to two important topics: the agent sense
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and the nature of species.
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The Opening Questions

Book II of Aristotle's De anima is primarily devoted
to sensation. In the first five chapters, however, Aristot-
le treated other matters. He arrived at a defintion of the
soul, he justified the method of inquiry to be used in the
remaining part of the work by setting forth the rela-
tionship between potentialities, acts, and objects, and he
analyzed the nature of nutrition and growth. The De anima
tradition devoted several questions to these matters, and
so did Buridan. The tradition also inserted a question on
the location of the soul in the body which does not seem to
have been suggested by the text of De anima. Buridan too

included a question on this problem.

The Definition of the Soul

The opening questions on Book II (1-3) examine the
definition of the soul given by Aristotle in the first
chapter of Book II. In fact Aristotle gave two definitions.
The first was, "The soul must be a substance in the sense
of being the form of a natural body which potentially has
life."1 According to the second definition, the soul was
"the first actuality of a natural body possessed of
organs."2 These two definitions were treated by com-

mentators as one in the question, "whether the soul is the

l. 412al7, Loeb, p. 69.
2. 412b5, ibid.
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first substantial act of a physical organic body potential-
ly having life."

In his discussion of this definition, Buridan di-
gressed on the meanings of "act," "first," "substantial,"
and the other terms involved, and on the kinds of defini-
tion. He concluded that the definition was a good one, al-
beit with a few qualifications. If each object had only one
substantial act or substantial form, then the soul, as the
substantial form of a living body, was first because it was
naturally prior to the body's vital functions. Nutrition,
growth, reproduction, and sensation all followed from the
soul's nature as the substantial form of a living body. For
those who maintained that many substantial forms could in-
here in the same body, the soul could not be first. The
forms of the elements of which the body was composed would
be prior to the soul.

Buridan could not prove that only one substantial form
inhered in a body, but he offered a persuasive argument.
The term "substantial form" was meaningful only if it re-
ferred to that form which made a thing what it was. Several
aspects of a thing could change without the thing losing
its identity. The aspects which could change were called
"accidents" or "accidental forms," and could exist only
when inhering in matter already occupied by a substantial
form. The life of an animal began when a nonliving sub-

stance, such as a fetus, received the soul that it had been
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constructed to receive.3 At birth, the substantial form of
the fetus was destroyed and replaced by the soul. During
the animal's life, accidental fo;ms came and went. The
animal might change in size, shape, and color and still
remain substantially the same animal. Death occurred in
animals when the soul was destroyed, and in humans when the
soul simply left the body. At death, the soul was replaced
by the substantial form of a cadaver.

It was generally accepted that when a substantial form
was destroyed, all the accidents inhering in it were also
destroyed. Buridan, however, rejected the idea that, when a
soul was replaced with the form of a cadaver, all the ac-
cidents which had inhered in the creature were destroyed
and replaced with new ones. He could not see how the sub-
stantial form of a cadaver could generate the accidental
form of the heat in the chest of a freshly dead animal.

Buridan listed three kinds of definition. (1) Quid

nominis, (2) pure guiddidative, and (3) causalis. Of these,

the third was the best because it not only described the
definiendum, it also gave its cause. Aristotle's definition
was of this kind. The soul was itself a form, so its
definition could not include a formal cause. But it did

describe the kinds of cause that the soul was. It was an

3. A fetus before birth was "alive" because it was informed
by the soul of the mother, but it had no soul of its
own.
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efficient cause in that it was responsible for the func-
tions of a living body. As argued in Question 8, the goal
of each individual animal was to reproduce itself and
thereby contribute to the immortality of the species. As
the cause of reproduction and of the necessary ancillary
functions, the soul was therefore also a final cause. The
soul in itself was not material, hence it could not have a
material cause. But the soul could fulfill all of its func-
tions only when it inhered in a material subject.4 The sub-
and was described in the definition of the soul in the

phrase "of a physical organic body."

The Soul and its Potentials

Quesﬁions 4, 5, and 6 six deal with the soul and its
potentials. In these questions Buridan tried to determine
whether the different acts of the soul were in fact due to
distinct potentials inhering in it. The determination of
these questions also involved analyses of terms, in this
case of the terms "potential” and "distinct." Buridan dis-
tinguished two kinds of potential, the instrumental and the
principal. Instrumental potentials were dispositions of
organs. A healthy eye, for example, was the instrumental
potential of vision. The principal potential of vision was

4. Only the intellectual potentials could be exercized
without the use of a corporeal organ.
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that part of the soul which animated the eye.

Instrumental potentials were obviously distinct. The
instrumental potentials of vision and hearing, the eye and
the ear, were distinct by place and by substance. The dis-
tinctness of the principal potentials was a more difficult
problem. Buridan admitted that he could not refute a
plurality of distinct principal potentials, but he gave
probable arguments for the existence of one principal
potential capable of many different acts. Many of these
arguments used the scholastic tool of drawing absurd con-
clusions from the adversary's position. If, as some people
maintained, the vegetative potential was the same in all
living things and distinct from the other potentials, then
all living things ought to have the same patterns of nutri-
tion and growth, which was plainly false. If the vegetative
and sensitive potentials were distinct in animals, then
animals would be composites of plants and sensitive
potentials, which was absurd. As a positive arg;ment, one
had only to think of the many acts which heat engendered to
realize how many acts could flow from a single potential.

Buridan concluded that there was one principal
potential in man, and that this potential was the soul it-
self. As the substantial form of the body, the soul was
able to conduct each vital function in the appropriate
brgan. These different functions were often referred to as

if they were caused by distinct potentials of the soul.
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Growth, nutrition, and reproduction were attributed to the
vegetative soul, sensation and rudimentary cognition and
memory to the sensitive soul, and the ability to recognize
the intelligible in the sensible to the intellective soul.
These references were only a convenient way to describe
particular kinds of vital functions. In a strict sense,

these "souls" were not distinct.

The Location of the Soul

Buridan devoted Question 7 to the problem of just how
the soul informed the body. There was evidence that, in
plants and simple animals, all the acts of the creature
could be carried out by any part of the creature. The abil-
ity of pruned stems to sprout new leaves, and of replanted
stems to develop roots indicated that the potential to grow
leaves and the potential to grow roots were found in both
roots and stems. When a worm was cut in half, both halves
regenerated into whole worms. It seemed as if the soul, the
cause of all vital functions, was located in every part of
the body. Yet if the soul were in every part of a body,
then the absurd conclusion followed that any part of an
animal was an animal because any part of an animal could
perform all the vital functions of the whole. Buridan had
tentatively defined "animal" as a sensitive animated sub-
stance. Unfortunately, this definition applied to parts of

animals as well. And there were further problems. If the
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whole soul were in the whole body, then loss of a part of
the body would mean a loss of part of the soul. Thus a
horse which lost its ear would become a substantially dif-
ferent horse, or would no longer be a horse at all, which
was absurd.

Buridan approached the question with analyses of the
terms "whole" and "animal." If "whole" designated all of a
certain kind of thing, then no creature had a whole soul
because no creature had everything in the universe which
was a soul. If "whole" designated a thing having parts,
then there was a whole soul in every part of an animal,
because each part of an animal could be further divided in-
to parts, and hence was a whole. But this meant that each
part of a worm was a worm even if the worm were not cut,
because each part of a worm was capable of all the vital
functions of the whole. To avoid this inconvenient conse-
quence, Buridan suggested a third meaning for "whole," con-
noting entirety. Amending the definition of animal to
"entire sensitive animated substance" excluded the parts of
a worm until the worm was cut. After cutting, Buridan al-
lowed that the parts of a worm became worms.

Larger animals, capable of more complex functions,
required a specialization of body parts not found in sim-
ple, homogeneous animals. Buridan and others concluded
that, in more complex animals too, the whole soul was

located in each part of the body. The soul was able to car-
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ry out all the different vital functions in any part of the
body depending upon the instrumental potential of that
part. The principal potential for vision was in the foot as
well as in the eye. But the foot lacked the proper balance
of qualities to provide the instrumental potential for
vision. In the foot, the principal potential directed what
other functions the foot was capable of carrying out, such
as the sense of touch.

The soul of man was unextended and hence had no parts.
Strictly speaking then, there was no whole soul in man. But
although the principal potential was unextended, it
nonetheless was able to make use of the extended instru-
mental potentials in a human body that enabled a man to

grow and sense.b

The Vegetative Soul
Buridan asked only one question about the vegetative
potentials. Aristotle had claimed that the most natural act
of living things was to generate more living things like
themselves.® Confirming this claim involved carefully ex-
amining the meaning of "natural" and "most natural." At
first glance nutrition seemed the most natural act. It oc-

curred in every living thing throughout its life. Reproduc-

5. In Question 9, p. 138, Buridan admitted that the in-
herence of the unextended soul in the extended body was
miraculous.

6. De anima, II:4, 415a27, Loeb, pp. 85-86.
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tion only happened among mature but not yet elderly
animals. Nutrition benefited the individual; reproduction
may even have harmed it. These very facts, however, sup-
ported the conclusion that reproduction was most natural.
The key to this conclusion was the equivalence between
"most natural" and "conducing to the goal of the creature.”
Aristotle had believed that, although individuals of a
species could not be immortal, the succession of in-
dividuals within a species gave that species a kind of im-
mortality.’ Individuals existed to perpetuate the species,
natural" was also equivalent to "most perfect." Again, re-
production was most natural because it only occurred during
the animal's most perfect timé of life, not during youth or
old age. Finally, nutrition occurred for the sake of re-
production, not vice versa. Reproduction was thus nobler
and; again, more natural. Aristotle's claim was
resoundingly confirmed.

The exception was man. Knowledge was the highest per-
fection of man because, unlike the perfections of other
animals, it was not educed from matter but from the unex-
tended intellect. As a fourth criterion for "most natural,"

Buridan proposed "most godlike." Knowledge was deemed more
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godlike than reproduction.8

While these eight opening questions were important in
their own right, they do not provide any of the foundations
on which the subsequent discussion of sensation relies. In-
deed, the theory of sensation presented in Questions 9
through 25 would stand even if Questions 1 through 8 were
omitted. That these unrelated questions were grouped
together in the same part of the commentary indicates that
the organization of the commentary was still dictated by
the organization of De anima itself. Use of the guestiones
format may have freed commentators from the physical
presence of the text in their work, but the text remained

the guide to the ordering and grouping of the questions.

The Sensitive Soul
Questions on the sensitive soul dominate Book II. They
can be divided into four categories. (i) Sensation in
general, (ii) common sensibles, (iii) proper sensibles, and
(iv) interior senses. Rather than deal with these questions
in their order in the commentary, I will treat them here in

a different and, it is hoped, more logical order.

8. It is easy to imagine that some ecclesiastical pressure
may have come to bear regarding this exception. The
church could hardly have allowed that man's highest
purpose on earth was reproduction. There is, however, no
evidence that theologians prompted this emendation of
Aristotle.



Kinds of Sensibles

Aristotle had divided the objects of sensation into
three categories: the proper, the common, and the ac-
cidental. Proper sensibles were those qualities which were
received by only one sense, "and concerning which error is
impossible."9 Color was the proper sensible for vision,
sound for hearing, odor for smell, flavors for taste, and
the four elemental qualities, hot, cold, wet, and dry, for
touch. Common sensibles were received by many senses, but
were proper to none of them. Examples of common sensibles
were size, shape, number, motion, and rest. Accidental
sensibles were things perceived under the names by which we
know them. For example, when we sense a table, we perceive
its color as a proper sensible, its shape and size as com-
mon sensibles, and its table-ness as an accidental sensi-

ble.

How Trustworthy Are the Senses?

In Question 11 Buridan debated whether proper sensi-
bles were in fact sensed without error, considering how
many instances of sensory error there seemed to be. The
Greek commentator Themistius}O had suggested that infalli-
ble reception of proper sensibles was assured only when the

receiving organ and intervening medium were well disposed

9. De anima, II:6, 418al2. Loeb, p. 101.
10. Verbeke, 132:42-133:44.
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and the sensible object was a good distance away, not too
close and not too far. If, Buridan wrote, Themistius meant
that only under optimum conditions could sensation be in-
fallible, then infallibility was impossible. Media were
rarely perfectly disposed. The complexions of sense organs
were in continual flux. And even if a perfectly disposed
medium and a perfectly disposed organ were granted, the
finite sensitive potential would be unable to discern all
of the infinite possible grades of intension and remission
of sensible qualities. Buridan concluded that what Aristot-
le meant to say was not that sensation of proper sensibles
was infallible, but that it made less egregious errors than
sensation of accidental sensibles. It was one thing to be
mistaken about a certain shade of color, and another to

mistake gold for copper.

The Necessity of a Medium
Proper sensibles had two kinds of being. Their materi-
al being inhered in the objects which possessed that sensi-
ble quality. Their intentional or spiritual being inhered
in the medium and in sense organs.
Aristotle had stated that a sensible object, placed
directly on a sense organ, is not sensed.ll A medium

between the object and the organ was necessary. Buridan

l11. De anima, II:7, 41%9al2, 419a26.
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defended this claim in Question 21 by drawing on ex-
periences in which sensibles materially present to a sense
organ did not cause sensation. You can smell the garlic
that your friend eats. But when you eat garlic, you cannot
smell it because fumes of garlic are materially present to
your organ of smell. Buridan also explained how an apparent
case of direct contact between sensibles and sense organ
resulting in sensation in fact occurred through media. When
your hand feels cold, it is because the nerves in the
warmer interior of your hand sense the greater coldness of
the exterior flesh.l2 Nerves and bones, Buridan claimed,
could not sense when flesh, the medium of touch, was
stripped away. Only by divine potential could a sensible
placed on a sense organ cause sensation.

The necessity of a medium was clear to Buridan and
other commentators. If the senses were to inform the animal
about its surroundings, then they should not be capable of
sensing themselves. The act of self-sensation would dis-
tract them from their main purpose. The senses should be
able to receive qualities such as colors and sounds whose
material subjects could not possibly arrive at sense
organs. The reception of spiritual sensibles allowed a more

rapid alternation of contraries in the sense organ than

12. Although, by this reasoning, the nerves in the exterior
flesh should sense the relative warmth of the interior
flesh and the hand should feel warm.
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would have been possible with material sensibles. The
spiritual being of sensibles, by means of which objects
were able to act on sense organs across media, was called
"sensible species." The nature of sensible species had been
codified by Roger Bacon in the 1260s and commentators

retained the language if not the substance of his laws.

Sensible Species in the Medium
The Roots of Species Theory

From the time of Aristotle there had been continual
debate between those who believed that vision involved a
reception of something by the eye and those who believed
that vision was an active process which occurred because
something was sent forth from the eye. Historians refer to
believers in reception as intromissionists, and to
believers in active vision as emissionists.

In the classic tradition of early science, each of
these schools tried to establish its position by showing
that conclusions which were either absurd or contrary to
experience would result if their opponents' theories were
true. The Greek intromission theory called for thin materi-

al films, called simulacra or eidola, to stream con-

tinuously off from objects and move away. If this were the
case, emissionists argued, one would only see that portion
of the object represented by the small segment of the

simulacrum which penetrated the eye. Yet people can see en-
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tire distant mountains. Furthermore, simulacra from dif-
ferent objects would collide and interfere with one another
on their way to the eye, preventing the reception of any
coherent image.

Intromissionists believed that emission theory en-
tailed an obvious absurdity. The immediacy with which one
sees the stars upon opening one's eyes at night would re-
quire that whatever is emitted from the eye be able to
reach to the sphere of the fixed stars and return to the
eye instantaneously. In a dialog with his nephew Nepos,
Adelard of Bath (f1. 1120-1150) defended emission theory
against his nephew's objections.l3 The great speed and sub-
tlety of the emitted visual spirit, he claimed, allowed it
to expand almost in an instant, and to pass back and forth
between the eye and the object without the incoming and
outgoing streams interfering with each other.

Unknown to Adelard, the idea of emission had been
seriously challenged by the Arabian polymath, Alhazen
(965-1039). In emission theory, Alhazen noted, the visual
spirit must return from the object to the eye, carrying
something of the object back with it. Alhazen was already
convinced that vision occurred when the forms of light and

color arrived at the eye. If there were a way for these

13. Questiones Naturales, chh. 23-26. Beitrlge, vol. 31,
pt. 2, pp. 26-33.
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forms to reach the eye without the help of visual spirit,
then the emission of visual spirit would not be necessary
for vision. Alhazen went on to point out that "the forms of
light and color are always generated in air and in all
transparent bodies and are always extended to the opposite
regions, whether or not the eye is present."l4 Hence, he
found the emission of a visual spirit "superfluous and use-
less".

Not only was he able to make plain the redundancy in-
volved in emission theory, he was also able to provide an
intromission scheme which explained how objects larger thah
the pupil could be seen. The main problem for intromis-
sionists had been to explain how the form of the seen ob-
ject could arrive at the eye and yet retain the same rela-
tionship among its parts as in the original object.
Simulacra retained such a relationship, but could not ac-
count for its arrival within the eye. Emission also
retained the relationship, since the emitted rays touched
the object and then doubled back on themselves, returning
to the eye with the same relative positions as the parts
which each ray had touched. It was Alhazen's discovery of
"punctiform analysis" which allowed him to explain how in-

tromission could render a coherent image of seen objects,

14. Grant, Sourcebook, p. 404a, from Alhazen's Perspectiva,
I, section 23.
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while avoiding the awkward back-and-forth problems inherent
in theories requiring an emitted visual spirit. If each
point on an object radiated its form in all directions,
then a ray from each part of a seen object would reach each
part of the eye. Ironically, Alhazen was faced with too
much information arriving at the eye, instead of not
enough, as in simulacra theory. To screen out unnecessary
rays, Alhazen invoked the greater power of perpendicular
incidence. If only rays perpendicularly incident on the
surface of the eye affected the visual potential, then only
one ray from each point on the object would reach the
visual potential and the resulting image would accurately
represent the object.

Punctiform analysis alone would not have met the emis-
sionists' challenge to explain hcw the intromitted material
was able to avoid interference, without some word about the
nature of what it was that was transmitted to the eye. The
interference problem was solved by changing the nature of
the transmission from material simulacra to something im-
material. The basis for an immaterial kind of transmission
evolved from neoplatonic concepts of emanation and interac-
tion. The Fons Vitae of the Spanish Jew Avicebron, (d.c.

1058) and the De radiis stellarum of the Arab philosopher

al-Kindi (d. 866) both described a world in which each obh-
ject (and even words and ideas) radiated something of its

nature to every other object. By means of this immaterial
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radiation, every object was a cause, every object acted on
every other. Alhazen, as well as Avicenna and Averroes, all
understood radiated influences to consist of the form of
the radiated body. Averroes tried to clarify the nature of
radiated form by distinguishing between the corporeal being
of color in a colored body, and the spiritual being of
color in the medium.

The works of Aristotle, which spoke with authority on
so many subjects, did not offer any pronouncements on the
nature of radiated influences. Aristotle's own theory of
how vision took place does not fit easily under the emis-
sionist or the intromissionist rubric.l5 Aristotle had
noted, as a counter-instance to intromission, that a
colored object placed on the eye is not seen. Consequently,
he wrote, for vision to occur, there must be some distance
between the eye and the object, and that distance must be
filled by a medium capable of transmitting something from
the object to the eye. There was no concept of local motion

here. Instead, the medium was somehow changed by the

15. In De sensu Aristotle rejected emission as incompre-
hensible (II, 438a26). But he allowed that "the organ
of sight not only is acted upon by its object, but acts
reciprocally upon it." (ibid, II, 459b28). Aristotle
claimed that the gaze of a mentruating woman could
stain a mirrcr (ibid). This experience was invoked by
many medieval commentators, and by Buridan in Question
9, p. 126, as evidence of an active vision. Even when
an emission from the eye as part of vision was denied,
the experience itself was not.
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presence of visible objects, and the eye was changed by the
medium.

If Aristotle did not comment on the nature of radiated
influences, he did explicitly state that all the senses
require an intervening medium between the sense organ and
the object. Avicenna and Averroes both concurred. Because
the need for a medium in vision could be demnnstrated, they
assumed the need for a medium in the operation of the other
senses. But they did not adopt Aristotle's idea that sensa-
tion was the result of changes in the medium. They accepted
instead the radiation of forms from object to sense.

By the second half of the thirteenth century,
philosophers of the Latin west had inherited many theories
which led them to think that the senses relied on a recep-
tion of radiation. They had al-Kindi's concept of immateri-
al radiation from all objects. They had Alhazen's
demonstration that immaterial radiation could account for
the visual image. And they had Aristotle's insistence on
the need for a medium in the operation of each sense. If
each sense required a medium, then each sense, like vision,
required a radiation to traverse the medium between object
and sense organ. If all five senses received radiation
which behaved like light, then the nature of whatever was
transmitted across the medium in any sensory reception must
be similar to light. It was in part for this reason that

Grosseteste made light the exemplar of this immaterial
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radiation. In his works, optics emerged as the study which
revealed the behavior of all radiated influences. Arab com-
mentators had referred to radiated influence as radiation
of form. Many other names for this radiation had been em-
ployed by the time Roger Bacon undertook his exposition of

its nature. He chose to call it species.

Species according to Bacon

Species was Bacon's name for the first effect of a
natural agent through which all the other effects of that
agent were achieved. All effects or changes in the
Aristotelian world required an agent and a patient. At the
beginning of the change, the agent and the patient were
different. The process of change was an assimilation of the
nature of the patient to that of the agent. In his De

multiplicatione specierum Bacon illustrated the process of

change with the example of a wood fire, in which the nature
of wood is corrupted and replaced with the nature of fire.
The agent responsible for the corruption and replacement
was the species of fire.l6

Where the body of the agent was not in contact with
the body of the patient, change could still occur if the
agent could multiply its species through the intervening

medium to the patient. Multiplication was not local mo-

16. DMS, I:1, Lindberg, 12:181-200.
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tion.17 1t was a sequential drawing out, an "eduction" from
the potency of the medium. A light source, such as a candle
flame, had the potential to educe from the immediately ad-
jacent medium an incomplete likeness to its own hylomorphic
substance. The likeness thus educed then educed a similar
likeness in the next part of the medium. These likenesses
were identical to their source in "essence, name, and
definition,"18 differing only in their "exceedingly incom-
plete being,"19 and relying for their existence on the
medium from whose potency they were drawn. When the chain
of eduction reached a patient, the incomplete representa-
tion of the agent in the medium was able to initiate a
change in the patient, the particular nature of which
depended on the nature of the receiving patient.

Having emphasized that species were not locally moved,
Bacon then refuted the claim that they had a spiritual
nature in the medium. "Spiritual" was properly applied only

to souls, intelligences, and the first cause.20 Sensible

17. "Dicendum est quod non est idem numero in prima parte
medii et secunda et aliis; nec illud quod est in parte
prima exit eam, nec similiter quod est in secunda vadit
ad tertiam, sed quelibet in suo quiescit loco. Et ideo
non est aliquid quod moveatur ibi de loco ad locum, sed
est continua generatio nove rei; sicut est de umbra,
que non movetur, sed renovetur diversa et diversa. Nec
est renovatio penes loca primo et per se, sed penes
subiecta, quia species est passio medii: nec locus ibi
requiritur nisi locus medii." DMS, III:1l, Lindberg,
180:68-182:75.

18. ibid, Lindberg, 180:48.

19, ibid, Lindberg, 180:51.



1xi

species could not possibly have spiritual being because
they were caused by bodies and were educed from the potency
of a corporeal medium. If Averroes had appeared to refer to
a spiritual being of species in the medium, this was only
due to a mistranslation. Because separable substances such
as souls and intelligences were insensible, the term
"spiritual" was applied equivocally to all insensible
things. Averroes' term for "insensible" had been carelessly
translated as "spiritual" by a vulgus who had used the
equivocal meaning of the term.2l Species were spiritual on-
ly in the equivocal meaning. They were not separable from
the medium from which they were educed, and although their
being was incomplete, it was a being which they shared with
their corporeal source.

Bacon also anticipated some other problems with
species theory. Do species interact in the medium? What is
the speed at which species are multiplied, and why? Do
media resist the multiplication of species? What causes the
species to be corrupted?

Because species shared the being of their source, they

behaved in the medium the way their source behaved. Thus if

20. DMS, III:2, Lindberg, 186:3-7.

21, DMS, III:2, 192:88-93. Bacon did not here explain the
insensibility of species. Buridan explained it in Ques-
tion 17, p. 242 ff., by pointing out that "the sensi-
ble" was not what arrived at the senses, but what was
perceived thereby. Thus sensible species were, strictly
speaking, insensible.
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the species of two contrary qualities met in the medium,
they suffered a mutual remission. A species of a mean qual-
ity was educed at the meeting point, and that point then
educed species of the mean quality in subsequent parts of
the medium. Nevertheless, the incoming rays of multiplica-
tion continued as if no mixing had occurred. To explain
this, Bacon called on the power of perpendicular in-
cidence.22 The extension of each ray beyond the meeting
point was stronger than the multiplication of the mean
quality educed from the mixing point. Hence on these ex-
tensions the rays continued unaltered. In support of this
claim Bacon mentioned an experiment of Alhazen's describing

a camera obscura, in which species from outside the chamber

passed through a pinhole and accurately reproduced the
scene outside, despite the mutual remission of qualities in
the pinhole.23

Bacon believed that the multiplication of species was
not instantaneous. Any kind of alteration, such as that un-
dergone by a medium through which species were multiplied,
had to occur in time. The virtue which caused species was

of only a finite potential, hence its action had to take

22, As he called on it to sort out the visual image, fol-
lowing Alhazen. Perspectiva, I.5.2, Bridges, II:37.

23. DMS, III:3, Lindberg, 202:119-29 This anticipates, but
not well enough, Ockham's objection to species, which
also invoked a pinhole experiment. Opera Plurima, IV,
Book II, Question 18, d-e.




1xiii

time. Aristotle had proposed that the speed of light was
infinite because any finite speed would be perceptible at
sunrise when light would have to travel from horizon to
horizon. Bacon was able to overcome Aristotle's objections
by noting that Aristotle was referring to the local motion
of the corpuscular light proposed by Empedocles. A
multiplication of species, Bacon proposed, could take place
in time and yet remain imperceptible over long distances.24
Media, like all bodies, had a tendency to remain in
their natural state. Their resistance to local motion was
due to their resistance to the division caused by the
transit of a projectile. The same tendency allowed them to
resist the multiplication of species. Bacon spoke of media
through which species were multiplied undergoing "rarefac-
tion or condensation,"25 changes which bodies also resisted
in the effort to maintain their natural state. The effect
of this resistance on the multiplication of species was not
to slow its rate, but instead to limit its range. The
multiplication of species was also weakened because a

species in the medium educed subsequent species from each

24. DMS, IV:3, Lindberg, 222:38. Lindberg draws attention
to this point in his "Medieval Latin Theories of the
Speed of Light," in Roemer, p. 53. Aristotle's objec-
tion could just as well have applied to a multiplica-
tion of species as to a local motion of corpuscles.
Buridan's rejection of Aristotle's argument in Question
18, pp. 279-80, is better.

25. DMS, IV:1, Lindberg, 206:21-28.
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adjacent part of the medium, depleting the strength of the
rectilinear multiplication. Experience confirmed that
agents which acted by means of species had a weaker effect
on a more distant object.

When a source of species was removed from a medium,
as, for example, when a candle was extinguished, the
species in the medium were soon corrupted. The species of
light vanished immediately, other species lingered for a
perceptible time. Given that the species had no contrary in
the medium and that "matter strongly desires species,"26
Bacon had to explain why species were lost from the medium
so quickly. Corruption was usually due to the action of a
contrary. Species, however, had no contrary in the medium.
Their corruption was due to several other causes. The weak-
ness of the being of species did not permit them to exist
for long, even in the absence of contraries. Their being
was exhausted because species in one part of the medium
educed subsequent species from all adjacent parts, thus
dispersing the being of the original species.27 Despite
their aptitude to receive species, media did not have the
potential to sustain them. Although media did not resist
species directly, they resisted the change in density which

the species caused. Hence, in the absence of a continually

26, DMS, V:1, Lindberg, 226:112,
27. DMS, VI:1, Lindberg, 254:18-20.
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renewing source, species qguickly vanished.

Question 18: Species according to Buridan

The most remarkable feature of Book II of Buridan's
commentary is the lengthy Question 18. This question, which
does not appear in the other, earlier redaction of the com-
mentary, covers the behavior of species in the medium, the
resistance of the medium, the speed of multiplication and
the reason for a finite speed, and the cause of the corrup-
tion of species. The question also contains a further in-
quiry into the species of sound, odor and the tangible
qualities, all of which Buridan also treatéd in separate
questions of their own.28

Why did Buridan include such a long digression in his
commentary? It may have been that, after the previous
redaction was complete, he learned of Ockham's claim that
objects acted on the senses at a distance and not by means
of species.29 The question could have been intended as a
defense of species theory. Much of Question 18 is devoted
to the marshalling of phenomena which Buridan believed were
inexplicable unless species existed.

Another reason for including the question may have

been Buridan's discomfort with the inconsistent application

28. Sound is treated in Question 16, odor in Question 17,
touch in Questions 19 and 20.
29, Opera Plurima, Book II, Question 18.


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































