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this happens, it breaks up and its parts become different from one 
another. . . ,”128 Again, “when the Sphere (al-falak) moves perpetually 
and becomes vigorous in its motion, the four natures form pairs 
{izdawajat), one with the other. They become different, and one knows 
one pair from the other by its essence and form.”129 The term taba^i^, the 
hypostasizing of the qualities, the pairing o f these entities through some 
cosmological process in the intelligible world— all this is shared by Jabir.

And like Jabir, Job of Edessa also believes that the simple elements of all 
bodies are hot, cold, moist and dry, while the most fundamental bodies, 
Air, Water, Earth and Fire are compound elements ( candsir murakkabd) 
made of hot, cold, moist and dry. The four qualities should be viewed as 
substances (usiyas), wrote the Syriac author of the Book o f  Treasures,™ 
these are not accidents (gesdsi) or properties belonging to a substance.131 
In another work o f Job of Edessa, the Kitab al-Tafiir (Book o f 
Interpretation) which is quoted in Maqdisi’s Kitab Bad3 wa al-Ta'rikh  
(Book of Origins and History, comp. 355/966), certain assertions are 
almost identical to Jabir’s. “The principles (mabadp = Gr. archai) o f all 
things,” we read, “are isolate elements {aKanasir al-mufrada), namely, 
hot (hart), cold {bard), moist (balldj and dry {yubs). By the combination 
( tarkib) of these, the compound elements {al-'-anasir al-murrakabd), 
namely Air, Water [etc] . . .  are formed.”132 These assertions could well 
have come out of a Jabirian text.

The eclecticism of Jabir is now evident. In fact, he is quite aware of 
this feature of his ideas:

[My] affirmations will be equally valid for those who profess the existence of natures 
without substratum (hamil)-, for those who accept accidents alone to the exclusion of 
bodies;134 as well as for those who say, on the contrary, that the accident is invisible, and 
that all things are, rather, bodies.133

Q U A N T I F I C A T I O N  O F  Q U A L I T I E S  

A N D  T H E  S C I E N C E  O F  B A L A N C E

Let us now turn to the most important, most interesting, and most 
productive aspect of Jabir’s theory of qualities. If, in the natural world, 
qualities are corporeal, and if they possess weights, then they should in 
principle be amenable to quantitative treatment. Indeed, the four 
Jabirian natures were not only quantifiable, they were also subject to 
measurement, and they admitted of a whole range o f quantitative
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manipulations. And here, from the standpoint of the history of filiation 
of ideas, we have something rather significant. For like the attempts to 
quantify qualities at Montpellier and Oxford in the early 14th century 
A .D ., Jabir’s quantification of his tabdHc also makes an appearance in a 
medico-pharmacological perspective. In fact, the two attempts, namely 
the Jabirian and the Latin, bear fundamental similarities of a formal and 
methodological nature.

Recent scholars have stressed the importance of two pioneering Latin 
works in the modern history of the mathematization of medicine in 
general, and that of pharmacy in particular: the Aphorismi de gradibus 
composed at Montpellier around 1300 A.D.,136 and the Icocedron, a 
Mertonian work postdating the former by a few years.137 It is interesting 
to note that both these works are written by authors known to be 
alchemists— namely, Arnald of Villanova and W alter o f Odington 
respectively. Also, it has been shown that these two writings were the 
direct precursors of the famous dynamical law of Thomas Bradwardine, 
hence their significance in the history of physics.138 And, most important 
from our point of view, both the Aphorismi and Icocedron have been 
foun d to be dependen t on the Ft Ma'-rifat Q uwd al-Adwiyat 
al-Murakkaba (On the Knowledge of the Intensity o f Compound 
Medicines, Lat. Quia primos) o f the well-known and the earliest Arab 
philosopher (sc. faylasuf), al-Kindi (d. c. 257/870).139

W hat are the salient features of all these attempts?140 First, all four of 
them—Jabir, al-Kindi, Arnald and Walter—aim at making more precise, 
elaborate and fuller the Galenic classification of simple drugs according 
to the degrees (taxeis) of intensity of each qualiry in them. Indeed, Jabir’s 
interests go far beyond drugs into a general methodology for measuring 
the quantities of the four natures in all things belonging to all three 
kingdoms of the natural world. Jabir further distinguishes h imself from 
his three counterparts by replacing Galen’s classification scheme with a 
more sophisticated computational system claimed to be founded upon 
universal theoretical principles, rather than upon  the empirical 
generalizations of medical experience.141

Second, al-Kindi makes a very important and conceptually fruitful 
distinction between the intensity of a quality and its extension. Thus, in 
effect, he distinguishes between heat and temperature. Arnald and Walter 
not only followed him in maintaining this distinction, they placed a 
strong emphasis on it— something that in the Latin  W est proved 
particularly germane to a critical examinadon of the nature o f heat.142
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But in Jabir too we find a conceptual distinction between intensity and 
extension— in fact, as we shall see, one of the grounds on which he 
criticizes Galen is this very confounding of the two.

And, finally, through one quantitative mathematical formula or 
another, all four authors—Jabir, al-Kindi, Arnald and Walter— relate the 
intensive qualities of bodies with their extensive characteristics. The 
specific relationship proposed by al-Kindi, and which was accepted by 
Arnald as well as Walter, is one which links a geometric increase in the 
number o f ‘parts’ of a quality to an arithmetic increase in the sensed 
effect. 145 As for Jabir’s system, it will presently be our subject for a 
detailed study, but in the meantime it should be noted that the validity 
of the formulae of al-Kindi and his Latin scions is, once again, limited to 
drugs. Jabir, on the other hand, considers his quantitative system as 
having an unlimited scope, applicable universally to all things of the 
natural world.

We see, then, that from a substantive point of view, Jabir  seems to be 
at the head of the al-Kindi-Arnald-Walter quantificationist tradition. Yet 
we have no direct historical evidence at hand to support this conclusion. 
Indeed, if we accept Kraus’ late dating of the Jabirian  corpus, the 
evidence might even appear to point to the contrary, for then the 
question of al-Kindl’s familiarity with the ideas of Jabir  would hardly 
arise. Likewise, no scholar has so far pointed out any textual indication 
that Arnald of Villanova, or Walter of Odington had direct access to the 
mediaeval Latin translations of the Jabirian texts. We can only suspect an 
indirect Latin familiarity with Jabirian ideas through the writings 
ascribed to Geber.144 Evidendy, these are involved questions and it seems 
prudent to leave them at this juncture. But let us proceed with a closer 
look at Jabir’s system.

Galen, we recall, had accepted the ‘fourfold’ schema which had 
brought the four Hippocratic humors, the elementary qualities, and the 
Empedoclean  elements in to common accord.145 Drawing upon 
Aristode’s idea of contraries, he had believed that when one of the bodily 
humors develops to the detriment of others, destroying the humoral 
equilibrium, the body loses health. The medicament for countering the 
harmful effects of the excess humor was therefore required to possess a 
quality contrary to that of the humor. It was this great general principle 
of cure by contraries which served as the radonale for the classification of 
simple drugs according to their pharmaceutical potencies.146
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This was a classification in terms of the opposing pair o f primary- 
qualities: a medicine was determined either to be hot or cold, and, less 
significandy, either dry or moist. Galen further assigned to these qualities 
a scale of measurement in degrees. Introducing a scale o f  four degrees, he 
classified the action of drugs according to the supposedly innate degrees 
of hot, cold, moist and dry they possessed. According to Galen, in each 
quality four degrees of intensity could be distinguished: the first included 
ordinary food whose elementary quality is hardly appreciable, the second 
degree of intensity was found in weak medicines and stronger food, the 
third in medicines whose effects were appreciably severe, and, finally, the 
fourth degree included poisons which were so strong as to destroy the 
body.147 This numerical specification had found its way into the Arabic 
medical tradition through which it continued in Ladn medical writers.

Like the Greek physicians, Jabir  accepts that, in practice, all bodies 
possess all the four qualities: when we say that such and such body is hot 
or cold, it simply means that the hot or cold has come to dominate the 
other three.148 But as for the Galenic approach to the classification of 
drugs, Jabir is highly critical of it— he dismisses it both on empirical as 
well as rational grounds. To begin with, it was an arbitrary classification, 
for it grouped together a very large number of drugs under a single 
degree of intensity of a given quality.149 But, argues Jabir, even if all the 
drugs allegedly of the same group did show comparable effects, the 
quantity o f  the quality in each of them was different. For example, among 
the drugs classified under the third degree of hot, “we definitively know 
that the hot in sugar (al-sukkar) is not the same as the hot in aniseed 
{al-anisuri). Nor  is it the same as the hot which is in colocynth (shahm 
al-hanzal), nor the same as the hot in euphorbia (farbiyuTt),”150 To 
translate Jabir in modern terms, a number of bodies may have the same 
extensive effect (temperature), but they do not necessarily possess the same 
quantity of intensity (heat) producing that effect.

Secondly, the Galenic classifications were refuted by experience. For, 
says Jabir, if we take all the drugs which are supposed to belong to the 
same degree of intensity, and administer them in identical doses 
(measured in terms of weight), their effects will not be identical. Thus, 
for example, among the drugs belonging to the third Galenic degree of 
hot, only one dirham [dir] o f  euphorbia (farbiyun) produces the same 
effect as 2 dir. o f  scammony (saqmuniya), 10 dir. o f  turpeth {ghariqun), 
and 20 dir. o f white agaric (ghdriquri). Similarly, Jabir continues, in 
terms of extensive effects, l/ i  dir. o f  colocynth = 2 dir. o f  dodder o f Crete
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(al-afithimun al-iqriti) = 3 dir. o f  habb a l-n il}^  etc. These drugs, then, 
did not have equal strengths: to classify them all under the third degree 
of hot was unsystematic and arbitrary.152

Next, Jabir  attacks the physician’s classifiaction on rational grounds. 
The knowledge of Galen’s four degrees of intensity (taxeis) o f each 
quality in a thing rested exclusively on the senses. But the testimony of 
the senses could not be trusted. Colors and smells are not reliable guides 
to the constitution of a body, writes Jabir in the Bahth: one color may 
represent each of the four qualities; and as for smells, they may turn 
putrid in which case one smell is likely to be confused with another. 
Likewise, taste is no indication of a body’s qualities— indeed, a large 
number o f bodies, such as gold and silver, had no taste whatsoever. It was 
obvious that sense experience could not be taken as reliable basis for the 
exact determination of the preponderant quality in a body, much less the 
intensity o f this quality.153

Jabir is thus seeking a theoretical system that goes beyond the fallible 
empirical impressions of the superficial senses. And in doing so, he stands 
aloof in the medical tradition which had viewed itself as essentially 
grounded in experience. Prior to the 14th century A .D., a recent scholar 
tells us, “physicians . . . were nearly unanimous in insisting that in 
practice medicine was an experiential art in which certain knowledge 
could never be achieved.”154 Indeed, it was Galen’s dictum that a 
knowledge of the properties o f simples comes only by experiment. 
Commenting on this dictum, the 4th /10th  century physician cAli ibn 
c Abbas al-Majusi (Lat. Haly Abbas)155 had “remarked despairingly that a 
full experimental knowledge would take a thousand men a thousand 
years, and his statement was repeatedly quoted in the Midddle Ages.”156 
For Jabir there is no cause for such despair. He simply rejects empiricism 
in favor o f a philosophical system of eternal truths which alone, he 
believes, could serve as the theoretical foundation of scientific knowledge.

Jabir feels that the physicians’ classification of drugs operates in a 
theoretical vacuum. But before supplying this deficiency, he proceeds to 
make an algorismic improvement in the computational structure of 
Galenic degrees. W ithout a refined system o f subdivisions, he thinks, 
these degrees were crude units: even if one were to distinguish in each 
Galenic degree a minimum {awwalal-martaba), a maximum (dkhir), and 
a mean (wasat) value of intensities, the precision of the result is hardly 
improved.157 Thus, Jabir proposes a much extended scheme of elaborate 
subdivisions. One degree (martaba) is divided into certain number of
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grades (daraja), a grade into minutes {daqtqdj, 158 a minute into seconds 
( thaniya), a second into thirds (thalitha), a third into fourths (rdbica), 
and, finally, a fourth into fifths (khdmisa).159 Since all natural bodies 
contained all the four qualities, there were now 4 (qualities) x 4 (degrees) 
x 7 (subdivisions) =112 different positions,160 as opposed to Galen’s 16.

It is significant that Jabir borrows the names of his units from ancient 
astronomy. His aim is to elevate the practice of medicine to the 
infallibility of an exact science. In fact, he sometimes emulates 
completely the astronomical units of measurement: in the Ahjdr, the 
units of his Balinas follow a geometric progression with 60 as its base. 
Thus, 60 fifths = 1 fourth; 60 fourths = 1 third [= 602 fifths]; 60 thirds =
1 second [= 603 fifths]; 60 seconds = 1 minute [= 604 fifths], etc.161

But how does one measure the strengths or intensities of qualities in a 
body? Or, more generally, how does one discover the quantitative 
structure of the objects of the physical world? It is here that Jabir’s 
Science of Balance ( *Ilm al-Mizdn) makes an entry. This was a universal 
science par excellence, a divine science {Him Idhuti)162 whose aim was to 
reduce all facts of human knowledge to a system o f quantity and 
measure.163 The scope of this Science was not limited merely to the 
measurement of qualitative potencies of drugs— in fact, “all things fall 
under the [principle of] Balance,”164 and “it is by means of this principle 
that man is able to make sense of the world.” 165

The principle of Balance was truly cosmic in its range. On the one 
hand it governed the sublunar world (ajnas thalatha) ,166 submitting all 
change, generation and corruption to the exactness of mathematical laws. 
On the other hand, it served to measure the distances and movements of 
the celestial bodies and even linked them to the hypostases of the intelli
gible world—just as physical bodies had a balance, Soul and Intelligence 
had balances too.167 The principle of Balance was the Supreme Principle 
( QaHda cUzma) of the world.168 In the natural world, to give merely an 
outline of Jabir’s doctrine, all bodies contained the four qualities in a 
specific, immutable, and noble proportion which was governed by the 
Supreme Principle.169 This proportion was 1 : 3 : 5 : 8 whose sum 17 
(=1+3+5+8) was the foundation {qaHdd) of the entire Science of Balance. 
Thus, if in a body the qualities are arranged in the order hot, dry, cold 
and moist, and if the hot weighs 1 dir., then: dry will be 3 dir., cold will 
be 5 dir, and moist will be 8 dir. The alchemist who has mastered the 
Science discovers through this proportion the quantitative structure of all 
things. He is then able to change anything into any other by creating in
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it a new configuration of qualities.170 In fact, he can even change 
inanimate objects into living beings.171 Likewise, by means of the Science 
of Balance the adept uncovers the inner structure of the precious metals, 
and then effects transmutations o f base metals into precious ones by 
bringing in the former the qualitative structure of the latter—this is 
carried out by augmenting those qualites which are weak and suppressing 
those which are excessive.

But this is Jabir’s docrine only in its bare outline. To its development, 
elaboration, and explanation he devotes a whole collection of texts which 
he calls the Kutub al-Mawazin (Books of Balances). The Ahjdr, which 
occupies a central position in this collection, is the subject of a detailed 
textual examination in the chapters that follow.


