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Chapter 7

Medicine




e do not seem to possess the prerequisites to draw definite

V v conclusions about many problems. Even so, it is important
to state our views on these matters in accordance with our abilities.
For, it is not ruled out that discoveries may be made later, through

which certainty can be achieved in many matters which we cannot

solve today.

Ibn Rusd (Averroes, d. 595/1198)



INTRODUCTION

1. Medical Instruments

As in the fields of mathematics, astronomy, physics,
chemistry, zoology, botany and geography, Arabic
literature provides us in the field of medicine also
with examples which show that the people in the
Arabic-Islamic cultural area were well acquainted
as early as the 3rd/9th century with the method

of depicting human figures to illustrate medical
matters. It is beyond doubt that in this process the
Arabic-Islamic scholars and illustrators were fol-
lowing the tradition of their Greek predecessors.
The only illustrations known to me in the field of
medicine dating from the 3rd/9thcentury are to be
found in the Cairo manuscript' of the well-known
«Ten Treatises on the Eye»” by Hunain b. Ishaq

(d. 260/873)’: «Five illustrations of the eye, three
of them identical, adorn the manuscript; these are
painted in black and red water colours; the vitreous
body of the eye was painted in some other colour
which apparently attacked the heavy paper, because
it disintegrated in all illustrations exactly where it
corresponds to the vitreous body.»* Published in
1910 by M. Meyerhof and C. Priifer, the illustra-
tions were made known to a wider public in the
edition of the entire book published by Meyerhof”
in 1928.

From the point of view of the development of the
history of medicine it is highly significant that

! Dar al-Kutub al-Qaumiya, ms. Taimar, tibb 100.

* Tarkib al-‘ain wa-‘ilaluha wa-‘ilaguha ‘ala ra’y Ibugrat
wa-Galiniis wa-hiya ‘asr magalat, pp. 314-318 of the manu-
script.

* v. Sezgin, Geschichte des arabischen Schrifttums, vol. 3, pp.

247-256.

* M. Meyerhof and C. Priifer, Die Augenanatomie des Hunain
b. Ishdq. Nach einem illustrierten arabischen Manuskript her-
ausgegeben, in: Archiv fiir Geschichte der Medizin (Leipzig)
4/1910/163-191, esp. p. 165 (repr. in: Islamic Medicine, vol.
23, pp. 45-73, esp. p. 47).

> The Book of the Ten Treatises on the Eye ascribed to Hunain
ibn Ishaq (809-877 A.D.) ... edited ... by Max Meyerhof, Cai-
ro 1928 (repr. Frankfurt 1996 as Islamic Medicine, vol. 22).

towards the end of the 4th/10th century the An-
dalusian physician Abu I-Qasim Halaf b. >Abbas
az-Zahrawi® already describes and illustrates more
than 200 instruments in the 30th treatise of his
book on surgery which encompasses the entire art
of healing. When he laments the neglect of surgery
in his country and age,’ stating that from the books
of his predecessors just a few illustrations were
known, we should understand this lament in a lim-
ited sense and see it rather in relation to a narrow
geographical area. At any rate az-Zahrawi does not
neglect to often mention the provenance and the
inventor of an instrument which he describes. He
also stresses that, even though there are innumera-
ble medical instruments, a capable surgeon ought to
be in a position at any time to develop new instru-
ments if need be.”

Whatever may have been the motivation for the au-
thor of the K. at-Tasrif and from whatever sources
and circles the material covered may originate,
az-Zahrawi is, according to our knowledge, the first
and perhaps even the only surgeon in the history of
medicine before modern times, to describe more
than 200 instruments (which, according to his own
account, he did not invent) and to provide these
descriptions with illustrations. The importance of
his achievement is even enhanced by numerous
illustrations of scenes of treatment where the use of
the instruments is depicted.

Sv. Sezgin, Geschichte des arabischen Schrifttums, vol. 3, pp.
323-325.

" at-Tasrif li-man ‘agiza ’an at-ta’lif, facs. ed. Frankfurt 1986,
vol. 2, p. 461; Albucasis. On Surgery and Instruments. A Defini-
tive Edition of the Arabic Text with English Translation and
Commentary, by M. S. Spink and G. L. Lewis, London 1973,

p. 3.

8 at-Tasrif, facs. ed., vol. 2, p. 4; Albucasis. On Surgery and
Instruments, op. cit., p. 285.
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[4] Az-Zahrawi and his book on surgery enjoyed
and continue to enjoy in the Occident a much
greater fame than in the Islamic world. The text
was translated by Gerard of Cremona into Latin
barely 200 years after it was written. It was also
translated into Hebrew and into Provencgal. Soon
thereafter the first important work on surgery, the
Cyrurgia by Guglielmo da Saliceto’ (ca. 1275),
appeared in the Occident. This was followed in the
next century by the much more voluminous work
by Guido de Cauliaco' (Guy de Chauliac, d. ca.

1368). Of course, the books by Abu Bakr ar-Razi (d.

313/925), ‘Ali b. al-‘Abbas al-Magusi (last quarter
of the 4th/10th cent.) and Abu ‘Ali Ibn Sina (d.
428/1037) had a greater influence on the two west-
ern works than az-Zahrawi’s book. The importance
of the 30th treatise of his book for the development
of the new surgery in Europe, which began in the
13th century, seems to have lain more in the varied
descriptions and illustrations of the medical instru-
ments and scenes of medical treatment. It is highly
astonishing to see how widely the manuscripts of
the translation of az-Zahrawi’s surgery are dis-
seminated in European libraries. To these should be
added the incunabula, the first of which appeared in
1497. Since the Basel edition of 1541, az-Zahrawi’s
treatise has also circulated under the title Methodus
medendi certa, clara et brevis.

The study of az-Zahraw1’s surgical treatise from
the point of view of Arabic studies and history of
medicine began with the Albucasis de Chirurgia
by Johannes Channing (Oxford 1778), in which he
translated the text into Latin on the basis of the two
Oxford manuscripts, Huntington 156 and Marsh
54, together with their illustrations. Later, in 1861,
Lucien Leclerc" published a successful French
translation with plates containing his copies of the
illustrations of 172 instruments. He relied primarily
on a Parisian manuscript which he described as «le
manuscript d’ Abulcasis de la bibliotheque de la rue
Richelieu»; besides Channing’s work and the Latin
manuscripts, he consulted one more Arabic manu-
script which he had «discovered» in Algeria. In
1898, in the first volume of his Geschichte der

°v. G. Sarton, Introduction to the History of Science, vol. 2,
part 2, Baltimore 1931, pp. 1078-1079.

' ibid, vol. 3, part 2 (1948), pp. 1690-1694.

" La chirurgie d’Abulcasis (Arabic: Abu [-Qasim Halaf b.
‘Abbas az-Zahrawi) traduite par ..., Paris 1861 (repr. Frankfurt
1996 as Islamic Medicine, vol. 36).

Chirurgie und ihrer Ausiibung, E. Gurtl” included
a summary of the French translation by Leclerc to-
gether with 102 of Leclerc’s illustrations of instru-
ments.

In 1918, in the second part of his Beitrdge zur Ges-
chichte der Chirurgie im Mittelalter, Karl Sudhoff",
compiled «the illustrations of instruments of the
Latin Abulgasim-manuscripts of the Middle Ages».
There he reproduced more than 200 illustrations.

It is also of interest for the history of medicine that
at least two manuscripts of the Latin translation
contain coloured illustrations of scenes of medical
treatment, namely the manuscript in the Austrian
National Library, Vienna, with the shelf mark S.N.
2641 and the Cod. 15 of the University Library in
Budapest, and also, the Turkish version prepared in
1465 by Serefeddin Sabuncuoglu for the Ottoman
ruler Mehmed Fitih. Both the Vienna codex'* with
68 illustrations and the Paris codex (MS suppl. turc
693) of the Turkish version" with 140 illustrations
have been made accessible in facsimile editions in
recent years.

[5] Eva Irblich, who edited the Latin facsimiles,
deals in her informative introduction with the
provenance of the miniatures by comparing the
pictures of the Latin translation and of the Otto-
man version: «The ‘naive’ Turkish miniatures of
surgery of Charaf ed-Din in MS suppl. turc 693

in the Bibliotheque nationale at Paris demonstrate
the simplicity of the pictorial representation of

the medical text where the figure of the physi-

"2 Berlin 1898 (repr. Hildesheim 1964), pp. 620-648 with plates
IV and V.

" Beitréige zur Geschichte der Chirurgie im Mittelalter.
Graphische und textliche Untersuchungen in mittelalterlichen
Handschriften, 2nd part, Leipzig 1918, pp. 16-75 (repr. in:
Islamic Medicine, vol. 37, pp. 166-247).

" Abw’l Qasim Halaf ibn ‘Abbas al-Zahraui, Chirur-

gia. Lateinisch von Gerhard von Cremona. Vollstindige
Faksimile-Ausgabe im Originalformat von Codex Series Nova
2641 der Osterreichischen Nationalbibliothek, commentary by
Eva Irblich; and Chirurgia Albucasis (facsimile), Graz 1979.
5 Serefeddin Sabuncuoglu, Cerrahiyyetii *I-Haniyye ed. Ilter
Uzel, 2 vols. (transcription of the text and facsimile), Ankara
1992. The illustrations of the manuscript were published, some
in colour but most of them in black and white, with French
explanations by P. Huard and M. D. Grmek, Le premier
manuscrit chirurgical turc rédigé par Charaf ed-Din (1465) et
illustré de 140 miniatures, Paris 1960.
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cian and that of the patient are drawn mainly from
the front next to each other and not as interacting
with one another. Here the differences between an
Oriental miniature drawn in two dimensions in a
decorative and flat style and an Occidental painting
delineated with plasticity, depicting a scene with a
three-dimensional or decorative background stand
out most clearly.»'

«The dark skin colour of the figures, certain archi-
tectural elements such as the tent, the coffered wall
or the round cupolas and the figure of the physician
with a turban lead to the conclusion that the mini-
atures could go back to Arabic models. However,
other elements such as the curtains, the flat cupolas,
sculptures on pillars as bearers of cupolas or of cur-
tains recall in their pictorial idiom components of
the paintings of antiquity. Other pictorial elements,
such as those of the human figures, the gothic
architecture, the beginnings of landscape painting
or of the two-dimensional decorative background of
the pictures, reflect the southern European style of
painting, which, despite its individuality, could be
seen as part of the south Italian style of painting.»"’
However, «the area of origin of the Latin version
of the text in the school of translators of Toledo

is more closely related, and it is also possible that
the painting of the manuscript was influenced by
antiquating and orientalizing stylistic elements of
Moorish Spain.»"®

Concerning Eva Irblich’s informative analysis, I
wish to clarify the following. In contrast to the
Latin translation with its 68 illustrations, the
Turkish version of 870/1465 offers roughly 140

'® Abu’l Qasim Halaf ibn ‘Abbas al-Zahraui, Chirurgia, op. cit.,
commentary p. 31a.

' ibid, pp. 31b-32a.

" ibid, p. 32a.

miniatures of medical scenes. Moreover, the Latin
version does not contain any illustrations of medical
instruments. Leaving this aside, there is neverthe-
less so much agreement in both versions, not only
in the depiction of the medical scenes, but also in
the text that a common origin can be assumed. We
can be sure of the fact that a copy commissioned
by the author was provided with qualitatively good
or at least adequate illustrations of instruments and
medical scenes. Usually such tasks were executed
by professional painters who belonged generally to
the minority groups. It is, no doubt, possible that
the illustrations deviated from the original in the
course of time through repeated copying before,
during and after the translation. I am inclined to
think that the miniatures of the original were of a
tolerably good quality.

Among the models of ophthalmological instruments
in our collection, there are several that were not
produced according to the illustrations of the Tasrif
by az-Zahrawi, but after the drawings from the
Kitab al-Kafi fi I-kuhl by Halifa b. Abi 1-Mahasin
al-Halabi (written before 674/1275). This book, of
which two manuscripts'® are extant, was studied and
translated into German by Julius Hirschberg.” In
his descriptions of the instruments, Halifa included
two plates of illustrations which are reproduced
below from the Istanbul manuscript of the Yeni
Cami collection. Moreover, in Halifa’s book there
is also an illustration of the optic nerve crossing
which could originally go back to ‘Ammar b. ‘Ali
al-Mausili’s (4th/10th cent.) ophthalmological work
(see below, p. 27).

' Istanbul, Yeni Cami 924 and Paris, Bibliotheéque nationale, ar.
2999; v. C. Brockelmann, Geschichte der arabischen Litteratur,
suppl. vol. 1, p. 899.

2 Ammar b. ‘Ali al-Mausili: Das Buch der Auswahl von den
Augenkrankheiten. Halifa al-Halabi: Das Buch vom Geniigen-
den in der Augenheilkunde. Salah ad-Din: Licht der Augen.
Aus arabischen Handschriften iibersetzt und erldutert by J.
Hirschberg, J. Lippert and E. Mittwoch, Leipzig 1905 (repr.
Frankfurt 1996, Islamic Medicine, vol. 45); cf. J. Hirschberg,
Geschichte der Augenheilkunde, Leipzig 1908, pp. 150-153.
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INTRODUCTION

2. Series of Anatomical Pictures

There are extant several series of five or six pictures
each from Islamic medicine which attracted schol-
arly interest in the first decade of the 20th century.
I have in mind particularly the illustrations of the
book Tasrih-i Mansiiri by the Persian physician
Mansir b. Muhammad b. Ahmad b. Yasuf' from
the late 8th/14th century. The illustrations in the
book, which had been published several times in
India since 1848, were studied by K. Sudhoff* in
connection with his investigations into the anatomi-
cal illustrations. The pictures show diagrams of the
bone system, the nerve system, the muscles, veins
and arteries in the human body and the artery sys-
tem of a pregnant woman. Sudhoff came to know
of other pictorial representations, certainly older,
of the bone system, the system of veins, muscles
and arteries from the Oxford manuscript’ of the
Dahira-i Hwarazmsahi by Isma‘il b. Hasan b.
Ahmad al-Gurgani (d. 531/1137 or 535/1141).
While comparing the pictures and the texts of the
Persian manuscripts with the corresponding mate-
rial in Occidental books, Sudhoff comes to the con-
clusion that the series of anatomical diagrams and
their texts must have reached the Occident outside
Spain at two different periods of time and perhaps
through two different channels. He sees an impor-
tant point for differentiation in the fact that the 13th
century manuscript from Provence, now preserved
in Basel, is the only manuscript to contain a dia-
gram of a skeleton, a diagram of the female genital
organs (without a drawing of the embryo) and a leg-

" Adolf Fonahn, Zur Quellenkunde der persischen Medizin,
Leipzig 1910 (repr. Leipzig 1968), pp. 3-4; C. A. Storey,
Persian Literature, vol. 2, part 1, London 1958, repr. 1972, pp.
225-227; Aga Buzurg at-Tahrani, ad-Dari‘a ila tasanif as-si‘a,
vol. 4, Teheran 1360/1941, pp. 184-185.

* Ein Beitrag zur Geschichte der Anatomie im Mittelalter,
speziell der anatomischen Graphik nach Handschriften des 9.
bis 15. Jahrhunderts (= Studien zur Geschichte der Medizin,
Heft 4, Leipzig 1908), section 5: Eine anatomische Sechsbil-
derserie in zwei persischen Handschriften, pp. 52-72; E. Seidel
and K. Sudhoff, Drei weitere anatomische Fiinfbilderserien
aus Abendland und Morgenland, in: Archiv fiir Geschichte der
Medizin (Leipzig) 3/1910/165-187 (repr. Islamic Medicine,
vol. 93, Frankfurt 1997, pp. 99-123).

* MS Fraser 201, Bodl. 1576, v. Cat. of Pers., Turkish,
Hindistani ... Mss., ed. Hermann Ethé, vol. 1, Oxford 1889,
columns 951-952; v. K. Sudhoft, Ein Beitrag, op. cit., p. 52:
«The six anatomical diagrams are to be found ... on the flylea-
ves at the end of the second volume.»

end which is added to the skeleton.* Moreover, he
discovers that both the diagram of the skeleton with
the legend and the drawing of the female genitalia
(here with a sketch of the embryo) appear in the
Persian book of anatomy.’ He states that the group
of those Latin manuscripts which are different from
the Basel family of manuscripts had their precur-
sors in a codex of 1154 in the cloister at Priifening
(near Regensburg) and another one in the cloister
at Scheyern (ca. 1250).° He is of the view that they
show «such a clearly discernible agreement that a
rather close connection between the two must be
assumed.» But, he asserts, it is impossible that the
Priifening codex could have served as a model for
the younger codex.” From this he concludes that
the text from Provence, preserved in Basel, «has
been combined from two distinct compilations

of the 11th and 12th century which originated in
Salerno»,® and comes to the following conclusion:
«There is a close connection between the pictures
from Priifening, Scheyern and Oxford. I assume
that they date from Antiquity and came down to

us via Byzantium. The pictures from Provence
preserved in Basel also originated in Antiquity, but
perhaps their path of transmission was quite differ-
ent.»’

Towards the end of the study Sudhoff expresses his
views on the origin of the Persian illustrations: «It
seems to me that, also through Arab medicine, the
Persian manuscripts at London and Oxford point

to a path of transmission of technical diagrams of
anatomy [8] from Antiquity which perhaps goes
back to those very same diagrams from Alexandria,
of which we have already received distorted tidings
in Occidental written records — perhaps! However,
we do not yet have the faintest idea of how many

* Ein Beitrag zur Geschichte der Anatomie im Mittelalter, op.
cit., p. 29.

’ Drei weitere anatomische Fiinfbilderserien, op. cit., p. 187
(repr., op. cit., p. 121).

® Ein Beitrag zur Geschichte der Anatomie im Mittelalter, op.
cit., p. 3.

7 ibid, p. 3.

¥ ibid, p. 23.

* ibid, p. 28.
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groups of anatomical illustrations may have been
made in Antiquity and how many may have been
handed further down ...»"

In a study dealing with the same subject, which was
published two years later and mentions E. Seidel as
a co-author, Sudhoff concludes: «But today it can
already be said with the utmost probability, it can
almost be asserted with historical evidence, that
these illustrations together with the text must be
based on a short illustrated anatomical textbook in
Greek, which was written in Alexandria and was
provided with schematic drawings, probably after
available models. The transmitted Latin text is
completely free from Arabic influence, therefore it
originates directly in the Occidental tradition from
Antiquity. This text together with its illustrations
was, of course, also known to the Arabs, but since
the anatomical drawings could not be handed down
for religious considerations, the text also is diffi-
cult to locate. But probably that will happen some
day.»"

Sudhoff explains his notion of an ancient illustrated
text on anatomy that reached the Occident directly
and without any intervention by the Arabic-Islamic
culture area in the following manner: «The strict
school of thought of Islam to which all our Arabic
authors on medicine belong, namely that of the
Sunnis, made it impossible to preserve and hand
down to us through further copying the Alexandrian
anatomical drawings which, undoubtedly, must
have been known to these authors as well ....»"
«The more liberal school of thought of the Persian
Shiites, for whom the drawing of a human figure
and thus anatomical drawings were not completely
prohibited, intervenes in the transmission quite suc-
cessfully, with its own contribution. Because, how-
ever much these illustrations (e.g. in the drawing of
the liver) deviate from the other paths of tradition,
they also point to Alexandria, even though perhaps
to a different author or to another period of Alexan-
drian medicine. Nothing definite can be said about
this at this point. Did Mansur ibn Muhammad ibn
Ahmad change much in the drawings that were

"9 K. Sudhoff, Ein Beitrag, op. cit., p. 72.

"' Drei weitere anatomische Fiinfbilderserien, op. cit., p. 185
(repr., op. cit., p. 119).

"2 ibid, p. 186 (repr., p. 120).

available to him or that he used? I believe he
changed hardly anything, but through how many
competent and through how many more incompe-
tent hands had these illustrations passed, since the
time they were first drawn on sheets of papyrus in
Alexandria!»"

I wish to say a few words on Sudhoff’s explana-
tions or hypotheses and offer my own explanation.
There is no doubt that the Arab physicians adopted
the science of medicine primarily from the Greeks.
They make no secret of it and in their books men-
tion their sources with a precision unknown in other
culture areas. It has not yet been clearly established
how widely spread anatomical illustrations were
among the Greeks. If such illustrations reached

the physicians of the Arabic-Islamic world, we
must assume that, like the development of medi-
cal knowledge as a whole, they too did not remain
in the same state as they had been received. A full
investigation of this still awaits to be done. At the
moment we know of only the three illustrations

of the anatomy of the eye which Hunain b. Ishaq
passed on to us on the basis of Galen’s work.

But if we then encounter some anatomical sketches
of the human body in Latin and also Persian manu-
scripts, and if both have obviously some connection
with each other, then we are not justified in regard-
ing them as unrelated loans from Greek sources.

If one of those Latin manuscripts dates from 1154
and is preserved in a south Frankish cloister, then
the present level of knowledge of the history of
development of medicine allows us to connect the
content of that manuscript [9] with those activi-
ties that began in Salerno in the first half of the
11th century through the person of the converted
Arab Constantinus Africanus' (ca. 1015-1087)
and through the Arabic books which he brought
with him, translated and circulated, some of them
under a different name. The many books that
Constantinus Africanus brought with him included
the voluminous textbook of medicine by ‘Ali b.
al-‘Abbas al-Magusi (4th/10th cent.), in which as
many as 110 chapters are devoted to anatomy and

" ibid, pp. 186-187 (repr., pp. 120-121).

' A large part of the studies on Constantinus Africanus and on
the medicine at Salerno was reprinted in: Islamic Medicine,
vol. 43, Frankfurt 1996, v. also Heinrich Schipperges, Die
Assimilation der arabischen Medizin durch das lateinische
Mittelalter, Wiesbaden 1964, pp. 17-54.
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surgery."” It is highly probable that a copy of this
work with anatomical drawings reached Salerno.
Incidentally, it may be mentioned that the book cir-
culated in Latin translation in Europe for about 200
years as the work of Constantinus Africanus until
it was translated once more into Latin and thus the
true author became known. In any case, the book
by “Ali b. al-‘Abbas was the only one with anatomi-
cal and surgical chapters to reach Salerno through
Constantinus Africanus. That the origin of the
well-known «Salernitanian Anatomy» was directly
dependent on this book was already mentioned by
Robert von Toply,'® a contemporary of Sudhoff. It
is revealing that more advanced illustrations with
more precise descriptions are to be found in the
Persian anatomy book and that here the number of
figures increased from four to six. Of course, we do
not wish to interpret this fact as the achievement of
this particular author in whose book we encounter
them, but rather as one of the many fruits brought
forth by medicine in the Arabic-Islamic culture area
to the end of the 8th/14th century. We only need

to recall the significant progress in the knowledge
of the anatomy of the eye that occurred between
Hunain b. Ishaq and Ibn al-Haitam, or Kamaladdin
al-Farisi, as the case may be. To conclude, we may
say a few words on Sudhoff’s view that «the strict
school of thought of Islam, to which all our Arabic
medical authors belong, namely that of the Sun-
nis» had made it «impossible to ... preserve the
Alexandrian anatomical drawings and to hand them
down to us by copying», a mentality from which he
excludes «the more liberal school of thought of the
Persian Shiites».

" v. H. Schipperges, Arabische Medizin im lateinischen Mittel-
alter, Berlin, Heidelberg, New York 1976, p. 39.

' Studien zur Geschichte der Anatomie im Mittelalter, Leipzig
and Vienna 1898, p. 88; cf. Ynez Violé O’Neill, The Fiinfbil-
derserie reconsidered, in: Bulletin of the History of Medicine
(Baltimore) 43/1969/236-245; idem, The Fiinfbilderseriesa
bridge to the unknown, in: Bulletin of the History of Medicine
(Baltimore) 51/1977/538-549.

This judgment or reasoning with which he seems
to credit the Shiite physicians in the six-hundred
years under discussion here with a contribution
which merely consisted in the preservation of the
knowledge inherited from the Alexandrians is com-
pletely irrational and contradicts the present level
of knowledge in the research'’ on the history of
Arabic medicine: indeed, it ought to have occurred
to Sudhoff that not an insignificant development
took place between the extant anatomical drawings
of the Dahira-i Hwarazmsahi (ca. 505/1110) and
those of the Tasrih-i Mansiiri (ca. 800/1400).

"v. e.g., R. von Toply, op. cit., p. 63; H. Schipperges, Die
Anatomie im arabischen Kulturkreis, in: Medizinische Monats-
schrift (Stuttgart) 20/1966/67-73; idem, Arabische Medizin im
lateinischen Mittelalter, op. cit., pp. 38-52, esp. p. 39 where he
says: «For a systematic overview of Arabic surgery one must
primarily consider anatomy, especially because it had been re-
garded since Antiquity as a propaedeutic to surgical procedure.
In this field, we must dispense with many preconceived notions
which assume that the dissection of human corpses polluted
the Muslim, and that therefore tradition was only receptive
and brought no benefit of any kind for scientific research.
Moreover, it has been handed down again and again that the
reproduction of the human figure was impossible for a Muslim
to imagine.»

«Arab physicians like ‘Ali b. al-‘Abbas or Avicenna include

in their textbooks hundreds of anatomical monographs where
not only the Alexandrian teachings of Hellenistic surgery but
also numerous Old-Persian and Indian sources were absorbed.
It is in the course of this literary assimilation that anatomy

and surgery also found their secure position and continuous
enrichment in the textbooks. Thus, Rhazes had already treated
anatomy in 26 chapters in his ‘Almansor’. ‘Ali b. al-‘Abbas
includes in the 9th book of his ‘Liber Regius’ no less than 110
chapters on anatomy and surgery, furthermore, the 10th book
contains teachings on surgical medicine. Apart from a syste-
matic anatomy, Avicenna’s ‘Canon medicinae’ also refers to
his own ““ilm al-giraha’ (knowledge of surgery). Ibn al-Haitam
had an exact knowledge of the anatomy and physiology of the
eyer; v. also Emilie Savage-Smith, Attitudes toward dissection
in medieval Islam, in: The Journal of the History of Medicine
and Allied Sciences 50/1995/67-110.
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Fig. r: System of the Bones. Fig. 2: System of the Nerves. Fig. 3: System of the Muscles
(without label.

Fig. 4: System of the Veins. Fig. 5: System of the Arteries.

Figs. 7—5: Anatomical illustrations from Dahira-i Hwarazmsahi (ca. 505/1110), MS Oxford 1567, after Sudhoff.
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Fig. 6: System of the Bones. Fig. 7: System of the Muscles.

Figs. 6—zr: Anatomical Illu§trations from Tasrih-i Mansiri (ca. 800/1400), MS Ayasofya (Istanbul) 3598.



MEDICINE

12

Fig. &

System
of the

Nerves.

Fig. ¢
System of

the Veins

|
t
l

A 0
LT e e

- Fig. ro:

System of
the Arteries

"
Eas

~
Ve

B\

!
4

Fig. r1:
System of -

the Arte-

pregnant

woman
with em- -

bryo.



INTRODUCTION

25
Al
.5%,.

Fig. 72: System of the Bones, from Tasrih-i Mansiri. Fig. 13: System of the Muscles, from Tasrih-i Mansiri.

Figs. 72—17: From Tasrih-i Mansuri (ca. 800/1400),
MS India Office (LLondres) 2296.
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An incomplete series of Latin anatomical illustrations from MS Oxford, Cod. e. Museo 19.
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3. Anatomical Illustrations

of the Organ of Vision

One weak point of Arabic literature is that textual
descriptions are not illustrated, as is desirable,
with figures and sketches, with the exception of
the fields of mathematics and astronomy. But even
in these fields it happens not infrequently that the
spaces for figures are left empty by the copyists,
probably in anticipation that a specialist would be
entrusted with this work. Those who are familiar
with Arabic manuscripts are aware of the fact that
in many cases autographs, if they are extant, con-
tain illustrations whereas these are missing in the
copies. During my studies of the history of Arab
sciences and the question of their reception in the
Occident, I gained the impression that many Arabic
manuscripts with illustrations had the good fortune,
as it were, to reach the Occident at an early stage
so that their illustrations are preserved in the Latin
translations. I am thinking here of the fine scenes
of surgical treatment by Abu 1-Qasim az-Zahrawi
(see above, p. 5), which are missing in the Arabic
manuscripts and which appear only in the Turkish
version in an inferior quality.

In 1908 J. Hirschberg' lamented the state of manu-
scripts circulating without the illustrations of the
originals: «The Arabs began ... at an early date to
embellish their textbooks of ophthalmology with
anatomical illustrations of the organ of vision.
Thus, according to the express mention of Halifa,
the (for us lost) book ‘of information about the
diseases of the eye’ by Hubai$, the son of Hunain’s
sister, from Baghdad (from the 9th century of our
era) was provided with an illustration of the eye.
The textbook of ophthalmology by ‘Ali b. Isa from
Baghdad from the beginning of the 11th century,
which was a classic for the Arabs, did not contain
any figures except a diagrammatic representation
of the adhesion of the retina to the vitreous body.
Unfortunately, this diagram is missing in all the
five manuscripts which we could use. We make the
same lament about the work by ‘Ammar of Mosul,
which dates from about the same time: the text,
although only in the Hebrew translation, speaks

" Geschichte der Augenheilkunde, 2nd and 3rd volumes: Ge-
schichte der Augenheilkunde im Mittelalter und in der Neuzeit,
Leipzig 1908, p. 150.

of figures, but shows only the empty spaces where
those were meant to be entered.»

Julius Hirschberg, the great savant of Arabic-
Islamic ophthalmology, did not yet know the three
anatomical illustrations of the eye by Hunain b.
Ishaq (d. 260/873, see below, Figs. 1-3) which are
preserved in the Cairo manuscript. Their discovery
two years later was left to his younger colleague,
Max Meyerhof. Hirschberg also did not yet know
the Arabic original of the pictorial representation of
the eye by Ibn al-Haitam whose Occidental succes-
sors can be traced up to the end of the 16th century.
About the oldest Arabic drawing of the eye known
to him, he says: «Fortunately we have this illustra-
tion of the optic nerve crossing together with that
of the eye and the brain in a later Arabic text on
ophthalmology, that by Halifa from Syria, from
about 1266 our era, but only in the Jeni [Cami]
manuscript of this work, not in the manuscript from
Paris».” «First of all one must appreciate that the
Arab ophthalmologists since Hunain had made real
efforts to exploit the anatomy, the physiology and
the pathology of the brain for their patients. There-
fore we do not wish to criticize them for having
dragged the optic nerve crossing unnaturally to the
front in this imaginary stylized representation of
the brain in order to be able to illustrate it at all; we
also do that in our diagrams.»’

In connection with the anatomy of the eye and its
nomenclature, Hirschberg says: «Not really from
the Greeks, but rather from the Arabs, [17] i.e. from
the medieval Latin translations of the same do we
have the names for the membranes and the mois-
tures of the eye which are in use today.»*

About the anatomy of the eye Hirschberg goes on
to say: «Among the most important things which
ar-Razi’s [d. 313/925] Kitab al-Mansiri period’
hands down to us is the contraction of the pupil
upon the incidence of light. The fact that the pupil
of the healthy human eye contracts when there is
brightness and dilates in darkness,—a fact which
the first thinking human being ought to have no-
ticed at each dusk in the eyes of his companion,—
is, strangely enough, not to be found in the extant

% ibid, p. 150.

* ibid, p. 152.

*J. Hirschberg, Geschichte der Augenheilkunde, op. cit., p.
154.

°v. Sezgin, Geschichte des arabischen Schrifttums, vol. 3, pp.
281-283.
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writings of any of the Greek authors, neither of the
philosophers, nor of the physicians.»®

«Moreover, this is not just a casual remark by Razi,
but the articulation of a fact that he recognized as
important: he even wrote a special treatise on it
under the title: “Why pupils contract in light and
dilate in darkness’.»” Here we may also mention the
unusual chapter of a book on ophthalmology about
«the differences of the eyes of animals compared

to human eyes and the special characteristics of the
latter». It is the sixth chapter of the Kitab al-‘Umda
by Sadaga b. Ibrahim as-Sadili from the second half
of the 8th/14th century:® «This is rather a peculiar
chapter, to a certain extent the seed of a compara-
tive anatomy and physiology of the organ of vision:
let us recall that even the detailed and classical
textbooks of ophthalmology of the first two thirds
of the 19th century, by J. Beer, Mackenzie, Artl, did
not tackle this unwieldy topic; that only in our time
did the most voluminous handbooks of ophthalmol-
ogy, such as that by Graefe-Saemisch in the first
edition II, 2, 1876, and our second edition which is
not yet complete, after that also the Encyclopédie
francaise d’ophtalmologie which is appearing just
now, undertake to deal with this topic meticulously
and scientifically. Thus we will not demand too
much from our Sadili.»’

Julius Hirschberg wrote his general history of
ophthalmology at a time when Arabic studies and
research into the history of the Arabic-Islamic natu-
ral sciences were still at a rather primitive level.
Nevertheless, what Hirschberg brought out and pub-
lished from Arabic-Persian literature on the subject
of the anatomy of the eye retains its path-breaking
significance for the subject even now. But if the
modern historian of medicine misses an adequate
impact of the insights gained by Hirschberg about
Arabic medicine in general and the anatomy of the
eye, in particular, in the subsequent historiography
of the subject, the main reason probably lies in the
fact that from the beginning a renowned and most
prolific colleague like Karl Sudhoff continuously
entertained a negative view towards the results

®J. Hirschberg, Geschichte der Augenheilkunde, op. cit., p.
155.

7 ibid, p. 156.

¥ ibid, pp. 84-85; C. Brockelmann, Geschichte der arabischen
Litteratur, vol. 2, p. 137.

? J. Hirschberg, Geschichte der Augenheilkunde, op. cit., pp.
156-157.

presented by Hirschberg. It was not so much a
well-founded scepticism towards the results arrived
at by Hirschberg that motivated Sudhoff, but rather
his fundamentally Eurocentric attitude towards

the status of the Arabic-Islamic culture area in the
history of science. According to his view, which

is expressed again and again in his works, he not
only denies any creative role in the history of sci-
ence by the Arabic-Islamic culture area, but even
denies it the role of a mediator between the Greeks
and the Occident in the Middle Ages. He is of the
opinion that the Occident got to know the works of
the Greeks without the mediation of the Arabs and
translated them directly into Latin, even if they had
been translated into Arabic [18] and even if these
translations might have reached the Occident.

The first scholar who opposed this attitude was,

as far as I know, S. L. Polyak. In 1941 he wrote'’:
«The knowledge of the structure of the eye and of
its function, possessed by western Europe during
the Late Middle Ages, including the pictorial rep-
resentation, manifestly was transplanted from the
Near East, from the so-called ‘Arabs’, mostly by
way of Spain, together with many other intellectual
and practical pursuits, such as philosophy, medi-
cine, alchemy, etc. It could not have been an indig-
enous product. This, if one realizes how completely
annihilated was the Greek thought in the territories
of the Christianized Teutonic barbarians and the de-
graded Latins of the West, is what could be expect-
ed. The belief that there was a tradition regarding
the structure of the eye preserved in western Europe
from classical Greek times, or possibly taken over
directly from the cultural sphere of Alexandria, and
even more so the claim that the early eye diagrams
were a product of indigenous European efforts and
thus independent from the Arabic Civilization and
indirectly from the Greek Civilization (Sudhoff
1907, 1915; Bednarski 1935) seem, therefore, not
to be well founded.»

In the ninth chapter of his book on Arab diagrams
of the eye and their influence in Europe upon the
anatomy and physiology of the visual organs,"
Polyak offers the best discussion of the subject by
a non-Arabist that we know of, aside from Hirsch-

' The Retina. The anatomy and the histology of the retina in
man, ape, and monkey, including the consideration of visual
functions, the history of physiological optics, and the histologi-
cal laboratory technique, Chicago 1941, p. 128.

'"ibid, p. 114 ff.
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berg. He considers Ibn al-Haitam and his commen-
tator Kamaladdin al-Farisi (ca. 700/1300) as im-
portant representatives of physiological optics and
connects'? the well-known works on optics written
in Europe in the 13th century with the works of
Ibn al-Haitam and Ibn Sina which had been avail-
able for more than a century in Latin translations.
Witelo’s Perspectiva, fundamentally an «analytical
commentary on the work of Ibn al-Haitam and the
first product of European endeavors in the field of
optics,» strangely coincides with the commentary
written in Persia by Kamaladdin al-Farisi, as far as
the time and contents are concerned. The transla-
tion of Ibn al-Haitam’s book and the appearance

of Witelo’s work mark, according to Polyak, the
beginning of a long sequence of more or less im-
portant treatises on optics, among them the first and
most popular works being those by Roger Bacon
(ca. 1219-ca. 1292) and John Pecham (Peckham),
the archbishop of Canterbury (ca. 1235-1292).
Polyak considers all the European diagrams of the
eye that were drawn for European works until the
end of the 16th century, including those by Leon-
ardo da Vinci, to be dependent on Arabic models."
Polyak, who was not an Arabist, was the first

to publish and realize the importance of the

Arabic diagrams of the eye by Ibn al-Haitam and
Kamaladdin al-Farisi which are preserved in librar-
ies in Istanbul. In the 1940s, following in the foot-
steps of the famous Eilhard Wiedemann, the Egyp-
tian scholar Mustafa Nazif'* presented—to use the
words of Matthias Schramm—«the optical achieve-
ments of Ibn al-Haitham in an exemplary fashion
and extensively.» Twenty years later one more
«exemplary» work on Ibn al-Haitam appeared. It is
entitled Ibn al-Haithams Weg zur Physik." The sci-
entist who enriched the scholarship on the history
of Arabic-Islamic sciences with this book was Mat-
thias Schramm himself. Here, I will not venture the
difficult task of evaluating it in an adequate man-
ner. However, it is not in this work, but in another,
likewise excellent study that supplements this work,
that Schramm pointed out a perspective which is
completely novel for our topic. In this article, enti-
tled Zur Entwicklung der physiologischen Optik in

2 ibid, p. 126.

" ibid, p. 128.

“ Al-Hasan b. al-Haitam, buhiituhii wa-kusifuhu l-basariya, 2
vols., Cairo 1942-1943.

' Published in Wiesbaden, 1963.

der arabischen Literatur,' he informs [19] us about
Ibn al-Haitam’s endeavors «to combine anatomical
and optical reflections with one another»."” From
the point of view of physiological optics, the spheri-
cal form of the cornea was «no more a mere fact no-
ticed by doctors of anatomy, but becomes a neces-
sity: it alone guarantees the unbroken penetration of
the rays which advance from all sides to the centre
of the eye and to the centre of vision.» Thus Ibn
al-Haitam gains «as a result of his physical contem-
plations ... the first hypothesis of the construction
of the eye, clearly defined by means of geometry».'
Of great significance is also the fact that Schramm,
by way of further developing physics and physi-
ological optics as presented by Ibn al-Haitam,

finds a work of high standard in the commentary

by Kamaladdin al-Farisi, who was active three
hundred years later. Of Schramm’s statements,

the one that refers to Kamaladdin’s theory on the
image of the pupil'” may be cited here because of
its connection to our particular topic. Kamaladdin
states that the idea of Galen and his followers is
untenable and that, through dissection of the eye of
a slaughtered wether, he comes to the conclusion
that during the formation of the image in the pupil
the reflection takes place on the upper surface of
the lens. Kamaladdin’s achievement is appreciated
by Schramm™ in the following words: «Through
his deliberations and experiments Kamal al-Din has
been led to a result which was achieved afresh only
in 1823 by Johannes Evangelista Purkynje. Kamal
al-Din was the first to detect definite proof for the
reflection on the upper surface of the lens and gave
reasons for it in the context of his theory in an
excellent manner.»

'% in: Sudhoffs Archiv fiir Geschichte der Medizin
43/1959/289-328.

" Zur Entwicklung der physiologischen Optik, op. cit., p. 295.
" ibid, p. 296.

' Kamaladdin explains Galen’s theory on the image of the
pupil as follows: «Galen and those who follow him maintained:
It is this (that is to say the layer which is like a spider’s web)

in which we see our image (siira) if we look into the eye of
somebody who is near us in the same way as we see in a mirror
(mir’at)» (Tangih al-Manazir, ed. Hyderabad 1347-48/1928-29,
vol. 1, p. 65, translated by Schramm, Zur Entwicklung der
physiologischen Optik, op. cit., p.308.)

* ibid, pp. 315-316.
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The oldest preserved anatomical illustration of the
eye is by Hunain b. Ishaq (d. 259/873)*

[20] On the importance of this diagram of the eye,
S. L. Polyak™ wrote the following in 1941: «In his
Book of the Ten Treatises on the Eye (Kitab al-‘ashr
makalat fi al-‘ain) he gives a good description of
the parts composing the eye, of the optic nerve

and its connection with the brain, and also of the
physiology of the visual system, besides the pathol-
ogy and the treatment of eye diseases. In an Arabic
manuscript of this book discovered by Meyerhof
(1911), especially noteworthy are the diagrams of
the eye. The best of these [v. ci-dessus, fig. 3] shows
the inner structures of the eyeball in an imaginary
horizontal cross-section inclosed in a frame rep-
resenting the two lids as seen in a living person.

Of the several circular layers, or coats, the most
outward is the conjunctiva, to which the oculomotor
nerve is attached on each side; the next is the sclera,
together with the cornea; then the chorioid mem-
brane, with the uvea (iris); and finally the retina,

the innermost. This latter membrane, according to
the text, is made up of two components—a hollow
nerve, which apparently is the retina proper, and the
blood vessels. The inner space of the eye is divided
by a cross-partition into an anterior compartment,
filled with the aqueous humor, and a posterior com-
partment, the vitreous. The crystalline lens is repre-
sented in the very center of the eyeball as a circular
sphere, whereas in the text it is correctly described
as flat. A thick semicircular line in front of the lens
and continuous with the cross-partition represents
the arachnoid membrane—in modern terminology
the <anterior capsule> of the lens—together with
the ciliary zonule and perhaps also the ciliary body.
The most anterior portion of the outward tunic, fac-
ing upward and correctly showing the cornea with a
smaller radius of curvature, is left unlabeled in the
figure. The pupillary opening is represented by a
small circle behind the cornea, inclosed in a cres-

' Tarkib al-‘ain wa-‘ilaluha wa-‘ilaguha ‘ala ra’y Ibugrat
wa-Galins wa-hiya ‘asr magalat, MS Cairo, Dar al-Kutub
al-Qaumiya, collection Taimar 100, pp. 314-318. Max Meyer-
hof (ed), The Book of the Ten Treatises on the Eye Ascribed to
Hunain ibn Ishdq (809-877 A. D.), Cairo 1928 (repr. Frankfurt
1996, Islamic Medicine vol. 22); M. Meyerhof and C. Priifer,
Die Augenanatomie des Hunain b. Ishdq. Nach einem illustrier-
ten arabischen Manuskript herausgegeben, in: Archiv fiir Ge-
schichte der Medizin (Leipzig) 4/1910/163-191 (repr. Frankfurt
1996, Islamic Medicine vol. 23, pp. 45-73).

2 The Retina, op. cit., pp. 106-107.
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Fig. 7: The eye according to Hunain b. Ishaq, MS Cairo, Dar

o

al-Kutub, Taimur 100, p. 319.

Fig. 2: ibid., p. 346.

Fig. 3: ibid., p. 318.
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cent-shaped structure which represents the uvea, or
the iris. The optic nerve is hollow. The two sheats
enveloping the nerve, the dura and the pia, continue
directly into the scleral and the chorioid tunic,
respectively, while the optic nerve itself spreads out
into the retina.»

«The obvious mistakes in this Arab diagram,
which, like the text, is in all probability a copy or
an adaptation from the Greek original of Galen’s
On the Utility of the Parts of the Human Body or
from a similar treatise now lost, are at once appar-
ent. First, the eyeball is too small in comparison
with the palpebral fissure. Its walls are dispro-
portionately thick, the anterior chamber too spa-
cious, the posterior absent, and the vitreal cavity
far too small. The two chief errors of the Greek
anatomy —the location of the lens in the center of
the eyeball and the channeling in the center of the
optic nerve—have been faithfully copied by the

Arabs. Yet, in spite of this, the figure gives a fair
idea of the disposition of the minute structures of
the eye and is unquestionably more correct than the
confused geometrical diagrams which decorated
numerous Latin manuscripts in Europe from the
thirteenth to the fifteenth century and even later.
Thus, for instance, the arrangement or sequence

of the tunics of the eyeball and of the optic nerve

is correct. Even the positions of the lens, with its
suspension in the araneal tunic, and of the zonular
ligament are nearer actuality than those represented
in the above-mentioned geometrical schemes of the
early European writers. Altogether, this venerable
Arab diagram is more natural than the later, highly
schematized, artificial Western figures. In one
respect, viz., the curvature of the cornea, it is even
more correct than the diagram of Vesalius, whose
copy was published in Alhazen’s and Vitello’s joint
edition (a.D. 1572).»
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Some more, historically very important figurative
representations of the anatomy of the eye follow,
which are, moreover, suitable for depicting the
paths of reception:
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Fig. 4:

[lustration of the human organ of vision in the Kitab
al-Manazir by al-Hasan Ibn al-Haitam (ca. 432/1041),
MS Istanbul, Siileymaniye Kiitiiphanesi, collection Fatih
3212, fol. 81b.”

»v.S. L. Polyak, The Retina, op. cit., fig. 8; David C. Lind-
berg, Theories of Vision from al-Kindi to Kepler, Chicago and

London 1976, p. 68; A. 1. Sabra, The Optics of Ibn al-Haytham,

vol. 2, London 1989, p. 42, pl. 1.
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Fig. 5:

Longitudinal section of the human eye according to Ibn
al-Haitam in the Latin translation of his optics, MS Edin-
burgh, Crawford Library of the Royal Observatory.*

*v. S. L. Polyak, The Retina, op. cit., fig. 13; A. 1. Sabra, The

Optics of Ibn al-Haytham, op. cit., p. 42, pl. 3.
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Fig. 6:

Longitudinal section of the human eye according to
Kamaladdin al-Farisi (ca. 700/1300), Tangih al-Manazir,
MS Istanbul, Topkap1 Saray1, Ahmet 111, 3340, fol. 24b.”

»v. S. L. Polyak, The Retina, op. cit., fig. 9; D. C. Lindberg,
Theories of Vision, op. cit., p. 70; A. 1. Sabra, The Optics of Ibn
al-Haytham, op. cit., p. 42, pl. 2.
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Fig. 7:

One more sketch of the human organ of vision according
to Kamaladdin al-Farisi (ca. 700/ 1300), from his book
al-Basa’ir fi “ilm al-mandazir, MS Istanbul, Siileymaniye
Kiitiiphanesi, collection Ayasofya 2451, fol. 42b.*

* Cf. S. L. Polyak, The Retina, op. cit., fig. 12.
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Fig. 8:
Latin rendering of an Arabic diagram which shows a
longitudinal section through the eyeball.

The illustration became well known because it

was included in the edition of the Latin translation
of Ibn Sina’s Qaniin of 1479.” K. Sudhoff* pub-
lished the same diagram in 1907 after the Leipzig
Codex 118 (folio 217) to provide proof «that even
independently of the Arab tradition a longitudinal
section through the eye must have been part of

the inheritance throughout the Occidental Middle
Ages.»

To this J. Hirschberg replied in a letter to Sudhoff:
«lIt is true, the great textbooks of ophthalmology by
Halifa and Salah ad-Din from Syria, which were
provided with illustrations of the eye, were totally
ignored by the Latin world of the European Mid-
dle Ages; but the latter got to know, among others,
‘The Treatise on the Eye’ of the Christian from To-
ledo, ‘Salomo filius de Arit, Alcoati’, from 1159; I
was the first to show that it was written originally in
the Arabic language and that it was derived entirely

7 Robert Toply, Anatomia Ricardi Anglici (c.a. 1242-1252), Vi-
enna 1902, p. 39 (Additamenta), fig. 3.

* Augenanatomiebilder im 15. und 16. Jahrhundert, in: Studien
zur Geschichte der Medizin, Heft 1, Leipzig 1907, pp. 19-26,
esp. pp. 22-23.
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from Arabic sources. This work contained, in the
first book, a figure of the eye of which the author is
quite proud ... The illustration in your manuscript
is probably from this manuscript. Unfortunately,
the figure was omitted in the only complete manu-
script of Alcoati (No. 270 of the Amplon. Library
at Erfurt), which was first published by our friend
Pagel and which Pansier printed once again.»”
Sudhoff took note of this statement by Hirschberg,
at first, with some discomfiture® but, after another
eight years, dismissed it: «I do not quite believe
that this picture originated from Alcoati as Hirsch-
berg assumed at that time (Archiv fiir Geschichte
der Medizin, I, p. 316), particularly not after the
Occident taught us several other graphic repre-
sentations of the construction of the eye, and also
because Alcoati positively detests transferring the
cornea outside the conjunctiva. Alcoati had nothing
of his own in his ophthalmology, least of all [24]

¥ Zum Leipziger Augendurchschnittsbilde aus dem Ende des 15.
Jahrhunderts, in: Archiv fiir Geschichte der Medizin (Leipzig)
1/1907/316.

* in: Archiv fiir Geschichte der Medizin 1/1907/316.
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Fig. 9: Longitudinal section of the human eye after a Latin manuscript
(Leipzig 1183, fol. 217) from the first half of the 15th century.

in anatomy. This has its origins entirely among the
Greeks and came from them to the Arabs and into
the Occident and to Salerno and other schools of
physicians through all sorts of channels, and finally
once more on the path of the Latin translations from
the Arabic.»”

Then Sudhoff reproduces the illustration of the
longitudinal section of the eye from the Leipzig
manuscript 1183, fol. 217:

In 1941 S. L. Polyak® expressed his view on the
two diagrams of the Leipzig Codex (15th cent.)
and the incunabulum of the Liber Canonis by Ibn
Sina (1479) and stated that they were either rough
copies of the drawing by Kamaladdin al-Farisi or,
more likely, of that drawings’ common source in
the book of optics by Ibn al-Haitam. In my view,

3 Weitere Beitrdge zur Geschichte der Anatomie im Mittelalter,
in: Archiv fiir Geschichte der Medizin 8/1914-15/1-21, esp. pp.
9-10.

2 The Retina, op. cit., p. 128.

we should rather suppose that both the diagrams
(of Avicenna and of the Leipzig Codex) as well
as the illustrations by «Alcoati» are connected

to a stage of development that took place in the
Arabic-Islamic culture area after Ibn al-Haitam
but before 1159, a development which obviously
also influenced Kamaladdin al-Farisi. It may also
be pointed out that the 5th book of the Arabic
original of «Salomo filius de Arit Alcoati» (written
in 1159), has come to light,” the author of which
could perhaps have been called Sulaiman b. Harit
al-Quti.

 Escurial 894 (44a-76a), v. J. Hirschberg, Geschichte der
Augenheilkunde, Leipzig 1908, pp. 70-71. Editions, studies and
translations of the book were published in Islamic Medicine
vol. 56, Frankfurt 1996.
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C. CTunica oculif fclirhotica,orta e duramn
tre,defcendens ad oculum cum navo
optico.

D Tunicavuea.
E.E Tunfca oculi fecundina,orta 8 pia matre
defcendens 1d oculd cd neruo opuco.
F _Humor albugincus.
G.G Tunica retina.
H  Telaveltunicaaraaea,
I.4 Humor vitreus.
K Humorgladalis.

Fig. 10: Diagram of the membranes of the skull and the

brain and of the eyeball with its membranes from a print

of the Liber Canonis by Avicenna (Ibn Sina) from the

year 1544 (fol. 416).* It is still an open question as to

whether the diagram is really by Ibn Sina or not.

* K. Sudhoff, Weitere Beitrcige zur Geschichte der Anatomie
im Mittelalter, in: Archiv fiir Geschichte der Medizin (Leipzig)

8/1914-15/1-21, esp. pp. 19-20.

Fig. 11: Longitudinal section of the human eye after
Roger Bacon (ca. 1219-ca. 1292), from the Perspectiua
Rogerii Bacconis, Frankfurt 1614, p. 27.%

* v. Adam Bednarski, Die anatomischen Augenbilder in den
Handschriften des Roger Bacon, Johann Peckham and Witelo,
in: Sudhoffs Archiv fiir Geschichte der Medizin 24/1931/60-78,
esp. p. 62.
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Fig. 12: Longitudinal section of the human eye af- Fig. 13: Tllustration of the human organ of vision after
ter John Pecham (Peckham, or similar other forms), that in Witelo’s (ca. 1230-ca. 1279) Perspectiva, Oxford,
the archbishop of Canterbury (ca. 1235-1292), in the Bodleian Library, MS Ashmole 424."
manuscript F. IV. 30 (fol. 128b) of the Basel university
library.*

* v. A. Bednarski, op. cit., p. 65; cf. S. L. Polyak, The Retina,
op. cit., fig. 15. v. S. L. Polyak, The Retina, op. cit., fig. 16.
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Fig. 14: Illustration of human vision after Leonardo da
Vinci (1452 -1519), from Codice Atlantico, vol. 3, fol.
628.%*

*®v.S. L. Polyak, The Retina, op. cit., fig. 24; K. Sudhoff, Au-
genanatomiebilder im 15. und 16. Jahrhundert, op. cit., p. 26.
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Fig. 15: Crossing of the optic nerves from the book on
ophthalmology by Halifa.”

Julius Hirschberg, who copied and published this
illustration* (see above, p. 5), after pointing out its
deficiencies and merits,*' evaluates it in the follow-
ing manner: «In any case we see in this venerable
picture, which probably goes back to models at
least from the time around 1000 A.D., a cautious
attempt to represent what D. W. Soemmerring*
insightfully arranged in his classic illustration in
1827.»

* MS Istanbul, Siileymaniye Kiitiiphanesi, collection Yeni
Cami No. 924, fol. 12a.

Y Ammar b. ‘Ali ..., op. cit., p. 34.

*'ibid, p. 164.

* De oculorum hominis animaliumque sectione horizontali
commentatio, Gottingen 1818, table 1; on this, v. S. Ry An-
dersen, Ole Munk and H. D. Schepelern, An Extract of Detmar
Wilhelm Soemmerring’s thesis: A Comment on the horizontal
section of eyes in man and animals, Copenhagen 1971.
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4.

Portraits of Famous Physicians

1. Dioscorides (2nd half of the Ist cent. B.C.), in a 2. Dioscorides and a pupil, from the Arabic translation of
posture of teaching, from the Arabic translation of his his Materia Medica, MS Istanbul, Topkap1 Saray1, collec-
Materia Medica, MS Istanbul, Topkap1 Saray1, collection tion Ahmet I1I, 2127 of 626/1229 (fol. 2b).?

Ahmet 111, 2127 of 626/1229 (fol. 1b).!

' v. Richard Ettinghausen, Arabische Malerei, Geneva 1962, p.
69. ?v. Richard Ettinghausen, Arabische Malerei, op. cit., p. 71.
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3. Ishag b. ‘Imran, a physician from Baghdad, who 4. An occidental portrait of Abu Bakr ar-Razi, Latinized
died before 296/907 in Qairawan. In Schedel’s World Rhazes (physician, chemist and philosopher, d. 313/925),
Chronicle® of 1493 he is portrayed as «the very famous from the translation of his medical encyclopedia al-Hawi
physician Isaac benimiram» who, quite accurately, had (Liber Continens), printed frequently since 1486.*

«written of many things in medicine». His book on
melancholy was plagiarized by Constantinus Africanus
(see below).

* Hartmann Schedel, Buch der Cronicken, Nuremberg 1493

(repr. under the title Weltchronik, ed. Stephan Fiissel, Cologne,

London etc. n.d.), folio 192 b.

It is remarkable that, on the one hand, this physician who is not

well known in the West is at least mentioned by Schedel—who

is otherwise not exactly receptive towards Islamic culture—, on

the other hand, the same woodcut said to be his likeness, a few

pages later is supposed to represent «Avicenna, a physician,

the most famous of all doctors of medicine.» All the same,

a detailed passage with praise for the latter is included there *v. Daniel M. Albert and Diane D. Edwards (eds.), The History
(folio 202) . of Ophthalmology, Cambridge MA 1996, p. 30.
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5. Abu Bakr ar-Razi (Rhazes), after the portrayal in the 6. An occidental picture, dating probably from the

Latin translation of his Hawi in a manuscript of 1506. 15th century, of Abu 1-Qasim az-Zahrawi, Latinized
Albucasis (4th/10th cent.). The chapter on surgery,
which will be cited often below, of his Kitab at-Tasrif
had a deep influence on occidental medicine. The
original of the picture is in the Biblioteca Apostolica
Vaticana, MS Chigi F. VIL. 158 (fol. 49a).°

¢v. Sami Kh. Hamarneh and Glenn Sonnedecker, A Phar-

*v. Europa und der Orient 800-1900 (exhibition catalogue), maceutical View of Abulcasis al-Zahrawi in Moorish Spain,
ed. G. Sievernich and H. Budde, Berlin 1989, p. 128. Leiden 1963, illustration after p. 22.
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7. One more occidental picture of Abu 1-Qasim 8. An occidental portrait of Aba ‘Ali Ibn Sina

az-Zahrawi (on the left in the picture). It is on the title (d. 428/1037), known in the Latin West as

page of Liber Theoricae nec non Practicae, the Latin Avicenna. The portrait adorns the initial letter

translation of the first and second chapter of his at-Tasrif, of the introduction to the Latin translation of his

in the edition by Sigismund Grimm, Augsburg 1519.’ al-Qanin fi t-tibb (Canon Medicinae), Venice
1483.°

9. Ibn Sina (Avicenna), together with Hippocrates (d. 377 B.C.), Galen (2nd cent. A.D.) and Aetius (6th cent. A.D.),
on the title page of the Latin translation of his Qaniin in the edition Venice 1608.°

7v. S. Hamarneh, G. Sonnedecker, op. cit., ill. after p. 28. ’v. H. Schipperges, Arabische Medizin im lateinischen Mittel-
¥ v. Europa und der Orient 800-1900, op. cit., p. 131. alter, op. cit., p. 35.
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10. Ibn Sina at the bed of a lovesick nephew of Qabus
b. Wusmgir, a ruler from the Ziyaride dynasty in
northern Persia, at whose court Ibn Sina spent some
time. The illustration is to be found in the Cahar
magqgala by Nizami-i ‘Arudi, in a manuscript dating from
835/1431 of the Museum for Turkish and Islamic Art in
Istanbul .

"v. Arslan Terzioglu, Yeni aragtirmalar isiginda biiyiik tiirk—
islam bilim adami Ibn Sina (Avicenna) ve tababet, Istanbul
1998, p. 97; A l'ombre d’Avicenne. La médecine au temps des
califes (exhibition catalogue), Paris: IMA, 1996, p. 114.



INTRODUCTION 33

SN : i
RN R P R
as) NN A ey N
B NN 3

NN

g

0 SN N SIS
NN g NN

R e e S

Y[ £

[GALENVS . AVICENA : VPOCRAIES

11. Galen, Ibn Sina and Hippocrates as colleagues on
the title page of the Latin translation of the Qaniin in the
edition Pavia 1515.".

12. Reading the Latin translation of Ibn Sina’s Qaniin,

from an illuminated parchment manuscript of the Canon
Medicinae from the 15th century'

"'v. A. Terzioglu, Yeni arastirmalar isiginda. .., p. 84.
2v. Europa und der Orient 800-1900, p. 103.

13. A scholar in Muslim dress, probably representing
Ibn Sina (Avicenna), shown in the middle, standing out,
quite literally, among the «three philosophers» in the
thus entitled painting by the Italian painter Giorgione
(d. 1510). The original of the picture hangs in the
Kunsthistorisches Museum Vienna,
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14. Haly Abbas (‘Ali b. al-‘Abbas al-Magusi, d. ca.
400/1000) and Constantinus Africanus (d. 1087),
together with Ysaac (Ishaq b. Sulaiman al-Isra’ili, d.
320/932), the author of Kitab al-Agdiya. The illustration
is taken from the title page of the Latin translation of his
book, published in Omnia opera ysaac, Lyon 1515".

Bv. A.Terzioglu, Yeni arastirmalar isiginda. .., p. 85.
"“v. H. Schipperges, Arabische Medizin im lateinischen
Mittelalter, p. 170.
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15. «Auenzoar a physiciany, illustration and reference
in Schedel’s World Chronicle (1493). The reference is
to ‘Abdalmalik Ibn Zuhr (d. 557/1162), who came to be
known in the Occident as Avenzoar. Schedel also men-

tions his «Book of Medicine Theysir» that is at-Taisir fi
15

l-mudawat wa-t-tadbir, which was translated into Latin .

'S Hartmann Schedel, Buch der Cronicken, fol. 202 a.
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16. «Auerrois a physician and lover of wisdom»,
illustration and reference from Schedel’s World
Chronicle (1493). It is the versatile philosopher
Muhammad b. Ahmad b. Muhammad Ibn Rusd (d.
595/1198), Averroes of the Latins. Schedel has some
historical and geographical knowledge about his life and
achievements'’.

' Ibid., fol. 202a.



BLOODLETTING

Two Instruments
for Measuring the Quantity

of Blood after Bloodletting

In the third «category» of his Kitab al-Gami‘, Ibn 1. Our Model (on the left):
ar-Razzaz al-Gazari describes various instruments Figure: Pear tree wood, lacquered.
which function according to the principle that float- Column and measuring vessel of perspex,
. . . . . . partly lacquered.
ing bodies transmit motion by rising up when a lig- .

. . . Base plate of brass, gilded.
uid enters a vessel and by causing a counterweight

) ) ) Round plate with engraving (a scale of 120 units)
to sink down at the same time. The instrument and brass bowl, gilded.

described and illustrated here serves to measure the Float and counterweight, inside brass.
quantity of blood during bloodletting.' Al-Gazari’s Wooden table mahogany veneer (35 x 49 cm).
detailed description was already made accessible Aluminium feet and perspex cover.

by Eilhard Wiedemann? through a German transla-
tion in 1918. An English translation was provided

. 2. Our Model (on the right):
by Donald Hill® when he translated the whole book

Figures: Pear tree wood, lacquered.

(1974). Column and measuring vessel of perspex,

partly lacquered.
" Facs. editions, Ankara 1990, pp. 244-248; Frankfurt 2002, Float and counterweight, inside brass.
pp. 384-390. ) Total height: 53 cm.
*E. Wiedemann and Fritz Hauser: Uber Schalen, die beim (Inventory No. H 3.02)

Aderlaf3 verwendet werden, und Waschgefdifie nach Gazarf,

in: Archiv fiir Geschichte der Medizin (Leipzig) 11/1918/22—

43, esp. pp. 32-35 (reprint in: E. Wiedemann, Gesammelte * The Book of Knowledge of Ingenious Mechanical Devices,
Schriften, vol. 3, pp. 1607-1628, esp. pp. 1617-1620). pp- 137-139.
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CAUTERISATION

Cauter
in the form of a fingernail

(mikwat mismariya)

From the Kitab at-Tasrif of az-Zahrawi'
(4th/10th cent.).

Our model:

Brass and stainless steel.
Length: 118 mm.

(Inventory No. H 1.01)

Another

Cauter
in the form of a fingernail

(mikwat mismariya)

From the Kitab at-Tasrif of az-Zahrawi’
(4th/10th cent.).

Our model:

Brass and stainless steel.
Length: 129 mm.
(Inventory No. H 1.02).

' Abu 1-Qasim az-Zahrawi, Halaf b. ‘Abbas, at-Tasrif li-man
‘agiza ‘an at-ta’lif, facs. ed., Frankfurt 1986, vol. 2, p. 464;
La chirurgie d’Abulcasis... traduite par Lucien Leclerc, Paris
1861 (reprint Frankfurt 1996, Islamic Medicine, vol. 36),

p. 15, fig. no. 3; Albucasis. On Surgery and Instruments. A
Definitive Edition of the Arabic Text with English Translation
and Commentary by M.S. Spink and G.L. Lewis, London
1973, p. 25.

Kitab at-
Tasrif, facs.
ed., vol. 2,
p. 464.

From: Leclerc,
La Chirurgie
d’Abulcasis,

fig. 4, after Gurlt,
Geschichte der

@ Chirurgie.

> Az-Zahrawi, op. cit., vol. 2, p. 470; La chirurgie d’Abulca-
sis, p. 15, fig. no. 4; Albucasis. On Surgery and Instruments,
p. 97.
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Instrument for cauterisation
in the case of «cold liver

(mikwat fi kaiy al-kabid al-barida)

from the Kitab at-Tasrif by az-Zahrawi.

Our model is based on the text and on the illustra-
tions in one of the Paris manuscripts’ (v. fig. below)
and in the manuscript Oxford, Bodleiana, Marsh®.
The manuscripts also show the form of the track of
the burn, from which it is apparent that the instru-
ment ended in a flat tip, shaped like a lancet.

Fig from MS Marsh
after: Albucasis.
On Surgery and
Instruments, p. 87.

Our model:

Brass and stainless steel.
Length: 113 mm.
(Inventory No. H 1.04)

La chirurgie
d’Abulcasis,
fig. no. 19.

From: az-Zahrawi, Tasrif,

MS Paris Bibl. nat., ar. 2953,
fol. 13.

Lestotel a’ﬁ’ “m""“‘ﬁw

* La chirurgie d’Abulcasis, op. cit., pp. 32-33, fig. no. 19.
* Albucasis. On Surgery and Instruments, op. cit., p. 87.

,é?j.hﬁr-
qu.q..: .-&LaJL-a
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Cauter
for the treatment of the feet
and the thighs

(mikwat fi kaiy al-qadamain
wa-s-saqain)

Our two models (a, b) reproduce the illustrations in
the manuscripts from Paris’ Istanbul® and Oxford’
of the Tasrif by az-Zahrawi (4th/10th cent.).

Our models:
a) Brass and stainless steel.
Length: 121 mm.

(Inventory No. H 1.06-1)

From: L. Leclerc,
La chirurgie
d’Abulcasis,
fig. 21; after

F. Gurlt, Geschichte
a5 der Chirurgie.

’ L. Leclerc, La chirurgie d’Abulcasis, pp. 36-37, fig. no. 21;
E. Gurlt, Geschichte der Chirurgie, pl. IV, no. 21.

® At-Tasrif, facsimile ed., vol. 2, p. 470.

7 Albucasis. On Surgery and Instruments, p. 97.

b) Brass and stainless steel.
Length: 103 mm.
- (Inventory No. H 1.06-2)

At-Tasrif,
facsimile ed.,
vol. 2, p. 470.

MS Marsh,
from: Albucasis.
On Surgery and
Instruments,

p- 97.



39

TREATMENTS OF THE HEAD AND THE FACE

\J

«olive> Cauter Our model:
Brass and stainless steel.
(mikwat zaitiniya) Length: 127 mm.
for a single cauterisation of the head (Inventory No. H 1.03)

(fi kaiy ar-ra’s kaiyan wahidan)
Kitab at-Tasrif,
facsimile ed., vol. 2,

. from the Kitab at-Tasrif by az-Zahrawi'

]

(4th/10th cent.). Probably Leclerc (v. fig.
o below) allowed himself to be misled by
+  the name of this important instrument
and regarded the handle in the manu-
scripts available to him as the tip of the
cauter. At the time of az-Zahrawi, the
real cauter (v. fig. on the right) prob- .
ably had no likeness (any more) with From: Kitab at-Tasrif, MS Istanbul,
an olive seed, which might have been Ahmet IIT 1990 (8th/14th cent.), fol. 7b.
decisive for the naming of the instru-

ment that is known from Antiquity.

N

=

Leclerc, La Chirurgie Our model: Q—T

d’Abulcasis, fig. 1 & 2; Brass and stainless steel.
after Gurlt, Geschichte der Length: 120 mm.

Chirurgie. (Inventory No. H 1.07 |

Another

Instrument for cauterisation
on the head, at the temples
and on the back of the skull

Constructed after an illustration from the Kitab Albucasis.
at-Tasrif by az-Zahrawi as copied by L. Leclerc’. On Surgery and
Instruments,

p. 17 (MS Oxford,
Huntington 156).

' Az-Zahrawi, op. cit., vol. 2, p. 463; La chirurgie d’Abulcasis,
p. 12, fig. no. 1; cf. Albucasis. On Surgery and Instruments, p. ZS

17.
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Cauter
to be used in the case of

paralysis of the face

(mikwat al-lagwa)

Our model is based on a sketch drawn by L.
Leclerc after an illustration in one of the Paris

manuscripts of the Kitab at-Tasrif by az-Zahrawi
(4th/10th cent.).?

Our model:

Brass and stainless steel.
Length: 120 mm.

(Inventory No. H 1.08)

Another

Cauter
to be used in the case of
paralysis of the face

(mikwat al-lagwa)
Our model reproduces an alternative sketch drawn by L.
Leclerc after an illustration from one of the Paris manu-

scripts of the Kitab at-Tasrif by az-Zahrawi (4th/10th
cent.)".

Our model:

Brass and stainless steel.
Length: 120 mm.

(Inventory No. H 1.09)

* La chirurgie d’Abulcasis, op. cit., pp. 17-18, fig. 6 bis;
cf. MS Istanbul, Veliyeddin 2491, fol. 109a-b.
* La chirurgie d’Abulcasis, op. cit., p. 17-18, fig. 6.

!

L. Leclerc,
La chirurgie
d’Abulcasis,

fig. 6.

L. Leclerc,
La chirurgie

é gzlg;l'casis,

é\
-—




CAUTERS

1]
S

az-Zahrawi, Tasrif,
MS Paris Bibl. nat.,
ar. 2953, fol. 10b.

Small
Cauter in the shape

of a scalpel
for the treatment of fissures -

on the lips
(mikwat sagira sikkiniya
li-kaiy Sigaq as-safa)

Our model was made after the illustration in a Paris
manuscript of the Tasrif by az-Zahrawi (4th/10th
cent.) and its copy drawn by L. Leclerc’.

L. Leclerc,
La chirurgie
Our model: d’Abulcasis,
Brass and stainless steel. ! fig. 13.
Length: 120 mm. ‘ "
(Inventory No. H 1.10) ! U

3 La chirurgie d’Abulcasis, p. 27, fig. 13; E. Gurlt, Geschichte -
der Chirurgie, pl. IV, no. 13; cf. Albucasis. On Surgery and
Instruments, p. 61.
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TREATMENT OF THE EYES

Cauter
for the treatment of fistulas
in the tear gland

(fi kaiy an-nasur alladi
fi ma’aq al-‘ain)

Our model was prepared according to the sketch
drawn by L. Leclerc' after the illustrations in the
Paris manuscripts of the Tasrif by az-Zahrawi
(4th/10th cent.).

Our model:
Brass and stainless steel.
Length: 135 mm.

(Inventory No. H 2.01

A second version of the same instrument was
prepared after the illustration in manuscript
Veliyeddin' (Istanbul).

Our model:

Brass and stainless steel.
Length: 132 mm.
(Inventory No. H 2.02)

' La chirurgie d’Abulcasis, op. cit., pp. 25-26, fig. no. 11.
* At-Tasrif, MS Veliyeddin no. 2491, fol. 112a, cf. Albucasis.
On Surgery and Instruments, p. 57.

La chirurgie
d’Abulcasis,
fig 11.

az-Zahrawi, Tasrif,  az-Zahrawi, Tasrif,
MS Veliyeddin MS Paris Bibl. nat.,
no. 2491, fol. 112a. ar. 2953, fol. 10b. A’!;




OPHTHALMOLOGICALINSTRUMENTS 43

Cauter for the tear gland fistula

(mikwat al-garab)

»This is used to cauterise the tear gland fistula after
its rupture» (Halifa al-Halabi).

Our model was made after the illustration in

the al-Kafi fi [-kuhl’ by Halifa b. Abi 1-Mahasin
al-Halabi* (written before 674/1275) and after the
sketch by J. Hirschberg.’

—

Our model:

Brass and stainless steel.
Length: 113 mm.
(Inventory No. H 2.04)

Drawing by
Hirschberg, p. 167,
w No.2l.

Cleaner
for the tear gland fistula

(mihsaf al-garab)

«This is used to clean the entire corner of the eye
— for those who do not like cauterisation near the
fistula» (Halifa). (Halifa).

Our model was made after the illustration in the
Paris® manuscript of the Kitab al-Kafi fi I-kuhl by

Halifa al-Halabi’.

Our model:

Stainless steel and wood.
Length: 122 mm.
(Inventory No. H 2.05)

3 MS Siileymaniye Kiitiiphanesi (Istanbul), collection Yeni
Cami no. 924, fol. 95b.

*v. C. Brockelmann, Geschichte der arabischen Litteratur,
suppl. vol. 1, p. 899.

> Ammar b. ‘Ali al-Mausili: Das Buch der Auswahl von den
Augenkrankheiten. Halifa al-Halabi: Das Buch vom Geniigen-
den in der Augenheilkunde. Salah ad-Din: Licht der Augen.
Aus arabischen Handschriften tibersetzt und erldutert von J.
Hirschberg, J. Lippert and E. Mittwoch, Leipzig 1905 (repr. in:
Islamic Medicine, vol. 45), p. 167, fig. no. 21, v. also p. 169.

Halifa, al-Kafi, MS Yeni Cami
no. 924, fol. 95b.

MS Halifa, Paris Bibliotheque
nationale, ar. 2999, fol. 43a.

¢ Bibliotheque nationale, ar. 2999, fol. 43 a.
"v. Ammar b. ‘Ali..., p. 167, fig. no. 23, v. also p. 169.
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Cataract needle
(migdah)

Constructed after the illustration in the Tasrif by
az-Zahrawi (4th/10th cent.)®.

Our model:

Brass and stainless steel.
Length: 122 mm.

(Inventory No. H 2.13)

Cataract needle
(barid)

Our model reproduces the sketch drawn by L.
Leclerc’ after an illustration in the Paris manu-
scripts of az-Zahrawi’s book (4th/10th cent.).

Our model:

Brass and stainless steel.
Length: 130 mm.

(Inventory No. H 2.12)

¥ At-Tasrif, facsimile ed., vol. 2, p. 488; Leclerc, La chirurgie
d’Abulcasis, p. 92-93, fig. no. 51 et 52.

° La chirurgie d’Abulcasis, p. 92, fig. no. 50; cf. ‘Ammar b.
Ali..., p. 173.

Leclerc, La
chirurgie
d’Abulcasis,
fig. no. 50.

az-Zahrawi,
at-Tasrif,
facsimile ed.,
vol. 2, p. 488.
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Spear
(harba)

«This one cleaves the sebaceous cyst and reaches
under it and cuts it off. It is made dispensable by
the myrtle leaf (@sa, see below),» says Halifa in his
al-Kafi"® (written before 674/1275). Our model was
made after the illustration in Halifa’s a/-Kafi.

Our model:
Brass and stainless steel.
Length: 121 mm.

(Inventory No. H 2.17)

Rose leaf

(warda)

«For cutting off the mulberry (tumour) of the lid,
also used for cutting off the sebaceous cyst and for
some other operations» (Halifa).

Our model was prepared after the illustrations in
the two manuscripts of the Kitab al-Kafi by Halifa
(written before 674/1275) and the sketch by J.
Hirschberg."

Our model:

Brass and stainless steel.
Length: 111 mm.
(Inventory No. H 2.18)

)

'"MS Paris Bibliotheque nationale, ar. 2999, fol. 42b;
istanbul, Siileymaniye, collection Yeni Cami 924, fol. 95b;
‘Ammar b. ‘Ali, op. cit., p. 166, fig. no. 9, la-dessus p. 166.

"' MS Paris Bibliotheque nationale, ar. 2999, fol. 42b; MS
Istanbul, Siileymaniye, collection Yeni Cami 924, fol. 95b;
‘Ammar b. ‘Ali, op. cit., pp. 165-168 passim, fig. no. 7.

INSTRUMENTS

Halifa, al-Kafi, MS
Yeni Cami no. 924,
fol. 95b.

BS))

Halifa, al-Kafi, MS
Yeni Cami no. 924,
fol. 95b.
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\ : Our model:
—_— — : - — e \9, Brass and stainless steel.
Length: 126 mm.
(Inventory No. H 2.07)

Crescent-shaped
Cauter

(mldef hlldll_yd) az-Zahrawi, Kitab at-Tasrlif,
facsimile ed., vol. 2, p. 466.

It is used when the eyelids become limp. Our model
reproduces the illustration in the Istanbul manu-
script (Besiraga) of az-Zahrawi’s book'” (4th/10th
cent.), chapter 15.

Scissors (migass)

for the eyelids ‘\
\ \
A pair of scissors «with broad blades. Their length Our model:
is set according to how much is cut off from the Stainless steel,
eyelid» (Halifa). : polished.
Our model is based on the illustration in the Ifength: llimﬁ'
Kitab al-Kafi by Halifa al-Halabi (written before , ( _ ) flaventory 20(') $)
674/1275) in the manuscript Yeni Cami'’ and the i
sketch by J. Hirschberg'. -
Notre modele:
| o T | f
i |
f
@ o 9% _
V" ‘ AN
/. < W \\
_)“ - - .. . = ‘ !
e o

Halifa, al-Kafi, MS Yeni Cami Halifa, al-Kafi, MS
no. 924, fol. 95a. Bibliotheque nationale, \

ar. 2999, fol. 42b.
" at-Tasrif, facsimile ed., vol. 2, p. 466; Leclerc, La chirurgie 3 [stanbul, Siileymaniye, collection Yeni Cami 924, fol. 95a.

d’Abulcasis, op. cit., p. 23, fig. no. 9. ““Ammar b. ‘Ali, op. cit., p. 165, 166, fig. no. 1.
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Myrtle leaf

(asa)

«This is used to lift and skin the pterygium, while scis-
sors are used for cutting it off. Adhesions of the eyelids
can also be cleaved with it.» (Halifa).

Our model was constructed after the illustrations in the
manuscripts of the Kitab al-Kafi by Halifa al-Halabi
(written before 674/1275) and the sketch by J. Hirsch-
berg".

Our model:
Brass and stainless steel.
Length: 110 mm.

(Inventory No. H 2.10))

Scalpel

for cutting off the pterygium

and for removing adhesions in the
inner corner of the eye
(mibda‘li-qat‘ az-zafra

wa-nutuw lahm al-amaq)

Our model reproduces the sketch drawn by L. Leclerc'®
after the Paris manuscripts of az-Zahrawi’s (4th/10th
cent.) book. The three additional illustrations shown
here are from manuscripts Besiraga'” in Istanbul, besides
Marsh and Huntington in Oxford",

Our model:

Brass and stainless steel.
Length: 141 mm.

(Inventory No. H 2.06)

" MS Paris Bibliothéque nationale, ar. 2999, fol. 42b; MS
Istanbul, Siileymaniye, collection Yeni Cami 924, fol. 95b;
‘Ammar b. ‘Ali, op. cit., p. 166, fig. no. 10, v. also p. 168.

' La chirurgie d’Abulcasis, op. cit., pp. 82-83, fig. no. 43.

" No. 502, v. facsimile ed., vol. 2, p. 485.

¥ Bodleian Library, Huntington 156 and Marsh 55; cf.
Albucasis. On Surgery and Instruments, op. cit., p. 231.

4

Kitab at-
Tasrif, fac-
simile ed.,

vol. 2, p. 485.

Halifa, al-Kafi, MS
Yeni Cami no. 924,
fol. 95b.

VAl

L

[{

Albucasis. On Surgery and
Instruments, p. 231,
MS Hunt. (on the left),
MS Marsh (on the right).
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Scissors (kaz)

One of the scissors used in ophthalmology; «for gathe-
ring (cutting off) the pterygium of the cornea circum-
ference,» according to Halifa (before 674/1275). It is
said to be thinner than the miqgass and thicker than the
scissors called miqrad (see below).

Our model was made after the illustration in the
manuscripts of the Kitab al-Kafi and the sketch by
Hirschberg".

oy S Halifa, al-Kafi,
MS Yeni Cami

no. 924, fol. 95a

1

—— - Our model:
el Bls buofsil" 35>) Stainless steel, riveted.
W HesX - g Length: 110 mm.
A =z 4 (Inventory No. H 2.14)

Scissors (migrad)

Another pair of scissors used in ophthalmology. It is
«thinner than the miqass» and «is used for cutting off the
membrane (sabal) of the conjunctiva.»

Our model was prepared after the illustration in the ma-
nuscripts of the Kitab al-Kafi by Halifa al-Halabi (before
674/1275) and the sketch by J. Hirschberg.*

MS Yeni Cami 924,
fol. 95a.

Our model:

Stainless steel, riveted.
Length: 132 mm.
(Inventory No. H 2.15)

'Y MS Paris Bibliothéque nationale, ar. 2999, fol. 42b; MS
istanbul, Siileymaniye, collection Yeni Cami 924, fol. 95a;
‘Ammar b. ‘Ali ..., p. 165, 166, fig. no. 3.

0 MS Paris Bibliotheque nationale, ar. 2999, fol. 42b; MS Yeni
Cami 924, fol. 95a; ‘Ammar b. ‘Ali, op. cit., p. 165, 166, fig. no.
2.
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Lancet
(mibda")

The lancet «with a round top» (mudauwar ar-ra‘s)
is used, according to Halifa, «for eradication of a
blister (sirnaq). The chalazion and the like are also
cleaved with it.»

Our model was prepared after the illustration in
the manuscripts of the Kitab al-Kafi by Halifa
al-Halabi (before 674/1275) and the sketch by J.
Hirschberg®'.

.'-( N T e = ]

MS Halifa,

1 30 |
),’/.,,\/nw ! Bibliothéque nationale,

emssssESs - % ar. 2999, fol. 42b.

I '
|

| Our model:
| Brass and stainless steel.
Length: 128 mm.
Reafes e ey (Inventory No. H 2.19)

Scraper
(migrad)

«For scratching scabies and for removing conjunc-
tival concretions. For that the ‘half rose’ can be
used,» which is an instrument with a tip resembling
half a «rose leaf» (above).

Our model was prepared after the illustrations in
the two manuscripts™ of the Kitab al-Kafi by Halifa
al-Halabi (before 674/1275) and the sketch by J.
Hirschberg®.

Our model:

Brass and stainless steel.
Length: 119 mm.

(Inventory No. H 2.21)

' MS Paris Bibl. nationale, ar. 2999, fol. 42b; MS Istanbul,
Siileymaniye, collection Yeni Cami 924, fol. 95b; ‘Ammar b.
‘Ali, op. cit., p. 166, fig. no. 15, v. also p. 168.

22 MS Paris Bibl. nationale, ar. 2999, fol. 42b; MS Istanbul,
Siileymaniye, collection Yeni Cami 924, fol. 95b.

= Ammar b. ‘Ali, op. cit., p. 166, fig. no. 14, v. also p. 168.

R S —
.4

Halifa, al-Kafi,
MS Yeni Cami no.
924, fol. 95b.

Halifa, al-Kafi,
MS Yeni Cami no.
924, fol. 95b.
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Axe (tabar)

A knife for bloodletting in the case of eye diseases,
in particular «for opening the vein in the forehead
(li-fasd al-gabha): it is placed lengthwise on the
vein (yuda‘u ‘ala I-irq tilan) and the severing

is done with the middle finger of the right hand
(wa-yutgabu bi-l1-wusta min al-yad al-yumna).»**
Our model was prepared according to the sketch
by J. Hirschberg, which he drew after the Paris
manuscript® of the Kitab al-Kafi by Halifa (before
674/1275).

Hirschberg, : Y
‘Ammar b. Ali..., ' ;&%t{”d"l}
p. 166, fig. no. 11. 5
. I - '1?
Our model: "v
Brass and stainless steel. .
Length: 119 mm. etz 2l
(Inventory No. H 2.22) - "

L Halifa, al-Kafi, MS

Paris Bibl. nat., ar.
2999, fol. 42b.

-

Cauter
for the vertex of the head

(mikwat al-yafiih)

A branding iron used for the treatment of eye
diseases. According to Halifa «the head seam and
the two veins on the two sides of the head are caute-
rised with this.»

Our model is based on the illustration in the

two manuscripts®® of the Kitab al-Kafi by Halifa
al-Halabi (before 674/1275) and the sketch by J.
Hirschberg?’.

Our model:

Brass and stainless steel.
Length: 120 mm.
(Inventory No. H 2.23)

5
e — s — — v @ i

2% Ammar b. ‘Ali, op. cit., p. 166, fig. no. 11, v. la-dessus 168;
MS Istanbul, Siileymaniye, Yeni Cami 924, fol. 95b.

25 MS Paris Bibliotheque nationale, ar. 2999, fol. 42b.

26 MS Paris Bibl. nationale, ar. 2999, fol. 42b; MS istanbul,
Siileymaniye, collection Yeni Cami 924, fol. 95b.

27 ‘Ammar b. ‘Ali, op. cit., p. 167, fig. no. 19, v. also p. 169.

e e e S )

Halifa, al-Kafi, MS Halifa, al-Kafi,
Yeni Cami no. 924, MS Paris Bibl. nat.,
fol. 95b. ar. 2999, fol. 43.
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Cauter

(mikwat)

for cauterising the roots of the hair on the eyelid,
when eyelashes grow into the eye (fi kaiy gafn al-
‘ain ida nqgalabat as‘aruha ila dahil al-‘ain).

Our model was constructed according to the sketch
by L. Leclerc™, which he drew after the illustra-
tions in the Paris manuscripts of the Kitab at-Tasrif
by az-Zahrawi (4th/10th cent.). It differs slightly
from the illustration in the facsimile of the Istanbul
manuscript (Besiraga)”.

For an instrument with the same function, see the
following.

Our model:

Brass and stainless steel.
Length: 113 mm.
(Inventory No. H 2.03)

Cauter \

(mikwat)

«For cauterising the locations of superfiuous eye-
lashes after the same have been pulled out (/i-kaiy
mawadi‘ as-Sa‘r az-za@’id ba‘d natfihi).»

Our model was developed from the illustrations
of the manuscripts in Paris® and Istanbul®' of

the Kitab al-Kafi by Halifa al-Halabi (before
674/1275) and the sketch by J. Hirschberg™.

Our model:
Brass and stainless steel.
Length: 119 mm.

(Inventory No. H 2.24)

® La chirurgie d’Abulcasis, p. 23%24 and fig. no. 10.

» At-Tasrif, facsimile ed. vol. 2, p. 467.

* Bibliothéque nationale, ar. 2999, fol. 43a.

*! Siileymaniye-Bibl., collection Yeni Cami 924, fol. 95b.
2 Ammar b.“Ali, op. cit., p. 167, fig. no. 22, v. la-dessus p.
169.

az-Zahrawi,
at-Tasrif,
facsimile ed.,
vol. 2, p. 467.

Halifa, al-Kafi, MS Yeni
Cami no. 924, fol. 95b.
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Sickle (mingal)

«For separating adhesions between the two lids.
It is also used in the case of hare-eye (Sitra)»
(Halifa).

Our model was developed from the illustration in
the * by Halifa al-Halabi (before 674/1275) and
the sketch by J. Hirschberg™.

Halifa,
al-Kafi,

MS Paris
Bibl. nat.,
ar. 2999, fol.
42b.

Our model:

Stainless steel.

Length: 113 mm.
(Inventory No. H 2.09)

Raven’s Beak

(Arabic Saft, Persian gaft, <courbé>)

«For removing whatever sticks to the eye or the
inner side of the lid» (Halifa).

Our model was developed from the illustration
in the Kitab al-Kafi” by Halifa al-Halabi (before
674/1275) and the sketch by J. Hirschberg™.

Halifa,
al-Kafi,
MS Paris
Bibl. nat.,
ar. 2999,

fol. 43.
Our model:

Stainless steel.
Length: 120 mm.

(Inventory No. H 2.11)

* MS Paris Bibliothéque nationale, ar. 2999, fol. 42b; MS
Istanbul, Siileymaniye, collection Yeni Cami 924, fol. 95b.

* Ammar b. ‘Ali, op. cit.,p. 167, fig. no. 16, v. also p. 168.

% MS Bibl. nat., ar. 2999, fol. 43a; MS Yeni Cami 924, fol. 96a.

Halifa, al-Kafi, MS
Yeni Cami no. 924,
fol. 95b.

Halifa, al-Kafi, MS
Yeni Cami no. 924,
fol. 96.

% Ammar b. ‘Ali, op. cit.,p. 167, fig. no. 24, v. also p. 169.
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Awn-tongs

(kalbatan nusiiliya)

«It is used when an awn or a similar object falls into
the eye» (Halifa).

Our model was developed from the illustration

in the two manuscripts of the Kitab al-Kafi’' by
Halifa al-Halabi (before 674/1275) and the sketch
by J. Hirschberg™.

Pt Our model:

N e N
i wwe -

| (Inventory No. H 2.20)

Halifa, al-Kafi, MS
L Paris Bibl. nat., ar.
g wendmansis e 2999, fol. 43a.

t)
Gatherer (milgat)

«This is used to gather (pluck) superfiuous hair. It also
pulls out any ‘foreign body’ that

i — "1 has fallen into the eye» (Halifa).
: —_ 2l Our model was developed from
b e - _"":"JI the illustration in the Paris ma-
{ ! | nuscript” of the Kitab al-Kafi
1 | by Halifa al-Halabi (before
¥ 674/1275), which deviates in
( i the depiction of the handle me-
tf) | chanism from that in the Istan-
f bul manuscript.” J. Hirschberg*
' ' follows the Paris manuscript in
o his sketch.

Halifa, al-Kafi, MS
Paris Bibl. nat., ar.
2999, fol. 42b. Our model:
Stainless steel, polished.
Length: 121 mm.
(Inventory No. H 2.16)

7 MS Paris Bibliothéque nationale, ar. 2999, fol. 43a; MS
Istanbul, Siileymaniye, collection Yeni Cami 924, fol. 96a.
¥ Ammar b. ‘Ali, op. cit.,p. 167, fig. no. 35, v. also p. 170.

¥ Bibliotheque nationale, ar. 2999, fol. 42b.

* Siileymaniye Kiitiiphanesi, coll. Yeni Cami 924, fol. 95b.
" Ammar b. ‘Ali, op. cit.,p. 166, fig. no. 18, v. also p. 168 .

d_n) e’ FUAY Stainless steel, riveted.
Length: 122 mm.

Halifa, al-Kafi, MS Yeni
Cami no. 924, fol. 96a.

Halifa, al-Kdafi, MS Yeni
Cami no. 924, fol. 95b.
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TREATMENT OF THE EARS,
NOSE, AND RESPIRATORY
PASSAGES

Cauter
called «point>

(al-mikwat allati tusamma an-nuqta)

It serves the treatment of earache by cauterising
various points on the auricle

This instrument is depicted in two versions, one
pointed and the other blunt. We have designed the
pointed form after the illustrations in manuscript
Huntington (Oxford)"' and one of the Paris manu-
scripts® of az-Zahrawi’s (4th/10th cent.) book.

Our model:

Brass and stainless steel.
Length: 108 mm.
(Inventory No. H 4.08))

Cauter m—

called «point>

(al-mikwat allati tusamma an-nugta)

It serves the treatment of earache.

The second, blunt version of this instrument was
fashioned after the illustration in manuscript Marsh
(Oxford),’ one of the Paris manuscripts* and the
facsimile edition’ of az-Zahrawi’s (4th/10th cent.).

Our models:

Brass and stainless steel.

Length: 119 mm each.

(Inventory No. H 4.07 and H 4.01)

'Albucasis. On Surgery and Instruments, p. 29.

* La chirurgie d’Abulcasis, pp. 16-17, fig. 5.

* Albucasis. On Surgery and Instruments, p. 29.

* La chirurgie d’Abulcasis, pp. 1617, fig. 5 bis; cf. E. Gurlt,
Geschichte der Chirurgie und ihrer Ausiibung, vol. 1, Berlin
1898 (reprint Hildesheim 1964), p. 648.

> At-Tasrif, vol. 2, p. 464.

Kitab at-Tasrif,
facsimile ed.,
vol. 2, p. 467.

Albucasis.
On Surgery
and Instru-

ments, p. 29
(MS Hunt.).

| Albucasis. On
Surgery and
Instruments, p.
29 (MS Marsh).



EAR, NOSE,

A fine Scalpel
(mibda‘raqiq)

It serves «to disintegrate corns or seeds that have
fallen into the ear (qat‘ al-hubib as-sagqita fi [-udn)
and have swollen up due to the moisture inside the

ear (qad tarattabat bi-buhar al-udn)» (az-Zahrawi).

Our model is constructed after the illustrations
in the Paris manuscripts of the Kitab at-Tasrif by
az-Zahrawi (4th/10th cent.) in the reproduc-
tion by L. Leclerc,® which correspond with

the illustrations in one of the two Oxford
manuscripts’ and in MS Veliyeddin® at Istanbul.

Tweezers (gifr)

Our model (a):

Copper.

Length: 118 mm.
(Inventory No. H 4.02a)

Our model (b): e
Brass.

Length: 130 mm.
(Inventory No. H 4.02b)

for removing foreign bodies from the auditory
canal. Our model was constructed after the il-
lustrations in the two Oxford manuscripts’ of the
Tasrif by az-Zahrawi (4th/10th cent.) and after
the illustration in MS Veliyeddin'® in Istanbul.

% La chirurgie d’Abulcasis, p. 69, fig. no. 36; E. Gurlt,
Geschichte der Chirurgie, vol. 1, p. 649, no. 33.
"Bodleian, Marsh 54, v. Albucasis. On Surgery and
Instruments, p. 195.

¥ No. 2491, fol. 128a.
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Our model:

Brass and stainless steel.
Length: 121 mm.
(Inventory No. H 4.09)

az-Zahrawi, Tasrif, MS
Veliyeddin no. 2491, fol. 128 a.

”‘J‘J’Y’Lh)pf_)pﬂpl,,fdb,up
Lol mskialald, g bnd '
vy "*"’J‘ P—’J lm».d-Y': cﬁ}

X ad v i

bi'}.m' _;‘ éJb Ln-!l

‘){“?"_;)"‘.f“r
'Jo-‘ L &r‘/J L,b |y ""_)}3'&» L wr”
55 Vo e g e e Kb )55 L)

az-Zahrawi, Tasrif, MS
Veliyeddin no. 2491, fol. 112a.

° Bodleian, Marsh 54, v. Albucasis. On Surgery and
Instruments, p. 195.
' No. 2491, fol. 128 a.
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P % Kitab at-
Tasrif, facsi-
mile ed.,
vol. 2, p. 466.

'

az-Zahrawi, Tasrif, MS Paris
Bibl. nat. ar. 2953, fol. 8b.

Cauter (mikwat)

Our model:

Brass and stainless steel.
Length: 118 mm.
(Inventory No. H 4.03)

to be used in the case of nasal putrefaction (natn
al-anf). Our model reproduces the illustration

of one of the Paris manuscripts of az-Zahrawi’s
(4th/10th cent.) book'' (see above). The depiction of
how to use it in the Turkish version by Serefeddin
(see below) corresponds to the instruction given

in the text; according to that, the nose itself is not
cauterised, but cauterisation is done twice between
the eyebrows and the hairline with an instrument
«shaped like a nail» or «shaped like a pin».

"' At-Tasrif, MS Paris Bibl. nat., ar. 2953, fol. 8b, cf. facsimile . ' Illustration from the Turkish versi-
ed., vol. 2, p. 466; MS Istanbul, Bibl. de Beyazit, collec- on of the Tasrif de Serefeddin, MS
tion Veliyeddin no. 2491, fol. 111a; Leclerc, La chirurgie Istanbul, Millet, Ali Emiri no. 79,

d’Abulcasis, pp. 22-23, fig. no. 8. fol. 24b.
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EAR, NOSE, AND THROAT

0
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Kitab at-Tasrif, facsimile ed., vol. 2, p. 493.

«Scissor-like Instrument

(ala tusbihu I-miqass)

«for removing tonsils and other tumours of the
pharynx.»

(li-qat waram al-lauzatain wa-ma

yanbutu fi I-halq min s@’ir al-auram).

Our model:

Stainless steel, riveted.
Length: 168 mm.
(Inventory No. H 4.05)

Our model is based on the sketch drawn by L.
Leclerc' after the Paris manuscripts of the Tasrif
by az-Zahrawi (4th/10th cent.) and on the illustra-
tion in the manuscriptBesiraga".

Scalpel (mibda©)
for removing tonsils (tonsillectomy)

To be used as an alternative to the previous instru-
ment.

Our model is based on the description of the Tasrif
by az-Zahrawi (4th/10th cent.), on the sketch by
Leclerc,'" as well as the depiction in the facsimile
edition' of the manuscript Besiraga (Istanbul).

2 La chirurgie d’Abulcasis, p. 106, fig. no. 67.
" Facsimile ed., vol. 2, p. 493; v. also Albucasis. On Surgery
and Instruments, p. 303.

Our model:

Brass and stainless steel.
Length: 130 mm.
(Inventory No. H 4.04)

Kitab at-Tasrif,
facsimile ed.,
vol. 2, p. 493.

“ La chirurgie d’Abulcasis, p. 106, fig. no. 68; v. also
Albucasis. On Surgery and Instruments, p. 303.
'S At-Tasrif, vol. 2, p. 493.
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Albucasis. On Surgery
and Instruments,
p. 319 (MS Hunt.).

Instrument shaped
like a hook
(ala tusbihu l-kalalib)

A pair of tongs «for the extraction of foreign bod-
ies from the pharyngeal cavity» (fiihrag al-‘alaq
an-nasib fil-halaq).

Of our two models, (a) was made according to the
sketch drawn by L. Leclerc'® after the diagram of
the Paris manuscripts of the Tasrif by az-Zahrawi
(4th/10th century), and after the illustration in the
MS Huntington at Oxford".

Model (b) was developed after the variant depic-
tions in the Istanbul manuscripts at Besiraga'® and
Veliyeddin' as well as Marsh® in Oxford.

K. Sudhoff established as early as in 1918 that the
illustrations of this pair of tongs differ considera-
bly also in the manuscripts of the Latin translation
of az-Zahrawi’s book™".

Our model (a):

Stainless steel, riveted.
Length: 320 mm.

(Inventory No. H 4.13)

' La chirurgie d’Abulcasis, pp. 112-113, fig. no. 72.
'" Albucasis. On Surgery and Instruments, p. 319.

¥ No. 502, v. at-Tasrif, vol. 2, p. 495.

' No. 2491, fol. 145a.

* Albucasis. On Surgery and Instruments, p. 319.

*' K. Sudhoff, Beitréige zur Geschichte der Chirurgie im Mit-
telalter, 2nd part, Leipzig 1918, pp. 30-31 (reprint in: Islamic
Medicine, vol. 37, pp. 180-181).
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Albucasis.
On Surgery and Instruments,
p- 319 (MS Marsh).

az-Zahrawi, Tasrif,
MS Paris Bibl. nat., ar.
2953, fol. 42b.

o

2

Kitab at-Tasrif,
facsimile ed.,
vol. 2, p. 495.

az-Zahrawi, Tasrif,
MS Veliyeddin
no. 2491, fol. 145a.

(Inventaire no. H 4.13)

Our model (b):
Stainless steel, riveted.
Length: 273 mm.
(Inventory No. H 4.14)
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Cauter

(mikwat)

For use «in the case of diseases of the lungs and
coughing» (fi kaiy marad ar-ri‘a wa-s-su‘al)

from the Kitab at-Tasrif by az-Zahrawi.

The instrument with three pin-shaped projections

at one end replaces the cauter called «point» (see
above) when numerous, closely spaced applications
are required.

Our model was developed according to the sketch
drawn by L. Leclerc* after a manuscript of the
Tasrif preserved in Paris. The illustrations repro-
duced here after our facsimile edition seem to be
incorrect.” The instrument is completely omitted in
manuscripts Paris Bibl. nat. ar. 2953 and Veliyed-
din No. 2491.

La chirurgie Kitab at-Tasrif,
d’Abulcasis, facsimile ed.,
fig. 17a. t. 2, p. 468.

** La chirurgie d’Abulcasis, pp. 30-31, fig. no. 17.

% MS Istanbul, Bibliotheéque de la Siileymaniye, collection
Besiraga 502, cf. facsimile ed., vol. 2, p. 468; v. also
Albucasis. On Surgery and Instruments, p. 75; K. Sudhoff,
Beitréige zur Geschichte der Chirurgie im Mittelalter, 2nd
part, pp. 1674, 22 pl., esp. pl. 2 (reprint. pp. 166247, esp. p.
226, figs. 7-8).

|

Our model:

Brass and stainless steel.
Length: 120 mm.
(Inventory No. H 4.06)

[

Albucasis.

On Surgery and Instruments,
p- 319 (MS Marsh, on the left,
and MS Hunt., on the right).

EIR NE WS

az-Zahrawi, Tasrif,

MS Vienne, Osterreichische
Nationalbibliothek, Cod. N.F. 476a
(Morocco 11th/17th century), fol. 14 a.



DENTAL TREATMENT

14 Raspatories
for the Removal of Tartar

Our models:

Brass and stainless steel.
Length ca. 110 mm each.
(H9.01 to H9.14)

Among the dental instruments which az-Zahrawi (4th/
10th cent.) discusses and illustrates in sections 29 to 32
of the first chapter of his 30th treatise on medical treat-
ment, the fourteen small instruments for removing tartar
form a compact group. They appear, in various forms
that differ considerably from one another, in Arabic and
Latin manuscripts and in incunabula of the translation
of the chapter on «surgery» (al-‘amal bi-lI-yad, «treat-
ment») of az-Zahrawi’s book. The most striking feature
is that in the European Zahrawi-tradition the dental
instruments often display an option for using them from
both ends.'

Our models were made according to the drawings by

L. Leclerc? after the illustrations in the manuscripts in
az-Zahraw1’s book preserved in Paris as well as after the
illustrations in the manuscript Besiraga (Istanbul)® and
the two manuscripts at Oxford.* In addition, the illustra-
tions which K. Sudhoff’ compiled from Latin manu-
scripts and incunabula were also consulted.

' Vincenzo Guerini, A history of dentistry from the most
ancient times until the end of the eighteenth century, New
York 1909, repr. Amsterdam 1967, pp. 125-138; K. Sudhoff,
Beitriige zur Geschichte der Chirurgie im Mittelalter, 2nd
part, pp. 6874 (repr. pp. 218-224); Ch. Niel, La chirurgie
dentaire d’Abulcasis comparée a celle des Maures du Trarza,
in: La revue de stomatologie (Paris) 18/1911/169-180, 222—
229 (repr. in: Islamic Medicine, vol. 37, pp. 145-156); Hans
Zimmer, Das zahndrztliche Instrumentarium des Albucasis,
in: Zahnarztliche Rundschau (Berlin) 48/1939/col. 69-71
(repr. in: Islamic Medicine, vol. 38, pp. 364-365).

61

* La chirurgie d’Abulcasis, 97-98, fig. no. 54 (14 figs.).
*No. 502, v. facsimile ed., op. cit., vol. 2, p. 490.

* Bodleian, Marsh 54 and Huntington 156, v. Albucasis. On
Surgery and Instruments, p. 275.

> Beitriige zur Geschichte der Chirurgie im Mittelalter, 2nd
part, pp. 6870 (repr. pp. 218-220).
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az-Zahrawi, Tasrif, MS Veliyeddin no. 2491, fol. 139a.

Albucasis. On Surgery and Instruments, p. 275 (MS Hunt.).

(Ot bty —puddatudatet. YLI
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Albucasis. On Surgery and Instruments, p. 275 (MS Marsh).

Kitab at-Tasrif, facsimile ed., vol. 2, p. 490.

In the «Grof3 Chirurgei» by Walter Ryff (1559), this
group of 14 instruments is shown as follows®:

g
| \

¢ 5

® Grof3 Chirurgei | oder Vollkommene Wundarznei, Franckfurt
am Meyn, 1559, fol. 38.
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Instrument
dike a small chisel>

(ala tusbihu ‘atala sagira)

For levering out broken teeth that cannot be extracted
with a pair of tongs.

Our model was prepared according to the sketch
drawn by L. Leclerc’ after the illustrations in the
manuscripts preserved in Paris of az-Zahrawi’s
book, as well as after the illustrations in the manu-
script Begiraga® and in the Oxford manuscripts
Huntington® and Marsh'’.

Our model:

Brass and stainless steel.
Length: 117 mm.
(Inventory No. H 9.15)

Albucasis. On Surgery
and Instruments, p. 281 (MS Marsh).

Albucasis. On Surgery
and Instruments, p. 281 (MS Hunt.).

—— e —_

Instrument
for levering out
broken teeth

Serves the same purpose as the preceding instru-
ment. Our model was prepared according to the
sketch drawn by L. Leclerc'" after the illustra-

tions of the manuscripts of the Kitab at-Tasrif by
az-Zahrawi (4th/10th cent.) which are preserved in
Paris as well as after the illustrations of the Istanbul
manuscript Besiraga'” and the Oxford manuscripts
Huntington" and Marsh."*

" La chirurgie d’Abulcasis, 101, fig. no. 57.

¥ No. 502, cf. facsimile ed., op. cit., vol. 2, p. 491.

’ No. 156.

' No. 54, v. Albucasis. On Surgery and Instruments, p. 281,
cf. K. Sudhoff, Beitrége zur Geschichte der Chirurgie im Mit-
telalter, 2nd part, p. 72 (repr., p. 222).

" La chirurgie d’Abulcasis, p. 101, fig. no. 58.

—ii i

Our model:

Brass and stainless steel.
Length: 122 mm.
(Inventory No. H 9.16)

—é———ﬂ*

Albucasis. On Surgery
and Instruments, p. 283 (MS Marsh).

. e 3

Albucasis. On Surgery
and Instruments, p. 283 (MS Hunt.).

4

az-Zahrawi, Kitab at-Tasrif,
facsimile ed., vol. 2, p. 491.

2 No. 502, v. facsimile ed., op. cit. vol. 2, p. 491.

" No. 156.

“No. 54, v. Albucasis. On Surgery and Instruments, p. 283,
cf. K. Sudhoff, Beitrdge zur Geschichte der Chirurgie im Mit-
telalter, 2nd part., p. 72 (repr., p. 222).
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The

Instrument
with a fork»

(ala dat as-su‘batain)

Likewise for levering out broken teeth that can-
not be extracted with tongs any more. Our model
was prepared according to the sketch drawn by L.
Leclerc" after the illustration in a Paris manuscript
of the Kitab at-Tasrif by az-Zahrawi (4th/10th
cent.), and after the illustration in the manuscript
Huntington'® in Oxford. This shape is confirmed
by the Latin Zahrawi-tradition.'” The instrument is
depicted neither in the Istanbul manuscripts Veli-
yeddin and Besiraga nor in the Oxford copy Marsh.

Notre modele:

Laiton et acier inoxydable.
Longueur: 116 mm.
(Inventaire no. H 9.17)

W

Albucasis. On Surgery and
Instruments, p. 283 (MS Hunt.).

Instrument

dike a large fish hook> Q

(ala tusbihu s-sinnara al-kabira)

Serves the same purpose as the preceding instruments,
for exposing and levering out broken teeth.

Our model was prepared according to the sketch
drawn by L. Leclerc' after the illustrations

in the manuscripts of the Kitab at-Tasrif by
az-Zahrawi (4th/10th cent.) preserved in Paris as
well as the illustrations in the Istanbul manuscript
Besiraga' and the Oxford manuscripts Marsh®
and Huntington,” taking into account the Latin
Zahrawi-tradition™.

% La chirurgie d’Abulcasis, p. 101, fig. no. 60.

' No. 156, v. Albucasis. On Surgery..., p. 285.

" Ch. Niel, La chirurgie dentaire d’Abulcasis, p. 178. (repr.,
p- 154); K. Sudhoff, Beitrige zur Geschichte der Chirurgie im
Mittelalter, 2nd part, p. 72 (repr., op. cit., p. 222).

" La chirurgie d’Abulcasis, p. 101, fig. no. 61.

" No. 502, v. facsimile ed., op. cit., vol. 2, p. 491.

Our model: Brass and stainless steel.
Length: 115 mm. (Inventory No. H 9.18).

Albucasis. On Surgery and
Instruments, p. 285 (MS Hunt.).

sty oy Lo a sl Hopa L yonmiios

az-Zahrawi, Tasrif,
MS Veliyeddin no. 2491, fol. 139a.

. az-Zahrawi, Kitab
at-Tasrif, facsimile
ed., vol. 2, p. 491.

—

* No. 54.

*' No. 156, v. Albucasis. On Surgery ..., p. 283, 285.

2v. V. Guerini, A history of dentistry, p. 134; Ch. Niel, La
chirurgie dentaire d’Abulcasis, p. 178 (repr., op. cit., p. 154);
K. Sudhoft, Beitrdge zur Geschichte der Chirurgie im Mitte-
lalter, 2nd part, p. 72 (repr., op. cit., p. 222).
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Model (a):

Stainless steel, riveted.
Length: 121 mm.
(Inventory No. H 9.21))

SURGERY 65

Albucasis. On
Surgery and Instru-
ments, p. 281 (MS
Marsh und Hunt.).

Model (b):

Stainless steel, riveted.
Length: 144 mm.
(Inventory No. H 9.19)

Model (c¢):

Stainless steel, pivoted.
Length 144 mm.
(Inventory No. H 9.20)

Tongs
(kalalib)

For the extraction of teeth and the removal of tooth
fragments.

Our models (a, b, c) were prepared according to
the sketches drawn by L. Leclerc® after the illus-
trations in the Paris manuscripts of az-Zahrawi’s
Tasrif, also taking into account the illustra-

tions in the Istanbul manuscript Besiraga® and

the Oxford manuscripts® as well as the Latin
Zahrawi-tradition®.

» La chirurgie d’Abulcasis, p. 100, fig. nos. 55 and 56.
*No. 502, v. facsimile ed., op. cit. vol. 2, p. 491.

* Huntington 156 and Marsh 54, v. Albucasis. On Surgery
and Instruments, p. 281.
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az-Zahrawi, Tasrif,
MS Paris Bibl. nat., ar. 2953.

V. Guerini, A history of dentistry, p. 133; K. Sudhoff,
Beitrédge zur Geschichte der Chirurgie im Mittelalter, 2nd
part, p. 70 (repr., op. cit., p. 220).
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TOIlgS or
Tweezers
(gift)

For the extraction of the roots

of teeth and for the removal of
jawbone fragments.

Our model was prepared ac-
cording to the sketches drawn

by L. Leclerc” after the illustra-
tions of the Paris manuscripts

of az-Zahrawi’s (4th/10th cent.)
Tasrif, taking into account the
illustrations in the Istanbul manu-
script Begiraga® and the two Ox-
ford manuscripts Huntington and
Marsh®.

" La chirurgie d’Abulcasis, p. 101, fig. no. 62.

* No. 502, v. facsimile ed., op. cit. vol. 2, p. 491.

* No. 156 and no. 54, v. Albucasis. On Surgery and
Instruments, p. 287.

MEDICINE
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Our model:

Brass and Stainless Steel.
Length: 96 mm.
(Inventory No. H 9.22)

Albucasis. On Surgery and
Instruments, p. 287 (MS Marsh).

az-Zahrawi, Kitab at-Tasrif,
facsimile ed., vol. 2, p. 491.

Albucasis. On Surgery and Instruments,
p- 287 (MS Hunt.).
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az-Zahrawi, Tasrif, MS Paris Bibl.
nat., ar. 2953, fol. 38a.
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TREATMENT OF f{ "

NERVOUS DISORDERS 1

Cauter
with ring-shaped

branding area

for the treatment of the lower area of the back «in
the case of children with painful diseases of the
spinal column.»'

Our model is based on the drawing made by L.
Leclerc? after the illustrations in the Paris manu-
scripts of the Tasrif by az-Zahrawi (4th/10th cent.),

and after the illustrations in the manuscript Veliyed-

din and those in the two copies at Oxford’.

Our model:
Brass and

(Inventory No.H 7.02)

az-Zahrawi, Tasrif, MS Paris
Bibl. nat., ar. 2953, fol. 16b.

' K. Sudhoff, Beitrige zur Geschichte ..., 2nd part, p. 22 and
pl. 1L, fig. 13 (repr., op. cit., p. 172, 226).

* La chirurgie d’Abulcasis, p. 46, fig. no. 25.

* Albucasis. On Surgery and Instruments, p. 129.

stainless steel.
Length: 117 mm.

Our model:
Brass and stainless steel.
Length: 117 mm.

(Inventory No. H 7.01)

az-Zahrawi, Tasrif,
MS Veliyeddin
no. 2491, fol. 115a.
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az-Zahrawi, Kitab at-Tasrif,
facsimile ed., vol. 2, p. 472.

Cauter
for use in lumbar sciatica

(ala li-kaiy hugq al-wark)

The round head of this instrument that is used in
the case of pain in the lumbar region (sciatica) has
a diameter of roughly half a span. Our model re-
produces the illustration of the Istanbul manuscript
Besiraga® of az-Zahrawi’s (4th/10th cent.) Kitab
at-Tasrif. The illustrations of the Paris manuscripts
as copied by L. Leclerc were also consulted.’

*No. 502, v. facsimile ed., op. cit., vol. 2, p. 472.

> La chirurgie d’Abulcasis, p. 43, fig. no. 23; E. Gurlt, Ge-

schichte der Chirurgie, pl. IV, no. 23; v. also Albucasis. On
Surgery..., p. 119; K. Sudhoff, Beitrdge ..., 2nd part., p. 22
and pl. II, fig. 14 (repr., op. cit., p. 172, 226).



of adult patients; the smaller instrument,
shown here, is meant for boys.

az-Zahrawi, Tasrif,
MS Veliyeddin no. 2491,
fol. 110a.

S La chirurgie d’Abulcasis, op. cit.,p. 19-20, fig. 7.
" No. 2491, fol. 110a.
¥ Albucasis. On Surgery and Instruments, op. cit.,p. 39.
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— B Our model:
S = Brass and stainless steel.
/ Length: 116 mm.
(Inventory No. H 7.05)
e e N TSN TN N\
for the treatment of epilepsy "G = : "
,_.cg- ,6 ‘17‘-"" l»l
(mikwat fi kaiy as-sar®) g .,, X ‘&' X
lh-f
Our model was constructed after the
illustrations in the Paris manuscripts
of the Kitab at-Tasrif by az-Zahrawi
(4th/10th cent.) as sketched by L
Leclerc® and after the illustration of the
manuscript Veliyeddin.” In the fac-
simile edition of az-Zahrawi’s book the Zahrawi, Tasrif, MS Paris Bibl
illustration is missing. The illustration e raWI’n:tl:'W;r’. 2953 afr;i 3;a:
in the manuscript Huntington,® at vari- ’ ’
ance with the other manuscripts, shows
an instrument bent at an angle which is <
meant for a similar purpose. . (”‘5}}'&"’"‘%".;(”&)‘&‘““ ’tﬂ
According to az-Zahrawi, the common ! / ! £$ R | 1;2— [
‘olive-cauter’ (mikwat zaitiiniya, see )}‘ o o ) sﬂd J; b t’d “"U‘"J
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TREATMENT OF THE URINARY

TRACT
- S —— S — =
Our models:
Silver, length 23 (illustration) and 34 cm.
Catheter (Inventory No. H 5.01)
(qatatir)

«for relief when urine is retained in the bladder» (fi
‘ilag al-baul al-muhtabas fi [-matana). It is a very
fine, smooth, silver tube of about one and a half
spans in length which terminates in a beaker-like
projection. With the help of a piece of cotton or
wool which is inserted like a plug at the end of

the tube and which is held by a thread laid out in
double, the physician can let the accumulated urine
fiow off from the bladder. After applying some
lubricating substance to it, he inserts the instru-
ment into the male urinary tract and moves it, while
pushing it forward, first with a downward move-
ment and then upwards until the bladder is reached.
Then he pulls the wool or cotton plug out through
the narrow silver tube in order to let the urine,
which has become free, fiow off. The procedure is
repeated until the bladder is emptied.

Our model is based on the illustrations in the manu-
scripts of the Tasrif by az-Zahrawi (4th/10th cent.) in
Istanbul’ and Oxford'® and on the drawing made by L.
Leclerc' after the manuscripts preserved in Paris.

Reproduced here are the illustrations of two extant
catheters made by the successors of this tradition:
the first (a) by Cornelius Solingen (1706) and the
second (b) by Whicker & Blaise (London, circa
1856)."”

? Veliyeddin 2491, fol. 157b.

' Bodleiana, Marsh 54, v. Albucasis. On Surgery and Instru-
ments, p. 403.

" La chirurgie d’Abulcasis, p. 147, fig. no. 95; v. also O.
Spies and H. Miiller-Biitow, Drei urologische Kapitel aus
der arabischen Medizin, in: Sudhoffs Archiv (Wiesbaden)
48/1964/248-259, esp. pp. 250-251; Abdul Salam Schahien,
Die geburtshilflich-gyndkologischen Kapitel aus der Chir-
urgie des Abulkasim. Ins Deutsche iibersetzt und kommen-
tiert, doctoral thesis, Berlin 1937, pp. 11-12 (repr. in: Islamic
Medicine, vol. 38, pp. 321-359, esp. pp. 331-332); M. S. Spink,

La chirurgie d’Abulcasis, fig. 69.

— =

Albucasis. On Surgery and
Instruments, p. 407 (MS Marsh).

PP VT Ju'u;g;,u;fﬁ_, -—. - -

az-Zahrawi, Tasrif,
MS Veliyeddin no. 2491, fol. 107b.

a) ‘“‘\O
Ly

Elisabeth Bennion,
Antique medical instruments, pp. 77, 80.

Arabian gynaecological, obstetrical and genito—urinary
practice illustrated from Albucasis, in: Proceedings of the
Royal Society of Medicine (London) 30/1937/653—-670, esp.
p. 666 (repr. Islamic Medicine, vol. 38, pp. 303-320, esp. p.
316).

"2 Both in the Royal College of Surgeons of England, cf.
Elisabeth Bennion, Antique medical instruments, London
(Sotheby’s) 1979, pp. 77, 80.
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Stamp Syringe

(zarraqa or mihgan)

for instillation (sagn) of the bladder. This appara-
tus is used for instilling medicines in liquid form
through the urethra into the bladder. This is done
for the treatment of ulcers, blood clots or pus in the
bladder. The syringe is made of silver or ivory. The
diameter of the cannula corresponds to the width
of the urethra. As in the case of a modern syringe,
a piston is passed through the broader part at the
back, which is «used for drawing liquids as well

as for giving injections» (Sudhoff). Towards the
end of the cannula there are three holes on opposite
sides, two on one side and one on the opposite side.
Through these holes the liquid reaches the bladder
while the injection is done.

Our model was constructed after the description

in the Tasrif by az-Zahrawi (4th/10th

cent.) and after the illustrations in the

manuscripts at Oxford" and Istan-

bul,' and also after the drawing

made by L. Leclerc"” after the illustra-

tions in the Paris manuscripts.

Kitab at-Tasrif,
facsimile ed.,
vol. 2, p. 506.

Fig. on the right: The form of the apparatus described
by az-Zahrawi continued through the centuries in dif-
ferent sizes and with differing functions and survives
in the modern injection syringe. Some specimens of
the 17th century made of silver, ivory, brass or wood
can be found in the Germanisches Nationalmuseum at
Nuremberg.

" Bodleian Library, Marsh 54 and Huntington 156, v.
Albucasis. On Surgery and Instruments, op. cit., p. 407.

" Besiraga no. 502, v. facsimile ed., vol. 2, p. 506; Veliyeddin
no. 2491, fol. 108a.

" La chirurgie d’Abulcasis, op. cit., pp. 148-149, fig. no. 96
v. also K. Sudhoft, Beitréige zur Geschichte der Chirurgie

im Mittelalter, op. cit., 2nd part, pp. 39—-41 (repr., op. cit.,

T
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La chirurgie
d’Abulcasis,
fig. 70.

az-Zahrawi,
at-Tasrif,
MS Veliyeddin

Our model:

Brass, synthetic material
Length: 133 mm
(Inventory No. H 5.06)

okl | . | m e | 7

pp. 189-191); Sami Hamarneh, Drawings and pharmacy in
al-Zahrawi’s 10"-century surgical treatise, in: Contributions
from the Museum of History and Technology (Washington,
D.C.) 22/1961/81-94, esp. pp. 90-91.
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Balloon Syringe

(mihqgan)
for bladder irrigation. In continuation of the pre- Model (a):
ceding instrument for instillation of the bladder, Brass.

Length: 170 mm.

az-Zahrawi describes another type where the func-
(Inventory No. H 5.02 a)

tion of the piston is performed by a balloon-like
hose. A ram-bladder, filled with the liquid medica-
tion, is tied to the cannula which is provided at the
end with a groove for the piece of cord with which
the bladder is fastened. If no ram-bladder is at hand,
az-Zahrawi recommends that a round piece be cut
out of parchment (git‘at raqq), that holes be made
closely to each other near the edge and a strong az-Zahrawi, Kitab at-Tasrif, facsimile ed., vol. 2, p. 506.
piece of cord be drawn through the holes and, while
pulling the cord together, the parchment be given
the form of a moneybag (read surra instead of
sufra). Then this bag, filled with the liquid medica-
ment, is tied to the cannula.

Model (a) was made after the description of the
Arabic text'® of the Tasrif by az-Zahrawi (4th/10th o
f:el}t.); m9d61 (b) after the illustrations known to us MS Vzlyzezlliriwringig{
in its Latin translation."” fol. 108b.

et e ——— e =

Model (b):

Brass and leather.
Length: 157 mm.
(Inventory No. H 5.02b)

'S v. facsimile ed. of MS Besiraga, vol. 2, p. 506; v. also La
chirurgie d’Abulcasis, op. cit., p. 149; Albucasis. On Surgery
and Instruments, op. cit., p. 409; E. Gurlt, Geschichte der
Chirurgie, vol. 1, pp. 632—633, fig. no. 71.

"7 V. K. Sudhoff, Beitréiige zur Geschichte der Chirurgie im Sudhoff, Beitrige zur Geschichte
Mittelalter, 2nd part, pp. 43—44 and pl. X, figs. 7, 27 (repr., der Chirurgie im Mittelalter,
op. cit., pp. 193-194, 234). Sudhoff understands the instru- pl. X, fig. 7, 27.
ment as an apparatus for the irrigation of the intestines, but

not of the bladder.
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Scissors

(migass)

for the circumcision of boys. Our model was
prepared after the illustration in one of the Paris
manuscripts'® of the Tasrif by az-Zahrawi (4th/10th
cent.) and after the drawing by L. Leclerc."” For
comparison, the illustrations from the manuscripts
Istanbul (Besiraga® and Veliyeddin)*' as well as
Oxford (Hunt. and Marsh) are shown here.

TS

R,

az-Zahrawi, Tasrif, MS

Veliyeddin no. 2491, fol. 107.

'* Bibliotheque nationale, ar. 2953, fol. 54a.

" La chirurgie d’Abulcasis, pp. 143-146, fig. no. 94.
* No. 502, v. facsimile ed., vol. 2, p. 505.

' No. 2491, fol. 107.

Our model:

Stainless steel.

Length: 168 mm.
(Inventory No. H 5.07)

az-Zahrawi, Kitab at-Tasrif, facsimile ed., vol. 2, p. 505.

w

Albucasis. On Surgery
and Instruments, p. 401 (MS Hunt.).

Albucasis. On Surgery
and Instruments, p. 401 (MS Marsh).



GYNAECOLOGICAL
INSTRUMENTS

In connection with the extraction of the fetus,
az-Zahrawi (4th/10th cent.) briefiy describes three
instruments in his Tasrif. We are indebted to K.
Sudhoff' for a helpful interpretation of the illustra-
tions belonging to this subject, which are difficult
to understand and in parts unclear in the manu-
scripts and incunabula of the Latin and French
translations.

The first of the instruments mentioned and depict-
ed by az-Zahrawi under the heading Suwar al-alat
allati yuhtagu ilaiha fi ihrag al-ganin® («Depiction

v B2y e luall; Lo s sl gpks

/o

Various gynaecological instruments from Tasrif d’az-
Zahrawi, MS Paris Bibl. nat., ar. 2953, fol. 68.

" Beitréige zur Geschichte der Chirurgie im Mittelalter, 2nd
part, pp. 45-52 (repr., op. cit., pp. 195-202).

* at-Tasrif, facsimile ed., vol. 2, p. 515; Albucasis. On Surgery

and Instruments, p. 485.
*E. Gurlt, Geschichte der Chirurgie, vol. 1, plate III, after p.
519, no. 99.

* A. Schahien, Die geburtshilflich—gyncikologischen Kapitel aus

der Chirurgie des Abulkasim, p. 31 (repr., op. cit., p. 351).
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of the implements needed for the extraction of the
fetus») is called laulab yuftahu bihi fam ar-rahim
(«device in the form of a screw for opening the
neck of the cervix). In modern technical literature,
this apparatus is known as a «two-leaved specu-
lum uteri»’.

The second instrument is called «tongs-shaped»
(‘ala sakl al-kalalib) by az-Zahrawi. According to
him, the third is another screw-like device «men-
tioned by the ancients» (laulab ahar dakarathu
[-awa‘il). About the material of which the first two
instruments were made, az-Zahrawi states that

it was ebony (abaniis) or box-tree wood (hasab
al-bags),’ but he does not make any comment on
the material of the instruments of «the ancients.»
We know from archaeological finds from Pompeii
that this was made of metal in Antiquity.’

"‘i&," PRGN \b
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az-Zahrawi, Tasrif, MS
Veliyeddin no. 2491, fol. 172 a.

r-..‘D_s..A.,agbL., Yoo

> V. E. Gurlt, Geschichte der Chirurgie, vol. 1, p. 506, with
further literature; J.S. Milne, Surgical instruments in Greek
and Roman times, Oxford 1907, pl. 47-49; Pompéi. Nature,
sciences et techniques, sous la direction de Annamaria
Ciarallo, Ernesto de Carolis,... Alix Barbet, Milan 2001
(exhibition catalogue, Paris: Palais de la découverte), p. 256.
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I. The
Two-leaves Speculum

About the illustration az-Zahrawi

says: «This is [like] the drawing of a
press with which books are prepared.
It consists of two screws at the end of
two pieces of wood. But the two screws
must be finer than the screws of the
press and must be of ivory or box-tree
wood, and the width of each of the
two pieces of wood must be about two
fingers, its thickness about one finger
and their length must be one and a half
spans, and at the middle of [each of]
the two wooden pieces there should be
two insets of the same type of wood, fixed firmly
to them. Their length should be half a span or a
little more, their width about two fingers or a little
more. These are the two pieces of wood which are
inserted into the cervix so that it is opened by them
when you turn the two screws.»’

Our model was prepared according to the sketch
drawn by L. Leclerc’ after the illustrations in the
Paris manuscripts of az-Zahrawi’s book, and after
the illustrations in the manuscripts Besiraga® at
Istanbul and Huntington’ at Oxford. Moreover, we
consulted the illustration
in the Istanbul manuscript
Veliyeddin'® which is not
reproduced here. In this
illustration the grooves of
the screw-spindle are not
depicted, but the broad,
spoon-like shape of the
gliding strips of wood are
clearly discernable, which
serve for widening the
genital tract.

Kitab at-Tasrif,
facsimile ed.,
vol. 2, p. 515.

® At-Tasrif, facsimile ed., vol. 2, p. 515; Albucasis. On Surge-
ry and Instruments, p. 485; German translation. A. Schahien,
op. cit., pp. 31-32 (repr., op. cit., pp. 351-352); for the French
translation v. L. Leclerc, La chirurgie d’Abulcasis, p. 183.

" La chirurgie d’Abulcasis, fig. no. 102 to p. 183.

¥ No. 502, v. facsimile ed., vol. 2, p. 515.

No. 156, v. Albucasis. On Surgery and Instruments, p. 485.
' No. 2491, fol. 171 a.

Our model:

Oak (for want of true box-tree wood)
and brass, 30 x 30 cm.

(Inventory No. 6.04)

A variant with four
threads is depicted in
the Turkish adapta-

| i
{

tion by Serefeddin
(1465) (see below;
left: reconstruction

e ot sketch).

Serefeddin, MS Istanbul, Millet, Ali Emiri no. 79, fol. 113a.
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2. The second instrument used in connection
with the extraction of the fetus as described by
az-Zahrawi is called

«Scissor-Speculum>

by K. Sudhoff, who describes it in the following
words after the Latin translation: «It is a wooden
instrument, shaped like a pair of tongs, which has
appendages (additamenta), as long as one’s hand
and as broad as two fingers, that is to say quite
large spoon-shaped branches of the speculum.
These spoons (additamenta), in a closed state, are
to be pushed into the vagina of the woman who

is sitting on the bed with her legs hanging down.
Then one should take hold of the other end of the
scissor-speculum and open it with the hand, as one
does while opening a pair of scissors; indeed open
it as far as necessary to open the vulva and the va-
gina in order to see the portio. The physician and
the midwife probably used to content themselves
even with a thorough opening of the introitus vagi-
nae. Particularly since even this is unnecessary, as
arule, when gynaecological operations are carried
out.»'

Our model was made after the description in the
text of the Tasrif by az-Zahrawi'> and after the
figure in manuscript Marsh" (Oxford).

" Beitrige zur Geschichte der Chirurgie im Mittelalter, 2nd
part, p. 51 (repr., op. cit., p. 201); v. also A. Schahien, op. cit.,
p. 32 (repr., op. cit., p. 352).

Our model:

Stainless steel, riveted.
Length: 194 mm.
(Inventory No. H 6.01)

Albucasis. On Surgery and
Instruments, p. 487 (MS Marsh).

Cod. lat. Monacensis 161 (XIII° s.) fol. 18 a.
D’apres Sudhoff, Beitrége zur Geschichte der
Chirurgie im Mittelalter, 2™ part, p. 51.

"2y, facsimile ed., vol. 2, p. 515; v. also Leclerc, La
chirurgie d’Albucasis, pp. 183-184, fig. no. 103.
" No. 56, v. Albucasis. On Surgery..., op. cit.,p. 487.
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3. The third instrument which az-Zahrawi men-
tions in connection with the extraction of the fetus
and calls the

Instrument <of the Ancients>

(alat al-awa’il )"

without, however, describing it. Even the illustra-
tions in the available manuscripts do not offer a

clear idea about this apparatus. K. Sudhoff"” made
every effort and succeeded in finding an explana-

" At-Tasrif, facsimile ed., vol. 2, p. 515.
" Beitréiige zur Geschichte der Chirurgie im Mittelalter, 2nd
part, pp. 51-52 (repr., op. cit., p. 201-202).

’l”/’ll’l’
LTI

Our model:

Oak, brass and stainless steel.
Height: 25 cm.

(Inventory No. H 6.05)

o |

,',,..;’.;'.’.',;'.’.’,’.'.’,17.11’.:’::’.%“

tion for the illustrations preserved in manuscripts
and incunabula. He found that the drawing which
is difficult to interpret even in some of the Arabic
manuscripts and which in the Latin copies resem-
bles a street-lantern, must originally have repre-
sented «a spoon-speculum with a screw arrange-
ment for unscrewing its spoon-branches as they are
preserved from Pompeii as speculum trivalve.»'®
Only in the manuscript Marsh 54, which he knew
through the Latin translation by Channing'’, did he
find [77] «a screw arrangement of a similar nature
where one could, if so inclined, really find what is
essential.»'® Among the Arabic manuscripts of the

"% Ibid., p. 52 (repr., p. 202).
" Albucasis de Chirurgia Arabice et Latine Cura Johannes
Channing, 2 vols, London 1778.
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30th chapter of az-Zahrawi’s Tasrif which are ac-

cessible to me at present, I believe that the illustra-
tion of the Istanbul manuscript Veliyeddin comes '
the closest to reality: i s

az-Zahrawi, Tasrif, MS
Veliyeddin no. 2491, fol. 171b.

-

Silldlosye
S e

With this it is possible to reconstruct the instrument
as follows:

The two arcs E and F have the function of securing
the screw with which the lower and movable of the
two spoon-branches is screwed upwards and down-
wards. This branch must have acquired its ability to
slide up or down through a slot in the beam AB or
through a ring surrounding the beam.

After these deliberations it should not be difficult to
realise the connection between the distorted illustra-
tions in a few Arabic and in almost all Latin manu-
scripts, on the one hand, and the original illustra-
tion, on the other.

An example of the later «lantern» pictures where —
the «lantern» had obviously been installed errone- |

ously from an independent illustration (of another
speculum ?):

Fig. from the Tasrif’s Hebrew translation
by Shemtov b. Isaac of Tortosa (1258),
copy from the early 15th century".

¥ K. Sudhoff, op. cit., p. 52 (repr., p. 202).
' MS Paris Bibl. nat., heb. 1163, fol. 222a.
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Part of a comparable instru- Kitab at- Albucasis.
ment from the alleged «physi- Tasrif, facsi- On Surgery
cian’s grave of Ephesus», Byz- mile ed., and Instru-
antine (?). Copper alloy. After vol. 2, p. 515. ments, p. 491
(MS Hunt.).

S. Zimmermann, E. Kiinzl:
Die Antiken der Sammlung
Mayer-Steinegg in Jena I,
Jahrbuch des Rom.-Germ.
Zentralmuseums Mainz, 38/2,
1991 (Mainz 1995).

Cephalotribe
(misdah)

An instrument resembling obstetric forceps «for
crushing the head of a fetus» (yusdah bihi ra‘s
al-ganin) in case of miscarriages.

Our model is based on the sketch by L. Leclerc®
which he drew after the illustrations in the Paris
manuscripts of the Tasrif by az-Zahrawi (4th/10th
cent.) and on the illustration in the Istanbul
manuscript Besiraga® (see above). By way of com-
parison, the illustration of the Oxford manuscript
Huntington™ is reproduced here.

» La chirurgie d’Abulcasis, p. 184, fig. no. 106.
' No. 502, v. facsimile ed., vol. 2, p. 515.
*v. Albucasis. On Surgery and Instruments, p. 491; v. also

A. Schahien, Die geburtshilflich—gyndikologischen Kapitel ) Our IFOdek
aus der Chirurgie des Abulkasim, pp. 33-34 (repr., op. cit., Stainless steel, riveted.
pp- 353-354); K. Sudhoff, Beitrdge zur Geschichte der Chir- Length: 214 mm.

urgie ..., 2nd part, p. 53 (repr., op. cit., p. 203). (Inventory No. H 6.02)
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Model (a):

[8.0440044404
~ad PO

N

Stainless steel, riveted.

Kitab at-Tasrif, facsi-
mile ed., vol. 2, p. 515.

Cephalotribe
(misdah)

Another pair of tongs with the same function, which
az-Zahrawi describes in the following manner: «It
is similar to a pair of scissors. As you see, it has
teeth at the end, and sometimes it is made long like
tongs. In this illustration it has, as you see, teeth
like the teeth of a saw. With this you cut and crush
(the head).»*

* A. Schahien, Die geburtshilflich—gyndikologischen Kapitel
aus der Chirurgie des Abulkasim, p. 34 (repr., op. cit., p. 354).
*No. 502, v. facsimile ed., vol. 2, p. 515.

» La chirurgie d’Abulcasis, op. cit., p. 183, fig. no. 107.

*6 Bibliothéque nationale, ar. 2953, fol. 67b.

Length: 254 mm.
(Inventory No. H 6.03)

D

Our models (a, b) are based on the Istanbul manu-
script Besiraga™ of the Tasrif by az-Zahrawi (4th/
10th cent.) and on a sketch drawn by L. Leclerc”
after one of the Paris manuscripts of that book. For
comparison, the illustration from the Paris manu-

script ar. 2953 is reproduced here.

Model (b):

Stainless steel, riveted.
Length: 198 mm.
(Inventory No. H 6.06)

az-Zahrawi, Tasrif,
MS Paris Bibl. nat., ar.
2953, fol. 67b.
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«Hook with two horns>

(sinnara dat as-Saukatain)

An instrument for the extirpation of dead foetuses
from the uterus.

Our model is based on the illustrations, one from
each, of the Paris” Istanbul® and Oxford* manu-
scripts and the drawing by L. Leclerc.”

Our model:

Brass and stainless steel.
Length: 196 mm.
(Inventory No. H 6.07)

az-Zahrawi, Tasrif,
MS Paris Bibl., nat.,
ar. 2953, fol. 68a.

Albucasis.
On Surgery and Instruments,
p- 495 (MS Marsh).
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az-Zahrawi, Tasrif, MS
Veliyeddin no.2491, fol. 172b.

* Bibliotheque nationale, ar. 2953, fol. 68a.

¥ Siileymaniye Kiitiiphanesi, collection Begiraga 502, v. fac-
simile ed., vol. 2, p. 516.

* Bodleian Library, Marsh 54, v. Albucasis. On Surgery and
Instruments, p. 495.

* La chirurgie d’Abulcasis, p. 184, fig. no. 110; v. also K.
Sudhoff, Beitrdge zur Geschichte der Chirurgie im Mittel-
alter, 2nd part, pp. 54-55 (repr., op. cit., p. 204-205); A.
Schahien, Die geburtshilflich—gyndkologischen Kapitel aus
der Chirurgie des Abulkasim, p. 34 (repr., op. cit., p. 354).
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Cauter
with «two spits>
(mikwat dat as-saffiidain)

for branding the armpit (/i-kaiy
al-ibt) in case of luxations (dis-
locations).
Our model reproduces one of
5 the illustrations in the Istanbul
manuscript Besiraga' of the
Kitab at-Tasrif by az-Zahrawi
(4th/10th cent.) and corresponds
with the sketch drawn by L.

Kitab at-Tasrif,
facsimile ed.,
vol. 2, p. 479
(on the margin).
the book preserved in Paris.

Cauter
with <three spits>

(mikwat dat talat

safafid)

Likewise for branding the armpit (/i-kaiy al-ibt) in
case of luxations (dislocations).

Our model corresponds with the drawing made

by L. Leclerc’ after the manuscripts of the Kirab
at-Tasrif by az-Zahrawi (4th/10th cent.) preserved
in Paris and takes into account the illustrations in
the Latin translations of the book. The illustrations
reproduced here are taken from the Arabic copies
of the work in the collections Besiraga* (a) and
Veliyeddin® (b) at Istanbul as well as from the copy
of the Bodleian at Oxford® (c).

' No. 502, v. facsimile ed., vol. 2, p. 469.

* La chirurgie d’Abulcasis, p. 31, fig. no. 17"

* La chirurgie d’Abulcasis, p. 31-32, fig. no. 17"

*No. 502, v. facsimile ed., vol. 2, p. 469 in the margin.

’ No. 2491, fol. 114b.

® Huntington no. 156, v. Albucasis. On Surgery and Instru-
ments, p. 79; v. also E. Gurlt, Geschichte der Chirurgie, vol.
1, pp. 623, 648, plate IV, no. 17b; K. Sudhoff, Beitrége zur

Leclerc® after the manuscripts of
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Our model:
Brass and stainless steel.
Length: 120 mm.
(Inventory No. H 3.03)
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az-Zahrawi, Tasrif, MS Veliyeddin
no. 2491, fol. 114a.

Our model:

Fig. Fig.
(a) (c)
Fig. (b)
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Geschichte der Chirurgie im Mittelalter,2nd part, p. 22 and
plate II, fig. 12 (repr., op. cit. p. 172, 226).
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Orthopaedic bench

«for the treatment of
luxations (dislocations)
of the dorsal vertebrae>

(fi ilag fakk

haraz az-zahr)

Our model:
Wood, carved figure.
(Inventory No. H 3.05)

Our model was constructed according to the dra-
wing made by L. Leclerc’ after the illustrations in
the Paris manuscripts of the Tasrif and after the
description in az-Zahrawi’s book®.

S Kitab at-
Tasrif, fac-
simile ed.,
vol. 2, p.

464.

£ et forma axm a podny.aif’
AR m.

Dinee potay redic fronol aedour

Miniature with orthopaedic bench from the Latin
translation of the Tasrif (MS 14th cent.) in the Austrian
National Library.’

" La chirurgie d’Abulcasis, pp. 131-133, fig. no. 151.

¥ At-Tasrif, facsimile ed., vol. 2, pp. 563-564; v. also K. Sud-
hoff, Beitrdge ..., 2nd part, p. 67 (repr., op. cit., p. 217).

? Codex S.N. 2641, facsimile ed., Graz 1979, fol. 76b.

The illustration included in the Tasrif by
az-Zahrawi (4th/10th cent.) is the last one in the
book.

[' Albucasis.
On Surgery and
Instruments,
p. 817 (MS Hunt.).
T

Miniature with orthopaedic bench from the Turkish
version of the text by az-Zahrawi through Serefeddin
(MS Paris)."

P, Huard, M.D. Grmek, Le premier manuscrit chirurgical
turc rédigé par Charaf ed-Din (1465) et illustré de 140 mi-
niatures. Présentation francaise. Paris 1960, fig. 127.
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Scarificator

(misrat)

for cutting off and removing cysts, seba-
ceous cysts and tumours (yusrat bihi as-sila‘
wa-l-auram). az-Zahrawi (4th/10th cent.)
knows three different sizes (v. fig. on the
right).
Our model representing the largest of the three
forms according to the Kitab at-Tasrif, was
made on the basis of the sketch drawn by L
Leclerc' after the illustrations in the Parisian
manuscripts. For comparison, the illustration
from one of the Oxford manuscripts® is added
here (on the left).

Albucasis.

On Surgery and Instruments,
p- 355 (MS Marsh).

Our model:
Brass and stainless steel.
Length: 147 mm.
(Inventory No. H 3.06)
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az-Zahrawi, Tasrif, MS

Veliyeddin no. 2491, fol. 150b.

Scalpel
(mibda“)

for the extraction of arteries at the temples

(fi sall as-siryanain alladain fi l-asdag).

Our model is based on the drawing made by L. Lec-
lerc’ after the illustrations in the Paris manuscripts of
the Tasrif by az-Zahrawi (4th/ 10th cent.). For com-
parison, the depictions from the Istanbul manuscripts
Besiraga* and Ahmet III are added here

" La chirurgie d’Abulcasis, p. 126, fig. no. 83; cf. K. Sudhoff,
Beitrdge ..., 2nd part, p. 35 (repr., op. cit. p. 185).

? Bodleian Library, Marsh 54, v. Albucasis. On Surgery and
Instruments, p. 355.

Our model: Brass and stainless steel.
Length: 118 mm. (Inventory No. H 3.07)

az-Zahrawi, Tasrif, MS Ahmet III, 1990, fol. 35a.

P e )

az-Zahrawi, Tasrif, facsimile ed., vol. 2, p. 479.

* La chirurgie d’Abulcasis, p. 62, fig. no. 31; cf. Albucasis. On
Surgery and Instruments, p. 179; v. also E. Gurlt, Geschichte
der Chirurgie, vol. 1, p. 625.

*No. 502, v. facsimile ed., vol. 2, p. 478—479.
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p p Kitab at-Tasrif,
P facsimile ed., vol.
2, pp. 499-500.
)
0O 0 O
o

Our model (single hook):
Brass and stainless steel.
Length: 106 mm.
(Inventory No. H 3.08)

Our model (double hook):
Brass and stainless steel.
Length: 133 mm.
(Inventory No. H. 309)

Hook

(sinnara)

for lifting vessels. Az-Zahrawi (4th/10th cent.)
describes in his Tasrif three types of hooks: a
simple one with a single prong, one with two
prongs and one with three prongs. Of each
type, he mentions three sizes: small, medium
and large (sinnara sagira, sinndara «wasat»,
sinndara kabira). Our models represent the
«large» size in each case. They are based

on the drawings made by L. Leclerc’ after

the manuscripts of the Tasrif by az-Zahrawi
(4th/10th cent.) available in his time at Paris
and on the illustrations in other manuscripts in
Istanbul® and Oxford’.

’ La chirurgie d’Abulcasis, p. 126, fig. no. 78, 80, 81.
¢ Siileymaniye Kiitiiphanesi, collection Begiraga 502,
v. facsimile ed., vol. 2, p. 499-500.

Our model (triple hook):
Brass and stainless steel.
Length: 153 mm.
(Inventory No. H 3.10)
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az-Zahrawi, Tasrif, MS
Veliyeddin no. 2491, fol. 150b.

"Bodleian Library, Huntington 156 and Marsh 54, v. Albu-
casis. On Surgery ..., pp. 351-355; v. also K. Sudhoff, Bei-
trige ..., 2nd part, pp. 34-35 (repr., op. cit., pp. 184-185).



SURGICAL

INSTRUMENTS 85

Covered Scalpel

«secret chamber> (mihda®)

According to the description by az-Zahrawi®
(4th/10th cent.) and his illustrations in the Kitab
at-Tasrif, this instrument consists of a blade hidden
inside an ellipsoid shell. It can be pushed out of the
shell up to the desired length and pulled back again
into the shell so that the patient does not notice it.
Our model was constructed after the description

by az-Zahrawi, following the illustrations in the
Istanbul manuscript Veliyeddin®’ and the Oxford
manuscript Marsh'’, and after the sketch drawn by

- \Eli;\k;‘:‘;%{‘a’“"“i’f’?w”’“
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az-Zahrawi, Tasrif, MS

Veliyeddin no. 2491, fol. 151a.

® At-Tasrif, facsimile ed., vol. 2, p. 500.

? Veliyeddin 2491, fol. 151a.

' Bodleian Library, Marsh 54, v. Albucasis. On Surgery and
Instruments, p. 357.

Our model:

Copper, brass and steel,
length: 125 mm.
(Inventory No. H 3.11)

<

Albucasis. On Surgery and
Instruments, p. 357 (MS Marsh).

L. Leclerc' after the illustrations in the manuscripts
of the Tasrif available in his time at Paris. This
instrument was also in use in three sizes (v. fig.
below, on the left).

az-Zahrawi, Tasrif,
MS Paris Bibl. nat., ar. 2953, fol. 68a.

" La chirurgie d’Abulcasis, p. 127, fig. no. 84; v. also

E. Gurlt, Geschichte der Chirurgie, vol. 1, p. 630, plate IV, no.
62; K. Sudhoff, Beitrédge zur Geschichte der Chirurgie im Mit-
telalter, 2nd part, pp. 35-36 (repr., op. cit. pp. 185-186).
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a)
<Peeler>
or «Scraper (Raspatorium)

(migrad)

for the incision of bones (/i-qat‘ al-‘izam).

Our model was prepared according to the sketch
drawn by L. Leclerc' after the illustrations in the
Paris manuscripts of the Tasrif by az-Zahrawi (4th/
10th cent.). The illustration added here goes back to
one of the Oxford manuscripts.’

«Raspatory»
(migrad)

»bent at an angle at the end» (mu‘aqqaf at-taraf).
Our model was prepared according to the sketch
drawn by L. Leclerc’ after the illustrations in the
Paris manuscripts of the Tasrif by az-Zahrawi
(4th/10th cent.). The illustration reproduced here

is taken from such a source.* The rounded shape of
the blade probably did not affect its function.

' La chirurgie d’Abulcasis, p. 219, fig. no. 130.

? Bodleian Library, Marsh 54, v. Albucasis. On Surgery and
Instruments, p. 573.

* La chirurgie d’Abulcasis, p. 219, fig. no. 125.

* Bibliotheque nationale, ar. 2953, fol. 80b; cf. Albucasis. On
Surgery and Instruments, p. 573; v. also E. Gurlt, Geschichte
der Chirurgie, vol. 1, p. 642 and plate V, no. 85; K. Sudhoff,
Beitréige zur Geschichte der Chirurgie im Mittelalter, 2nd
part, p. 58 (repr., op. cit., p. 208).

Our model:
Brass and stainless steel. Length: 174 mm.

(Inventory No. H 3.12)

e

Albucasis. On Surgery and Instruments,
p- 573 (MS Marsh).

Fig. from the Latin MS, Munich, cod. lat. 161, after
K. Sudhoff, Beitrdge ..., 2nd part, plate XVII, 8-9.

Our model:

Brass and stainless steel.
Length: 174 mm.
(Inventory No. H. 3.13)
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az-Zahrawi, Tasrif,
MS Paris Bibl. nat.,
ar. 2953, fol. 80b.
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¢)
«Raspatory
(migrad)

«with indentation» (fihi tagwif), i.e. with a concave
blade.

Our model is based on the sketch drawn by L.
Leclerc’ after the illustrations in the Paris manu-
scripts of the Tasrif by az-Zahrawi (4th/10th cent.).
The illustrations reproduced here are from the cop-
ies Huntington (a) and Marsh (b) in Oxford’.

d)
«Broad Raspatory»
(migrad ‘arid)

Our model is based on the sketch drawn by L.
Leclerc® after the illustrations in the Paris manu-
scripts of the Tasrif by az-Zahrawi (4th/10th cent.).
The illustrations reproduced here’ come from

the manuscripts Veliyeddin'’ (a) at Istanbul and
Marsh'' (b) at Oxford.

* La chirurgie d’Abulcasis, p. 219, fig. no. 124.

®No. 502, v. facsimile ed., vol. 2, p. 528.

" Bodleian Library, Huntington 156 et Marsh 54, v.
Albucasis. On Surgery and Instruments, p. 571; v. also E.
Gurlt, Geschichte der Chirurgie, vol. 1, p. 642 and plate V,
no. 84; K. Sudhoff, Beitrdge zur Geschichte der Chirurgie im
Mittelalter, 2nd part, p. 58 (repr., op. cit., p. 208).

Our model:
Brass and stainless steel.
Length: 150 mm.

(Inventory No. H 3.14)

(b)

‘ —<  (a)

Our model:

Brass and stainless steel.
Length: 182 mm.
(Inventory No. H 3.15)

¥ La chirurgie d’Abulcasis, p. 219, fig. no. 126.

’ No. 2491, fol. 185b; cf. facsimile ed., vol. 2, p. 528.

' Marsh 54, v. Albucasis. On Surgery and Instruments, p.
571; v. also E. Gurlt, Geschichte der Chirurgie, vol. 1, p. 642
and plate V, no. 86.
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Our model:

Brass and stainless steel.
Length: 245 mm.
(Inventory No. H 3.16)

¢ <Compact Hacksaw>

(minsar muhkam)

Our model is based on the sketch drawn by L.
Leclerc'' after the illustrations in the Paris manu-
scripts of the Tasrif by az-Zahrawi (4th/10th cent.)
and following the illustration in the Istanbul manu-
script Veliyeddin."? According to az-Zahrawi, the
bow and the blade are of «iron» (hadid), the handle az Zahrawi, Tasrif. MS Veliyeddin
of box-tree wood (bags), «turned and fastened well». no. 2491, fol. 185b.

7 Padsaw

(minsar)

Notre modele:

Laiton et acier inoxydable.
Longueur: 145mm.
(Inventaire no. H 3.17)

Albucasis.
On Surgery and Instruments,
p- 567 (MS Marsh).

¥

Our model is based on the sketch drawn by L.
Leclerc"” after the illustrations in the Paris manu-
scripts of the Tasrif by az-Zahrawi (4th/10th
cent.). It corresponds to the drawing in the Ox-
ford manuscript Marsh',

" La chirurgie d’Abulcasis, p. 219, fig. no. 128.

12 No. 2491, fol. 185b.; v. also E. Gurlt, Geschichte der Chir-
urgie, vol. 1, p. 642 and plate V, no. 81; K. Sudhoff, Beitrdge
zur Geschichte der Chirurgie im Mittelalter, 2nd part, p. 58
(repr., op. cit. p. 208).

" La chirurgie d’Abulcasis, p. 218, fig. no. 119.

" Bodleian Library, Marsh 54, v. Albucasis. On Surgery and
Instruments, p. 567; v. also E. Gurlt, Geschichte der Chirur-
gie, vol. 1, p. 642 and plate V, no. 79.

az-Zahrawi, Tasrif, MS Veliyeddin
no. 2491, fol. 185a.
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g
«Large hacksaw>

(minsar kabir)

Our model is based on the sketch drawn by L.
Leclerc® after the illustrations in the Paris manu-
scripts of the Tasrif by az-Zahrawi (4th/10th
cent.). Additionally, the illustrations from the
manuscript Veliyeddin'® at Istanbul and from one
of the Paris manuscripts are reproduced here."”
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az-Zahrawi, Tasrif,
MS Paris Bibl. nat. ar., 2953, fol. 79b.

Our model:
Brass and stainless steel.
Length: 255 mm.

(Inventory No. H 3.18)

H2p

0

az-Zahrawi, Tasrif,
MS Veliyeddin no. 2491, fol. 145b.

Early European saw for cutting bones (ca. 1550),
Nuremberg, <Germanisches Nationalmuseum>.

¥ La chirurgie d’Abulcasis, p. 218, fig. no. 122; v. also E.
Gurlt, Geschichte der Chirurgie, vol. 1, p. 642 and plate V,
no. 80.

' No. 2491, fol. 145b.

" Bibl. nat., ar. 2953, fol. 79b.
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In view of the fact that the fol-
lowing surgical instruments are
depicted variously in different
manuscripts, it seemed advisa-
ble to collect the relevant pages
of the manuscripts here and

to indicate with the letters of
the alphabet those instruments
which we reconstructed.

> buslael

‘Q{‘fffffffff}fwﬁq?!

az-Zahrawi, Tasrif, Siileymaniye
Kiitiiphanesi, collection Besiraga 502,
facsimile ed., vol. 2, p. 528.

az-Zahrawi, Tasrif,
MS Paris Bibl. nat., ar. 2953, fol. 80.
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From the Turkish version of az-Zahrawi’s text by Serefeddin az-Zahrawi, Tasrif,
(9th/15th cent.). MS Paris suppl. turc 693, fol. 138a. MS Berlin, Staatsbibl., MS or. 91, f. 154 a.

az-Zahrawi, Tasrif,
MS Veliyeddin no. 2491, fol. 185-186a.
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VARIOUS INSTRUMENTS
from al-Fustat (Egypt)

ca. 3rd/9th cent.?
(Originals in the Islamic Museum, Cairo)

The few publications' to have appeared so far on
these uncertain archaeological finds do not, unfor-
tunately, offer the detailed comparison needed for
their identification with instruments known from
literature; in some cases, the function is obvious,
e.g. tweezers (fig. 1, on the right); others are unusu-

' Sami K. Hamarneh, Excavated Surgical Instruments from
old Cairo, Egypt, in: Annali Dell'Istituto e Museo di Storia
della Scienza di Firenze, 2/1977/1-14, 6 fig.

S

Our models (figs. 1-5)
Brass, partly silver-plated
(Originals of copper alloys)
Length: 44-137 mm.
(Inventory nos. H 8.01-43)

al but can be identified quite correctly with the help
of the descriptions and illustrations in the Kitab
at-Tagrif; e.g. fig. 1, 2 from the left is probably a
multiple cauter (see above, pp. 60, 81) which would
be useful for eyelids; a few more common cauters
of the kind described in az-Zahrawi’s book (see
above, p. 36 ff.) are collected in fig. 5; fig. 4 shows
two classical forms of the scalpel.
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An occidental idealised portrait of Geber, the Lati-
nised name of Gabir b. Haiyan (2nd/8th cent.), the
father of Arab chemistry. The picture is from Codex
lat. Ashburnham 1166 of the Biblioteca Laurenziana
at Florence'; the scroll on the side reads: «Deus et
natura non faciunt frustra».

"v. G.B. Hartlaub, Der Stein der Weisen, Munich 1959, pl. 15;
E.E. Ploss, H. Roosen-Runge, H. Schipperges and H. Buntz,
Alchimia. Ideologie und Technologie, Munich 1970, p. 84; H.
Schipperges, Arabische Medizin im lateinischen Mittelalter,
p. 135.



Introduction

WHEN we trace the origin of the words chem-
istry and alchemy back a long way through
the occidental cultural sphere, we encounter in
about the 12th century the Arabic loanword kimiya’
or, with its article, al-kimiya’. Prpbably we strike
here on the word yvueio, ynueio or xnuta that had
been used by the Greeks since an unknown time, a
word whose origin the philologists and historians
of chemistry have not yet agreed on.' Chemistry or
alchemy in the sense of the transmutation or imita-
tion of metals, or the art of making gold, under the
name of al-kimiya’, reached the Arabic-Islamic
culture area rather early, in any case earlier than the
‘ilm as-san‘a, which we encounter since the mid-
dle of the 2nd/8th century in the works of the most
important figure of Arab alchemy, Gabir b. Haiyan,
in the sense of the art of the quantitative transfor-
mation of materials on a qualitative basis.”

That the inhabitants of the Arabian peninsula pos-
sessed a rather sound knowledge of metallurgy and
of the manufacture of glass before Islam has been
attested by the rich finds unearthed since 1971 at
the excavations of Qaryat al-Fau.’ The answer to
the question of how far this knowledge had spread
in Arabia will be one of the tasks which future
historians of science will have to solve. We shall
not indulge in any guesswork about the question of
whether this knowledge was accompanied by some
type of written documents.

The earliest preoccupation by Muslims with
chemistry-alchemy as a scientific discipline is
connected in Arabic literature with the names of
scholars from the conquered territories. Accord-
ing to several early Arabic sources, Prince Halid b.
Yazid, a son of the second Umaiyad ruler (d. prob-
ably after 102/720), was the first among the Arabs
to preoccupy himself with this art. He himself

"v. F. Sezgin, Geschichte des arabischen Schrifttums, vol. 4,
Leiden 1971, p. 3; see also E. E. Ploss, H. Roosen-Runge, H.
Schipperges, H. Buntz, Alchimia. Ideologie und Technologie,
Munich 1970, p. 15.

% v. F. Sezgin, op. cit., vol. 4, pp. 4-10.

* The place lies 700 km south-west of ar-Riyad in today’s Sau-
di Arabia. At present I have only the first of the volumes on the
excavations to have appeared so far: Qaryat al-Fau. A Portrait
of Pre-Islamic Civilisation in Saudi Arabia by A. R. al-Ansary,
Riyadh 1982.

states that having missed the caliphate he turned

to scientific studies, particularly to alchemy.* He is
said to have been the first to suggest the translation
of books on astronomy, medicine and alchemy.’
Among his teachers in alchemy are named a Steph-
anos and a Marianus of Alexandria.® The grounds
for his position in the history of Arab alchemy
agree with one another in the treatises preserved
under his name, in the statements of several Arabic
sources and in the relevant citations and references
in alchemical literature.

Moreover, there is the evidence of several extant
manuscripts on books that were translated from
the Greek into Arabic on his orders. Of course, not
all scholars share the conviction expressed here.
The doubts concerning the role assigned to Halid
b. Yazid in the history of alchemy go back to a
scholar who otherwise made a significant contribu-
tion to the study of Arabic-Islamic science, namely
to Julius Ruska,” who, however, almost categori-
cally denied the beginning of the study of this and
other scientific [98] disciplines in Islamic times

*v. Ibn an-Nadim, Fihrist, p. 354; F. Sezgin, op. cit., vol. 4, p.
121.

*F. Sezgin, op. cit., vol. 4, p. 121.

% ibid, p. 122.

"1 do not wish to miss the opportunity to make available to
future research a note I made (in the margin of p. 124) in my
own copy of the 4th volume of the Geschichte des arabischen
Schrifttums about one of the objections raised by Ruska. It is
aresponse to H. E. Stapleton and R. F. Azo, An Alchemical
Compilation of the Thirteenth Century, A. D., in: Memoirs of
the Asiatic Society of Bengal (Calcutta) 3/1910-1914/57-94,
especially. p. 60 (repr. in: Natural Sciences in Islam, vol. 61,
Frankfurt 2001, pp. 27-64, esp. p. 30). This involves the state-
ment made by Halid b. Yazid in his Risala fi s-San‘a as-Sarifa
wa-hawdssiha, where in connection with some medicine he
says that he had treated Talha b. ‘Ubaidallah with it. Stapleton
and Azo take this name to be that of the war-hero of the same
name who fell in 656 A.D. in the so-called camel battle, before
Halid b. Yazid was born, and conclude from this that the
treatise is a fake. Ruska seized the opportunity to agree with
this. (Arabische Alchemisten. I. Chalid ibn Jazid ibn Mu‘awiya,
Heidelberg 1924, p. 29; repr. in: Natural Sciences in Islam,
vol. 59, Frankfurt 2001, p. 29). Apart from my response that
other persons by the name Talha b. ‘Abdallah (or ‘Ubaidallah)
known to the sources could come into question here, I find the
note that in the manuscript Nuruosmaniye 3633 (fol. 172 b) the
statement of Halid runs like this: ‘@lagtu Ibn Abi ‘Ubaidallah
(«I have treated Ibn Abi ‘Ubaidallah»).
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before the 3rd/9th century. Ruska did not, as far

as I know, deal with the pseudepigrapha—which
appear in Arabic literature as titles, in quotations

or as extant works, and the question of whose
historicity is of great importance not only for the
history of Arab chemistry-alchemy, but for the
history of chemistry-alchemy as such—as one

of the fundamental problems in the emergence of
Arabic-Islamic knowledge, but discussed them from
case to case and almost always considered them as
writings authored by the «Arabs» themselves. How-
ever, if that were so, then in the field of alchemy—
and not only there—the «Arabs» would be in an
unusual situation of having authored their sources
under pseudonyms in order to be able to quote them
later as such in their own works. The question that
logically follows from this, namely, whether in
terms of content the Arabs could actually have been
the authors of these pseudepigraphical sources at all
has not, as far as [ know, been seriously asked yet.
Many share Ruska’s attitude.

In most of the volumes of my Geschichte des
arabischen Schrifttums, published since 1967, I
have clearly stated the ideas about this problem that
occurred to me in the course of my work on the his-
tory of Arabic-Islamic sciences. Naturally, I am not
happy that my ideas have not found the acceptance
which I expected from most of the colleagues in the
field. However, nowhere do I find my views refuted
with well-founded arguments.

Within the narrow confines of this introduction

I wish to say just this: the writings on alchemy
preserved in Arabic literature which pretend to be
works by the authorities of Antiquity or which are
in circulation as translations under unknown names
are, in my view, important documents for a period
that is still too little known in the history of the
subject. By this is meant the period of Late Antiq-
uity when pseudepigraphy enjoyed great popularity.
Its beginnings among the Greeks extend back to

the second century B.C. The pseudepigrapha bring
us into contact with an aspect of science that was
cultivated originally by the ancient Egyptians and
the Greeks, and which was later cultivated in the
cultural centres along the Mediterranean in Late
Antiquity until the time of Early Islam, and was en-
riched with new elements and ideas; these were not
necessarily correct in all cases, but through these
the disciplines concerned seem to have reached
quite a high standard.

Not all treatises on alchemy preserved in Arabic
translation belong to the realm of pseudepigrapha.
Among the true original which are extant only in
Arabic translation, we must count, e.g. several
works by Zosimus from Upper Egypt (fiourished
probably between 350 and 420 A.D.). His main
work, Mushaf as-suwar,® which was discovered

by the author of these lines, is probably the most
important extant document of the alchemy of Late
Antiquity. Future studies of this book will certainly
lead to a new understanding of the history of al-
chemy in Late Antiquity.’

Incidentally, not all the originals of the pseude-
pigrapha preserved in Arabic translation are lost.
The extant corpus of original texts in the field of
alchemy and beyond, consisting both of independ-
ent books and also of fragments in Arabic literature,
should in fact suffice for ruling the «Arabs» out as
the authors of the pseudepigrapha. The convention-
al manner of looking at things stems from a period
of research in the history of chemistry and alchemy,
when practically nothing was known about the
relevant Arabic material, and should therefore

be reconsidered critically. The materials [99] put
together in the fourth volume of the Geschichte

des arabischen Schrifttums could provide impetus
for such a reconsideration in accordance with the
present state of knowledge.

Alchemical pseudepigrapha began reaching the
Arab-Islamic world in the first century of Islam (7th
cent. A.D), perhaps already together with some
works which carried the names of their true authors.
Persons who were acquainted with these writings
and could communicate and translate their contents
were as a rule members of the cultural elite of the
conquered countries which, along with their cul-
tural centres, were now part of the Islamic territory.
With the translation of those works and the sup-
ported continuation of practical alchemical art by
the old representatives and their newly found pupils
the period of the reception of the subject in the

¥ F. Sezgin, op. cit., vol. 4, p. 75.

? Regrettably, an Arabist, displaying much destructive energy,
took the liberty, in his handbook, which appeared soon after the
fourth volume of the Geschichte des arabischen Schrifttums,

of referring to the book Mushaf as-suwar as «Letters from
Zosimus to Theosebeia», parts of which consisted of fragments
which I had listed as independent writings by Zosimus. He
pronounced this judgment from his desk, without having seen
any of the works mentioned.
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Arabic-Islamic culture area began. The content of
these writings originating in these new circles could,
understandably enough, consist for quite some time
of nothing but imitations and adaptations of the ear-
liest translated works which had been authored by
the youngest representatives of the discipline from
the old cultural centres. The intensity of the contin-
uation of chemistry-alchemy, the greatly enhanced
interest in the subject and the helpful support on be-
half of the neighboring disciplines which had found
their way into the new cultural sphere at about the
same time made possible a rapid transition to the
phase of assimilation and shortly afterwards even
to creativity. The content of those earliest transla-
tions and the quotations of Arab alchemists from
them create the impression that the art of alchemy
must have reached by and large a remarkable level
among the people living along the Eastern Medi-
terranean shortly before the advent of Islam. The
main thing that was lacking was exchange and
interaction between the traditional cultural centres.
That situation changed in the early Islamic period.
Especially, Iraq with all its favourable conditions
became the focal point. A phenomenon like Gabir
b. Haiyan, who combined in his work, appearing
since about the middle of the 2nd/8th century, the
two phases of the assimilation and creativity of
Arabic alchemy which we have mentioned, can be
explained only through this historic constellation.
The chronological sequence of the progress of his
thought which can be deduced from his works, the
method of his citations and his attitude towards the
sources help us to follow his development as clearly
as with nearly no other comparable figure in intel-
lectual history. The period of the history of alchemy
which began with him, which was moulded by him
and which enjoyed a comparatively high standard,
was to extend up to the emergence of scholars like
Boyle, Priestley and Lavoisier. His persona and his
work embody almost singly the following period

of the subject until the 11th/17th century in the
Arabic-Islamic culture area and in the Occident.
Therefore we wish to pay special attention to him at
this point.

Gabir b. Haiyan

In the fourth volume of my Geschichte des ara-
bischen Schrifttums (pp. 132-269) which appeared
in 1971, I treated the life and work of Gabir b.
Haiyan extensively and defended the authenticity of
his lifespan and the corpus of his writings against
the views of Paul Kraus, who from 1931 onwards
upheld the view that Gabir was a legendary person
and that the writings attributed to him were au-
thored by representatives of the Ismaili school of
alchemy in the period between circa 250/860 and
350/960. Leaving aside the strange dating, which
is untenable in my view, Kraus showed in his
book Jabir ibn Hayyan. Contribution a I’ histoire
des idées scientifiques dans I’Islam" in which he
defends his idea of the origin of the corpus that the
importance of the writings was unexpectedly great.
The passage of time did not change my view of
Gabir’s lifespan and his authorship. Moreover, with
the more comprehensive overview which I have
gained through my work on other Arabic-Islamic
sciences since 1971, I can relate the appearance of
Gabir’s writings only to his early date, in accord-
ance with the Arabic sources. The author of those
writings cannot have lived earlier or later than the
second half of the 2nd/8th century.

Gabir was primarily an alchemist or rather a chem-
ist. In the course of time and as a consequence of
his becoming acquainted with translated works,
his interest widened to include medicine, physics,
astronomy, mathematics [100] and almost all other
branches of knowledge of his time.

On the question of the historicity of Gabir and the
authenticity of his work, Kraus himself provided
us with important clues. Among these is the fact
that many of the titles of Gabir’s works mentioned
by the historian of science Ibn an-Nadim (4th/10th
cent.) are corroborated by extant writings'' and that
there are cross-references between the titles,'” thus
confirming the chronological sequence of the works
given by Ibn an-Nadim after Gabir’s own lists."
The remarkable uniformity and consistency of the

" Vol. I: Le corpus des écrits jabiriens, vol. 1L: Jabir et la sci-
ence grecque, Cairo 1942-1943 (repr. in: Natural Sciences in
Islam, vol. 67-68, Frankfurt 2002).

"' P. Kraus, Jabir ibn Hayyan, vol. 1, Introduction, p. 21; F. Sez-
gin, op. cit., vol. 4, p. 136.

"2 P. Kraus, op. cit., vol. 1, Introduction, pp. 24-25.

" ibid, vol. 1, p. 23.
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ideas spread over various books and the biblio-
graphical references, together with the frequent rep-
etitions, help the dominant ideas in Gabir’s system
to stand out again and again."* In his first study on
Gabir, Kraus'® already noticed that Gabir’s writings
were characterised by certain common features of
style and language. One could «therefore not take
out an individual work from this corpus and declare
it as unauthentic without endangering the authentic-
ity of the entire collection.»'® And: «All the indi-
vidual features of the natural sciences are built into
a larger context and receive their significance and
justification only from this context. We are dealing
here with a philosophical train of thought which

is the actual starting point of the author and his
strength throughout. Again and again he emphasis-
es that the use of the equipment and the practice of
science (‘amal) leads nowhere if theory (‘ilm, gijas,
burhan) is not given its proper place.»"

One of the characteristics of Gabir’s alchemy is

his notion that the elixir can be gained not only
from mineral substances but also from animals

and plants. He even favours the elixir from animal
substances since these are more highly developed
than the others."

The extraction of the true elixir must rest on se-
cure principles and must fulfil all the conditions of
exactitude. For this Gabir relies on the idea that in
the material world all things are composed of four
elements which, for their part, are built up on four
elementary qualities. Through the method of the
proportions of equilibrium it is possible to define
the shares of the four natures occurring in each
body and to specify thus exactly its composition.
The chemist will be able to control all changes that
occur in the body as soon as he is able to produce
separately each of the elements and elementary
qualities through which nature operates. He will
also be in a position to create on his own new bod-

'* P. Kraus, op. cit., vol. 2, p. 135; F. Sezgin, op. cit., vol. 4, p.

137.

'S Dschabir ibn Hajjan und die Isma‘ilijja, in: Forschungs-
institut fiir Geschichte der Naturwissenschaften in Berlin.
Dritter Jahresbericht. Mit einer wissenschaftlichen Beilage:
Der Zusammenbruch der Dschabir-Legende. Berlin 1930, pp.
23-42, esp. p. 24 (repr. in: Natural Sciences in Islam, vol. 70,
Frankfurt 2002, pp. 97-116, esp. p. 98).

'S ibid, p. 24 (repr., p. 98).

' ibid, p. 25 (repr., p. 99); F. Sezgin, op. cit., vol. 4, p. 137.

' P. Kraus, Jabir ibn Hayyan, op. cit., vol. 2, p. 3.

ies and, above all, various elixirs which are capable
of acting upon the metals."

Gabir describes the function of an elixir in the fol-
lowing manner: «The four principles which have an
effect on the bodies from the three realms of nature,
which infiuence them and determine their colour,
are fire, water, air and earth. In fact there is no ac-
tion in the three realms of nature which is not the
result of these four elements. That is the reason why
we rely in this art (of alchemy) on the treatment of
these elements by strengthening those among them
which are too weak and making weaker those which
are too strong, in short, by upgrading that which

is inadequate. He who succeeds in handling those
four elements in the three realms of nature will

thus achieve all that is to be known and will have a
grasp of the knowledge of creation and of the art of
nature.»”

For the distillation of organic substances, Gabir
reserves an important place the kind of which
cannot be found in the same measure in the earlier
development of [101] this science. What is remark-
able about it is, above all, the use of sal ammoniac
not only of inorganic substances but also of organic
ones. Because of their volatility, he counts sal am-
moniac together with sulphur, mercury and arsenic
among the so-called «spirits».”'

The characteristic features of his chemistry also
include the clear description of procedures and
apparatuses, the methodological classification

of substances, emphasis on the experiment as an
important component, and a theory which is conclu-
sive in itself.”

Guided by his trust in human reason and natural
law, Gabir poses the question of artificial procrea-
tion (taulid). «For him any living creature, in fact
even humanity itself, is the result of the forces of
nature working together. For, nature, in its crea-

' P. Kraus, op. cit., vol. 2, pp. 4-5; F. Sezgin, op. cit., vol. 4, p.
138.

2 Gabir, Kitab as-Sabin, facsimile ed. under the title The
Book of Seventy, Frankfurt, Institut fiir Geschichte der
Arabisch-Islamischen Wissenschaften 1986, pp. 266-267;
Muhtar rasa‘il Gabir b. Haiyan, ed. by P. Kraus, Cairo 1935
(repr. Natural Sciences in Islam, vol. 66, Frankfurt 2002), p.
481; transl. by P. Kraus, Jabir ibn Hayyan, op. cit., vol. 2, p. 7;
F. Sezgin, op. cit., vol. 4, pp. 138-139.

' F. Sezgin, op. cit., vol. 4, p. 140; cf. P. Krause, Jabir ibn
Hayyan, op. cit., vol. 2, p. 41.

* cf. P. Kraus, op. cit., vol. 2, p. 32; F. Sezgin, op. cit., vol. 4,
p. 140.
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tions, obeys a law of quantity and numbers, the
secret of which is unveiled through the theory of
the proportions of equilibrium. The imitation of the
procedure of nature, indeed its improvement when
necessary, is possible—at least theoretically.»*
The idea of human automatons (homunculus) oc-
cupied the Middle Ages and the Renaissance, but
rarely does the problem get such scientific treat-
ment and rarely is it discussed in such detail as
done by Gabir.

The essential features of Gabir’s system include
measuring the four natures and establishing the
quantity with which they are represented in each
individual body. If the proportions can be defined
exactly, it will also be possible to alter the composi-
tion of bodies through additions to or subtractions
of their natures and to thus create new bodies.*
Within the framework of his theory, Gabir com-
pares the non-material natures with dots or zeroes.
The four natures that constitute the principle of

the elements can be grasped only through intel-
lect. Their warmth and dryness are not perceivable;
that is why they act as the zero does to numbers.
Zero does not possess any numerical value just as
natures can neither be felt nor seen.”

His belief in the mathematical order of the mate-
rial world and in the possibility of explaining the
qualitative change of substances on a quantitative
basis is most clearly expressed in his theory of

the proportions of equilibrium which he calls “ilm
al-mizan. This, in Gabir’s view, is «the fact that
the specific characteristics (hawdass) of substances,
particularly in the field of chemistry, can be meas-
ured and are based on numerically ascertainable
proportions. If, e.g., vinegar loses its acidic taste
when litharge is added, it means that vinegar had at
first a specific composition which can be expressed
in numbers and that this was altered through the ad-
dition of litharge which can likewise be expressed
numerically. The appearance of the specific charac-
teristic, in this case the capability of litharge to alter
vinegar, is therefore not accidental but depends

on the inner composition of the matter, and to

# ¢f. P. Kraus, op. cit., vol. 2, p. 32; F. Sezgin, op. cit., vol. 4,
p. 141,

* cf. P. Kraus, op. cit., vol. 2, p. 32; F. Sezgin, op. cit., vol. 4,
p. 145,

» P. Kraus, op. cit., vol. 2, pp. 179-181; F. Sezgin, op. cit., vol.
4, p. 145.

alter this at will is the task of the chemical proce-
dure (tadbir). If the specific characteristics have a
mathematical rationale, then the procedure also has
its justification and its correctness is—according to
Dschabir—established.»

«Thus the principle of the measurability of bod-

ies (mizan) implies that everything in the cosmos
conforms to mathematical laws. It indicates the
rational order of things, their harmony. On the one
hand, it is manifest in each and every thing, even

in the smallest, on the other, it is the broad abstract
concept of our world. Mizan is the symbol for
world order. Provided that there can be only one
mathematical rationale of the specific characteris-
tics, provided that it is clear in itself and cannot be
described now in one way and now in another, in
short, that there is only one type of mizan, only one
highest world principle .»*

From his basic chemical-physical notions, Gabir

is led to the formulation of [102] another system
which he calls ilm al-hawass («science of the spe-
cific characteristics»). Here he deals with the pecu-
liarities of minerals, plants and animals, their «sym-
pathies» and «antipathies» and with the significance
of their characteristics for the technical and medical
field.” With his immense material «Gabir is not
satisfied with a simple order or classification of the
characteristics. As strange as they might seem, they
must be submitted to a rational explanation, other-
wise they cannot be the subject of an exact science.
Beyond empirical observation, which itself aims

to establish even unusual characteristics of natural
things, one must define the causes on which they
depend.»

«In his Kitab al-Hawass, Gabir frequently connects
the concept of the characteristics with that of the
cause (‘illa, sabab). He criticises not only those the-
ologians (ahl as-sar) who deny the existence of the
characteristics, but also the philosophers—among
them Aristotle in particular—who maintain that

the cause of the characteristics is beyond human
understanding.»

* P. Kraus, Dschabir ibn Hajjan und die Isma‘ilijja, op. cit., pp.
25-26 (repr., op. cit., pp. 99-100); F. Sezgin, op. cit., vol. 4, pp.
145-146.

7P, Kraus, Jabir ibn Hayyan, op. cit., vol. 2, p. 91; F. Sezgin,
op. cit., vol. 4, p. 140.

# P. Kraus, Jabir ibn Hayyan, op. cit., vol. 2, p. 94; F. Sezgin,
op. cit., vol. 4, p. 140.
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«... Gabir attempts to find a causal explanation of
the causes.»” «Convinced that he developed natural
sciences on the basis of strict exactitude, Gabir is
bold enough to believe that he has wrested the very
last secret from nature. The characteristic feature

of his science consists in no admitting any limit for
human thought.»”

These are just a few of the concepts of chemistry-
alchemy and the natural sciences excerpted from
Gabir’s writings by Paul Kraus, which I selected
and cited in order to give the reader a general im-
pression. Gabir left behind a very extensive corpus
of writings as can be judged from the self-citations
and the cross-references, from the lists of titles
preserved in literature and from his extant works.
Kraus attempted to record as completely as possible
the manuscripts available in the libraries at his time.
Today the extent of the preserved writings known to
us is considerably larger than the titles recorded by
Kraus.” Moreover, Kraus was not able to study all
the writings of Gabir, but did manage a relatively
large part. All the same, his remarks on the ideas
hidden in those manuscripts are enough to show
that we are dealing with one of the most interesting
and most original figures in the history of science
and that those treatises refiect individual steps in
the rapid and continuous development of a scientist
who wishes to learn everything, who advances what
he has learnt and who incorporates it continuously
anew into a scientific system of natural philosophy.
The vast body of knowledge that Gabir was able to
acquire and assimilate in the course of more than
fifty years in that 2nd/8th century when various
works from foreign cultures, particularly from the
Greeks, became accessible to Muslims through
translations led Kraus, unfortunately, to an errone-
ous conclusion. He thought that being convinced

of the authenticity of Gabir’s corpus would mean
setting up at the beginning of Arabic science a
personality who would have anticipated the entire
achievements of the following generations and

¥ P. Kraus, Jabir ibn Hayyan, op. cit., vol. 2, p. 95; F. Sezgin,
op. cit., vol. 4, p. 141.

*P. Kraus, Jabir ibn Hayyan op. cit., vol. 2, pp. 98-99; F. Sez-
gin, op. cit., vol. 4, p. 141.

*''v. F. Sezgin, op. cit., vol. 4, pp. 231-269. In Tripoli (Libya)
in 1980 I happened to come across an important anthology
with about forty until then mostly unknown treatises by Gabir.
I have a low-quality Xerox-copy of the manuscript which is
mislaid at present.

made them superfiuous.” Here we must contradict
Kraus unreservedly. As wide as the framework of
Gabir’s universal knowledge might have been, as
masterly and as original the ideas expressed in his
works may appear, we still miss in his writings the
distinctive achievements known to us at this period
of Arabic-Islamic science of the 3rd/9th century
and the following centuries. Perhaps we can come
closer to a true assessment of his actual position in
the history of science [103] when we imagine that
he created a synthesis on the basis of the individual
pieces of knowledge that had become known to
him through the pseudepigrapha and the original
writings of preceding generations and through the
notions which he developed on the basis of his
own experiences—a synthesis which we may call
the foundation of chemistry-alchemy as a science
based on experiment and theory. The development
achieved by him was so enormous that it slowed
down afterwards in the Islamic world, but with-
out coming to a full stop. Its direct and indirect
infiuence on the origin and development of the
subject in the Occident extends, according to the
present state of our knowledge, from the 13th up to
the 17th century, when efforts began to be made in
the West to place the subject on a new basis.

The art of alchemy-chemistry was extensively culti-
vated among Gabir’s contemporaries and in the first
two generations following him. Of the importance
of the titles known to us through citations and of
the few extant treatises, no evaluation is available
which rests on an examination of this material. The
natural philosopher Ya‘qub b. Ishaq al-Kindi* (d.
soon after 256/870) seems to have taken a rather
negative attitude towards al-kimiya’. Of course,
today, we are not yet in a position to determine
what exactly he rejected™ in chemistry-alchemy,
which gave his younger contemporary Abu Bakr
ar-Razi a cause for refutation (Kitab ar-Radd ‘ala
[-Kindi fi raddihi ‘ala s-sina‘a). Al-Kindi’s extant
Kitab fi Kimiya@’ al-‘itr wa-t-tas‘idat” («Book on
the chemistry of perfumes and distillations») allows
us to suppose that he rejected the notion of transmu-

* P. Kraus, Jabir ibn Hayyan, vol. 1, Preface, p. 48; F. Sezgin,
op. cit., vol. 4, pp. 184, 189.

*v. F. Sezgin, op. cit., vol. 3, pp. 244-247.

*v. ibid, vol. 4, p.6.

* ed. and transl. into German by Karl Garbers, Leipzig 1948
(repr. Natural Sciences in Islam, vol. 72, Frankfurt 2002).
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tation and the corresponding imitations. This book
consists of a collection of more than one hundred
recipes «for the manufacture of fragrant oils and
ointments as well as aromatic waters, and for the
substitution or rather the counterfeiting of precious
drugs, which give an interesting insight into the per-
fumery and also the trade in drugs and perfumes of
those times».* The eminent physician and philoso-
pher Abi Bakr Muhammad b. Zakariya“ ar-Razi*’
(b. ca. 251/865, d. 313/925) was seriously engaged
in the art of chemistry-alchemy. Apart from the
fact that he refers to Gabir in his fundamental work
on alchemy, the Kitab al-Asrar,” ar-Razi is highly
dependent on Gabir as shown clearly by H. E. Sta-
pleton,” R. F. Azo and M. Hidayat Husain in 1927
through a comparison between the works of Gabir
and ar-Razi which were available to them. Our
knowledge of ar-Razi’s chemistry-alchemy is due
for the most part to Julius Ruska, whose investiga-
tions, translations and editions of ar-Razi’s texts
between 1928 and 1939 filled a considerable lacuna
in the history of chemistry. He calls ar-Razi «the
pioneer of chemistry» or even «the founder of a
new chemistry». He came, however, to this conclu-
sion because he accepted P. Kraus’s view that Gabir
was a fictitious figure.

From ar-Razi’s propaedeutic introduction (Kitab
al-Mudhal at-ta‘limi), Ruska® communicates the
manner in which he introduces instruments: «Ac-
cording to Razi, each art has its special instruments
... Thus alchemy also uses instruments and sub-
stances that must be known very thoroughly when
wanting to deal with this art. First, the ‘bodies’
[agsad] and the ‘spirits’ [arwah], i.e. the metals and
the volatile substances, sulphur, mercury, zarnich
and sal ammoniac must be known, then the dif-
ferent kinds of salts, borax, vitriol and alum, then
certain ores and rocks and some substances which

36

Karl Garbers, op. cit., p. 2.

7v. F. Sezgin, op. cit., vol. 3, pp. 274-294; vol. 4, pp. 275-282.
#® v. ibid, vol. 4, pp. 216-217.

* Chemistry in Iraq and Persia in the tenth century A. D., in:
Memoirs of the Asiatic Society of Bengal 8/1922-29/317-418,
esp. pp- 335-340 (repr. in: Natural Sciences in Islam, vol. 73,
Frankfurt 2002, pp. 9-114, esp. pp. 27-32).

“ Al-Razi’s Buch Geheimnis der Geheimnisse. Mit Einleitung
und Erlduterungen in deutscher Ubersetzung, in: Quellen

und Studien zur Geschichte der Naturwissenschaften und der
Medizin, vol. 6, Berlin 1937, p. 10 (repr. in: Natural Sciences
in Islam, vol. 74, Frankfurt 2002, pp. 1-260, esp. p. 24).

are produced artificially. Again, the construction
and function of the apparatuses used for melting
the metals and the treatment of other substances
must be known, that is to say, the kilns, hearths,
crucibles, distillation fiasks and other utensils. An
apparatus for sublimation is already discussed in
great detail here, which is called a/-utal in Arabic
[104] and which is known even now under that
name ‘aludel’. After studying the substances and
the apparatuses, the pupil should then proceed to
the study of the behaviour of the substances under
different procedures.»

Since Ruska*' failed to recognise Gabir’s historicity,
he was convinced that ar-Razi should get the credit
«for having brought alchemy into a strictly scien-
tific form for the first time.» For the sake of com-
parison between the two great figures in the history
of alchemy-chemistry, Gabir and ar-Razi, I reiter-
ate here my conviction which I voiced 31 years
ago: while Gabir, in his purely alchemical treatises,
draws upon a manifold system of ideas for the
experiments and observations and while he again
and again stands out as a great and independent
natural philosopher, it is characteristic of ar-Razi to
create with short instructions and brief descriptions
of the materials, apparatuses and procedures an
alchemy-chemistry which has to serve more practi-
cal purposes.*” As I see it, the chemistry-alchemy
we know from the works of ar-Razi would be
unthinkable without the great opus of Gabir which
preceded it.

Like Gabir’s writings, ar-Razi’s also exercised a
great influence on the process of dealing with chem-
istry and its progress up to a new stage of develop-
ment in the 17th century in the Occident (see below,
p. 105 ff.). It is one of the conspicuous phenomena
of the history of alchemy that a contemporary of
ar-Razi named Abu ‘Abdallah Muhammad Ibn
Umail,” ignoring the progress made by the experi-
mental scientific method of the subject, continued
on a path of alchemy that operated with allegories.
J. Ruska thought that he had found the home of this
allegorical orientation in Egypt. Without think-

ing of a specific home, we believe that the origin
of this orientation of alchemy is to be sought in

' Al-Razi’s Buch Geheimnis der Geheimnisse, op. cit., p. 13
(repr., op. cit., p. 27).

*F. Sezgin, op. cit., vol. 4, p. 277.

“ ibid, vol. 4, pp. 283-288.
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the pre-Islamic pseudepigrapha, which include the
Turba Philosophorum™® (before the 4th cent. A.D.).*
Ibn Umail seems to have found a rather wide popu-
larity in the Occident. The Latin allegorists called
him Senior Zadith filius Hamuelis.
Chemistry-alchemy, widely propagated by Gabir
and ar-Razi, continued to be cultivated for centuries
in the Arabic-Islamic culture area. However, we

do not know of any scholar among their successors
who had made his mark by developing the field fur-
ther on a new creative basis, a field which had been
shaped by Gabir and ar-Razi. The work done by the
following generations consists of relatively modest
contributions in which the progress achieved was
not so much in the realm of theory but in practi-

cal application, such as, e.g., the widespread use

of saltpeter or the quite advanced development of
inks. Thus H. E. Stapleton and R. F. Azo found

in the small treatise by Abu 1-Hakim Muhammad

b. ‘Abdalmalik al-Kati*® (written 426/1035) chemi-
cal procedures, as one would find again only 700
years later in the writings of J. Black and A.-L.
Lavoisier.”” Unfortunately, research is in rather poor
shape, especially in this area of Arabic-Islamic
chemistry-alchemy.

After this overview I would like to discuss briefiy
the question of the continuation of Arabic-Islamic
alchemy in the Occident. The beginnings of the
knowledge of Arabic chemistry-alchemy in the
Latin world continue to remain a mystery. At this
point we have no reason for believing that in this
field, too, Arabic treatises came to the knowledge
of Europeans through translations as early as in the
4th/10th century. But on the other hand, we know
for certain that Arabs in Spain could already author
books on this subject in the first half of the 5th/11th
century.” In this connection it is worth noting that
the historian of chemistry, Marcelin Berthelot,
could ascertain towards the end of the 19th century
that in the second edition of the famous treatise
Mappae clavicula (on the production of colours
and dyeing) some Arabic alchemistic [105] terms

*F. Sezgin, op. cit., vol. 4, pp. 60-66.

* ibid, p. 286.

% ibid, p. 291-292.

‘" H. E. Stapleton, R. F. Azo, Alchemical equipment in the
eleventh century A. D., in: Memoirs of the Asiatic Society of
Bengal 1/1905/47-70, part. p. 48 (repr. in: Natural Sciences in
Islam, vol. 61, Frankfurt 2001, p. 2).

* F. Sezgin, op. cit., vol. 4, pp. 294-298.

occur.” These and other elements, missing in the
older of the two extant manuscripts of the treatise,
which probably dates from the 10th century, led to
the assumption that they were interpolated in the
first half of the 12th century. This edition, which
also contains some English words, is even associ-
ated with the name of the famous English scholar
and translator Adelard of Bath.”® Based on this

fact, the historian of chemistry, John Maxson Still-
man’' opined: «It is during the twelfth century that
Christian Europe first seems to have assimilated
the results of Arabian chemistry and it is probable
that these manuscripts had their origin either in
Italy or in the south of France.» Once sufficient
insight into the translated material from Arabic
alchemical-chemical books, their adaptations,
imitations and forgeries in Latin literature, has been
gained it is possible to reach the supposition that
the beginnings of the translation activity in this area
can be placed in the first half of the 12th century.
Julius Ruska™ asked himself in 1935 how the Oc-
cident got to know these books. His answer which,
as I believe, is still valid even now is as follows:
«For the time being it is difficult to say what the
circumstances were on which the selection of the
translated authors depended. We can hardly credit
the oldest translators with a special knowledge of
the field and critical acumen. Thus they would have
been dependent on the judgment of the Muslims to
whom they owe the Arabic material; in other words,
the oldest stock of Latin alchemy must have been

a refiection of the literature which enjoyed wider
popularity and special esteem in the Islamic west in
the 11th/12th century.»

Even now we are far removed from even an ap-
proximate idea as to which and how many treatises
altogether of Arabic-Islamic alchemy reached the
Occident in translations. Several treatises under the

¥ La chimie au moyen age, vol. 1, Paris 1893 (repr. Osnabriick,
Amsterdam 1967), p. 59.

* G. Sarton, Introduction to the History of Science, vol. 1, pp.
533-534; E. E. Ploss, H. Roosen-Runge, H. Schipperges, H.
Buntz, Alchimia, op. cit., p. 52 ff.

*' The Story of Alchemy and Early Chemistry, New York 1960
(repr. of The Story of Early Chemistry, New York 1924), p.
188.

52 Ubersetzung und Bearbeitungen von al-Razis Buch Geheim-
nis der Geheimnisse, in: Quellen und Studien zur Geschichte
der Naturwissenschaften und der Medizin, vol. 4, Berlin 1935,
pp. 153-239, esp. p. 154 (repr. in: Natural Sciences in Islam,
vol. 74, Frankfurt 2002, pp. 261-347, esp. p. 262).
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authorship of Geber and Rhazes (ar-Razi) had been
widely circulated since at least the 13th century.
Historians of chemistry of the 18th and 19th centu-
ries identified the former with Gabir b. Haiyan. The
most vehement objection to this identification came
in 1893 from the French historian of chemistry M.
Berthelot.” In his opinion «the Arabic works of
Dschabir, judged by the accuracy in the presenta-
tion of facts, as also by the clarity of the teachings
and the literary structure, are infinitely far removed
from the Latin treatises of the pseudo-Gerber. Not
only is any knowledge of the new and original
facts contained in these Latin treatises missing

in the writings of the Arabic author, but it is not
even possible to find in them even a single page

or paragraph that could be considered a translation
from the Arabic works.» Here Berthelot refers to
the following Geber-treatises 1. Summa perfectionis
magisterii; 2. De investigatione perfectionis; 3. De
inventione veritatis; 4. Testamentum Geberi.

Julius Ruska™ was perhaps the first Arabist to deal
with the Geber question, even though at a time
(1929) when just very few Arabic manuscripts of
Gabir’s were known. On the content of the treatises,
Ruska says:” «In order to move one step ahead
with the Geber problem we must take note of three
things: the general dependence of the Geber trea-
tises on Arabic alchemy, the special dependence

on Dschabir, and the new experiences and observa-
tions [106] which are set down in these treatises.
That the author is dependent on Arabic alchemy

in all the essentials is obvious. I consider it totally
impossible that his work could be the translation

of a work by the old Dschabir ibn Hajjan. In which
respect the author already goes beyond the Arabs
cannot be ascertained today when we consider that
we still have only an unsatisfactory grasp of Arabic

3 La chimie au moyen dge, vol. 3, Paris 1893 (repr. in: Natural
Sciences in Islam, vol. 64, Frankfurt 2002), p. 23; J. Ruska,
Die bisherigen Versuche, das Dschabir-Problem zu ldsen, in:
Forschungs-Institut fiir Geschichte der Naturwissenschaften

in Berlin. Dritter Jahresbericht, Berlin 1930, p. 14 (repr. in:
Natural Sciences in Islam, vol. 70, Frankfurt 2002, pp. 89-102,
esp. p. 94); F. Sezgin, op. cit., vol. 4, p. 175.

> Pseudo-Geber, in: Das Buch der groBen Chemiker, ed.
Giinther Bugge, vol. 1, Berlin 1929, pp. 32-41 (repr. in: Natural
Sciences in Islam, vol. 70, Frankfurt 2002, pp. 72-81). Here
Ruska depends on the German translation of the Geber treatises
by Ernst Darmstaedter, Die Alchemie des Geber, Berlin 1922.
% Pseudo-Geber, op. cit., p. 66 (repr., op. cit., p. 78).

alchemy today.» About the author Ruska says:™
«That the author of the Geber treatises was a person
who knew Arabic alchemy very well is obvious at
every step. Certain sentences and expressions, even
complete chapters, can perhaps be shown to have
been used in Arabic alchemical treatises as well
[here he refers to the Arabic proverb ‘haste is of the
devil’ which appears in De investigatione perfec-
tionis]. But I do not believe that the ‘Pseudo-Geber’
had Arabic originals in front of him and that he
translated from them ...».

«So far all attempts to throw light on the darkness
surrounding the personality of the author of the
Geber treatises have been in vain. His Latin school-
ing points to his being a cleric familiar with matters
related to the natural sciences.»

During his intensive study of Abu Bakr ar-Razi’s
chemistry-alchemy, Ruska was led, in the fourth
decade of the 20th century, to an explanation of the
authorship of The Summa Perfectionis magisterii
which he then considered as basically settled.”” The
crucial factor was a piece of information in the
manuscript of the Latin version of ar-Razi’s «Mys-
tery of Mysteries» which is preserved in the Ricca-
rdiana library in Florence.” There Ruska found the
author’s indication that he wanted to write another
book entitled Summa on all questions of alchemy.”
Of course, it is not at all safe to equate this Summa
with The Summa Perfectionis magisterii, for the
Latin translator could have rendered any one of the
three Arabic terms gami‘, hawi or magmii with

the word summa, assuming that the adaptation

was done by a person who wrote in Arabic. Ruska
noticed further that in this codex ar-Razi’s book
shows signs of an adaptation. He wondered whether
it was an Arabic adaptation of the Kitab Sirr
al-asrar, which could have been done for instance
in Spain or whether it was a late Latin adaptation.
«The occasional use of the Arabic formulas, cum
Deo, nutu Dei, Deo volente etc., in any case no
longer suffices for the assumption of a translation
after an Arabic original. The consistently better
form of the Latin sentence structure and the entire

% Pseudo-Geber, op. cit., pp. 40-41 (repr., op. cit., pp. 80-81).
7 Al-Razi’s Buch Geheimnis der Geheimnisse ... in deutscher
Ubersetzung, op. cit., p. 33 (repr., op. cit., p. 47).

5 J. Ruska, Ubersetzung und Bearbeitung von al-Razis Buch
Geheimnis der Geheimnisse, op. cit., p. 178 ff. (repr., op. cit.,
p. 286 ff).

% ibid, p. 238 (repr., op. cit., p. 346).
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construction of the chapters seem to indicate an
original Latin composition. But in particular ... the
references to later paragraphs in the large overall
plan of the work, which are not contained in the .
sirr alasrar, testify to the achievement of a Chris-
tian alchemist, an achievement that was independ-
ent in form and presentation, though dependent on
Arabic sources.»”

I find it difficult to understand how Ruska, to whom
the history of Arabic chemistry-alchemy owes

so much, could reach an explanation in which

he declared «the references to later paragraphs»
occurring in a 13th century manuscript® of the
Latin version of the Sirr al-asrar by ar-Razi as the
achievement of a Latin alchemist, which this person
was supposed to have achieved in dependence

on Arabic sources. Ruska does not state whether
this (Christian) alchemist who wrote in Latin was
also supposed to have been the translator of the
original work, or whether he, on the basis of some
knowledge of Arabic sources, merely «revised»®
the book that had been translated by somebody
else. However, it is especially remarkable that
Ruska noticed that, among the Arabic sources of
the book, the 38th chapter of the «Seventy Books»
(al-Kutub as-sab‘iin) by Gabir bears the title «Book
of Games» (Kitab al-La‘ba®), Latin Liber ludo-
rum.** Here it is important for us to see that, judging
from the quality of the excerpts, [107] these go back
directly to the Arabic original and are not borrowed
from the highly corrupt Latin translation Liber de
septuaginta®, which had been in circulation in
Europe possibly since the 12th century. This is
supported by the fact that the additions also include
the plate with the chemical instruments (see below,
p.- 110), whose Arabic names the translator had to
accept frequently because of the absence of Latin
equivalents.

% J. Ruska, op. cit., pp. 205-206 (repr., op. cit., p. 313 ff).

%! ibid, op. cit., p. 178 (repr., op. cit., p. 286).

% ibid, op. cit., 212 (repr., op. cit., p. 320).

% F. Sezgin, op. cit., vol. 4, p. 242.

% J. Ruska, Ubersetzung und Bearbeitungen von al-Razis Buch
Geheimnis der Geheimnisse, op. cit., p. 212 ff. (repr., op. cit.,
p. 320 f£.).

 ¢f. ibid, p. 215 (repr., op. cit., p. 323).

On another occasion, Ruska® offers a substan-
tially different but rather helpful explanation for

the origin of this Latin adaptation of Razi’s Sirr
al-asrar: «The evidence which I produced to show
that a complete Latin translation of this work [Sirr
al-asrar] is available in an old manuscript in Pal-
ermo permits the conclusion that it was translated
for the first time in Sicily. But it also reached Spain
and underwent numerous adaptations in which the
descriptions of the materials and the instruments
were increasingly expanded. An excellent example
of such treatises derived from al Razi is the work
De Alumnibus et Salibus, edited here, which was
authored by a Spanish alchemist of the 11th/12th
century and was already available in a Latin transla-
tion at the beginning of the 13th century.»

It becomes clear, not only”’ from this statement, that
Ruska presupposes an activity of Spanish-Arabic
alchemists in the 5th/11th to 6th/12th centuries,
thus showing the historian the way to a solution in
his endeavour to explain the origin of the Geber
treatises and also of other Latin alchemical texts of
the 13th and 14th century.

Without intending to dwell any longer on the discus-
sion of this question, I would like to say that I con-
sider not only the Secretum Bubacaris (Sirr al-asrar
by ar-Razi) but also the Latin Geber treatises as
translations of adaptations which had originated for
their part in the Arabic-Islamic world (such as in
Spain or Northern Africa), incorporating the latest
developments. This type of adaptation, while retain-
ing the original author’s name, is known to us from
almost all fields of Arabic-Islamic sciences. If those
treatises show, for instance, the knowledge of salt-
petre, then this goes back to the fact that, besides
the earlier knowledge, saltpetre was widely known
in the 12th century. It may also be mentioned that
Geber’s Summa perfectionis contains long passages
from Gabir’s Kitab as-Sab‘in, which turn out to be

% Das Buch der Alaune und Salze. Ein Grundwerk der spiitla-
teinischen Alchemie, edited, translated and explained, Berlin
1935, p. 12 (repr. in: Natural Sciences in Islam, vol. 73, Frank-
furt 2002, pp. 227-351, esp. p. 236).

67 cf. also J. Ruska, Uber die Quellen des Liber Claritatis, in:
Archeion (Rome) 16/1934/145-167, esp. p. 166 (repr. in: Natu-
ral Sciences in Islam, vol. 71, pp. 431-453, esp. p. 452) where
he says: «In a still unpublished book I have furnished proof
that this treatise does not belong to Razi but must have been
authored by a Spanish Moor in the 11th/12th century.»
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independent of its Latin translation Liber de septu-
aginta.

Starting out from Ruska’s work, W. R. Newman
has dealt, repeatedly since 1985, with the question
of the identity of the Latin writings of Geber.*® For
their explanation he consulted the treatise Theo-
rica et practica of an almost unknown Paulus de
Tarento, who was probably a Franciscan from the
Assisi cloister. Newman established that the Theo-
rica et practica contains, in parts verbatim, some
passages from the adaptation of ar-Razi’s Secretum
as available in the Riccardiana manuscript at Flor-

ence (which he calls De investigatione perfectionis).

In view of Ruska’s remark that the author of the
adaptation of the Secrefum announces that he him-
self intends to write a Summa, Newman concludes
that Paulus de Tarento is the author of The Summa
Perfectionis magisterii.” Newman attempts to sup-
port his theory with many reasons and arguments.
At least he tries, in one passage as far as I see, to
point out that such a theory by the very nature can-
not claim absolute [108] certainty.”” Even though
we cannot say that we agree with his conclusion,
yet we must acknowledge with gratitude that he
gave us access to rich alchemical materials in the
Latin language. Moreover, he was the first to show
that the author of The Summa Perfectionis bases
his work, to a large extent, upon Gabir’s «Seventy
Books».”" He has shown that Gabir’s Kitab al-Usiil
is preserved in Latin translation under the name of
Liber radicum Rasis de alkimia.”

In his main work and also in several articles, New-
man treats the question of the impact of The Summa
Perfectionis. Since, in his opinion, the book was
written by Paulus de Tarento between the last quar-
ter of the 13th century and the beginnings of the
14th century”, he comes to the conclusion that the

% New Light on the Identity of «Geber», in: Sudhoffs Archiv
9/1985/76-90; idem, The Genesis of The Summa Perfec-
tionis, in: Archives internationales d’histoire des sciences
(Paris) 35/1985/240-302; idem, The Summa Perfectionis of
Pseudo-Geber. A Critical Edition, Translation and Study,
Leiden 1991; idem, L’influence de la Summa perfectionis du
Pseudo-Geber, in: J.-C. Margolin, S. Matton (Eds.), Alchimie
et philosophie a la Renaissance, Paris 1993, pp. 65-77.

“W. R. Newman, The Summa Perfectionis, op. cit., p. 64 ff.
'W. R. Newman, The Summa Perfectionis, op. cit., p. 102.

" However, in my opinion, not on the Latin translation.

>'W. Newman, An unknown Latin translation of Jabir, in: Ar-
chives internationales d’histoire des sciences 35/1985/301-302.
™ The Summa Perfectionis, op. cit., p. 208.

alchemical works of the 13th century which used
the Summa as a source are preudo-treatises. These
include books like the Semita recta by Albertus
Magnus,” the Tres epistolae by Roger Bacon” and
also the Rosarium by Arnaldus Villanovanus.”

In order not to stretch the framework of this intro-
duction too far, I shall just mention the question

of the dissemination of the true or false writings of
Rhazes (Abu Bakr ar-Razi),” Avicenna (Ibn Sina,”
Senior Zadith (Ibn Umail),” and the writings that
came into circulation as early as in the 13th century
under the name of Raimundus Lullus® (ca. 1232-ca.
1316) to whom many texts of Arabic provenance or
later forgeries were attributed.

Latin alchemical literature provides us with an in-
structive example of the entire process of the period
of reception and assimilation of the Arabic-Islamic
sciences. Individual questions like the Geber
problem can, I believe, be solved more easily when
they are treated within this broad framework of the
period of adaptation that lasted, with certain devia-
tions, from the 10th until the 15th and in some areas
also up to the 16th century.

Let this introduction be concluded with a clarifi-
cation by Julius Ruska® regarding the sources of
Latin alchemy, which he voiced 67 years ago and

™ W. Newman, The Genesis of The Summa Perfectionis, op.
cit., pp. 246-259; idem, The Summa Perfectionis, op. cit., pp.
193-194.

™ W. Newman, The Alchemy of Roger Bacon and the Tres Epi-
stolae Attributed to him, in: Comprendre et maitriser la nature
au Moyen Age. Mélanges d’histoire des sciences offerts 2 Guy
Beaujouan, Paris 1994, pp. 461-479.

7 The Summa Perfectionis, op. cit., pp. 193-208.

7J. Ruska, Pseudepigraphe Rasis-Schriften, in: Osiris (Bruges)
7/1939/31-94 (repr. in: Natural Sciences in Islam, vol. 73,
Frankfurt 2002, pp. 353-416).

8 J. Ruska, Die Alchemie des Avicenna, in: Isis (Bruges)
21/1934/14-51 (repr. in: Natural Sciences in Islam, vol.

60, Frankfurt 2001, pp. 244-281); idem, Avicennas Ver-

hdiltnis zur Alchemie, in: Fortschritte der Medizin (Berlin)
52/1934/836-837 (repr. in: Natural Sciences in Islam, vol.

60, pp. 242-243); G. C. Anawati, Avicenne et I’alchimie, in:
Convegno Internazionale, 9-15 Aprile 1969. Tema: Oriente e
Occidente nel medioevo: Filosofia e scienze, Roma 1971, pp.
285-346; F. Sezgin, op. cit., vol. 4, pp. 8-9.

™ Studies on Ibn Umail and his impact are collected in Natural
Sciences in Islam, vol. 75, Frankfurt 2002.

8% Alchimia. Ideologie und Technologie, op. cit., p. 72; M.
Pereira, The Alchemical Corpus attributed to Raymund Lull,
London: The Warburg Institute 1989.

81 Ubersetzung und Bearbeitungen von al-Razi’s Buch, op. cit.,
p- 153 (repr., op. cit., p. 261).
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which, in my opinion, is still fully justified: «It
cannot be emphasised strongly enough that the
alchemy of the Latin West owes practically nothing
to the Greeks and nearly everything to the Arabs.
For decades we stared at the fragments of the works
of the Greek alchemists as if we could explain from
these the content and the nature of Latin alchemy;
and meanwhile we neglected the most obvious task

of tracing the occidental literature first of all to its
direct and immediate sources. It is not the Greek
alchemists but the translations of Arabic original
works that constitute the basis of Latin alchemy,
and again and again it is the translations and adapta-
tions of Arabic authors that determined the course
of developments in the Occident.»




Chemical Laboratory Equipment

The science-historical fact that the art of chemistry
cultivated before the advent of Islam in Mediter-
ranean and neighbouring cultures was not limited
merely to theoretical knowledge but also included
apparatuses for practical use is, for me, beyond any
doubt. However, the question of since when the
members of the new cultural sphere, Muslims and
non-Muslims, had begun working with those ap-
paratuses is still uncertain. Unlike most specialists
in this field, the writer of these lines believes that
the beginning of the use of laboratory equipment in
the field of chemistry-alchemy can be traced back
to as early as the first century of Islam (7th century
A.D.).

Unfortunately, very little has been preserved of
such tools and apparatuses that were prepared in
the new culture area of Islam, at first as imitations
of those of the preceding cultures, which then were
advanced or invented afresh. Leaving aside smaller
accessories like spatulas and tongs (see below, vol.
V, 141 ff.), the archaeological finds unearthed so
far are merely the fragments of larger apparatuses.
But a study that aims to assess the relevant material
in the museums of the world still awaits to be seen.
The extant equipment known to us includes pro-
pulsion hammers (masiq), plate shears (migta®),
tongs or tweezers (masik), mortars (hawiin), casting
spoons (migrafa), casting moulds (rat or misbaka),
bottles (garura, pl. gawarir), phials (ginnina, pl.
qanani), jugs (kiiz, pl. kizan), distillation caps
(inbiq, anbiq, pl. anabiq), «gourds», i.e. retorts
(gar‘a, pl. gara‘“, Latin cucurbita) and receptacles
(gabila, pl. gawabil).

Of the studies on the chemical apparatuses in the
Arabic-Islamic culture area, we may mention the
following:

Rubens Duval, Traité d’alchimie syriaque et arabe. 11.
Traduction du texte arabe, in: M. Berthelot, La chimie
au moyen dge, vol. 2, Paris 1893 (repr. Osnabriick 1967),
pp. 141-165.

H. E. Stapleton, R. F. Azo, Alchemical equipment in the
eleventh century, A. D., in: Memoirs of the Asiatic Society
of Bengal 1/1905/47-71. Here the relevant sections from
the ‘Ain as-san‘a wa-‘aun as-sana‘a by Abu 1-Hakim
Muhammad b. ‘Abdalmalik al-Hwarizmi al-Kati' have
been edited and translated into English.

Eilhard Wiedemann, Uber chemische Apparate bei den
Arabern, in: Beitrdge aus der Geschichte der Chemie,
dem Gedéchtnis von Georg W. A. Kahlbaum, ed. by Paul
Diergart, Leipzig and Vienna 1909, pp. 234-252 (repr. in:
Wiedemann, Gesammelte Schriften, vol. 1, pp. 291-309):
German translation of the relevant chapters from the Kitab
al-Asrar by Abu Bakr ar-Razi, Mafatih al-‘ulim by Abu
‘Abdallah al-Hwarizmi, the list from Kitab al-Muhtar fi
kasf al-asrar by ‘Abdarrahman b. ‘Umar al-Gaubari and the
explanations by Aba ‘Abdallah Samsaddin ad-Dimasqi.
H. E. Stapleton, R. F. Azo, M. Hidayat Husain, Chemistry
in ‘Iraq and Persia in the tenth century A. D., in: Memoirs
of the Asiatic Society of Bengal 8/1928/318-417.

J. Ruska, Ubersetzung und Bearbeitungen von al-Razi’s
Buch Geheimnis der Geheimnisse, in: Quellen und Studien
zur Geschichte der Naturwissenschaften und der Medizin
(Berlin) 4/1935/153-239, esp. pp. 230-237.

J. Ruska, al-Razi’s Buch Geheimnis der Geheimnisse mit
Einleitung und Erliuterungen in deutscher Ubersetzung,
in: Quellen und Studien zur Geschichte der Naturwissen-
schaften und der Medizin (Berlin) 6/1937/1-246, esp. pp.
54-63, 92-99.

Ahmad Y. al-Hassan, Donald R. Hill, Islamic technology.
An illustrated history. Cambridge etc. 1986, p. 193 ff.

Unfortunately, the extant Arabic manuscripts on
chemistry and alchemy very rarely include il-
lustrations of the apparatus. The oldest known
drawings are to be found in the Kitab Kimiya’
al-‘itr wa-t-tas‘idat by Ya‘qub b. Ishaq al-Kindi (d.
soon after 256/870), in a manuscript dating from
405/1014.” Tlustrations are also occasionally found
in medical or cosmographical works or in books on

"v. F. Sezgin, Geschichte des arabischen Schrifttums, vol. 4,

Leiden 1971, pp. 291-292.
?v. ibid, vol. 3, Leiden 1970, p. 246; translated by Karl
Garbers, Leipzig 1948, pp. 93-95, Arabic text pp. 49-51.
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military technology. [110] The situation regarding
the description and classification of apparatuses is
much more favourable. Thus, for instance, the phy-
sician and chemist Aba Bakr ar-Razi’ (d. 313/925)
describes in his Sirr al-asrar, 25 apparatuses,*
divided according to the two functions of «melting
of metals» and «treatment of non-metals». It is a
stroke of good luck for the history of chemistry that
a Latin manuscript, which through its title Secretum
Bubacaris proclaims the authorship of Abu Bakr
ar-Razi,” contains illustrations of 42 apparatuses.
The deviations, errors and additions which occur in
the Latin version when compared with the Arabic
text led Julius Ruska to the assumption that the
Latin version, despite much agreement with the
Arabic text, was in fact an adaptation that may have
originated in Spain. Be that as it may, the descrip-
tions and names of the apparatuses we know from
the Arabic original allow us to conclude that the
illustrations in the Latin Riccardiana manuscript
(Florence) are related to those in ar-Razi’s original
text. Another, less substantial, depiction of chemi-
cal apparatus from ar-Razi’s book is contained in a
manuscript of the Latin version in Bologna (univer-
sity library 184, fol. 234) which was made known
by Giovanni Carbonelli® in 1925. An important
compilation of illustrations of chemical furnaces,

as we encounter occasionally in Arabic sources or
in the Latin tradition of Arabic chemistry-alchemy
such as in the Geber treatises, is contained in a man-
uscript of the Liber florum Geberti. This treatise
was published by W. Ganzenmiiller” in 1942. Noth-
ing is known so far about any Gebert; most likely it
is a misspelling of Geber. Ganzenmiiller considers
it «a rather clumsily chosen pseudonym».® Of Ara-
bic authors, Gebert mentions ar-Razi (Albuchasir)
and Ibn Sina (Avicenna). «As far as the content of

*v. F. Sezgin, Geschichte des arabischen Schrifttums, vol. 3, p.
274 ff., vol. 4, p. 275 ff.

*v. . Ruska, Al-Razi’s Buch Geheimnis der Geheimnisse, op.
cit., pp. 92-99 (repr., op. cit., pp. 106-113).

5v. J. Ruska, Ubersetzung und Bearbeitungen von al-Razi’s
Buch, op. cit., p. 83 (repr., op. cit., p. 343).

® Sulle fonti storiche della chimica e dell’ alchimia in Italia,
Rome 1925, p. 110.

7 Liber Florum Geberti. Alchemistische Ofen und Geriite in
einer Handschrift des 15. Jahrhunderts, in: Quellen und Stu-
dien zur Geschichte der Naturwissenschaften und der Technik
(Berlin) 8/1942/273-304 (repr. in: Natural Sciences in Islam,
vol. 63).

% ibid, p. 288.

the alchemical observations is concerned, the proce-
dures mentioned in the foreword come, in the final
analysis, from Razi’s Secretum Secretorum ...»°
Ganzenmiiller points out one special feature of the
Liber florum, namely that «the numerous illustra-
tions and their designations» are marked «not with
words, numbers or letters, but with strange symbols
which are not met with otherwise in alchemical
writings.»'* This reminds us of the symbols used
by Abu 1-Izz Isma‘il b. ar-Razzaz al-Gazari (ca.
600/1200) in his al-Gami bain al-ilm wa-1-‘amal
for labelling the parts of the depicted apparatuses,
and these may lead us to traces of a possible Arabic
prototype. In any case, Ganzenmiiller recognises in
many of the illustrations «quite clearly a Moorish
style»."" We are therefore justified in introducing

to the public, within the scope of the apparatuses
and devices of Arabic-Islamic chemistry-alchemy
known to us, models of a selection of the furnaces
illustrated in the Liber florum Geberti as well.

? ibid, p. 291.
"% ibid, p. 294.
" ibid, p. 295.
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i1y Apparatus
for the Distillation of Rose-water

described by az-Zahrawi

The Andalusian physician Abu 1-Qasim Halaf

b. ‘Abbas az-Zahrawi' (late 4th/10th cent.) deals
rather extensively with the distillation of rose-water
in the third paragraph of the 28th chapter of his
Kitab at-Tasrif li-man ‘agiza ‘an at-tasnif.> He says
that the procedure for the distillation of rose-water
was known to many people. He mentions it here, as
he says, for two reasons. First, because it is relevant
to the topic of the paragraph in question (on medi-
cines made from animal substances) and second, to
teach those who otherwise do not find a teacher. He
knows four processes: 1. with water and wood fire,
2. with water and coal fire, 3. with wood fire and
without water, 4. with coal fire and without water.
The first is the most commonly used. After pointing
out the differences in the quality of products made
by the four processes, he describes first an appara-
tus used in Iraq for the extraction of rose-water for
the rulers, and then the process common in Andalu-
sia. While describing this, he omits certain details
which he obviously expects his readers to know.
For instance, we are not told how the receptacles
were fastened or suspended.

The Iraqi method places a large vessel (siArig) in an
expansive room. The base and sides of this vessel
are made of lead and are watertight. It should be
closed with a firm lid. Into the lid should be cut as
many holes as required by the number and size of
the intended retorts (butiin): fifty, one hundred or
two hundred. Then a large copper cauldron in the
form of a boiler for bath water should be taken. It
[as the water reservoir] should be fastened behind
the wall, above the vessel which is on the stove.

It must be assured that the smoke of the stove is
directed to the outside so that the rose-water is not
affected by it. Then the water [from the cauldron]

"F. Sezgin, Geschichte des arabischen Schrifttums, vol. 3,
Leiden 1970, pp. 323-325.

? Facsimile edition, Frankfurt, Institute for the History of
Arabic-Islamic Sciences, 1986, 2 vols., esp. vol. 2, pp.
399-400.

Our model:

Copper and wood, laminated.
6 alembics of glass.

Total height 1.2 m.
(Inventory No. K 1.63)

should be allowed to run into the vessel on the
stove ... The retorts should be placed in the holes
and the spaces in between should be sealed well by
using strips of linen. If the retorts are not of glass,
they can be of glazed earthenware. This also applies
to the receptacles into which the distilled rose-water
drips.

After this, az-Zahraw1 briefiy describes the proc-
ess common in Andalusia which, as a matter of
fact, hardly differs from the method used in Iraq.
az-Zahrawi’s description, which seems to be in-
complete, at least in the manuscript available to me,
reached the Occident at the latest in a separate Latin
translation of the 28th chapter. This translation
called Liber servitoris de praeparatione medicina-
rum [112] simplicium appears to have been made
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through an intermediary Hebrew translation.’ It is
uncertain whether az-Zahrawi also added illustra-
tions to the description of the distillation vessels,

as he did for surgical instruments. The explanation
for the term Berchile appearing in the Latin transla-
tion has frequently occupied the attention of the
experts.* It tended quite often to be regarded as the
name of the apparatus itself. The term appears in
the Arabic original in the sense of a «kettle of cop-
per» (qidr min nuhds). We encounter it in the Kitab
al-Asrar by Abu Bakr ar-Razi as a kettle with feet
(qidr .. ‘ala hai‘at al-mirgal).

Az-Zahrawi’s depiction of the distillation apparatus
seems to have strongly infiuenced the professional
circles in Europe, either through his description or
through a possible illustration. In 1787 the Swedish
scientist Torbern Bergman’ called this description
«one of the first and the best».

The innovations connected in the historiography of
chemistry with az-Zahrawi’s description include
the use of distillation retorts of glazed earthenware,
apart from those of glass.® It is also possible that the
shape of the retort with an enlarged head,” which
was called «Moore’s head» by European chemists
of the 16th century, is connected with az-Zahraw1’s
description. For, in the course of time, the shape

of the retorts placed upon the holes in the lid of

the distillation vessel, as az-Zahrawi describes

3 M. Steinschneider, Die hebrdischen Ubersetzungen des
Mittelalters und die Juden als Dolmetscher, Berlin 1893 (repr.
Graz 1956), p. 740; F. Sezgin, Introduction to the facsimile
edition of the Kitab at-Tasrif, op. cit., pp. 5-6.

* M. Berthelot, La chimie au moyen dge, Paris 1893 (repr.
Osnabriick 1967), vol. 1, pp. 139-141; H. Schelenz, Zur
Geschichte der pharmazeutisch-chemischen Destilliergeridite,
Miltitz 1911 (repr. Hildesheim 1964), pp. 34-35; E. O. von
Lippmann, Beitréige zur Geschichte der Naturwissenschaf-

ten und der Technik, Berlin 1923, p. 78, note 2; M. Speter,
Zur Geschichte der Wasserbad-Destillation: Das «Berchile»
Albukasims, in: Pharmaceutica Acta Helvetica (Amsterdam)
5/1930/116-120 (repr. Natural Sciences in Islam, vol. 62, pp.
294-298); J. Ruska, Uber die von Abulgasim az-Zuhrawi (read
Zahrawi) beschriebene Apparatur zur Destillation des Rosen-
wassers, in: Chemische Apparatur (Berlin) 24/1937/313-315
(repr. Natural Sciences in Islam, vol. 62, pp. 299-301).

’ Historiae chemiae medium seu obscurum aevum, Leipzig
1787, p. 7; see E. Gildemeister, Fr. Hoffmann, Die ditherischen
Ole, 2nd ed., Miltitz 1910, vol. 1, pp. 27-28.

¢ E. Gildemeister, Fr. Hoffmann, Die ditherischen Ole, op. cit.,
vol. 1, p. 218.

"v. ibid, p. 220; R. J. Forbes, Short History of the Art of Distil-
lation, op. cit., pp. 83, 116, 140, 217.

them, takes on a hybrid dimension.® The fact that
az-Zahrawi speaks in the same context also of the
distillation of ethanol (ethyl alcohol) attracted the
attention of some historians of chemistry.’

Our model was constructed after the description of
the Arabic text, with the exception of the manner
in which the receptacles are fastened. We kept the
number of alembics at a relatively small number
of six, which was chosen at random. According to
az-Zahrawi it can go up to 250.

—

NLHoir
=
1)

Preliminary sketch of our model.

¥ v. e.g. H. Brunschwig, Das buch der waren kunst, op. cit., fol.
41b,51a,134 a, 142 a,217 a.

° H. Schelenz, Zur Geschichte der pharmazeutisch-chemischen
Destilliergeriite, op. cit., p. 34; E. Gildemeister, Fr. Hoffmann,
Die dtherischen Ole, op. cit., vol. 1, p. 220; E. O. von Lipp-
mann, Beitrige zur Geschichte der Naturwissenschaften und
der Technik, op. cit., p. 190; R. J. Forbes, Short History of the
Art of Destillation, op. cit., p. 41.
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Apparatus for distillation
from al-Mizza for extracting
Rose-water

Our model (a)

Brass, acrylic and glass.

Height: 135 cm, diameter: 50 cm.
(Inventory No. K 1.01-2)

A large apparatus for extracting rose-water is
described by the cosmographer Abu ‘Abdallah
Samsaddin Muhammad b. Ibrahim b. Abi Talib
al-Ansari Saib ar-Rabwa (d. 727/1327), who is
known to Arabists as ad-Dimasqi.' In the context of
the topography of al-Mizza, a village near Damas-
cus,” he describes this apparatus which appears to
have been quite well known in the vicinity. The
relevant text’ was made accessible to the scholars
by Eilhard Wiedemann through his essay Uber che-
mische Apparate bei den Arabern, which appeared
in 1909.* According to the description by «Dimas-
qi», the total height of the apparatus amounted to

1 1/2 times the height of a man. Even at the begin-
ning of the 20th century a similar apparatus called
karaka was in use in Syria.” The apparatuses at
al-Mizza consisted of [114] several layers of retorts

"v. C. Brockelmann, Geschichte der arabischen Litteratur, vol.
2, p. 130; suppl.-vol. 2, p. 161.

*v. Yaqut, Mu‘gam al-buldan, vol. 4, Leipzig 1869 (repr.
Frankfurt 1994), p. 522.

* Nuhbat ad-dahr fi ‘ag@’ib al-barr wa-l-bahr, ed. A. F. Meh-
ren, St. Petersburg 1866 (repr. Frankfurt, Islamic Geography,
vol. 203), pp. 194-195; French transl., idem, Manuel de la cos-
mographie du moyen dge, Copenhagen 1874 (repr. Frankfurt,
Islamic Geography, vol. 204), p. 264.

*in: Beitriige aus der Geschichte der Chemie, dem Gedicht-
nis von Georg W. A. Kahlbaum, ed. by Paul Diergart, Leip-
zig and Vienna 1909, pp. 234-252, esp. pp. 245-249 (repr. in:
Wiedemann, Gesammelte Schriften, vol. 1, pp. 291-309, esp.
pp- 302-306); idem, Zur Chemie bei den Arabern (= Beitrige
zur Geschichte der Naturwissenschaften XXIV), in: Sitzungs-
berichte der Physikalisch-medizinischen Sozietit (Erlangen)
43/1911/72-113, esp. pp. 107-112 (repr. in: Wiedemann, Aufscit-
ze, vol. 1, pp. 689-730, esp. pp. 724-729).

5 Wiedemann, Uber chemische Apparate, op. cit., p. 245 (repr.,
p- 302); R. J. Forbes, Short History of the Art of Distillation, op.
cit., pp. 48-52.
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arranged in a radical manner with the openings to
the outside. These retorts were filled with the petals
to be distilled and were suspended in the smoke
which started from a combustion chamber installed
below and went up through a pervious shaft in the
middle of the apparatus. The receptacles for the
distilled liquid, which were joined to the retorts
through «cap» and «beak», were fastened to the
outer wall of the apparatus, which was completely
covered at the top.

There seems to be a connection between this large
distillation apparatus and the fornax rotunda of the
Italian Pietro Andrea Mattioli® (1565), which looks
like a beehive made of straw (fig. on the right).

This invalidates the judgment pronounced by Franz
Maria Feldhaus’ in 1914 to the effect that the Arabs
did not know the distillation of rose oil.

® Opera quae extant omnia. Supplementum: De ratione destil-
landi aquas ex omnibus plantis et quomodo genuine odores in
ipsis aquis conservari possint. Basel 1565, p. 55 (not seen), see
E. Gildemeister and Fr. Hoffmann, op. cit., vol. 1, pp. 231-232.

Fig. from Gildemeister/ Hoffmann, Atherische Ole
" Die Technik. Ein Lexikon der Vorzeit .., op. cit., p. 194. (2nd ed., 1910), vol. 1, p. 232.
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Our model (b):

Brass and glass.

Total height 1.13 m.
(Inventory No. K 1.01-1)

The distillation apparatus from al-Mizza is repre- has the opening for the fire; the combustion gases
sented in our museum by two reconstructed models. escape through the chimney. There is water in the
The smaller model, built in 1987 (above), displays inner basin, that evaporates as it is heated. The

a simpler representation which does not fully cor- steam heats the rose petals in the retorts. Their dis-

respond with reality. The bottom right-hand corner tillate is collected in the outside receptacles.
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Alembic

(latin alembic, Arabic al-anbiq)
with beak and receptacle

Our model:

Clay, glass, stand

and copper boiler.
Total height: 77 cm.
(Inventory No. K 1.64)

Abu Bakr ar-Razi describes an advanced
alembic: «The anbiq with a beak and its
model are suitable for the distillation of
liquids. The secret here is that the re-

tort must be large and have thick walls,
without any cracks at the bottom and
without any bubbles in its wall, and that
the anbiq must fit tightly and sit well. The
boiler in which the anbiq is placed must
have the shape of a cooking pot and the
retort must be submerged in the water (of
the boiler) up to the highest level of the
substance contained in it. Moreover, near
the furnace a large boiler with boiling
water must stand so that water from it can
be added to the boiler (of the water bath)
when the water in the latter decreases. And
care must be taken that the retort is not
affected by cold water, and secure the re- Fig. from Wiedemann,
tort so that it cannot move, its bottom does Gesammelte Schriften,
not touch the bottom of the boiler, lest it vol. 1, p. 294.
should burst.»'

Here we have the oldest description
known to us of a distillation apparatus
where the vapour condenses outside the
cap in the receptacle. In 1909 E. Wiede-
mann’ drew the following sketch (fig. on
the right) after ar-Razi’s description:

-
=
=
=

[IB

' Kitab al-Asrar wa-Sirr al-asrar, ed. M. Taqi
DaniSpazuh, Teheran 1964, p. 9; German translati-

a = boiler,

on J. Ruska, Al-Razi’s Buch Geheimnis der Geheim- b= ret(?rt,
nisse, Berlin 1937, p. 94. c= abnbll(q,
2 Uber chemische Apparate bei den Arabern, op. ¢ = beak,

cit., p. 237 (repr., p. 294). = receptacle.
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Our model:

Clay, fired and glass.
Height: 33 cm.
(Inventory No. K 1.65)

Distillation Apparatus
whose retort is surrounded by steam

The cosmographer Samsaddin ad-Dimasqi (d.
727/1327) describes among the «apparatuses used
by Greek and Arab chemists,» (alat al-Yinan
wa-ahl al-hikma) a distillation apparatus for
rose-water called az-zugag al-hikmi.' From this
description it is evident that the retort in this device
is surrounded by steam, i.e., there must be some
distance between the inner base of the pot and the
lower tip of the retort suspended in it.”

"v. his Kitab Nuhbat ad-dahr fi ‘ag@’ib al-barr wa-I-bahr, op.
cit., pp. 197-198, French transl., op. cit., p. 266.

Fig. after <Dimasqi>, Nuhbat ad-dahr.

2v. E. Wiedemann, Uber chemische Apparate, op. cit., p. 248
(repr. in: Gesammelte Schriften, op. cit., vol. 1, p. 305
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Apparatus

Brass and glass. Height: 160 cm.
for the distillation of ethyl alcohol Cooling tower with two retorts,

placed upon two furnaces.

Two glass containers on brass stands
at the end of the exchange pipe.
(Inventory No. K 1.02)

Our model:
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At the beginning of the 16th century' a distillation
apparatus of enormous dimensions for the extrac-
tion of ethyl alcohol appeared in Central Europe.
An illustration of it can be seen on the frontispiece
of the Liber de arte Distillandi de Compositis by
Hieronymus Brunschwig (ca. 1450- ca. 1512),
which appeared in 1507. In its size and the purpose
of construction, this apparatus combines in itself
the characteristics of the large rose oil distillatory
apparatus from al-Mizza (see above, p. 113) and
of the ethyl alcohol distillatory apparatus by Abu
[-Qasim az-Zahrawi (see above, p. 111). On the
mutual relationship of these apparatuses, F. Gild-
emeister and Fr. Hoffmann state: «In the distilla-

' E. Gildemeister, Fr. Hoffmann, Die dtherischen Ole, 2nd ed.,
Leipzig 1910, vol. 1, pp. 42-47; R. J. Forbes, Short History of
the Art of Distillation, Leiden 1948, pp. 117-120, 128-129.

i

T
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Gildemeister/
Hoffmann,

Die dtherischen
Ole, 2nd ed.,
vol. 1, p. 45.

tion of ethyl alcohol (aqua vitae), the method of
cooling borrowed from the Arabs was considered
the most perfect procedure and was chosen by
Brunschwig as the cover picture for the second
volume of his book on distillation which appeared
in 1507, and this is reproduced on p. 45.»* (Illus-
tration above).

«The connecting pipes (serpentinae) that proceed
upwards in wavy curves between the two retorts
(curcubitae) and receptacles (receptacula) pass, at
their intersections, through a pipe filled with cold
water.»’

? Gildemeister and Hoffmann, op. cit., p. 220.
* ibid, p. 220.
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Our model:

Copper, tin-plated.
Height: 38 cm.
(Inventory No. K 1.66)

Alembic

for the extraction
of ethereal oils and alcohol

Our Museum at the Institute possesses a specimen
of the alembic made of copper; its shape goes back
to the 6th/12th or the 7th/13th century. This appara-
tus is from Anatolia and comes from the collection
of the pharmacologist Turhan Baytop (Istanbul). In
this version the cooler lies directly above the pot
which is heated.'

" Turhan Baytop, Selcuklular devrinde Anadolu’da eczacilik,
in: 1. Uluslararas1 Tiirk-Islam bilim ve teknoloji tarihi kongresi
14-18 eyliil 1981 (Istanbul), Proceedings, vol. 1, pp. 183-192;
idem, Tiirk eczacilik tarihi, Istanbul 1985, pp. 59-62.
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Fig. from T. Baytop,
Tiirk eczacilik tarihi, op. cit., p. 62.

A lead.
B: cooler.
C: pot.

1 — -
s _i_m_——j l| 4

— —

Fig. from P.S. Pallas,
Reise durch verschiedene

Provinzen des
) Russischen
| 1 ‘\ Reiches,

|
i vl late XXXII
T _I —l——l ‘ plate .

The previous owner, T. Baytop, is of the opinion
that this type of alembic was commonly used by the
Turks in Central Asia and Anatolia. Peter Simon
Pallas,” the German explorer of Asia, noticed the
use of a similar apparatus for the extraction of milk
brandy in Central Asia between 1768 and 1774.

He reproduced the apparatus in one of his plates of
illustrations.’

2 Reisen durchverschiedene Provinzen des Russischen Reiches in
den Jahren 1768-1774, 3 vols.; St. Petersburg 1771-1774 (repr.
Graz 1967), esp. vol. 3, p. 404; see T. Baytop, Tiirk eczacilik
tarih, op. cit., pp. 53-54.

3 Plate XXXII
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Two alembics from the
Munich manuscript of
the Liber florum Geberti
(cod. lat. 25110, nos. 37
and 52)

Another historical

Alembic

in a simpler form, without cooling. Likewise
from the collection of Turhan Baytop
(Istanbul), now in the possession of the
Institute.

Our model:

Copper, tin-plated.
Cap, removable
Height: 32 cm.
(Inventory No. K 1.67)
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Our model: Two figs. from: Uberset-

Glass, in two parts. zung und Bearbeitungen Our model:
Height: 105 mm. von al-Razi’s Buch Glass, colourless.
(Inventory No. K 1.28) Geheimnis der Geheim- Height: 13 cm.

nisse, by Julius Ruska, (Inventory No. K 1.32)
op. cit., p. 235 (83).

Apparatus
for the sublimation of dry substances
(Arabic al-utal, Latin alutel, aludel)

According to Abu Bakr ar-Razi,' the utal is used for
the <sublimation> (fas‘id) of dry substances. Abu
‘Abdallah Muhammad b. Ahmad al-Hwarizmi (2nd
half of the 4th/10th cent.)’ describes it as an appa-
ratus made either of glass or clay.” Our model was
made after the Latin translation* in which the name
of the apparatus is given as alutel.

' Kitab al-Asrar wa-Sirr al-asrar, op. cit., p. 10; J. Ruska,
Al-Razi’s Buch, op. cit., p. 97.

*>v. F. Sezgin, Geschichte des arabischen Schrifttums, vol. 4,
Leiden 1971, pp. 289-290.

* Mafatih al-‘uliim, ed. G. van Vloten, Leiden 1895 (repr.
Leiden 1968), p. 257; German translation of the relevant
chapter by E. Wiedemann, Zur Chemie bei den Arabern, op.
cit., p. 78 (repr., p. 695).

* Ubersetzung und Bearbeitungen von al-Razi’s Buch Geheim- ' Ubersetzung und Bearbeitungen von al-Razi’s Buch, p. 234
nis der Geheimnisse by Julius Ruska, in: Quellen und Studien (82).
zur Geschichte der Naturwissenschaften und der Medizin *G. Carbonelli, Sulle fonti storiche della Chimica e

(Berlin) 4/1935/153-239, esp. p. 235 (83). dell’Alchimia in Italia, Rome 1925, p. 110.
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Illustr. extraites de: Ubersetzung und Bearbeitungen von
al-Razi’s Buch Geheimnis der Geheimnisse
par Julius Ruska, p. 235 (83).

Vessels

made of two
similar glass components

On the plate of instruments of the Latin version

of ar-Razi’s Sirr al-asrar in the Riccardiana ma-
nuscript, two apparatuses are shown each of which
is made up of two similar vessels. The first (no. 2)
bears the legend Cauchil and is said to have been
used for «the sublimation of spirits», the second

(no. 13) is called Scutelle and is meant for «the dis-

solution of spirits».! A third illustration of this type
of apparatus can be seen in the manuscript of the
book preserved in Bologna (University, No. 184).”
Al-Kindi describes the use of such a vessel in the
73rd recipe of his K. Kimiya’ al-‘itr wa-t-tas‘idat.’

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.

* G. Carbonelli, Sulle fonti storiche della Chimica, op. cit., p.
110.

* K. Garbers, K. Kimiya’ al-‘itr wa-t-tas‘idat, Leipzig 1948
(repr. Natural Sciences in Islam, vol. 72, Frankfurt 2002), pp.
89-90.

Our model (Scutelle):
Glass, colourless.
Made up of two parts.
Height: 14.5 cm.
(Inventory No. K 1.40)

Our model (Cauchil):
Glass, colourless.
In two parts.
Height: 10 cm.
(Inventory No. K 1.29)
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Our model (Alembic No. 6): Our model (Caecum): Our model (Alembic caecum):
Glass, colourless. Glass, colourless. Glass, colourless.
Made up of two parts. Made up of two parts. Made up of two parts.
Height: 19 cm. Height: 13 cm. Height: 19 cm.
(Inventory No. K 1.33) (Inventory No. K 1.51) (Inventory No. K 1.53)

<blind>
Alembics

(inbig a‘ma)

On the plate of instruments in the Latin version of
ar-Razi’s book, an apparently beakless alembic is
depicted as no. 6." It displays certain deviations
when compared to the instruments shown as nos.
14, 24, and 28. These are known under the name
Alembic caecum, derived from the Arabic, and
belong to the apparatuses for the sublimation of
spirits. This instrument is called gar‘a and anbiq
(inbig) in Arabic.” The product (sublimate) is col-

. . figs. from:
lected in the groove of the «blind» cap. gs. rom

Ubersetzung und Bearbeitungen
von al-Razi’s Buch Geheimnis
der Geheimnisse by Julius Ruska,
. p- 235 (83).

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.

> Abu Bakr ar-Razi, Kitab al-Asrar wa-Sirr al-asrar, op. cit.,

p. 9.
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Distillation cap,
Iran, 3rd-4th/9th-10th cent.
Khalili Collection

No. GLS 199.

Retort, Islamic,
4th-6th/10th-12th cent.,
Science Museum,
London,

after A. Y. al-Hassan,
D. R. Hill,

Islamic Technology,
op. cit. p. 136.

Alembic with beak

Our model (Alanbic):

Glass, colourless.

Made up of two parts, a retort
and a cap with a beak.

Height: 25 cm.

Abu Bakr ar-Razi' mentions the gar¢ («gourd», i.e.
retort) wa-I-inbig dat al-hatm (and cap with a beak)
as an apparatus made up of two parts for the distil-
lation of water. A translation of his description on
the construction of the retort that should be used for
thisw distillation is given above (p. 116).” This type
of alembic is simply called Alanbic in the Latin ver-
sion (or adaptation) of ar-Razi’s book, whereas the
name of another alembic, which ar-Razi’ calls inbig
a‘ma («blind»), is rendered literally into Latin* as

. . . Fig. from:
Caecum alembic or Alembic caecum, or simply as Ubersetzung und Bearbei-
Caecum. tungen von al-Razi’s Buch

Geheimnis der Geheimnisse
by Julius Ruska, p. 235 (83).

' Kitab al-Asrar wa-Sirr al-Asrar, op. cit., p. 9.

*J. Ruska, Al-Razi’s Buch, op. cit., p. 94.

* Kitab al-Asrar wa-Sirr al-asrar, op. cit., p. 9.

*J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.
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Double Alembic

The instruments depicted in the Latin version of
ar-Razi’s book in the Riccardiana manuscript'

also include a pair of «double alembics» (Alembic
duplicati, no. 31) among the devices that are made
up of identical vessels. This combination seems to
have been widespread in Europe.” Our model was
reconstructed after the illustration in the Riccardi-
ana manuscript.

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.

*v. e.g. Hieronymus Brunschwig, Das buch der waren kunst zu
distillieren, Leipzig 1972 (repr. of the edition 1512), fol. 16a,
37a.

Our model:

Glass, colourless.
Made up of two parts,
each with a cap

and a retort.

Height: 24 cm.
(Inventory No. K 1.56)

Alembic duplicati, fig. from:
Ubersetzung und Bearbeitungen von al-Razi’s Buch ...
by Julius Ruska, op. cit., p. 235 (83).
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Two more forms of

Alembic with beak

In the Bologna manuscript (University, No.
184) of the Latin version of ar-Razi’s book’
two more forms of the alembic are preserved
that differ from one another in the width and
in the shape of the beak. In the second type the
beak appears to have been extended as a coil
for cooling.

Fig. from: al’ab
G. Carbonelli, w
Sulle fonti storiche
della Chimica, p. 110.

Our model (a):

Glass, colourless.
Height: 21.5 cm.
(Inventory No. K 1.68)

Our model (b):
Glass, colourless.
Height: 21.5 cm.
(Inventory No. K 1.68 b)

—_—

h —

Fig. from:

G. Carbonelli, Sulle fonti
storiche della Chimica,
p. 110.

'G. Carbonelli, Sulle fonti storiche della Chimica, op. cit. p. 110. -
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Fig. from: Ubersetzung und Bearbei-
tungen von al-Razi’s Buch...
by Julius Ruska, p. 235 (83).

Our model:

Glass, colourless.
Height: 20 cm.
(Inventory No. K 1.52)

The <doubled gourd>

A glass vessel in the shape of a «double gourd»
(Cucurbita duplicata; Arabic probably gar‘a
mutannd) is also depicted on the plate of instru-
ments in the Latin version of ar-Razi’s book' in the
Riccardiana manuscript (No. 27). We find a similar
picture in Hieronymus Brunschwig’s book.”

SHS = SAS :
I % /‘”(7-:——--—\\~ \§ =S :
= § % A;\ ,§ N % ;
8 — 0

Fig. from Brunschwig, Das buch der waren
kunst zu distillieren, reprint., fol. 14 b.

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.
> Das buch der waren kunst zu distillieren, op. cit., fol. 14b.
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Our model:

Glass, colourless.
Height: 14.5 cm.
(Inventory No. K 1.57)

Retort
with a strongly bent beak

The plate of instruments in the Riccardiana manu- ) Fig. from:
script of the Latin version of ar-Razi’s book depicts Ubersetzung und Bearbei-

. tungen von al-Razi’s Buch
another vessel (no. 32) which has a bent beak and Geheimnis der Geheimnisse
bears the caption Canna retroversa. It is classified by Julius Ruska,
among vasae congelationis, the apparatuses for so- p. 235 (83).

lidification. J. Ruska identifies it as the vessel which
«is called pelican in more recent works».'

'J. Ruska, Uberse zung und Bearbeitungen, op. cit., pp. 82, 83.
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Our model Our model
(Ampulla): (Canna):

Glass, colourless. Glass, colourless.
Height: 14.5 cm. Height: 13 cm.
(Inventory No. (Inventory No.

K 1.35) K 1.37)

')

Phials/Round- i '_____,_D

bottomed Retorts
With a curved neck
or a neck bent at right angles

The plate of instruments in the Latin version of
ar-Razi’s Sirr al-asrar in the Riccardiana manu-
script depicts two vessels for condensation under
the numbers 8 (Ampulla) and 10 (Canna). One of
the vessels is equipped with a curved neck, the
other with a neck bent at right angles."'

Fig. from: Ubersetzung und Bearbeitungen
von al-Razi’s Buch Geheimnis der Geheim-
nisse by Julius Ruska, p. 235 (83).

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., 83.
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Our model (no. 7): Our model (no. 15): Our model (no. 29):
Glass, colourless. Glass, colourless. Glass, colourless.
Height: 14 cm. Height: 13.5 cm. Height: 23 cm.
(Inventory no. K 1.34) (Inventory no. K 1.42) (Inventory No. K 1.54)

Phials/flat-bottom Retorts

The plate of instruments of the Latin version of
ar-Razi’s book' contains three pictures of retorts for
different operations (nos. 7, 15, 29) in the following
shapes:

Glass retort, Iran, 4th/

10th cent., Museum fiir Three figures of
Angewandte Kunst, Ampullae from:
Frankfurt, V 204/5076. Ubersetzung und

Bearbeitungen von
al-Razi’s Buch
Geheimnis der
Geheimnisse by
Julius Ruska, op.
cit., p. 235 (83).

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.
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Our model Our model Our model
(Ampulla, no.16): (Ampulla no. 30): (Vas diss. sub fimo, no. 33):
Glass, colourless. Glass, colourless. Glass, colourless.
Height: 11.5 cm. Height: 12.5 cm. Height: 11 cm.
(Inventory No. K 1.55) (Inventory No. K 1.58) (Inventory No. K 1.47)

)
Phla]_S/ Retorts l Three figs. of Ampullae

(above) from:

Ubersetzung und Bearbei-
tungen von al-Razi’s Buch ...
by Julius Ruska, op. cit.

p. 235 (83).

with a round base

Long-necked or short-necked phials or retorts (Ara-
bic ginnina or qar‘ra) with round bases are depicted
on the plate of instruments in the Latin version

of ar-Razi’s book' in the Riccardiana manuscript.

Fig. fi G. Carbonelli
There they bear the numbers 16, 30 and 33. g Bom b Ao

Sulle fonti storiche della Chimica
e dell’ Alchimia in Italia, Rome
A similar vessel is also depicted in the Bologna 1925, p. 110.

manuscript of the Latin translation of ar-Razi’s Sirr

- 2
al-asrar.”

Glass retort, Iran,
3rd-5th/9th-11th cent., Mu-
seum fiir Islamische Kunst,
Berlin, 12312.

' J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.
* G. Carbonelli, op. cit., p. 110, cf. p. 70.
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Fig. of an Ampulla lutata from:
Ubersetzung und Bearbeitungen von al-Razi’s Buch ...
by Julius Ruska, op. cit., p. 235 (83).

Round Retort
sheathed in clay

In connection with the «roasting of substances»,
Abu Bakr ar-Razi' speaks of two «beakers coated
with clay» (qadahan mutaiyanan). Abu ‘Abdallah
al-Hwarizmi’ knows of «a pitcher coated with clay»
(kiiz mutaiyan). As a rule, glass vessels were cov-
ered with clay to protect them from cracking under
strong heating or cooling, or to seal the joints. In
the Latin translation of ar-Razi’s book,’ the retort
coated with clay is called Ampulla lutata (no. 22).

' Kitab al-Asrar wa-Sirr al-asrar, op. cit., p. 12; Ruska,

Al-Razi’s Buch Geheimnis der Geheimnisse, op. cit., pp. 61, 98.

> Mafatih al-‘uliim, op. cit., p. 258; E. Wiedemann, Zur Chemie
bei den Arabern, op. cit., p. 78 (repr., op. cit., p. 695).
3 I. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.

Our model:

Glass, colourless.
Coating of unfired clay.
Height: 16 cm.
(Inventory No. K 1.49)

This is the retort reconstructed by us. The ‘artifi-
cial clay’ (tin al-hikma) which has the necessary
properties (resistance against moisture and heat)
and is very expensive to produce was described by
al-Kindi,* ar-Razi,’ al-Hwarizmi® and in the Latin
Riccardiana manuscript.” Known as lutum (English
lute), it remained an indispensable laboratory ce-
ment until recent times.

* K. Garbers, K. Kimiya’ al-‘itr wa-t-tas‘idat, Leipzig 1948
(repr. Natural Sciences in Islam, vol. 72, Frankfurt 2002), p.
94.

*J. Ruska, Al-Razi’s Buch Geheimnis der Geheimnisse, op. cit.,
p. 96, § 14.

% E. Wiedemann, Uber chemische Apparate bei den Arabern,
op. cit., p. 244 (repr., op. cit., p. 70).

7J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 81.
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Our model (... esgen):
Glass, colourless.
Height: 10 cm.
(Inventory No. K 1.30)

Two vessels

with wide necks (carafes)

On the plate of instruments in the Latin version of
ar-Razi’s Kitab Sirr al-asrar' two wide-necked ves-
sels for sublimation are depicted under the names
...esgen and Cannina (nos. 3 and 4). While cannina
reproduces the Arabic term ginnina, the identifica-
tion of the first name is beyond my knowledge.

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.

Our model (Cannina):
Glass, colourless.
Height: 15 cm.
(Inventory No. K 1.31)

Two figs. from: Ubersetzung und Bear-
beitungen von al-Razi’s Buch Geheim-
nis der Geheimnisse by Julius Ruska,
op. cit., p. 235 (83).

Glass vessel,

Egypt, Early Islamic,
Athens, Benaki Museum
No. 360 (43/48).
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Mace—shaped . — Our model:
Glass, colourless.
GlaSS VCSSCI Made up of three parts.

Height: 13 cm.
(Inventory No. K 1.36)

The plate of instruments in the Latin version of
ar-Razi’s Sirr al-asrar (Riccardiana manuscript),
includes instruments that serve the purpose of «fix-
ing the spirits,» and depicts a glass vessel, obvi-
ously in several parts, with the designation Tuba
(no. 9).!

Tuba, fig. from:

Ubersetzung und Bearbeitungen von
al-Razi’s Buch Geheimnis der Geheim-
nisse, by Julius Ruska, p. 235 (83).

Sphere-shaped
Vessel

The plate of instruments in the Latin version of
ar-Razi’s Sirr al-asrar (Riccardiana manuscript)
includes instruments that serve the purpose of the
«calcination of spirits», and depicts a spherical ves-
sel without a neck («Phiala») (no. 17).%.

Phiala, fig from:
Ubersetzung und Bearbei-
tungen von al-Razi’s Buch
Geheimnis der Geheimnisse,
by Julius Ruska, p. 235 (83).

Our model:
Glass, colourless. Diameter: 10 cm.

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83. (Inventory No. K 1.44 )

2 Ibid., p. 83.
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Fig. from: G. Carbonelli, Sulle fonti storiche
della Chimica e dell’Alchimia in Italia, Rome 1925,
p- 138, fig. 161 (bottom left.).

Another Our model:
Glass, colourless.
VCSSCI Length: 10.5 cm.

. . .. (Inventory No. K 1.38)
«for the dissolution of spirits>

Under the caption Cannutum (probably from
Arabic ginnina) another device for the «dissolution
of spirits» (fusio spiritum; hall al-arwah) appears
on the plate of instruments' in the Latin version of lD
ar-Razi’s book in the Riccardiana manuscript. A Cannutum, fig from: Uberset-
similar figure is also to be found in the anonymous zung und Bearbeitungen von al-
Latin copy, the illustrations of which were pub- Razi’s Buch ... by Julius Ruska,
lished by G. Carbonelli.” p- 235 (83).

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.
* Carbonelli, op. cit., p. 138, no. 161.
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Fig from: G. Carbonelli, Sulle fonti storiche della Chimica e
dell’Alchimia in Italia, Rome 1925, p. 57.

An Apparatus

for the «dissolution of spirits>

Our model:

Glass, colourless.
Height: 14.5 cm.
(Inventory No. K 1.39)

The plate of instruments in the Latin version of
ar-Razi’s book in the Riccardiana manuscript'
depicts among the vasae fusionis spiritum (qgawarir
li-hall al-arwah) an apparatus that bears the caption
Caxa (no. 12). It recalls an illustration included in
his book by G. Carbonelli.”

Caxa, Fig. from: Ubersetzung
und Bearbeitungen von
al-Razi’s Buch by Julius
Ruska, p. 235 (83).

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.
* Carbonelli, op. cit., p. 57.
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Our model:

Glass, colourless and wick.
Height: 13 or 5.3 cm.
(Inventory No. K 1.69)

Capillary filter
Beaker

In the chapter on the washing of chemical
substances, Abu Bakr ar-Razi speaks, inter alia, of
the procedure of washing by means of a rawiiq fi
gam (a filter in a «goblet»),' but unfortunately does
not describe the device in the chapter on appara-
tuses. As J. Ruska noted, in the «Book of Secrets,» Destillatio per filtrum, fig. from: Ubersetzung
at one time «the instruction is given to soak up the und Bearbeitungen von al-Razi’s Buch...
moisture by means of a wick that passes through by Julius Ruska, op. cit., p. 235 (83).

a hole in the lid of the Utal and to let the moisture

drip into a sugar bowl. In half a dozen passages the

instruction is found to wash or to clean something -
with or on the rawiig».> We learn about the shape of { mnu
,/‘ iy \‘\'

the apparatus from the illustrations in the Latin ver-
sion of the text, both in the Riccardiana manuscript
in Florence (No. 26) and from the manuscript in the
University Library in Bologna.’

/

Fig. from: G. Carbonelli,

' Kitab al-Asrar wa-Sirr al-asrar, op. cit., p. 25. ) :
Sulle fonti storiche ..., op. cit., p. 110.

> Al-Razi’s Buch Geheimnis der Geheimnisse, op. cit., pp.
62-63.
* G. Carbonelli, op. cit., p. 110.
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Cornu

The plate of instruments of the Riccardiana
manuscript of the Latin version of ar-Razi’s book
depicts, among the devices for the dissolution of
chemical substances, a horn-like object with the
caption Cornu (no. 37). Perhaps it has to do here
with a funnel.'

Our model:

Glass, colourless.

Height: 9 cm.

(Inventory No. K 1.59 b)

Cornu, fig. from: Ubersetzung und Bear-

beitungen von al-Razi’s Buch ... by Julius
Ruska, op. cit., p. 235 (83).

: Dissolutio cum apiis,
A spherlcal fig. from: Ubersetzung

Device for dissolution und Bearbeitungen

von al-Razi’s Buch ...
by Julius Ruska,
p- 235 (83).

The plate of instruments in the Riccardiana manu-
script of the Latin version of ar-Razi’s book depicts,
among the apparatuses for the dissolution of sub-
stances, a spherical vessel with an attachment of a
right-angled pipe at the top and a small retort inside
(no. 42). The meaning of the caption Dissolutio

cum apiis is not quite clear.’

Our model:

Glass, yellowish-brown, made up of two parts.
Retort with a short neck of clear glass, 10 cm high.
(Inventory No. K 1.60)

'J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 82, 83.
> Ibid., p. 83.
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The th’l
«that fans itself>

Among the «instruments for the treatment of
non-metals,» Abi Bakr ar-Razi' mentions a

kiln that «fans itself» (nafih nafsahii): «The
self-ventilating device is a kiln (tanniir) whose
lower part is narrower than the upper part. It stands
on three feet and is placed upon a stand whose
walls are perforated. In the middle of its base there
is a hole through which the ashes fall out. Into its
lowest part coals are shuffied and that which is to
be calcinated is placed on it and is buried in the
coal and covered with coal. It should be placed

in a windy location. Its fire is extremely strong, it
calcinates the metals and amalgamates them and

" Kitab al-Asrar wa-Sirr al-asrar, op. cit., p. 12; v. also Abu
‘Abdallah al-Hwarizmi, Mafatih al-‘uliim, pp. 257-258.

Fig. from: Ubersetzung und
Bearbeitungen von al-Razi’s Buch ...
by Julius Ruska, op.cit., p. 235 (83).

Our model:

Clay, fired.

Tripod of steel.

Total height: 38 cm.
(Inventory No. K 1.62)

melts them.»” The text from al-Hwarizmi’s Mafatih
al-‘uliim amplifies ar-Razi’s text in an important
respect, in the sense that there the substance to be
treated is put on the fire in a pitcher coated with
clay.’ This corresponds with the figure with the
caption Nafis (no. 42), which has become accessible
through the Latin version of ar-Razi’s book.*

2J. Ruska, Al-Razi’s Buch Geheimnis der Geheimnisse, p- 99.
*v. E. Wiedemann, Zur Chemie bei den Arabern, op. cit., p. 78
(repr., p. 695).

*J. Ruska, Ubersetzung und Bearbeitungen, op. cit., p. 83.
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Our model:

Clay, fired.

Height: 30 cm.
(Inventory No. K 1.23)

Fig. from W. Ganzenmiiller,
op. cit., p. 297, no. 25

Vas

decoctionis mercuris

Among the kilns characterised by «Moorish style», ﬁm w0 (Blmardia sms¥t prarele. 4 goge «i_z)m'a zab‘.
as depicted in the Munich manuscript of the Liber AL (S5 s 0o Grcrapeot A0S By of b Sagy

3 A6 65 Seraare, Anfig awe mﬁmrﬁ'.\:u:w(-;];'
e

florum Geberti (Cod. Lat. 25110), the following ’ [P o0 63 57 fire forarrn - ABEphesy ﬁ:u’ PZ\:‘ ’f”‘:m
specimen appears for heating mercury with a proc- Hiubh l&vm’"{s"f.&ﬁ?ﬁ-ﬂam

ess that is prescribed in Gebert’s «fourth flower».' 2 l‘f(m*
In the illustration it is very clear to see the manner
in which the kiln was constructed with ring-shaped

components.

O

Plate from De operationibus alchymiae,
14th/15th cent. MS Munich, Bayer. Staats-
bibl. CLM 405, fol. 171 b.

' W. Ganzenmiiller, Liber fiorum Geberti. Alchemistische Ofen
und Gerdite in einer Handschrift des 15. Jahrhunderts, in:
Quellen und Studien zur Geschichte der Naturwissenschaften
und der Medizin (Berlin), 8/1942/273-303, esp. pp. 288, 299
and 297, fig. 4, no. 25.
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Fig. from the Paris Geber manuscript
(Bibl. Nat. MS lat. 6514), after A.Y.
al-Hassan, D. R. Hill, Islamic Technolo-
gy, op. cit., p. 136.

Aludel

For the process of sublimation, i.e. the transition of Our model:
a solid substance to the gaseous stage, illustrations Clay, fired.
are provided in the treatise ‘Ain as-san‘a wa-‘aun A&ufietllt(.)gz%lass.
as-sana‘a by Abu I-Hakim Muhammad b. ‘Abdal- (Inventoryell\?o. K 1;?)[1)
malik al-Hwarizmi al-Kati (writing in 426/1034)

of Baghdad' and in the Summa collectionis com-

plementi occulte secretorum nature of Geber

(Latinised edition of the Arabic works by Gabir b.

Haiyan) in the Paris manuscript® (Bibl. Nat. MS lat. The upper part, made of glass, is called uzal in
6514). With the help of these illustrations, we were the Arabic text and the kiln itself mustaugad. In
able to reconstruct our model of the relevant with Latin the terms are alutel and furnus. From the
just a little bit of imagination on our part. Latin text we also learn that the hole at the upper

tip (foramen) is meant for the escape of the gases
formed during the sublimation.

' F. Sezgin, Geschichte des arabischen Schrifttums, vol. 4,
Leiden 1971, pp. 291-292; H. E. Stapleton, R. F. Azo, Alche-
mical equipment in the eleventh century, A. D., in: Memoirs of
the Asiatic Society of Bengal 1/1905/47-71.

2 M. Berthelot, La chimie du moyen dge, op. cit., vol. 1, p. 149
ff.; A. Y. al-Hassan, D. R. Hill, Islamic Technology, op. cit., p.
136.
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Our model:
Clay, fired.
Height: 48 cm.

: »
B (N (Inventory No. K 1.07)
r——‘.‘

Fig. from:

W. Ganzenmiiller,
op. cit., p. 296, no.
10.

Kiln

for chemical operations

Our model was built after an illustration in the
Liber florum Geberti (no. 10)."

Kiln
with a cap and two beaks

Reconstructed after an illustration in the Liber flo-
rum Geberti Geberti (no. 11).2

-

Our model:

s ¢ Clay, fired.
Height: 30 cm.

(Inventory No. K 1.08)

PP

Fig. from:
W. Ganzenmiiller, op.
cit., p. 296, no. 11.

) G

'v. W. Ganzenmiiller, op. cit., p. 296, 297, no. 10.
*Ibid., p. 296, 299, no. 11.
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Our model:

Clay, fired.
Height: 19.50 cm.
(without retorts).
(Inventory No.

K 1.09)

Fig. from:
W. Ganzenmiiller, op. cit.,
p. 302, no. 74.

Kiln

reconstructed after an illustration
in the Liber florum Geberti (no.
74).!

Fig. from:
W. Ganzenmiiller,
op. cit., p. 302, no. 76.

Another k11n

Our model:

A kiln for heating solid Clay, fired.
substances, modelled after an il- Made of two parts.
lustration in Liber florum Geberti Height: 29.50 cm.
(no. 76). (Inventory No. K 1.10)

' W. Ganzenmiiller, op. cit., p. 296, no. 74.
*Ibid., p. 302, no. 76.
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Kiln
for heating a retort
suspended above it

Reconstructed after an illustration in the Liber
florum Geberti (no. 42).'

Our model:

Clay, fired.

Height: 21.5 cm.

Retort (height = 11.5 cm)
of clear glass, hung in a
wire-frame

(Inventory No. K 1.12)

Fig. from:
W. Ganzenmiiller, op.
cit., p. 299, no. 42.

Kiln

with alembic

In this model two apparatuses depicted in the Liber
florum Geberti,” a kiln (no. 44) and an alembic (no.
37), were combined with one another.

Our model:

Kiln of clay, fired.

Height: 21 cm.

(Inventory No. K 1.13)
Alembic: Glass, colourless.
Made of two parts.

Height: 48 cm.

(Inventory No. K 1.14)

Fig from:

W. Ganzenmiiller,
op. cit., p. 299, no. 37
(sic!) and 44.

''W. Ganzenmiiller, op. cit., p. 299, no. 42.
*Ibid., p. 296, 299, no. 37, 44.
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Kiln

with a glass lead attachment

A kiln for heating chemical substances, reconstruct-
ed after an illustration in the Liber florum Geberti
(no. 4).!

Our model:

Clay, fired.

Height: 51 cm

with a glass lid attachment.
(Inventory No. K 1.15)

Fig. from:
W. Ganzenmiiller,
op. cit., p. 295, no. 4.

Vas

decoctionis elixir

Construction for boiling the elixir, after an illustra-
tion in the Liber florum Geberti (no. 40).

Our model:

Clay, fired.

Height: 52 cm.
(Inventory No. K 1.16)

Fig. from:
W. Ganzenmiiller, op.
cit., p. 299, no. 40.

''W. Ganzenmiiller, op. cit., p. 295, no. 4.
*Ibid., p. 299, no. 40, cf. p. 300.
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Cauldron

with lion paws

Reconstructed after an illustration in the Liber florum
Geberti (no. 48).!

Our model:

Clay, fired.

Made of two parts.

Q Height: 25 cm.
(Inventory No. K 1.17)

Fig. from:
W. Ganzenmiiller,
op. cit., p. 299, no. 48.

Kiln

with a retort in the form of a cap

Reconstructed after an illustration in Liber florum
Geberti (no. 29).?

Our model:

Clay, fired.

Height: 27.5 cm.
Alembic of clear glass.
Total height: 34.5 cm.
(Inventory No. K 1.20)

Fig. from:
W. Ganzenmiiller, op.
i cit., p. 298, no. 29.

' W. Ganzenmiiller, op. cit., p. 296, 299, no. 48.
*Ibid., p. 298, 296, no. 29.
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Kiln

in the form of an elephant’s trunk

Reconstructed after an illustration in the Liber
florum Geberti (no. 17).!

(07 E Our model:
) Clay, fired.
Height: 36 cm.
(Inventory No. K 1.19)

Fig. from:
'W. Ganzenmiiller,
op. cit., p. 297, no. 17.

Kiln

Due to the symbol, declared by Ganzenmiiller as
furnellus lune et veneris, a small silver and copper
kiln. Reconstructed after the illustration in the
Liber florum Geberti (no. 54).

[ ) 13 1Y T B L = Our model:
Clay, fired.
Height: 38 cm,

A including the retort.
: (Inventory No. K 1.71)
i
Fig. from:
\' Yol T W. Ganzenmiiller,

op. cit., p. 300, no. 54.

' W. Ganzenmiiller, op. cit., p. 297, no. 17, cf. p. 302.
*Ibid., p. 300, no. 54, cf. p. 296.
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Fig. from:
W. Ganzenmiiller, op.
cit., p. 295, no. 2.

Apparatus

of unknown function

Our model: Clay, fired.
Height: 23 cm, including the glass.
(Inventory No. K 1.11)

Reconstructed after a sketch in the
Liber florum Geberti (no. 2)."' The
two openings of the glass could have
served for producing a stream of air.

Yy oo

AN D

Fig. from:
W. Ganzenmiiller, op.
cit., p. 297, no. 24.

Hearth

with <a kettle full of vinegan

Reconstructed after an illustration in the
Liber florum Geberti (no. 24).

Our model:

Hearth: clay, fired, Height: 38 cm.
Kettle: copper, engraved,
diameter 22 cm.
Alembic inside the kettle.

''W. Ganzenmiiller, op. cit., p. 295, no. 2, cf. p. (Inventory No. K 1.22)
296.

*Ibid., p. 297, no. 24, cf. p. 298.
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Fig. from:
r W. Ganzenmiiller,
op. cit., p. 299, no. 43.

Kiln
with Alembic

Reconstructed after an illustration in the Liber
Sflorum Geberti (no. 43).'

Our model:

Clay, fired.

Height: 64 cm,
including the alembic.
(Inventory No. K 1.25)

Our model:

Clay, fired.

Height: 31 cm.
(Inventory No. K 1.21)

e

00 & o O \\
doo a oo ;

S PV

Fig. from: W. Ganzenmiiller,
op. cit., p. 300, no. 52.

Kiln

Reconstructed after an illustration in the Liber flo-
rum Geberti (no. 52).2

"' W. Ganzenmiiller, op. cit., p. 299, no. 43.
2 Ibid., p. 300, no. 52, cf. pp. 296, 297, 298-299.

151



152 CHEMISTRY
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I}

A Kiln

for the production
of artificial gems

The partly preserved manuscript of the Gawahir
al-funitn wa-s-sana’i fi garib al-‘ulim wa-1-bada’i
(Gotha 1347, fol. 55a, 57a) depicts, inter alia, two
«carefully executed ink drawings of kiln construc-
tions.» The author, Muhammad b. Muhammad
Aflatin al-Harmasi al-“Abbasi al-Bistami, is un-
known so far.' The extant manuscript contains
excerpts from 6 of the original 28 chapters of a
large book on mineralogy.” E. Wiedemann® was the

"v. C. Brockelmann, Geschichte der arabischen Litteratur,
suppl., volume 2, p. 1033.

*v. Alfred Siggel, Katalog der arabischen alchemistischen
Handschriften Deutschlands, Part 2, Berlin 1950, pp. 83-86,
cf. Wilhelm Pertsch, Die arabischen Handschriften der Her-
zoglichen Bibliothek zu Gotha, vol. 3, Gotha 1881 (repr. Frank-
furt 1987), pp. 17-18.
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Our model: Fig from MS
Clay, fired, cold painted. Gotha 1347,
Height: 53 cm. after Hassan/Hill,
(Inventory No. K 1.06) Islamic Teﬁhnology,

op. cit., p. 167.

first to draw attention to the two kilns through his
short descriptions and he was the first to publish the
drawings.

3 Zur Geschichte der Alchemie. IV. Uber chemische Apparate
bei den Arabern, in: Zeitschrift fiir angewandte Chemie (Leip-
zig and Berlin) 34/1921/528-530, esp. pp. 528-529 (repr. in:
Wiedemann, Gesammelte Schriften, vol. 2, esp. pp. 957-960);
idem, Beitrdge zur Mineralogie etc. bei den Arabern, in: Studi-
en zur Geschichte der Chemie, Festgabe fiir O. v. Lippmann,
Berlin 1927, pp. 48-54, esp. pp. 51-54 (repr. in: Gesammelte
Schriften, vol. 2, esp. pp. 1207-1210); see also A. Y. al-Hassan,
D. R. Hill, Islamic Technology, op. cit., p. 167.
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Kiln

of Zosimus

This kiln ascribed to Zosimus' (4th or 5th cent.

A.D.) appears in the Gotha manuscript mentioned
above (p. 152) in a carefully executed drawing but
without any explanation whatsoever. This drawing
was also published by E. Wiedemann. There is no

L\

R P

Our model: Fig from MS
Clay, fired and glazed. Gotha 1347
Height: 43 cm. after Hassan/Hill,
(Inventory No. K 1.05) op. cit. p. 154.

doubt that Zosimos worked with a kiln. But the
apparatus connected with his name seems to be
the result of a development in the construction of
chemical apparatuses that took place only after the
5th/11th century in the Arab-Islamic culture area.

'v. F. Sezgin, Geschichte des arabischen Schrifttums, vol. 4, Leiden 1971, pp. 73-77.
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Minerals
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Introduction

IN one of the few studies on the history of min-
eralogy where the role of the Arabic-Islamic
cultural sphere in this field is discussed, Julius
Ruska' stated in 1912: “History of science has to
deal with Arabic literature in three ways. History
of science encounters the Muslims first as pupils

of the Greeks, endeavouring, with the help of the
Syrians and Persians, who knew the subject and the
language, to transfer the treasures of Greek wis-
dom within reach into their own language and to
utilise them. Studying the Greeks aroused the urge
towards independent research and discovery, and
as a fruit of this scientific enthusiasm we encounter
an enormous corpus of treatises on matters dealing
with mathematics and astronomy, natural sciences
and medicine. After a few generations we find the
Arabs as the teachers of the scientifically impover-
ished Latin West and we find their works translated,
commented upon, published and recognised as
authoritative works down to the 16th century and
further.” J. Ruska penned these lines almost one
hundred years after the appearance of the first orien-
talist studies on this subject. These were an Italian
translation® of the book on mineralogy, the Azhar
al-afkar fi gawahir al-ahgar by Ahmad b. Yusuf
at-Tifasi (d. 651/1253) and, at about the same

time, a German translation’ of excerpts from the
Persian Gawahirnama by Muhammad b. Mansir
ad-Dastaki (early 8th/14th cent.). In the course of
time, both before and after J. Ruska, a few Arabic
books on mineralogy were edited and translated
into European languages. Moreover, a large number
of studies and bibliographical works appeared

" Das Steinbuch des Aristoteles mit literargeschichtlichen
Untersuchungen nach der arabischen Handschrift der Biblio-
théque nationale herausgegeben und iibersetzt, Heidelberg
1912, pp. 1 (reprint in: Natural Sciences in Islam, vol. 27,
Frankfurt 2001, pp. 1-216, esp. pp. 9).

* Fior di pensieri sulle pietre preziose di Ahmed Teifascite, ed.
and transl. Antonio Raineri, Florence 1818 (reprint in: Natural
Sciences in Islam, vol. 31, Frankfurt 2001, pp. 1-178).

* Josef von Hammer, Ausziige aus dem persischen Werke
Gawahirnama [orig. Arabic] i.e. das Buch der Edelsteine, von
Mohammed Ben Manssur, in: Fundgruben des Orients, vol. 6,
Vienna 1818, pp. 126-142 (v. Das Steinbuch des Aristoteles,
pp. 31); Agabuzurg at-Tahrani, ad-Dari‘a ila tasanif as-si‘a,
vol. 5, Teheran 1363/1944, pp. 283.

without which the compilation of our selection* of
minerals would have been inconceivable. In spite of
all the commendable attempts so far, the following
questions seem to have been rarely asked: Which
new minerals were discussed by the Arabic-Islamic
scholars as compared to their Greek masters?
Which new sites were discovered in Islamic times?
What were their own experiences, observations,
classifications and theories of their origin? Likewise
there are hardly any studies on the impact of Arabic
mineralogy on the advances made in the Occident.
We can safely follow J. Ruska in his chronological
overview of the participating cultures which played
a decisive role in the history of science.” And his
observations are not restricted to the field of miner-
alogy alone: “In this connection, we have to distin-
guish basically between four large culture areas:

the Egyptian-Babylonian, the Graeco-Roman, the
Islamic, and the Christian-Occidental, which leads
into the modern era. Basically, there is a significant
connection between these cultures; the Far East
also follows them.” Unfortunately the Greeks, with
all their astonishingly vast knowledge of mineral-
ogy, provide us with hardly any clues as to which
of the minerals mentioned by them and which part
of information about those minerals are their own
in origin and what knowledge they borrowed from
other cultures. In this connection the Arabic-Islamic
successors differ greatly from their teachers. Not
only do they cite their Greek sources with amaz-
ing precision and [158] mention with regard to
each individual mineral what information they had
adopted; frequently they give, beside the author’s
name, also the title of the work, sometimes even the
relevant chapter.

* Our selection stems from the large collection of minerals of
the Institut fiir Mineralogische Rohstoffe of the Technical Uni-
versity, Clausthal. For this we wish to express our thanks here.
We also thank Dr. Armin Schopen for his manifold support in
this connection.

’ Die Mineralogie in der arabischen Literatur, in: Isis (Brus-
sels) 1/1913-14/341-350, esp. pp. 342 (reprint in: Natural
Sciences in Islam, vol. 28, Frankfurt 2001, pp. 255-264, esp.
pp- 256).
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Their main sources included the Arabic translation
of Dioscorides’s (2nd half of the 1st cent. B.C.)
ITeot UAng iatouxiis and Galen’s (2nd half of the

2nd cent. A.D.) ITeol xpdoewg xal Suvauews TV
AmAov paoudxrwy. Apart from several authentic

and not authentic Greek pharmaceutical and min-
eralogical treatises, a pseudo-Aristotelian book of
stones also reached the Arabic-Islamic culture area.
It was translated into Arabic by a certain Laqga b.
Israfiyun, as he himself states. This work in which
72 stones are described holds the foremost position
among the sources of Arabic mineralogy. Accord-
ing to J. Ruska,’ it is likely that “a Syrian who was
familiar with the Greek and also with the Persian
sources and traditions authored the book in the
period of translations, before the middle of the 9th
century.” According to the author of these lines,
however, this work had its origin in Late Antiquity
(ca. 5th-6th cent. A.D.) and was translated into Ara-
bic in the 2nd/8th or the 3rd/9th century.” This and
other pseudo-texts and Hermetic treatises circulated
in the Mediterranean region during Pre-Islamic and
Early Islamic times. The importance of their con-
tents was realised quite early, they were translated,
treated as authentic works and cited under their
pseudonyms.

We must also mention that, together with the
authentic and pseudo Greek texts on mineral-

ogy, pharmaceutics, and medicine, not only sober
matter-of-fact descriptions of minerals reached the
Arabic-Islamic world, but also, for instance, beliefs
related to the magical effects of stones and their use
as amulets. When we find such elements even in the
works of Dioscorides and Galen, we must not fall
into the error of thinking that the cultural impor-
tance of these works or their importance for the
history of science becomes diluted because of this.
Arabic-Islamic mineralogy also contains some
traces of Indian® and Middle-Persian’ sources, but

® Das Steinbuch des Aristoteles, op. cit., pp. 44-45 (reprint pp.
44-45).

" v. F. Sezgin, Geschichte des arabischen Schrifttums, vol. 4,
pp. 103.

¥ v. Muhammad Yahya al-Hasimi, al-Masadir al-hindiya
li-kutub al-ahgar al-‘arabiya, in: Taqafat al-Hind (New Delhi)
12,3/1961/100-115 (reprint in: Natural Sciences in Islam, vol.
30, Frankfurt 2001, pp. 227-242).

? Jean Pierre de Menasce, Un lapidaire pehlevi, in: Anthropos
37-40/1942-45/180-185; M. Yahya al-Hasimi, al-Masadir
al-faristya li-Kitab al-Gamahir fi ma‘rifat al-gawahir
li-l-Birini, in: ad-Dirasat al-adabiya (Beirut) 1959, issues 2-3,

these are of minimal consequence because of the
dominant position of the Greek sources.

In view of the modest status of the contemporary
research on Arabic mineralogy, we make here the
bold attempt to communicate some of the discov-
eries and interpretations of Arabic mineralogy
which are of interest for the history of mineralogy
and geology. J. Ruska'” gave some broad outlines
of the knowledge he gained from his intensive
study of the material in the first half of last cen-
tury. Thus he finds in Arabic cosmological and
nature-philosophical treatises a “stronger empha-
sis on the general issues of the origin of minerals
and their chemical properties,” and also of issues
concerning geology—as compared to their pharma-
cological treatises. In this connection, what he finds
particularly interesting are the observations of the
fifth treatise of the Encyclopedia of the Brethren of
Purity (Ihwan as-Safa, 4th/10th cent.) on the origin
of minerals, which “contains much on geology that
has not been noticed so far. Thus, e.g. the miner-
als are divided into three classes according to the
time required for their formation. The first group

is formed in dust, loam and salt steppes and needs
just one year for maturing; here the rapid forma-
tion of steppe salt, gypsum and such salts in the dry
climate of the Near East can be recognised. The
second group is of the stones that form slowly at
the bottom of the sea, such as corals and pearls. The
last group consists of metals and gems which origi-
nate in the interior of stones, in mountain caves;
some of these only reach maturity after centuries.
The fixed stars in the sky make one full revolution
in 36,000 [159] years,"" the conditions on earth
change correspondingly, cultivable land becomes
desert, deserts become cultivable, steppes and
mountain ranges emerge from the oceans, deserts
and mountain ranges sink into the sea. The moun-
tain ranges heat up under the rays of the sun, they
dry up, burst and crumble, become gravel and sand;
heavy showers of rain turn them into sludge in the
beds of mountain rivulets, rivers and streams; these
lead them to the oceans, the lakes and the marshes;

pp. 58-65 (reprint in: Natural Sciences in Islam, vol. 30, pp.
219-226).

' Die Mineralogie in der arabischen Literatur, op. cit., pp.
345-346 (reprint op. cit., pp. 259-260).

"' The IThwan as-Safa‘ obviously did not know the much im-
proved value for the precession (v. F. Sezgin, Geschichte des
arabischen Schrifttums, vol. 6, pp. 26).
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the oceans act on them through the surf and the
pounding of the waves, and spread them in layers
at their bottom; they are deposited one above the
other; they adhere to one another, form mountains
and hills under water; like the sand in the steppes
and deserts, they rise gradually and become firm
land on which plants take over, while, to compen-
sate for it at other places, the ocean overflows its
coasts and spreads across firm country. Here it is
possible to see the main features of Joh. Walther’s"
theory of deserts and Ch. Lyell’s" principle of geol-
ogy, and it would be an interesting task to examine
how far these geological views rest on independent
observations and ideas and how far they must be
traced back to those of the Greek geographers, for
example.”

“The enumeration of stones and the extensive
subdivision of salt-like substances” which occur in
the “Book of Secrets” (Kitab al-Asrar) by Aba Bakr
ar-Razi (d. 313/925) were regarded by J. Ruska as
“an innovation introduced by Razi”." Ruska also
made the observation that some books are very
precise in their information about the places of the
occurrence of minerals.” This is confirmed by other
sources which were not accessible to him or were
not known in his times.

“Greater attention is paid to the physical proper-
ties which can be ascertained directly or with the
simplest tools. Whether the mineral is heavy or
light, hard or soft, smooth or rough, brittle, whether
it can be split or hammered, whether it is soluble

or not, whether it is lustrous or dull, transparent or
opaque, and what colours it has—all this is listed,
though not systematically, but in many cases with
good powers of observation, likewise the behaviour
of the mineral in fire or against acids, its taste and
odour.” '

On the question of the advances made by the Arab
authors as against their Greek sources in the de-
scriptions of the minerals, Ruska again provides an
example. On the book of stones by Ahmad at-Tifasi

"> On him, v. Ilse Seibold, Der Weg zur Biogeologie. Johannes
Walther (1860-1937), Berlin etc. 1992.

" Born 1797 in Kinnordy (Scotland), died 1875 in London.

“ Al-Razi’s Buch Geheimnis der Geheimnisse mit Einleitung
und Erliuterungen in deutscher Ubersetzung by Julius Ruska,
Berlin 1937 (Quellen und Studien zur Geschichte der Naturwis-
senschaften und der Medizin, vol. 6), pp. 37.

" Die Mineralogie in der arabischen Literatur, op. cit. pp. 343
(reprint op. cit. pp. 257).

'% ibid, pp. 343 (reprint pp. 257).

(d. 651/1253) he remarks as follows: “The descrip-
tion of each stone is given in five chapters, the first
of which deals with the cause of the formation of
the stone in its mine, the second deals with the
localities where it occurs, the third with its good
and bad properties, the fourth with its specific
powers and effects, the fifth with its commercial
value.” “In describing the medicinal and chemical
properties, at-Tifasi depends greatly on the work by
[pseudo-]Aristotle, yet he offers much new infor-
mation on the places of occurrence, on the method
of differentiating between different varieties, on
the defects and flaws, on the price and the use of
gems.”"’

J. Ruska cites likewise an instructive example of the
description of the places of occurrence according to
at-Tifasi: “On the quarrying of emeralds in Upper
Egypt highly interesting information is provided by
our author. According to Bauer’s Edelsteinkunde,"
the old Egyptian emerald mines were rediscovered
only under Mehemmed “Ali by the Frenchman Fr.
Cailliaud in 1816, but the operations were stopped
again after a short time, and no information was
available about the operation of the mines from the
period after the Roman occupation.[160] But this

is not correct in so far as the mines are mentioned
by al-Istahri in the 4th/10th century as well as by
al-Idrisi about 545/1150. Al-Mas“‘di already re-
ports at length about the mining of emeralds and
their varieties in the Murig ad-dahab (ed. Barbier
de Meynard, vol. 3, pp. 43 ff.). The information
given by at-Tifasi can be summarised as follows:
Emeralds are found on the border between Egypt
and Ethiopia in a mountain range that stretches to
the sea near Aswan. The senior inspector of mines,
who was appointed by the sultan, informs that the
first thing to be encountered in the emerald mines is
black talc which, when exposed to fire, appears like
golden marcasite. Through further digging the soft
red sand in which emeralds occur is reached. Only
small stones which are used for rings are found in
the sand; the large ones and the complete emeralds
are to be found in galleries and veins.”"’

"7 ibid, pp. 348 (reprint pp. 262).

' Max Bauer, Edelsteinkunde. Eine allgemein verstiindliche
Darstellung der Eigenschaften, des Vorkommens und der Ver-
wendung der Edelsteine, nebst einer Anleitung zur Bestimmung
derselben, fiir Mineralogen, Edelsteinliebhaber, Steinschleifer,
Juweliere, Leipzig 1909, pp. 390.

" Die Mineralogie in der arabischen Literatur, op. cit., pp. 349
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It was without doubt a great advance when the
Arab-Islamic mineralogists discovered a procedure
to evaluate minerals™ and ores according to their
specific weight.”' The pycnometer invented by
al-Biruni (1st half of the 5th/11th cent.) made it
possible for him and his successors to determine the
specific weight with amazing accuracy (see below,
V.9).

It may also be mentioned that al-Birani* refuted
the popular notion that all salt water everywhere on
earth was transformed into fresh water at a specific
hour on the 6th day of January every year and that
he contradicted a method which had come down
from Aristotle for the desalination of sea water.
This has to do with the attempt to extract fresh
water out of sea water with the help of a waxen
vessel, as described in Aristotle’s meteorology:
“Actually, if a waxen vessel with the neck closed
tightly is submerged into the sea, after 24 hours it
would contain some amount of water which had
seeped into it through the waxen walls and this
water would be drinkable because the earthy and
salty parts had been ‘“filtered out’.”” Abu ‘Ali Ibn
Sina (d. 428/1037) also deals with the origin of
rocks in the section on meteorology of his Kitab

(reprint op. cit., pp. 263).

20 Al-Birini reports in his Kitab al-Gamahir fi ma‘rifat
al-gawahir (ed. F. Krenkow, Hyderabad 1355/1936, pp. 50)
on the existence of a book on the prices of precious stones,
written in Damascus during the reign of Marwan b. ‘Abdalma-
lik (65/685-86/705) which he had come across. E. Wiedemann
(Uber den Wert von Edelsteinen bei den Muslimen, pp. 353,
reprint in: Natural Sciences in Islam, vol. 28, pp. 237) earns
the credit for having been the first to draw attention to this
early source. The manuscript of the book by al-Biraini, which
Wiedemann used, seems to have contained a more detailed
description of the old book (to be more precise, the booklet)
than the printed edition which is at our disposal.

2'E. Wiedemann, Uber den Wert von Edelsteinen bei den
Muslimen, in: Der Islam (Strasburg) 2/1911/345-358 (reprint
in: Natural Sciences in Islam, vol. 28, Frankfurt 2001, pp.
229-242).

2 al-Atar al-bagiya ‘an al-qurin al-haliya, ed. by Eduard
Sachau, Leipzig 1878 (repr. Islamic Mathematics and Astrono-
my, vol. 30, Frankfurt 1998), pp. 250; Engl. transl. idem, The
Chronology of Ancient Nations, London 1879 (repr. Islamic
Mathematics and Astronomy, vol. 31, Frankfurt 1998), pp. 240;
v. also E. Wiedemann, Entsalzung des Meerwassers bei Biriini,
in: Chemiker-Zeitung (Heidelberg) 46/1922/230 (reprint in:
Gesammelte Schriften vol. 2, Frankfurt 1984, pp. 1019).

» Edmund O. von Lippmann, Die “Entsalzung des Meerwas-
sers” bei Aristoteles, in: Chemiker-Zeitung (Heidelberg) 1911,
pp. 629 ff., 1189 ff., and in: Abhandlungen und Vortrige zur
Geschichte der Naturwissenschaften von E. O. von Lippmann,
vol. 2, Leipzig 1913, pp. 157-167, esp. pp. 167.

as-Sifa’. Until the 19th century this section, avail-
able in Latin under the title Liber de mineralibus
Aristotelis, was thought to be the work of the Greek
philosopher Aristotle (see below, pp. 163). On the
topic that interests us, M. Y. Haschmi of Aleppo
has published several studies. From his work Die
geologischen und mineralogischen Kenntnisse bei
Ibn Sina** we cite the following passages on the ori-
gin of minerals:* “Stones are formed in two ways,
either through drying up as with the formation of
loam, or through ossification. Loam dries up and
turns gradually into stone. If it is not [161] fatty, it
will decompose before it becomes stone. Ibn Sina
recounts that in his youth he saw on the banks of
the River Gaihiin [Amu-Darya] a type of loam
which turned into stone within 23 years. Stones
originate in running water in two ways, firstly
through evaporation and secondly through gradual
precipitation. Ibn Sina also observed that some wa-
ters condense to stones and pebbles with different
colours when they drip upon a certain spot. Some
waters ossify, but only when they come into contact
with certain types of stone. From this he concluded
that there were some types of earth which had min-
eralogical properties to bring about the ossification
of water. The beginning of stone formation occurs
either through loam-like substances or through
other substances that contain much water. In the lat-
ter case, the rock is formed either through a mineral
force that causes the solidification or through the
predominance of the earthy parts as in the case of
salt formation ... Water turns into loam and loam
also turns into water. Thus the stones are either
dried in the sun as in loam formation or through the
hardening of water and through drying up.”*

After this Ibn Sina discusses the reason for the fos-
silisation of plants and animals. In conjunction with
this, he also mentions his own observations made
in Central Asia. One of these is connected with the
so-called “lightning tube”: “Sometimes stone-like or
iron bodies form through lightning. In the land of
the Turks (Turkistan), after thunder and lightning,
copper-like bodies [in the form of lances, agsam

* In: Zeitschrift der Deutschen Morgenlidndischen Gesellschaft
(Wiesbaden) 116/1966/44-59.

» Kitab as-Sifa‘. Tabi‘iyat, part 5: al-Ma‘adin wa-I-atar
al-‘ulwiya, ed. by Ibrahim Madkir, ‘Abdalhalim Muntasir,
Sa‘id Zayid, ‘Abdallah Isma‘il, Cairo 1965, pp. 3 ff.; M. Y.
Haschmi, op. cit., pp. 44 ff.

% Ibn Sina, Sifa‘ op. cit., pp. 3-4; Haschmi, op. cit., pp. 44-45.
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nuhdsiya ‘ala hai‘at as-siham] were formed. Ibn
Sina tried to melt a piece, but it burned with green
smoke and left an ash-like substance behind. He
also heard about iron that had fallen from the air.
No doubt, the “copper-like body in the form of a
lance” was a lightning tube or a fulgurite; these are
sand grains fused together in the form of a tube
which form in sand through flashes of lightning. A
first description of this phenomenon was given by
Karl Gustav Friedler in 1817.%

According to Eric J. Holmyard, in his discussion of
the formation of mountain ranges and stones, Ibn
Sina had anticipated quite early the conclusions of
Leonardo da Vinci (1452-1519) and Nicolas Steno
(1631-1686).”

In the history of mineralogy, reference is made
particularly to Ibn Sina’s classification of minerals.
He divides them into four classes: 1. stones (ahgar),
2. ores (da‘ibat, i.e. substances that can be melted),
3. substances that can be burnt (kabarit, sulphura

= varieties of sulphur), 4. salts (amlah, substances
that are soluble in water). However, I do not believe
that this is in fact the “only thing” which “really
survived the Middle Ages” as Karl Mieleitner™
opined in 1922. At the end of this introduction,
when we now raise the question of the continuation
of Arabic-Islamic mineralogy in the Occident, we
must be aware of the fact that we are not dealing
with one of the fundamental areas of Arabic sci-
ence, such as mathematics, astronomy, medicine
and geography which exceptionally many scholars
dealt with and left numerous works. Therefore the
process of the reception and assimilation in the Oc-

”27

7 Sifa‘, op. cit., pp. 5; Haschmi, op. cit., pp. 45; idem, Geo-
logische Beobachtungen bei Avicenna, in: Der Aufschluf.
Zeitschrift fiir die Freunde der Mineralogie und Geologie
(Heidelberg, Gottingen) 7/1956/15-16.

* v. Rudolph Zaunik, Kurze Notiz, in: Mitteilungen zur
Geschichte der Medizin und der Naturwissenschaften
41/1961/163. In F. M. Feldhaus, Die Technik. Ein Lexikon der
Vorzeit, der geschichtlichen Zeit und der Naturvélker, Wiesba-
den 1914 (repr. Munich 1970), column 110 one can read: “The
clergyman Leonhard David Hermann found at Massel in Sile-
sia one such [a lightning tube] first in 1706, but he explained

it as ‘a fruit of a subterranean fire’ (...). The tube is preserved
in the Mineralogisches Kabinett in Dresden. Around 1796 one
farmer Hentzen found such a tube in the Senne near Paderborn
and correctly called it a ‘lightning tube’.”

¥ Makers of Chemistry, Oxford 1931, pp. 72.

% Zur Geschichte der Mineralogie. Geschichte der Mineralogie
im Altertum und im Mittelalter, in: Fortschritte der Mineralo-
gie, Kristallographie und Petrographie (Jena) 7/1922/427-480,
esp. pp. 480, cf. ibid, pp. 461.

cident of this peripheral subject looks different to
that of the core subjects. Thus, there is hardly any
influence worth mentioning, e.g., on the encyclo-
paedist Alexander Neckam (1157-1227), one of the
most eminent figures in the phase of reception.
[162] In his book entitled De naturis rerum liber he
does mention plenty of stones, but he does not give
any descriptions.’!

In my view, this explains why there are no more
than isolated references to mineralogy in the works
of Roger Bacon, the great European nature philoso-
pher of the 13th century.”

It is the book on minerals by Albertus Magnus
(1193-1280), said to be the “best mineralogical
work of the Occidental Middle Ages,” which shows
for the first time noticeable traces of texts trans-
lated from the Arabic. These Arabic texts include
Ibn Sina’s book of stones, the pseudo-Aristotelean
book of stones and a few other materials that were
made available in Latin translation from the Arabic
originals by the convert, Constantinus Africanus (d.
1085 in Salerno). It is striking that in his Libri V de
mineralibus he adopts Ibn Sina’s classification of
stones, which we mentioned above, placing, how-
ever, the salts and the substances that can be burnt
(sulphura) between stones and metals.” In a manner
that is instructive for our question, K. Mieleitner **
explains the nature of the special knowledge and
the capacities of a personality as important for the
assimilation process as Albertus Magnus is: “All in
all, the mineralogical knowledge of Albertus is very
meager, and in this field he excels his contemporar-
ies only slightly. He relies mainly on the statements
of his sources, but at least in his case there are the
beginnings, though only in modest form, of making
observations of his own. He was not familiar with
the best writings of the Mohammedans, their works
on the specific weight were completely unknown to
him—as also to all other mineralogists of the Oc-
cidental Middle Ages—since he had at his disposal
only imperfect Lain extracts of Arabic texts. Of
course, Albertus also laboured under the opinions
of his times, particularly the alchemical beliefs. His
chemical knowledge was very meagre, although
according to his own words he had read and stud-

*'v. K. Mieleitner, Zur Geschichte der Mineralogie, op. cit.,
pp. 466.

*2 ibid, pp. 477.

* ibid, pp. 466, 468.

*ibid, pp. 473, 474.
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ied much and had undertaken journeys to find out
about the nature of metals. In the explanation of
the physical and chemical properties, he finds in
fact very few difficulties; as a rule he has at once

a completely adequate explanation for everything,
in the manner of scholastic philosophy. He modi-
fied Avicenna’s excellent division of the minerals
into four classes, which was not very fortunate, but
at the same time very necessary because he knew
so few salts and combustible bodies among the
minerals that he could not put them as an equally
important class next to stones and minerals. His
book on precious stones differs from the numerous
others of the Middle Ages only in the sense that

he at least includes a few of his own observations,
even if those are for the most part incorrect.” The
first Arabic book with mineralogical content that
reached the Occident in Latin translation was appar-
ently al-I‘timad fi l-adwiya al-mufrada by Ahmad
b. Ibrahim Ibn al-Gazzar (d. 369/979).” It is a book
of drugs in four parts, the fourth of which is devot-
ed to minerals and mineral medicaments.™ It saw
the light of the day in Salerno under the title Liber
de gradibus as a work of the above-mentioned
north-African convert Constantinus Africanus, who
translated several books from the Arabic, reworked
them arbitrarily, and attributed them to himself or
to a Greek authority.”’

This adaptation circulated for seven hundred years
as the work of Constantinus Africanus, parallel to
the Latin translation of a certain Stephanus de Cae-
saraugusta (Zaragoza, written 1233) which bears
the name of the actual author and the title Liber
fiduciae de simplicibus medicinis.

» v. F. Sezgin, Geschichte des arabischen Schrifttums, vol. 3,
pp. 304-307.

* Facsimile ed., Frankfurt 1985.

7v. Moritz Steinschneider, Constantinus Africanus und seine
arabischen Quellen, in: Archiv fiir pathologische Anato-

mie und Physiologie und fiir klinische Medicin (Berlin)
37/1866/351-410, esp. pp. 361-363 (reprint in: Islamic Medi-
cine, vol. 43, pp. 1-60, esp. pp. 11-13; idem, Constantin’s lib.
de gradibus und Ibn al-Gezzar’s Adminiculum, in: Deutsches
Archiv fiir Geschichte der Medicin und medicinischen Geogra-
phie (Leipzig) 2/1879/1-19 (reprint in: Islamic Medicine vol.
94, pp. 320-338).

[163] The mineralogical knowledge of the
Arabic-Islamic culture area also reached the Oc-
cident through Latin and Hebrew translations of
the chemical-alchemical books by Gabir b. Haiyan
and Abi Bakr ar-Razi. In his study Ubersetzung
und Bearbeitungen von al-Razis Buch Geheimnis
der Geheimnisse™, which appeared in 1935, Julius
Ruska could show what kind of elaborations and
adaptations were done to this book that contains an
important chapter on minerals.

Wide popularity in the Occident was also enjoyed
by the above-mentioned pseudo-Aristotelean book
of stones which was obviously translated into Latin
from the Arabic in the 6th/12th century. Of course,
it was considered for centuries a book by Aristotle,
not only in the Occident, but also in the Islamic
world. For the author of these lines it is, however,
a Greek pseudo-epigraph from Late Antiquity that
was first translated into Arabic and from there into
Latin.

In conclusion, we may mention another work which
too was translated at first from the Arabic and was
circulated as the work by Aristotle. It is the Liber
de mineralibus Aristoteles, which was known for
centuries, besides the Tria vero ultima Avicennae
capitula transtulit Aurelius de arabico in latinum,
until E. J. Holmyard and D. C. Mandeville” dem-
onstrated that both the texts are a part of the section
on natural sciences (fabi‘iyat) in Ibn Sina’s Kitab
as-Sifa‘.

* In: Quellen und Studien zur Geschichte der Naturwissen-
schaften und der Medizin, vol. 6, Berlin 1935, pp. 153-239.

¥ Avicennae De congelatione et conglutinatione lapidum being
sections of the Kitab al-Shifa’. The Latin and Arabic texts
edited with an English translation of the latter and with critical
notes by E. J. Holmyard and D. C. Mandeville, Paris 1927
(reprint in: Natural Sciences in Islam, vol. 60, Frankfurt 2001,
pp. 147-240).
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Literature which is cited in abbreviation in the following pages:

Abu ‘Abdallah al-Hwarizmi, Mafatih al-‘uliim = Liber
Mafatih al-oliim explicans vocabula technica scien-
tiarum tam arabum quam peregrinorum auctore Ab{
Abdallah...al-Khowarezmi, ed. G. van Vloten, Leiden
1895 (repr. idem, 1968).

‘Ali b. Rabban at-Tabari, Firdaus al-hikma = Firdaus
al-hikma fi t-tibb li-Abi 1-Hasan ‘Ali b. Sahl Rabban at-
Tabari, ed. Muhammad Zubair as-Siddiqi, Berlin 1928.

Bauer, Edelsteinkunde = Max Bauer, Edelsteinkunde.
Eine allgemein verstéindliche Darstellung der Eigen-
schaften, des Vorkommens und der Verwendung der
Edelsteine, nebst einer Anleitung zur Bestimmung
derselben, fiir Mineralogen, Edelsteinliebhaber, Stein-
schleifer, Juweliere, Leipzig 1909.

J. Berendes = Des Pedanios Dioskurides aus Anazarbos
Arzneimittellehre in fiinf Biichern. Ubersetzt und mit
Erkldrungen versehen von Julius Berendes, Stuttgart
1902 (repr. Wiesbaden 1970).

Birani, Gamahir = Kitab al-Gamahir fi ma‘rifat al-
ga-wahir min tasnif al-ustad Abi r-Raihan Muhammad
b. Ahmad al-Biruni, ed. Fritz Krenkow, Hyderabad,
1355/1936 (repr. Natural Sciences in Islam, vol. 29,
Frankfurt 2001).

Clément-Mullet, see Tifasi

A. Dietrich, Dioscurides triumphans = Dioscurides tri-
umphans. Ein anonymer arabischer Kommentar (Ende
12. Jahrh. n. Chr.) zur Materia medica. Arabischer Text
nebst kommentierter deutscher U, bersetzung, 2 vols.,
Gottingen 1988.

El = Enzyklopaedie des Islam. Geographisches, eth-
nographisches und biographisches Worterbuch der
muhammedanischen Vilker. Ed. M. Th. Houtsma et al., 4
vols. and supplement, Leiden and Leipzig 1913-1938.

EI New Ed. = The Encyclopaedia of Islam. New
Edition. Prepared by a number of leading Orientalists,
edited by...H.A.R. Gibb et al., Leiden 1960 ff.

Ibn al-Akfani, Nuhab ad-dah@’ir = Nuhab ad-daha’ir
ft ahwal al-gawahir, ed. Louis Cheikho in: Al-Machriq
(Beirut) 11/1908/751-765.

Ibn al-Baitar, Gami‘ = Kitab al-Gami* li-mufradat al-
adwiya wa-l-agdiya t2’lif...Ibn al-Baitar, 4 vols., Cairo
1291/1874 (repr. Islamic Medicine, vols. 69-70).

French. transl. Leclerc = Traité des simples par Ibn
el-Béithar. Traduction par Lucien Leclerc, 3 vols., Paris,
1877, 1881, 1883 (Notices et extraits des manuscrits de
la Bibliotheque nationale, vols. 23, 25, 26) (repr. Islamic
Medicine, vols. 71-73, Frankfurt 1996).

German transl. Sontheimer = Grofle Zusammen-
stellung iiber die Krdfte der bekannten einfachen Heil-
und Nahrungsmittel von ...Ebn Baithar. Transl. from the
Arabic by Joseph v. Sontheimer, 2 vols., Stuttgart 1840,
1842.

Ibn al-Gazzar, I‘timad = Kitab al-I‘timad fi’l-adwiya
al-mufrada (Engl. titel: The Reliable Book on Simple
Drugs) by Ibn al-Jazzar, facsimile ed. F. Sezgin, Frank-
furt 1985.

Lat. transl. Liber fiducie = Lothar Volger, Der Liber
fiduciae de simplicibus medicinis des Ibn al-Jazzar in
der Ubersetzung von Stephanus de Saragossa. Ubertra-
gung aus der Handschrift Miinchen, Cod. Lat. 253, Wiirz-
burg 1941 (Texte und Untersuchungen zur Geschichte
der Naturwissenschaften. Heft 1) (repr. Islamic Medi-
cine, vol. 39, Frankfurt 1996, pp. 225-334).

Idrisi, al-Gami li-sifat astat an-nabat = Kitab al-Jami¢
li-sifat ashtat al-nabat wa-durub anwa“al-mufradat
(titre anglais: Compendium of the Properties of Diverse
Plants and Various Kinds of Simple Drugs), facsimile
ed. F. Sezgin, 3 vols., Frankfurt 1995.

Leclerc, see Ibn al-Baitar

Muwaffaqaddin al-Harawi, Abniya = al-Abniya ‘an
haqa’iq al-adwiya t2’lif Muwaffaqaddin Abt Mansur
‘Ali al-Harawi, ed. Ahmad Bahmanyar and Husain
Mahbubi Ardakani, Teheran 1346/1967 (IntiSarat-i
Danisgah-i Tihran. No. 1163).

Transl. Achundow = Abdul-Chalig Achundow, Die
pharmakologischen Grundsdtze (Liber fundamentorum
pharmacologiae) des Abu Mansur Muwaffak bin Ali
Harawi zum ersten Male nach dem Urtext iibersetzt und
mit Erkldrungen versehen, in: Historische Studien aus
dem Pharmakologischen Institut der Kaiserlichen Uni-
versitdt Dorpat (Halle) 3/1893/135-414, 450-481 (repr.
Islamic Medicine, vol. 50, Frankfurt 1996, pp. 7-319).

Oken, Allgemeine Naturgeschichte, vol. 1 = Lorenz
Oken, Allgemeine Naturgeschichte fiir alle Stinde. vol.
1: Mineralogie und Geognosie, rev. by A.F. Walchner,
Stuttgart 1839.

Qazwini, Aga’ib al-mahliigat = Zakarija Ben
Muhammed Ben Mahmud el-Cazwini’s Kosmographie.
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Erster Theil: Kitab ‘agayib al-mahligat [orig. in Ara-
bic]. Die Wunder der Schopfung, ed. Ferdinand Wiisten-
feld, Gottingen 1849 (repr. Islamic Geography, vol. 197,
Frankfurt 1994).

Qazwini, Atar al-bilad = Zakarija Ben Muhammed Ben
Mahmud el-Cazwini’s Kosmographie. Zweiter Theil:
Kitab atar al-bilad [original in Arabic]. Die Denkmdler
der Ldnder, ed. Ferdinand Wiistenfeld, Gottingen 1848
(repr. Islamic Geography, vol. 198, Frankfurt 1994).

Razi, Asrar wa-sirr al-asrar = Kitab al-Asrar wa-sirr
al-asrar li-Abi Bakr Muhammad b. Zakariya’ b. Yahya
ar-Razi, ed. Muhammad Taqi DaniSpazuh, Teheran
1343/1964.

al-Razi’s Buch Geheimnis der Geheimnisse = Al-Razi’s
Buch Geheimnis der Geheimnisse mit Einleitung und
Erliuterungen in deutscher Ubersetzung von Julius
Ruska, Berlin 1937 (Quellen und Studien zur Geschichte
der Naturwissenschaften und der Medizin, vol. 6).

Razi, Hawi = Kitab al-Hawi fi t-tibb li-I-failasif...
Abi Bakr Muhammad b. Zakariya’ ar-Razi, 22 vols.,
Hyderabad 1374/1955-1390/1971.

Razi, al-Mudhal at-ta‘limi = Henry E. Stapleton,
Rizkallah F. Azoo, M. Hidayat Husain, Chemistry in
‘Iraq and Persia in the Tenth Century Ap, in: Memoirs
of the Royal Asiatic Society of Bengal (Calcutta)
8/1927/317-418 (repr. Natural Sciences in Islam, vol. 73,
Frankfurt 2002, pp. 9-114).

J. Ruska, Das Steinbuch aus der Kosmographie des ...
al-Kazwini = Julius Ruska, Das Steinbuch aus der Ko-
smographie des Zakarija ibn Muhammad ibn Mahmiid
al-Kazwini iibersetzt und mit Anmerkungen versehen,

in: Beilage zum Jahresbericht 1895/96 der prov. Ober-
realschule Heidelberg (repr. Islamic Geography, vol. 201,
Frankfurt 1994, pp. 221-264).

Samsaddin ad-Dimasqi, Nuhbat ad-dahr = Kitab
Nuhbat ad-dahr fi ‘Aga’ib al-barr wa-I-bahr t2’lif
Samsaddin ... ad-Dimasqi (French titel Cosmographie

de Chems-ed-din...ed-Dimichqui), ed. A.F. Mehren, St.
Petersburg, 1281/1865-66 (repr. Islamic Geography, vol.
203, Frankfurt 1994).

Transl. A.F. Mehren = Manuel de la cosmographie
du Moyen Age traduit de ’arabe ... par A.F. Mehren,
Copenhagen 1874 (repr. Islamic Geography, vol. 204,
Frankfurt 1994).

Schonfeld, see Tamimi

Sontheimer, see Ibn al-Baitar

Steinbuch des Aristoteles = Das Steinbuch des
Aristoteles mit literargeschichtlichen Untersuchungen
nach der arabischen Handschrift der Bibliothéque na-
tionale herausgegeben und iibersetzt von Julius Ruska,
Heidelberg 1912 (repr. Natural Sciences in Islam, vol. 27,
Frankfurt 2001, pp. 1-216).

Tamimi, Mursid = Jutta Schonfeld, Uber die Steine.
Das 14. Kapitel aus dem “Kitab al-Mursid” des
Muhammad ibn Ahmad at-Tamimi, nach dem Pariser
Manuskript herausgegeben, iibersetzt und kommentiert,
Freiburg 1976 (Islamkundliche Untersuchungen, vol. 38).
Tifasi, Azhar al-afkar = Fior di pensieri sulle pietre
preziose di Ahmed Teifascite. Opera stampata nel suo
originale arabo, colla traduzione italiana appresso, €
diverse note di Antonio Raineri, Florence 1818 (repr.
Natural Sciences in Islam, vol. 31, Frankfurt 2001, pp.
1-178).

Clément-Mullet = Jean-Jacques Clément-Mullet,
Essai sur la minéralogie arabe, in: Journal asiatique
(Paris), série 6, 11/1868/5-81, 109-253, 502-522 (repr.
Natural Sciences in Islam, vol. 31, Frankfurt 2001, pp.
179-422).

Wiedemann, Aufsitze = Eilhard Wiedemann, Auf-
sditze zur arabischen Wissenschaftsgeschichte, ed.
Wolfdietrich Fischer, 2 vols., Hildesheim and New York
1970 (Collectanea VI/1-2).

Wiedemann, Gesammelte Schriften = Eilhard Wiede-
mann, Gesammelte Schriften zur arabisch-islamischen
Wissenschaftsgeschichte, collected by Dorothea Girke
and Dieter Bischoff, ed. Fuat Sezgin, 3 vols., Frankfurt
1984 (Verotfentlichungen des Institutes fiir Geschichte
der Arabisch-Islamischen Wissenschaften, Reihe B:
Nachdrucke, vol. 1,1-1,3).

E. Wiedemann, Zur Mineralogie im Islam = Eilhard
Wiedemann, Zur Mineralogie im Islam (Beitrége zur
Geschichte der Naturwissenschaften 30), in: Sitzungs-
berichte der Physikalisch-medizinischen Sozietit zu
Erlangen 44/1912/205-256 (repr. Natural Sciences in
Islam, vol. 28, Frankfurt 2001, pp. 177-228).

Yaqut, Mu‘gam al-buldan = Kitab Mu‘¢am al-buldan
ta’lif...Yaquat b. ‘Abdallah al-Hamawi, Jacut’s Geog-
raphisches Worterbuch aus den Handschriften. .. her-
ausgegeben von Ferdinand Wiistenfeld, 6 vols., Leipzig
18661870 (repr. Islamic Geography vol. 210-220,
Frankfurt 1994).
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almas

Diamant

Diamond is referred to as the hardest of all stones
which, unbreakable in itself, can reduce to small
pieces all other stones (and metal, with the exception
of black lead). Arabic sources mention only India as
the deposit site.

11 pieces, white and tinted.

Diameter: ca. 1.5-5 mm. Total weight: ca. 5 ct. (5
carats =1 g).

(Inventory No. K 3.14)

Steinbuch des Aristoteles, pp. 105-106, 149—150 (reprint op.
cit., pp. 113-114, 157-158); Tamimi, Mursid, pp. 111-113,
191-193; Birani, Gamdhir, pp- 92-102; Ibn al-Gazzar, I‘timad,
facsimile ed., pp. 157-158; Qazwini, ‘Aga’ib al-mahligat, pp.
236-237; Ibn al-Baitar, Gami<, vol. 4, pp. 126—-127 (French
transl. Leclerc, vol. 3, pp. 272; German transl. Sontheimer, vol.
2, pp. 466—467); Tifasi, Azhar al-afkar, pp. 24-25 (reprint

op. cit. pp. 36-37); J. Ruska, Der Diamant in der Medizin, in:
Zwanzig Abhandlungen zur Geschichte der Medizin. Fest-
schrift Hermann Baas..., Hambourg and Leipzig 1908, pp.
121-130 (reprint in: Natural Sciences in Islam, vol. 27, Fran-
kfurt 2001, pp. 239-248).
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sunbadag

Corundum

(Emery)

Sunbadag is a Persian term; in Greek the stone is
called oubdowog. It is a hard stone which has the
property of being able to grind metal and stone
(corundum is still used today in the production of
emery paper). Because of its hardness it is con-
sidered a “deputy” (n@’ib) of diamond (see Birtni,
Gamahir, p. 102). It is also called yagit ahmar
(ibid, p. 103).

Sudan, Sri Lanka and Isfahan in Persia are mentioned
in Arabic sources as the locations of deposits.

(1) Var. ruby in gneiss.
115 x 85 mm, 0.79 kg.
(Inventory No. K 3.27a)

(2) Var. emery.
85 x 85 mm, 0.206 kg.
(Inventory No. K 3.27b)

Dioscorides, book 5, chapter 165; v. J. Berendes p. 553; Stein-
buch des Aristoteles, op. cit., pp. 106, 150-151 (reprint op. cit.,
pp- 114, 158-159); Ibn al-Baitar, Gami‘, vol. 3, p. 40 (French
transl. Leclerc, vol. 2, pp. 299-300; German transl. Sonthei-
mer, vol. 2, pp. 63-64); Qazwini, ‘Aga’ib al-mahliigat, p. 228;
Titasi, Azhar al-afkar, p. 40 (reprint op. cit., p. 21).



bigad

Garnet

(1) On muscovite and quartz.
55 x 450 mm, 148 g.
(Inventory No. K 3.19a)

2
Diameter: 50 mm, 96 g.
(Inventory No. K 3. 19b)

v. Steinbuch des Aristoteles, op. cit., pp. 102, 143-144 (reprint op.
cit., pp. 110, 151-152); Tifasi, Azhar al-afkar, pp. 22-23 (reprint
op. cit., pp. 38-39).
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balbaf (from Persian balahs)
Spinel, Ruby Spinel

Described by at-Tifasi (Azhar al-afkar, p. 19, re-
print p. 42) as related to the ruby (ydgiit), this stone
is identified with the term la‘l (likewise “ruby” etc.)
by Ibn al-Akfani (Nuhab ad-daha‘ir, pp. 755-756):
“Balahs is called la‘l in Persian. It is a red transpar-
ent stone and it is in fact the red that is called mus-
fir, it is also pure. In colour and lustre, it has a strik-
ing resemblance to a beautiful yagir. It differs from
it in hardness so that it is cut when the two minerals
collide with one another. That is why it must be
polished with gold-coloured marcasite, which is

the most excellent polishing material for this pre-
cious stone. There is one type that resembles the
bahramani and is known under the name al-yazaki;
it ranks the highest and is the most precious.” “At
the time of the Buyids (321/933-448/1056), it was
sold for the same price as ydgiit, until it came to

be better known; then its price sank and it was
decided that it should be sold by dirhams and not
by mitqals, in order to differentiate it from the
yagqiit. There are specimens tending to white and
there are some which tend to the colour of violets
(banafsagiya); these two are less valuable than the
first mentioned.” “It is found in the East, three days
journey from Badahsan. This is the gate for it, so

to speak, [through which it comes to other coun-
tries]. Some spinels occur with transparent coatings
and some without. Pieces weighing more than 100

(1) dark, 10 pieces,
diameter: 3-5 mm.
Total weight: 10 ct.
(Inventory No. K 3.49a)

(2) light, 15 pieces,
diameter: 1.5-3 mm.
Total weight: 8 ct.
(Inventory No. K 3.49b)

dirham have been noticed. In earlier times the price
of each dirham was 20 dinar and sometimes more.”'
Al-Birini (Gamahir pp. 81-88) lists the stone under
the name al-la‘l al-badahsi, and the same term is
used also by al-Hazini (Mizan al-hikma, p. 138,
reprint op. cit., p. 295).

In 1818 J. Hammer-Purgstall® identified balhas
listed by at-Tifasi as spinel. A generation later, E.
Quatremere compiled a series of statements on the
stone from Arabic and Persian sources in his His-
toire des Sultans Mamlouks de I'Egypte, écrite en
arabe par Taki-Eddin-Ahmed-Makrizi, traduite en
francais ..., vol. 2, Paris 1845, p. 71.°

' With slight changes adapted from E. Wiedemann, Zur Mi-
neralogie im Islam, op. cit., pp. 216-217 (reprint op. cit., pp.
188-189).

2 cf. Steinbuch des Aristoteles, op. cit., p. 32 (reprint op. cit., p.
40).

* Quatremére’s statements were translated by E. Wiedemann,
Zur Mineralogie im Islam, op. cit., pp. 235-236 (reprint op. cit.,
pp- 207-208).
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é&lﬂf&lf (from Persian banafs)
Zircon (hyacinth)

According to at-Tifasi (Azhar al-afkar, p. 19, repr.
p. 42), banfas as well as balhas (spinel) and bigadi
(garnet) belong to the types (anwa‘) and varieties
(asbah) of yaqit (ruby): “The wise man (hakim)
says that these three were originally meant to be-
come ruby, but this had been prevented by external
influences like too high or too low moisture, lack of
warmth or rest. That is why they turned into stones
which do not resist fire.”

Diameter: 17 mm, 50 ct.
(Inventory No. K 3.58)

There are said to be four classes (asnaf) of banfas.
The first is called madini. It is of a clear light-red
colour. The second is called asadast and is black.
The third (without a name) is yellow. The fourth
remains without any description (Azhar al-afkar, p.
21, reprint p. 40). J. J. Clément-Mullet' identified
banfas as zircon.’

" Essai sur la minéralogie arabe, in: Journal Asiatique, sér. 6,
11/1868/5-81, 109-253, 502-522, esp. p. 117 (repr. in Natural
Sciences in Islam, vol. 31, Frankfurt 2001, pp. 179-422, esp. p.
265).

> On this, v. Oken, Allgemeine Naturgeschichte, vol. 1, pp.
150-152; Bauer, Edelsteinkunde, pp. 426-432.
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gamast
Amethyst

About the stone al-gamast, also called al-gamaz,
Ibn al-Akfani (d. 749/1348) says in his book Nuhab
ad-daha‘ir fi ahwal al-gawahir:' “It is a stone

that resembles the violet-coloured yagiit (al-yaqiit
al-banafsagi). The most precious variety sold

for the highest price is the rose-coloured variety
(wardi). It is found near as-Safra‘ in the Higaz.
Some specimens are found which are covered with
a white coating; they resemble the snow on the
surface of which there is some reddishness.” The
deposit sites are Wasgird in Persia and the region
around the city of as-Safra‘ in the Higaz.

In medicine it was believed that the stone strengthe-
ned the brain and the stomach.

" Ed. Cheikho, in: al-Masriq (Beirut) 11/1908/763, translati-
on E. Wiedemann, Zur Mineralogie im Islam (Beitréige zur
Geschichte der Naturwissenschaften XXX), in: Sitzungsbe-
richte der Physikalisch-medizinischen Sozietit (Erlangen)
44/1912/205-256, esp. pp. 226-227 (reprint in: Natural Sci-
ences in Islam, vol. 28, Frankfurt 2001, pp. 177-228, esp. pp.
198-199)..

(1) Diameter: ca. 95 mm, 0.49 kg.
(Inventory No. K 3.04a)

(2) 180 x 70 mm, 0.77 kg.
(Inventory No. K 3.04b)

Birani, Gamahir, p. 194; Tifasi, Azhar al-afkar, p. 49 (reprint
op. cit., p. 12, v. also Clément-Mullet, op. cit., pp. 211-216,
reprint op. cit., pp. 359-364); Ibn al-Baitar, Gami‘, vol. 1, p.
168 (French transl. Leclerc, vol. 1, pp. 366-367; German transl.
Sontheimer, vol. 1, p. 258)



172 M INEIRALOGY

Seals made of
Rock Crystal
see below,
V,p. 171.

A

(3) Quartz +
60 x 35 mm, 95 g.
(Inventory No. K 3.42a)

(4) Coarse
120 x 80 mm, 0.5 kg.
(Inventory No. K 3.42b)

billaur, ballur, maha
Rock Cristal

In the pseudo-Aristotelian book of stones (see above,
p. 117) rock crystal is called a stone that resembles
glass. This view was also generally held by Arab
scholars.

Upper Egypt, Indian Ocean (al-Bahr al-ahdar), Ar-
menia and Sri Lanka are mentioned as the deposit
sites.

-« (1) Transparent
Height: 65 mm, 77 g.
(Inventory No. K 3.08a

(2) cloudy, xenomorphic.
Height: 150 mm, 0.7 kg.
(Inventory No. K 3.08b)

Razi, Asrar wa-sirr al-asrar, p. 4; al-Razi’s Buch Geheimnis
der Geheimnisse, p. 87; Tamimi, Mursid, pp. 97, 184; Ibn
al-Baitar, Gami, vol. 4, pp- 167-168 (French transl. Leclerc,
vol. 3, pp. 342-343; German transl. Sontheimer, vol. 2, p. 534);
Birani, Gamahir, pp. 181-186; Tifasi, Azhar al-afkar, p. 53
(reprint op. cit., p. 8).
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Lumurrud
Emerald

Zumurrud and zabargad (v. the following) are
generally considered in Arabic sources to be one
and the same stone. Some mineralogists are of the
view that both are found in the same mines and that
zabargad is the less valuable variety.

Upper Egypt, the localities of Sindan and Kambayat
in India and a region called Buga in the Far East are
mentioned as deposit sites.'

" On the deposit sites, v. E. Wiedemann, Zur Mineralogie im
Islam, op. cit., pp. 239-242 (reprint op. cit., pp. 211-214).

Diameter: 12 mm, enclosed in rock: 85 x 50 mm.
Total weight: 120 g.
(Inventory No. K 3.48)

Steinbuch des Aristoteles, op. cit., pp. 98-99, 134-135 (reprint
op. cit., pp. 106-107, 142-143); Tamimi, Mursid, pp. 43-48,
146-150; Birani, Gamahir, pp- 160-169; Qazwini, ‘Aga‘ib
al-mahligat, p. 227; Ibn al-Baitar, Gami*, vol. 2, pp. 166-167
(French transl. Leclerc, vol. 2, pp. 216-217; German transl.
Sontheimer, vol. 1, p. 537); Tifasi, Azhar al-afkar, pp. 13-16
(reprint op. cit., pp. 45-48); Ibn al-Akfani, Nuhab ad-dahd‘ir,
op. cit., pp. 760-761.
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zabargad

Beryl is related in mineralogy to emerald. Arabic (2) Greenish (1) Greenish-yellow
mineralogists could not agree whether zabargad Diameter: 18 mm, 35 ct. Diameter: 22 mm, 55 ct.
and zumurrud were the same kind of stones or (Inventory No. K 3. 10b) (Inventory No. K 3.10a)
different ones. On the sources, see above under

emerald.

ain al-hirr
Cat’s Eye

Diameter: 34 mm, 30 g.
(Inventory No. K 3.24)

Jean-Jacques Clément-Mullet' translates the Arabic
name into French as @il-de-chat and identifies the
stone as quartz chatoyant.

At-Tifasi (Azhar al-afkar, pp. 28-29, reprint pp.
35-36) considers the stone to be an insufficiently
developed ruby which is mined together with the
ruby as an inferior variety. He complains that none
of the books of stones known to him mentioned this
stone.

' Essai sur la minéralogie arabe, in: Journal Asiatique, sér. 6,
11/1868/5-81, 109-253, 502-522, esp. pp. 139-143 (reprint in:
Natural Sciences in Islam, vol. 31, Frankfurt 2001, pp. 179-422,
esp. pp- 287-291).
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yasb, yasm, yast
Jasper

This is the stone called {aomis AiBog by the Greeks
(Dioscorides, book 5, chapter 159, v. J. Berendes p.
551). Ibn al-Baitar mentions the stone in his Gami*
(vol. 4, p. 209) and quotes from Dioscorides, Galen
and al-Gafigi. At the beginning he says, following
Dioscorides: “Some claim that jasper is a kind of
emerald. There is one variety whose colour comes
close to that of smoke and represents as it were
something covered by smoke. Another variety of
jasper has white lustrous veins and is called Astrius
(kaukabi). Another type is called Terebinthinum
(tarminiin) because it has a colour similar to that of

10 pieces in various colours
Average diameter: 25 mm. Total weight: 68 g.
(Inventory No. K 3.22)

the fruit of the terpentine tree ...” (transl. Sontheim-
er, vol. 2, p. 602, cf. transl. Leclerc, vol. 3, p. 427).
Al-Biruni mentions China (Hutan) as the deposit
site; there since Antiquity various jasper varieties
that were as pale as milk were preferred to dia-
monds, rubies or emeralds.

v. also Birtni, Gamahir, pp- 198-199; Muwaffaqaddin
al-Harawi, Abniya, pp. 120, 346 (transl. Achundow, pp. 190,
284, 318; reprint pp. 62, 156, 190).
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Jins min al-‘aqgig
Agate

(1) Broken.
Diameter: ca.135 mm, 0.69 kg.
(Inventory No. K 3.02 a)

(2) Sawed and polished.
Diameter: ca. 130 mm, 0.75 kg.
(Inventory No. K 3.02 b)

(3) Water Agate.
Diameter: 50 mm, 95 g.
(Inventory No. K 3.02 ¢)

This variety of carnelian is described in the
pseudo-Aristotelian Book of Stones as fol-
lows: “Among the carnelians there are also
those which are less beautiful, whose colour
is that of meat water and in which there

are fine white lines. Whosoever uses this
variety as the stone for his seal, his anger
will subside. It staunches haemorrhages and
actually has its special effect on women
whose menstrual period lasts too long. Its
powder smoothens the teeth, removes dental
caries and draws out the rotten blood from
the roots of the teeth.” (Steinbuch des Ar-
istoteles, pp. 103,144, reprint op. cit., pp.
111,152).

This variety seems to be identical with

that which al-Biriini mentions in the Kitab
al-Gamahir (p. 174), following Nasr b.
Ya‘quab al-Kindi (4th/10th cent.). It is said to
have been called ‘aqiq halang and to have
been less valuable than carnelian. He men-
tions India as the deposit site.

v. also Tifasi, Azhar al-afkar, p. 34 (reprint op. cit., p.
27)..
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2 Seals made of

Carnelian, see below, vol. V, 168
Iran, Zand/Qajar

(13th/18th-19th cent.)

Breadth: 17 and 20 mm.
(Inventory No. J 72 and 73)

c ~ (1) Yellow.
ﬂglq Diameter: 45 mm, 68 g.
(Inventory No. K 3.23a)

(2) Red.
90 x 60 mm, 340 g.
(Inventory No. K 3.23b)

This stone, which was especially popular in Arabia,

occurs in various colours, but preference was given

to that having a certain red shade which is called

in Arabic laun ma“ al-lahm (“meat-water colour”).

This designation is explained by Ibn al-Baitar

(Gami*, vol. 3, p. 128) as “the colour of the water

that oozes when salt is sprinkled on meat”. The

Latin name carnelian goes back to this fact. Pliny

calls the stone sardonyx. ‘Agig was (and still is)

used for necklaces, signet rings and inlaid work at

prayer niches (mihrab) at mosques. It was also used Steinbuch des Aristoteles, pp. 103, 144-145 (reprint op. cit.,
as a powder for dental care. Arabic sources men- pp. 111, 152-153); Tamimi, Mursid, pp. 47-48, 151-152;
tion, among others, Yemen, the vicinity of Basra Biruni, Gamabhir, pp. 172-174; Qazwini, ‘Aga’ib al-mahligat,
and the banks of river Jordan as the deposit sites. pp. 230; J. Hell, in: EI', vol. 1, pp. 251.
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v

This stone, quite well known in Arabia, is often
mentioned together with the carnelian because of
the deposit sites. Ibn al-Faqih al-Hamadani, the
geographer who was active in the first half of the
4th/10th century (Kitab al-Buldan, Leiden 1885,

p. 36), after mentioning its source, goes on to say:
“In the mountains of al-Yaman there are deposits of
onyx (gaz®); it has different varieties. All of them
appear in the same places that carnelian occurs. The
best and most valuable variety is al-bagarani, oth-
ers are al-‘arwani, al-farisi (from Fars), al-habasi
(from Ethiopia), al-mu‘assal (looking like honey),
al-mu‘arraq (having veins).”' Ibn al-Baitar (Gami-,
vol. 1, p. 163) also knows a variety from China.
Valuable information on this stone is to be found

in the Kitab al-Isara ila mahdsin at-tigara by Abu
1-Fadl ad-Dimasqi (p. 18): “Artists fashion large
impeccable pieces of jewellery from it. Often they
get high prices because of the skill they had to em-
ploy, since it is a stone that is difficult to work with.
One of its varieties is the bagarani onyx. Signet
rings are made out of it with the names of the kings

"E. Wiedemann, Zur Mineralogie im Islam, op. cit., p. 245 (re-
print op. cit., p. 217).

40 x 25 mm, 33 g.
(Inventory No. K 3.37)

» «

and nobles. It fetches high prices.” “Onyx consists
of successive parallel layers, each having a clear
white, black and red colour. With the help of these
the artist carves out letters whose colour is different
from that of the background. Sometimes three col-
ours are also found, be it in writing or in a picture.
Generally they can show three colours only in a pic-
ture because the picture is of the human body and
can be carved through three layers; in the case of
writing they can achieve that only when the surface
of the signet ring is not flat (i.e. several colours are

» 2

only possible when depictions are in relief)”.

v. also Steinbuch des Aristoteles, pp. 103, 145 (reprint op. cit.
pp. 111, 153); Tifasi, Azhar al-afkar, pp. 35 (reprint op. cit.
pp- 26); J.-J. Clément-Mullet, op. cit., pp. 162—170 (reprint
in: Natural Sciences in Islam, vol. 31, Frankfurt 2001, pp.
310-318).

* Translated by E. Wiedemann, op. cit., p. 235 (reprint op. cit.,
p. 207)
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marqasita (dahabiya)
Marcasite (golden)

According to Samsaddin ad-Dimasqi (Nuhbat
ad-dahr, p. 84), there are seven varieties of mar-
casite of which he enumerates “the golden one”
(dahabi), “the silver one” (fiddi), “the copper one”
(nuhast), “the iron one” (hadidi) and “the mercury
one” (zaibagi). The last two are said to be the low-
est in quality. On the fundamental concept, most

of the relevant Arabic sources refer to Dioscorides,
who treats the tvpitog ABog in his fifth book (chap-
ter 142). In his description from the point of view
of medicine he does not mention the differences
between the varieties. According to Julius Berendes
(p. 545), Dioscorides confuses “two minerals,
namely copper pyrite and sulphur pyrite”.

Steinbuch des Aristoteles, pp. 112 (reprint op. cit. pp. 120);
Razi, al-Mudhal at-ta‘limi, pp. 412 (reprint pp. 108); Ibn al-
Baitar, Gami*, vol. 4, pp. 152153 (French transl. Leclerc, vol.
3, pp. 312; German transl. Sontheimer, vol. 2, pp. 508-509);
E. Wiedemann, Zur Chemie bei den Arabern (= Beitridge zur
Geschichte der Naturwissenschaften XXIV), in: Sitzungsbe-
richte der Physikalisch-medizinischen Sozietit (Erlangen)
43/1911/72-113, esp. pp. 97-98 (reprint in: Wiedemann,
Aufsdtze, vol. 1, pp. 689-730, esp. pp. 714-715).

85 x 65 mm, 482 g.
(Inventory No. K 3.32)

Of the varieties of marcasite mentioned by
Samsaddin ad-Dimasqi, we may also show here
“the copper marcasite”:

65 x 45, 185 g.
(Inventory No. K 3.28)

marqasita nuhasiya

Copper Pyrite

As deposit sites of marcasite, ad-Dimasqi mentions
Hadat in Lebanon, Giisiya near Karak, and Ya‘fur,
a village near Damascus.
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Sadanag, amatitis

Hematite

This stone, called aipatitng by the Greek predeces-
sors, appears in Arabic writings in the Arabic form
amatitis as well as under the Persian equivalent
Sadanag and also under the names hagar ad-dam

(“blood stone”) and hagar at-tir (“mountain stone”).

at-Tamimi (Mursid, pp. 65-69), to whom, as far as
I know, we owe the most detailed treatment of the
subject, says: “There are two varieties, one of them
is masculine and the other feminine. The masculine
haematite is the hard, smooth, externally very red
variety that serves people (?) when it is rubbed on
a red spot or a boil that is caused by a congestion
in the face and in the head and in the other limbs;
then it distributes the blood, removes the boil and
is beneficial to the person; and that is why it is
called blood stone. As for the feminine one, it is
formed like a lentil, deep red and nice to the touch
and (it looks) as if there are red lines in the form
of a lentil on its surface. It is collected and melted
(together) and glued one on the top of the other. It
can be of different shades of deep red, and can be
(differently) brittle when crushed. Those which are
deep red and shine on the inside, when it breaks
are chosen, which is clear from (other) rocks and

(1) Var. haematite
Diameter: 60 mm, 0.3 kg.
(Inventory No. K 3.21a)

(2) Var. kidney ore
200 x 100 mm, 1.96 kg.
(Inventory No. K 3.21b)

which is easy to pulverise ...” “Another variety is
called blood stone from Yemen (yamani); its colour
comes close to black and it is not very hard. This

is more useful to the eyes than the Nubian variety
(nitbi). Another variety of Sadanag is called that of
Malatiya (malati); yet another variety is imported
from Libya, it is close to the Nubian variety in col-
our when heaped on top of each other ...” (after the
transl. by Jutta Schonfeld, ibid., pp. 66-68).
According to Arabic sources, the deposit sites are
Malatya in Anatolia, the mountain of Tabor and
al-Karak in Palestine and certain regions in Yemen,
in Egypt, in Sudan and North Africa.

v. also Razi, Asrar wa-sirr al-asrar, pp. 4; al-Razi’s Buch
Geheimnis der Geheimnisse, pp. 45; Biruni, Gamahir, pp- 217,
Ibn al-Baitar, Gamic, vol. 3, pp. 49-50 (French transl. Leclerc,
t. 2, pp. 315; German transl. Sontheimer, vol. 2, pp. 77-78);
Qazwini, ‘Aga’ib al-mahliigat, pp. 228; Tifasi, Azhar al-afkar,
pp. 50 (reprint op. cit. pp. 11).
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magnaris

LLoadstone

The loadstone is also called hagar al-bahit in Ara-
bic. Knowledge of this mineral, which reached the
Arabs from the Greek and other neighbouring cul-
tures, was widespread in the Islamic world. The use
of the loadstone in the ship’s compass, which was
at first rather primitive, reached the Arabic-Islamic
culture area possibly from China. However, the fur-
ther development of the compass and its systematic
use as a means of orientation seems to have been an
achievement of the nautical science which devel-
oped in the Indian Ocean region.'

" On this, v. F. Sezgin, Geschichte des arabischen Schrifttums,
vol. 11, pp. 232-268.

70 x 55 mm, 0.35 kg.
(Inventory No. K 3.30)

On the loadstone v. Steinbuch des Aristoteles, pp. 109, 154—
155 (reprint op. cit., pp. 117, 162-163); Tamimi, Mursid, pp.
123-128, 200-203; Birani, Gamdhir, pp- 212-215; Qazwini,
‘Aga’ib al-mahliigat, pp. 211-212, 239-240; Ibn al-Baitar,
Gami, vol. 4, pp. 161 (French transl. Leclerc, vol. 3, p. 329—
330; German transl. Sontheimer, vol. 2, pp. 523); Tifasi, Azhar
al-afkar, pp. 37-39 (reprint op. cit., pp. 22-24 ); J.-J. Clément-
Mullet, op. cit., pp. 170-178 (reprint in: Natural Sciences in
Islam, vol. 31, pp. 318-326).
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lazuward

Lapis Lazuli, Lazurite

According to ar-Razi, there is only one variety of
lazurite. It is dark blue with a little red and has shin-
ing gold-coloured eyes (al-Razi’s Buch Geheimnis
der Geheimnisse, p. 86). Ar-Razi, who displays

a sound knowledge of the subject here, describes
the stone as one of four “oily” stones which have
an oily lustre or which achieve special lustre when
rubbed with oil (ibid, p. 44).

As a medicinal remedy lapis lazuli is used for
diseases caused by black bile such as the symptoms
of melancholy. About its function as a laxative
at-Tamimi (Mursid, pp. 77-78) says that he had
tried it but “found no truth in it”. In powder form

53 x 30 mm, 42 g.
(Inventory No. K 3.29)

the stone is one of the most important and most
cherished pigments (true ultramarine) even today.
Among the deposit sites, al-Birtini (Gamahir, p.
195) mentions a mine in the vicinity of the moun-
tain Bigadi in BadahSan, in the extreme north-east
of Afghanistan.

Steinbuch des Aristoteles, pp. 107, 153 (reprint op. cit., pp.
115, 161); Tamimi, Mursid, pp. 75-78, 167-169; Qazwini,
‘Aga’ib al-mahligat, pp. 234; Tbn al-Baitar, Gami<, vol. 4, pp.
91 (French transl. Leclerc, vol. 3, pp. 215-216; German transl.
Sontheimer, vol. 2, pp. 410—411); J.-J. Clément-Mullet, op. cit.,
pp. 191201 (reprint in: Natural Sciences in Islam, vol. 31, pp.
339-349).
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firizag

Turquoise

Turquoise is also called hagar al-galaba (“victory
stone”) and hagar al-‘ain (“eye stone”). In Arabic
sources Nishapur and Gundishapur (South-East
Iraq) are mentioned as the deposit sites.

108 x 56 mm, 376 g.
(Inventory No. K 3.53)

Steinbuch des Aristoteles, pp. 106-107, 151-152 (reprint

op. cit., pp. 114115, 159-160); Razi, Asrar wa-sirr al-asrar,
pp. 4; al-Razi’s Buch Geheimnis der Geheimnisse, pp. 86;
Tamimi, Mursid, pp. 81-82, 173—174; Biruni, Gamahir, pp-
169-172; Ibn al-Baitar, Gami, vol. 3, pp. 172 (French transl.
Leclerc, vol. 3, S. 50-51; German transl. Sontheimer, vol. 2,
pp. 270-271); Tifasi, Azhar al-afkar, pp. 32-33 (reprint op.
cit., pp. 28-29); French transl., J.-J. Clément-Mullet, op. cit.,
pp. 150—157 (reprint in: Natural Sciences in Islam, vol. 31, pp.
298-305); Samsaddin ad-Dimasqi, Tuhfat ad-dahr, pp. 68—69
(trad. frang., A.F. Mehren, pp. 78); Ibn al-Akfani, Nuhab ad-
daha’ir, pp. 761-762, cf. E. Wiedemann, Zur Mineralogie im
Islam, pp. 225 (reprint op. cit., pp. 197-198).
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dahnag
Malachite

(1) Banded.
Diameter: 80 mm, 225 g.
(Inventory No. K 3.31b)

(2) Dark Green.
80 x 70 mm, 555 g.
(Inventory No. K 3.31a)

(3) Light Green.
70 x 50 mm, 200 g.
(Inventory No. K 3.31c)

According to the description by Arabic mineralo-
gists, this green stone belongs to the minerals con-
taining copper. Ar-Razi (al-Razi’s Buch Geheimnis
der Geheimnisse, p. 86) describes it as a green
stone with veins out of which seals and amulets are
carved. He knows of new and old malachites from
Egypt, from Kirman and from Hurasan (Khorasan
in north-eastern Persia). The old malachite from
Kirman was the best. Al-Biruni (Gamahir pp.
196-197) also mentions the high quality of mala-
chite from Kirman and refers to the mountain range
Harrat Bani Sulaim in the vicinity of Mecca as
another deposit site.

In medicine the stone was credited with a certain
antidotal effect. It was also used against leprosy
and as a medicine for the eyes (Qazwini, ‘Aga’ib
al-mahliqat, p. 225).

Steinbuch des Aristoteles, pp. 103—104, 145-147 (reprint op.
cit., pp. 111-112, 153-155); Tamimi, Mursid, pp. 117-122,
197-199; Ibn al-Baitar, Gami‘, vol. 2, pp. 117-118 (French
transl. Leclerc, vol. 2, pp. 132-133; German transl. Sonthei-
mer, vol. 1, pp. 460—-461); Tifasi, Azhar al-afkar, pp. 41-43
(reprint op. cit. pp. 18-20); French transl., J.-J. Clément-Mul-
let, op. cit., pp. 185—191 (reprint in: Natural Sciences in Islam,
vol. 31, pp. 333-339).
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Yellow.
Diameter: 65 mm, 195 g.
(Inventory No. K 3.25)

(1) Green.
70 x 45 mm, 160 g.

(Inventory No. K 3.56a)

(2) White.
Diameter: 65 mm, 219 g.

(Inventory No. K 3.56b)

z‘zZz‘z'yd’

Hemimorphite

The origin of the word is uncertain. It is as-
sumed it could have derived either from the
Persian or the Sanskrit. Titiya’ is counted
among the stones. Arabic mineralogists
knew it in white, yellow, green, brown and
grey hues. In medicine it was used as a
remedy for the eyes and against ulcers. The
deposit sites mentioned are the coasts of the
Indian Ocean, India (Sind), Persia (Kirman),
Mesopotamia (Basra), Eastern Anatolia (Ar-
menia), Byzantium, Syria (Hims), localities
on the eastern coast of the Mediterranean
(Beirut), in Northern Africa (Tunis) and in
Moorish Spain (al-Andalus).

Zinc Spar

Hemimorphite is usually “accompanied by
another zinc-containing mineral, viz. zinc
carbonate, which as a mineral is named zinc
spar or calamine and plays an important role
as zinc ore. It is to be found at times also

in bright green, blue and probably also in
violet-coloured aggregates just like hemi-
morphite ...” (Bauer, Edelsteinkunde, p.
524).

v. Razi, Asrar wa-sirr al-asrar, p. 2 (al-Razi’s Buch
Geheimnis der Geheimnisse, pp. 44, 86); idem, al-
Mudhal at-ta‘limi, pp. 413—414 (reprint pp. 109-110;
Razi states here that he discussed the origin of this
material in his book ‘Ilal al-ma‘adin); Steinbuch des
Aristoteles, pp. 175—176 (reprint op. cit. pp. 183—-184);
Tamimi, Mursid, pp. 53—66, 158—162; Qazwini,
‘Ag@’ib al-mahligat pp. 214; Ibn al-Baitar, Gamic, vol.
1, pp. 143—-145 (French transl. Leclerc, vol. 1, pp. 322-
325; German transl. Sontheimer, vol. 1, pp. 217-220).
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badzahr

Bezoar Stone,

or perhaps:

hagar al-haiya
(«Snake Stone»)
Serpentine

(1) Green.
120 x 90 mm, 478 g.
(Inventory No. K. 3.47a)

(2) Grey.
100 x 45 mm, 242 g.
(Inventory No. K 3.47b)

(3) Black.
100 x 70 mm, 375 g.

(Inventory No. K 3.47¢)

According to al-Qazwini (‘Aga‘ib
al-mahliqgat, p. 217), the two stones are
confused with one another. The name of
the first is derived from the Persian (zahr =
poison).' Both were used as antidotes. They
are also said to be useful against leprosy
and the diseases of the heart, the kidneys
and the stomach.

Persia, especially Hurasan (Khorasan) and
India are mentioned as deposit sites.

Dioscoride, Livre 5, chap. 161 (v. J. Berendes,

p. 55); Steinbuch des Aristoteles, pp. 104-105, 147—
149 (reprint op. cit., pp. 112—113, 155-157); Tamimi,
Mursid, pp. 115-118, 194—-197; Birani, Gamahir, pp.
200-202, 207-208; Qazwini, ‘Aga’ib al-mahligat,
pp. 217-218, 231; Ibn al-Baitar, Gami*, vol. 2, p. 10
(trad. franc., Leclerc, vol. 1, p. 412; German transl.
Sontheimer, vol. 1, p. 289).

1 v. J. Ruska, Das Steinbuch aus der Kosmographie
des ... al-Kazwini, op. cit. p. 29 (reprint op. cit. p.
249).
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rubam
Marble

(1) Red.

110 x 40 mm, 310 g.
(Inventory No. K 3.33a)
(2) Black.

85 x 60 mm, 320 g.
(Inventory No. K 3.33b)
(3) Grey (ash-coloured)
170 x 90 mm, 450 g.
(Inventory No. K 3.33c)
(4) Yellowish-white.

95 x 80 mm, 398 g.
(Inventory No. K 3.33d)
(5) White.

120 x 90 mm, 580 g.
(Inventory No. 3.33e)

In Persian and Turkish the stone is called mermer.
The Arabic sources in which it is described know
it in various shades and mention that it is used for
building and as a tombstone. In Arabic medicine it
was used as styptic in pulverised form.

Idrisi, al-Gami* li-sifat astat an-nabat, vol. 2, 2nd part, p. 452;
Ibn al-Baitar, Gami, vol. 2, p- 138 (French transl. Leclerc,
vol. 2, p. 1040; German transl. Sontheimer, vol. 1, p. 493);
Qazwini, ‘Aga’ib al-mahliqat, p. 225.
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artakan
Yellow Iron Ore, Ochre

A yellow brittle stone which has been used as a
pigment since the Palaeolithic period and which
serves in the medical field for the treatment of skin
diseases.

75 x 55 mm, 215 g.
(Inventory No. K 3.15)

Ibn al-Baitar, Gami‘ vol. 1, pp. 20-21 (French transl.
Leclerc, vol. 1, p. 49-50; German transl. Sontheimer,
vol. 1, p. 28).
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magm'siyd

Pyrolusite

The stone magnisiya, which was known in numer-
ous colours, is often mentioned in Arabic sources
together with marqasita, the marcasite, which was
likewise known in many colours. That is why they
were quite frequently mistaken for one another.'
About magnisiya, Abu Bakr ar-Razi states as fol-
lows: “There are different varieties (colours). There
is one earthy black variety in which there are shin-
ing eyes. Then there are also hard iron-like pieces
of it; that is the masculine variety. Then there is a
red variety with crust; that is the feminine variety;
in it there are flashing eyes and it is the best of its
kind.” J. Ruska says in explanation: “The word
magnisiya refers in Razi’s work on the manganese
oxides which even now are differentiated for practi-
cal purposes as soft and hard manganese ores. With
‘flashing eyes’ he probably means small areas of
crystal which flash in the sun while they moved

to and fro and perhaps he also means areas shin-
ing like metal against a dull background. The red
variety which appears in the form of a crust is obvi-

"v. E. Wiedemann, Zur Chemie bei den Arabern (= Beitriige

zur Geschichte der Naturwissenschaften XXIV), in: Sitzungs-
berichte der Physikalisch-medizinischen Sozietit (Erlangen)
43/1911/72-113, esp. p. 98 (reprint in: Wiedemann, Aufsdtze,
vol. 1, pp. 689-730, esp. p. 715).

* Translated by J. Ruska, Al-Razi’s Buch Geheimnis der Geheim-
nisse, op. cit., p. 86.

(1) diameter: 55 mm, 142 g.
(Inventory No. K 3.41 a)

(2) diameter: 70 mm, 210 g.
(Inventory No. K 3.41 b)

ously manganese spar which is to be found often at
manganese sites as a product of transformation. The
differentiation of the various varieties leads us to
assume that Razi was familiar with a natural site in
Persia.”

With great probability magnisiya is identical with
the mineral which in our times is called pyrolusite.
It was used for the manufacture of glass. Deposit
site is Persia.

See also Steinbuch des Aristoteles, op. cit., p. 112, 160-161
(reprint op. cit., p. 120, 160-161); Abu ‘Abdallah al-Hwarizmi,
Mafatih al-‘ulim, p. 261; Tbn al-Baitar, Gami*, vol. 4, p. 161
(French transl. Leclerc, vol. 3, p. 329; German transl. Sontheimer,
vol. 2, p. 523).

? ibid, p. 43; v. also p. 146 about the two methods of calcination
of magnisiya.
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hagar al-‘ugab
Eagle Stone, Rattle Stone

“A stone that resembles the Tamarind seed; when it
is shaken a sound is heard from inside, (but) when
it is broken, nothing is seen in it. It is found in the
nest of the eagle that brings it from India. When
somebody goes towards the nest, it [the eagle] takes
it [the stone] and throws it towards him so that he
may take it and turn back, as if the eagle knew that
he came in search of this stone.”' The stone is also
called hagar an-nasr (“eagle stone”) and hagar
iktamakt.

Four deposit sites are mentioned: Yemen, Antioch,
Cyprus and Northern Africa.

' Qazwini, ‘Aga‘ib al-mahligat, p. 220, transl. J. Ruska, Das
Steinbuch aus der Kosmographie des ... al-Kazwini, op. cit. p.
218 (reprint op. cit., p. 238).

(1) Closed.
Diameter: 50 mm, 74 g.
(Inventory No. K 3.01a)

(2) Broken.
Diameter: 50 mm, 66 g.
(Inventory No. K 3.01b)

Ibn al-Baitar, Gami<, vol. 1, pp. 51-52, vol. 2, p. 12 (French
transl. Leclerc, vol. 1, pp. 121-122, 412, 420—421; German
transl. Sontheimer, vol. 1, pp. 73-74, 294); v. also Birini,
Gamabhir, p. 102.
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sabb
Alum

According to ar-Razi, alum belongs to the group of
vitriols. These are used in dyeing and tanning, as
additives to coloured inks and for clarifying turbid
liquids. In the field of medicine, they have their
use as styptics, as ingredients of eye medicines and
of collyria, in skin diseases, as gargling water for
toothaches and for fortifying the gums.

Deposit sites are Egypt, Libya, Yemen and Eastern
Turkistan.

2 specimens.
Diameter: 24 mm.
Total weight: 60 ct.
(Inventory No. K 3.03)

Steinbuch des Aristoteles, pp. 119, 174 (reprint op. cit., pp. 127,
182); Razi, Asrar wa-sirr al-asrar, pp. 2, 4; al-Razi’s Buch
Geheimnis der Geheimnisse, p. 87; J. Ruska, Das Buch der
Alaune und Salze, Berlin 1935, pp. 79-80, 121.
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zdg“dz‘
Vitriols

Ar-Razi speaks of seven types of vitriols, among
them qalqadis, qalqatar, qalgand and sirin. Other
scholars like Ibn Sina and Ibn al-Baitar mention
the colours white, yellow, red and green; blue is
missing. Ar-Razi also deals with procedures for the
artificial production of vitriols (v. Al-Razi’s Buch
Geheimnis der Geheimnisse, op. cit., pp. 47, 87-88;
Ibn al-Baitar, Gami®, vol. 2, pp. 148-152).
According to Arabic sources, the deposit sites

are Syria, Egypt, Yemen, Cyprus, Spain as well

as Gurgan und Tabaristan in Northern Persia and
Bamiyan in present-day Afghanistan.

The medicinal use of the stone is mentioned in the
case of ulcers, accumulation of earwax, ranula and
decay in the mouth and nose, against scabies and
for staunching blood (Ibn al-Baitar, Gami<, vol. 2,
p. 152; French transl. Leclerc, vol. 2, p. 194; Ger-
man transl. Sontheimer, vol. 1, p. 515).

(Pale) Yellow Vitriol
zag asfar

Ia
(crumbled into
small pieces)

(1) White. (4) Green.
2 pieces, @: 30 mm, 13 g. Ground. 13 g.
1 piece, @: 50 mm, 34 g. (Inventory No. 3.54d)

(Inventory No. K 3.54a)
(5) Golden Eyes.

(2) Coloured Vitriol &:42 mm, 18 g.
96 x 63 mm, 55 g. (Inventory No. K
(Inventory No. K 3.54c) 3.54e)
(6) Chalcanthite
S) Blﬁ.e'sg )8 (copper vitriol).
ength: mm, g. @: 46 mm, 51 g.
(Inventory No. 3.54b) (Inventory No. K 3.59)

v. also Steinbuch des Aristoteles, op. cit., pp. 119, 173-174
(reprint op. cit., pp. 127, 181-182); Birani, Gamahir, pp. 253;
Idrisi, al-Gami* li-sifat astat an-nabat, vol. 1, p. 152, vol. 1,
part 2, pp. 209-211; Qazwini, ‘Aga’ib al-mahligat, pp. 225-
226, cf. J. Ruska, Das Steinbuch aus der Kosmographie des...
al-Kazwini, op. cit., pp. 23-24 (reprint op. cit. pp. 243-244).
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itmid

Antimony

According to Muhammad b. Ahmad at-Tamimi
(4th/10th cent.), there are two kinds of antimony.
One comes from the region of Isfahan, the other
from the Magrib. Of the latter he knows again two
kinds (Kitab al-Mursid, pp. 31-35).

193

O ca. 45 mm, 122 g.
(Inventory No. K 3.05)

Steinbuch des Aristoteles, pp. 119, 175 (reprint pp. 127, 183);
Ibn al-Gazzar, I‘timad, facsimile ed., pp. 177-178, trad. Lat.
Liber fiducice, pp. 89 (reprint op. cit., pp. 331); Ibn al-Baitar,
Gamic, vol. 1, pp. 12 (French transl. Leclerc, vol. 1, pp. 27-28;
German transl. Sontheimer, vol. 1, pp. 15-16).
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Galena (1)

Galena (2),

&::70 mm, 425 g.
(Inventory No. K 3.12)

Perhaps Molybdenite
(see Oken, Allgemeine Naturgeschichte,

90 x 80 mm, 266 g.
(Inventory No. K 3.34)

Graphite

95 x 65 mm, 422 g.

(Inventory No. K 3.20)

In Arabic literature galena is not clearly differenti-
ated from antimony (itmid), which is listed above
(p. 193). Frequently both terms are used as syno-
nyms. The most detailed and best treatment of the
subject can be attributed to the Kitab al-Mursid by
Muhammad b. Ahmad at-Tamimi (pp. 31-36). A
valuable commentary on it with additional referenc-
es to further sources is published by Jutta Schonfeld
(ibid., pp. 132-137). Among the characteristics of
galena, Lorenz Oken' mentions its metallic sheen
and its funnel-shaped cavities which at-Tamimi
obviously refers to as “mu‘ayyan (endowed with

" Allgemeine Naturgeschichte fiir alle Stinde, vol. 1: Mineralo-
gie und Geognosie, Stuttgart 1839, pp. 426, 435.

Vol. 1, p. 429).

eyes); the flatter these ‘eyes’ are, that is to say the
smoother the surface, the better the quality of Ga-
lena” (ibid., p. 133).

As deposit sites, Arabic sources mention Moorish
Spain (al-Andalus), North Africa (Tunesia) and
Persia. In this connection, the two mountains Gabal
Zagwan near Tunis (v. Yaqut, Mu‘gam al-buldan,
vol. 2, p. 935) and Gabal al-Kuhl near the Spanish
town of Baza (Qazwini, ‘Ag@’ib al-mahligat, p.
171) are mentioned by name (v. ibid., p. 134).
Furthermore, the eye make-up, or rather the fine
powder used in its production which is made from,
graphite for example, is called kuhl in its generic
sense.
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Apart from the cinnabar (zungufr mahliq) extracted
from mines, artificially produced cinnabar (zungufr
masnii‘) was also known in the 4th/10th century.
The most famous deposit site was Spain (v. Ibn
al-Baitar, Gami*, vol. 2, p- 170; J. Ruska, al-Raz1’s

'v. J. Ruska, al-Razi’s Buch Geheimnis der Geheimnisse, op.
cit., p. 37.
> Ibid., pp. 38.
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zaz’bag
Mercury

ca. 15 g. in a welded ampoule
(Liquid at room temperature)
(Inventory No. K 3.43)

Gabir b. Haiyan, ar-Razi and most Arabic
chemist-alchemists count mercury among the “spirits”
(arwah). The word zaibaq goes back to a Middle Persian
word which reached the Syriac and the Arabic language.'
As deposit sites, Arabic sources mention Istahr near
Persepolis, another site in Azerbaijan, south-east of Lake
Urmia and a region in the mountains of Bamiyan in the
west of the Hindukush.”

Steinbuch des Aristoteles, op. cit., pp. 123, 180 (reprint op. cit., pp.
131, 188); Razi, Asrar wa-sirr al-asrar, pp. 13-20; Birtni, Gamahir,
pp. 229-232; Qazwini, Atar al-bilad, p. 126 (v. Darabgird); Ibn al-
Baitar, Gami<, vol. 2, pp. 177-178 (French transl. Leclerc, vol. 2, pp.
228-230; German transl. Sontheimer, vol. 1, pp. 553-555).

zungufr

Cinnabarite (Cinnabar)

Dimension: 120 x 180 mm.
Weight: 160 g.

Poisonous!

(Inventory No. K 3.57)

Buch Geheimnis der Geheimnisse, op. cit., pp.
38-51).

In medicine, cinnabar was one of the ingredients in
ointments for injuries and was used as a powder in
the treatment of ulcers.

Steinbuch des Aristoteles, pp. 124125, 182 (reprint op. cit.,
pp- 132-133, 190); Qazwini, ‘Aga’ib al-mahligat, p. 228;
French transl. Leclerc, vol. 2, pp. 221-222.
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buraq

Borax

(1) Coarse, broken.
Weight: 11 g.
(Inventory No. K 3.13a)

(2) Idiomorphic
50 x 40 mm, 65 g.
(Inventory No. K 3.13b)

Arabic mineralogists and chemists sometimes treat

biiraq (borax) and tinkar (tinkal) as two separate

substances and at other times as a single one. Abu

Bakr ar-Razi seems to be of the opinion that tinkal

is produced artificially from borax and that borax

was known in five colours. The “borax of the bread”

(bitraq al-hubz) and the “borax of the goldsmiths”

(biiraq as-sind‘a) was white. The best variety v. also Razi, Asrar wa-sirr al-asrar, p. 6; al-Razi’s Buch Ge-

he continues. was the “borax from Zarawand” in heimnis der Geheimnisse, op. cit., pp. 88-89; Steinbuch des
. 7 e A v - o Aristoteles, op. cit., pp. 118, 173 (repr. pp. 126, 181); Tamimi,
Persia. Al-Qazwini (‘Aga’ib al-mahlugat p. 212) Mursid, pp. 51-53, 155-157; Ibn al-Baitar, Gami<, vol. 1, pp.

mentions India and Kerman in Persia as the deposit 125127, 141 (French transl. Leclerc, vol. 1, pp. 288-290;
sites. German transl. Sontheimer, vol. 1, pp. 187-190).
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talg

Muscovite

The German word ‘Talk’, which des- 175 x 135 mm, 0.69 kg.
ignates a variety of gypsum, is derived (Inventory No. K 3.35)
from the Arabic term talq.

In medical science talg was used

against ulcers and as a styptic.

As deposit sites, Arabic sources men-

tion India, Yemen, Spain and Cyprus.

Steinbuch des Aristoteles, pp. 119, 174-175
(reprint op. cit., pp. 127, 182—183); Razi,
al-Mudhal at-ta‘limi, p. 413 (reprint p. 109);
Idrisi, al-Gami* li-sifat astat an-nabat,

vol. 2, part 1, p. 243; Qazwini, ‘Aga’ib al-
mahlugat, p. 230; Tifasi, Azhar al-afkar, pp.
54-55 (reprint op. cit., pp. 6-7); J.-J. Clément-
Mullet, op. cit., pp. 237-250 (reprint in: Natu-
ral Sciences in Islam, vol. 31, pp. 385-398).
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(2) Coarse.
120 x 80 mm, 0.5 kg.
(Inventory No. K 3.51a)

‘Ali b. Rabban at-Tabari, Firdaus al-hikma, p. 395; Razi,
Asrar wa-sirr al-asrar, pp. 6-7; idem, Hawi, vol. 21,
part 2, Hyderabad 1968, pp. 554-561; Muwaffaqaddin
al-Harawi, Abniya, pp. 314-315 (Transl. Achundow, p.
272; repr. p. 144); Abu ‘Abdallah al-Hwarizmi, Mafatih
al-‘ulizm, p. 259; Ibn al-Baitar, Gami, vol. 4, p- 163-166
(French transl., Leclerc, vol. 3, pp. 334-337; German

milh
Rock Salt

(1) Idiomorphic.
Diameter: 75 mm, 185 g.
(Inventory No. K 3.51

transl. Sontheimer, vol. 2, pp. 527-531); Qazwini, ‘Aga’ib al-
mahligat, p. 240.

E. Wiedemann, Entsalzung des Meerwassers bei Birini, in:
Chemiker-Zeitung 46/1922/230 (reprint in: Gesammelte
Schriften, vol. 2, Frankfurt 1984, p. 1019); J. Ruska, Das Buch
der Alaune und Salze, Berlin 1935..




MINERALS AND FOSSILS 199

v e é = v - (1) Var. alabaster
gosin, gass 90 x 70 mm, 341 g.

Inventory no. K 3.18 a)
Gypsum ( Y

Gypsum in the unfired form was used

as a styptic. (2) Var. selenite

160 x 120 mm, 356 g.
(Inventory No. K. 3.18 b)

Razi, Asrar wa-sirr al-asrar, p. 4; al-Razi’s Buch Geheimnis
der Geheimnisse, p. 87; Ibn al-Baitar, Gami<, vol. 1, p- 159
(French transl., Leclerc, vol. 1, pp. 346-347; German transl.
Sontheimer, vol. 1, pp. 242-243).
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kibrit
Sulphur

(1) Fine crystalline.
65 x 55 mm, 9 g.
(Inventory No. K 3.45a)

(2) Coarse crystalline.
55 x 50 mm, 88 g.
(Inventory No. K 3.45b)

Arab chemist-alchemists enumerate sulphur among
the “spirits” (arwah) as against metals, which they
call “bodies” (agsad). In contrast to the bodies, the
spirits are “colouring” and “volatile”. Arab chem-
ists and mineralogists know sulphur in various
colours, among them yellow, red, white and black
hues. They considered red sulphur to be the most
valuable. Sulphur was an indispensable element

in chemical and industrial processes. According

to ar-Razi, the substances with which sulphur and
zarnih (see below) were treated included “chryso-
colla, nura, limes, the filings of iron, of copper,

of tin and of black lead, vitriol, salt, white lead,
litharge, glass, potash, talcum ...”" In a joint study
Eilhard Wiedemann and Julius Ruska found twenty
names for sulphur when they attempted to compile
the code names commonly used by Arabic alche-
mists. These names were predominantly Arabic,
rarely Persian or Syrian and hardly ever Greek.”

In the medical field the use of sulphur was very

widespread, for instance, for the treatment of sca-
bies, jaundice, asthma and coughs, in the case of
maculae or scorpion stings.

Steinbuch des Aristoteles, pp. 112—113, 161-162 (reprint op.
cit., pp. 120—121, 169—170); Ibn al-Baitar, Gamic, vol. 4, pp.
49-50 (French transl., Leclerc, vol. 3, pp. 139-141; German
transl. Sontheimer, vol. 2, pp. 344-347); Qazwini, ‘Aga’ib
al-mahliqgat, pp. 243—244; Samsaddin ad-Dimasqi, Tuhfat ad-
dahr, p. 58 (trad. A.F. Mehren, pp. 62-63).

'J. Ruska, al-Razi’s Buch Geheimnis der Geheimnisse, op.
cit., p. 111.

*Alchemistische Decknamen, in: Sitzungsberichte der Phy-
sikalisch-medizinischen Sozietit (Erlangen) 56-57/1924—
25/17-36, esp. pp. 35-36 (reprint in: Wiedemann, Aufsdtze,
vol. 2, pp. 596-615, esp. pp. 614-615).
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zarnih

Arsenic

Diameter: ca. 45 mm, 122g.
Poisonous!
(Inventory No. K 3.06)

zarnih asfar
Orpiment

Diameter: 65 mm, 270 g.
Poisonous!
(Inventory No. K 3.07)

zarnih abmar

Realgar

95 x 45 mm, 147 g.
Poisonous!
(Inventory No. K 3.44)

Arab mineralogists knew arsenic in several colours. Steinbuch des Aristoteles, op. cit., p. 113; Razi, Asrar wa-sirr
They also knew its use as a poison. They mention al-asrar, p. 3; Birtni, Gamahir, p. 103; Ibn al-Baitar, Gami°,
PP U vol. 2, pp. 160-161 (he cites, among others, ar-Razi’s Kitab
Isfahan as the deposit site. ‘llal al-ma‘adin, which is not extant) (French transl. Leclerc,

vol. 2, pp. 205-207; German transl. Sontheimer, vol. 1, pp.
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hagar al-biram
Steatite

Arab philologists refer to this mineral extracted
from mines as “the quintessential pot” (al-gidr
mutlagan), since it is especially suitable for the
production of vessels, coal basins, lamps etc.

Higaz (Western Arabia) and Yemen were the

most well-known deposit sites.' The geographer
as-Sarif al-Idrisi® calls the locality al-Haura’ on

the east coast of the Red Sea the most important
deposit site from where it was exported to many
countries. A mine for this mineral (ma‘din al-burm)

' Ibn Manziir, Muhammad b. Mukarram, Lisan al-‘arab, vol.
14, Cairo 1302 (1885), p. 311.

> Nuzhat al-mustaq fi htiraq al-afaq, Naples and Rome 1970,
p. 350.

105 x 60 mm, 225 g.
(Inventory No. K 3.50)

located near a village of the same name situated
between at-Ta’if and Mecca was already known in
Umayyad times.” Al-Qazwini* also mentions Tas in
north-eastern Persia as a well-known deposit site.
According to Ibn al-Baitar (dei‘, vol. 2, p. 10),
the pulverized stone was used for dental care, and
also—according to ar-Razi—as an ingredient of ‘arti-
ficial loam’, which was indispensable in the chemi-
cal laboratories of those times (see above, p. 134).”

* Cf. Yaqut, Mu‘gam al-buldan, vol. 4, p. 572.

* Atar al-bilad, p. 275.

> Al-Razi’s Buch Geheimnis der Geheimnisse, pp. 61, 96, 195;
E. Wiedemann, Zur Mineralogie im Islam, p. 251 (reprint op.
cit., p. 223).
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aisur, Qaisur
7 q

Pumice

In the pseudo-Aristotelian book of stones (p. 120,
reprint p. 128) pumice is described as follows:
“This is a stone of the ocean, light, of loose sub-
stance; it swims on water. It is found in Sicily, it is
mostly white and is called sea-butter. When ani-
mal hides are rubbed with it, they become rough.
It cleanses the teeth and is included in powders

for the eyes. With pumice it is also possible to
remove colour and ink from paper. — It removes
the leucoma from the eye, particularly from the
eyes of animals, when (the veterinarian) mixes it
with honey. But he does not apply it in pure form,
because it would hurt the animal due to its caustic-
ity” (after the transl. by J. Ruska, p. 176, reprint p.

(1) White.
110 x 80 mm, 56 g.
(Inventory No. K 3.11a)

(2) Black.
Diameter: ca. 65 mm, 124 g.
(Inventory No. K 3.11b)

(3) Brown.
110 x 75 mm, 124 g.
(Inventory No. K 3.11c¢)

184). Arabic sources mention Armenia and Alex-
andria, besides Sicily, as the deposit sites. Tamimi
(Mursid, pp. 91-95) says: ” As for its true composi-
tion, it is one of the burnt ashes; because the fire
that occurs in Sicily on the mountain which lies on
the sea and which is called volcano, spits this stone
out, big rocks and small ones, and that stone is of
the nature of fire. When it falls into the water of the
sea, it swims on the surface of the water, because in
its body there is porosity and brittleness” (after the
transl. by Jutta Schonfeld, op. cit., p. 92).

v. also Qazwini, ‘Aga’ib al-mahliigat, p. 233; Ibn al-Baitar,
Gami‘, vol. 4, p. 42 (French transl., Leclerc, vol. 3, p. 126;
German transl. Sontheimer, vol. 2, pp. 332-333).
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sabag
Jet

Pitch coal or jet is a bituminous lignite. The Arabic
name sabag comes from the Middle Persian Sabak
(New Persian sabah). In the field of medicine, jet
was used against cataract of the eye and against
nightmares.

As deposit sites, al-Biriini (Gamahir, p. 199) men-
tions Tabaran in Persia and the region to the east of
the Dead Sea. Other sources mention India as the
place of origin.

(1) Diameter: 90 mm, 188 g.
(Inventory No. K 3.17)

(2) 64 x 116 mm.
(Inventory No. K 3.38)

v. also Steinbuch des Aristoteles, pp. 107, 153—154 (reprint op,
cit., pp. 115, 161-162); Tamimi, Mursid, pp. 79-80, 170-171;
Tifasi, Azhar al-afkar, p. 48 (reprint op, cit., p. 13); Qazwini,
‘Aga’ib al-mahligat, p. 228; Ibn al-Baitar, Gami<, vol. 3, p.- 4
(French transl., Leclerc, vol. 2, p. 237; German transl. Sonthei-
mer, vol. 2, p. 4).
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(3) Yellow-Red.

Diameter: 65 mm, 225 g.

(2) Red-Violet.
Diameter: 100 mm, 850 g.
(Inventory No. K 3.52b)

(4) Reddish.
Diameter: 50 mm, 45 g.
(Inventory No. K 3.52d)

(Inventory No. K 3.52¢)

(1) Green.
130 x 100 mm, 500 g.
(Inventory No. K 3.52a)

(5) White.
75 x 45 mm, 130 g.
(Inventory No. K 3.52¢)

lin

Aluminium Oxide

Apart from the use of aluminium oxide for the man-
ufacture of chemical ovens and the tin al-hukama’
(translated by Julius Ruska as “artificial clay”,” see
above, p. 134) used in laboratories, Arabic physi-
cians know several kinds of clay the knowledge of
which they derived from Dioscorides and Galen.
Ibn al-Baitar (Gami‘, vol. 3, pp. 106-112) mentions
among others:

1.— Tin mahtium, “sealed” clay, terra sigillata
(ogoayic), handed down from Galen.

2.—Tin Misr, Egyptian clay (thus Galen; Diosco-
rides calls it £geToLig Yi).

3.— Tin Samis, clay from the island of Samos
(oauta i), described by Dioscorides and by Galen.
4.— Tin Gazirat al-Mastiki, clay from the island of

' Razi, Asrar wa-sirr al-asrar, p. 10.
> al-Razi’s Buch Geheimnis der Geheimnisse, op. cit., p. 96.

Chios (ylo v1), described by Dioscorides and by
Galen.

5.— Tin Qimuliya, clay from the Cyclades island Ki-
molos (xtuwhia yi}), described by Dioscorides and
by Galen, possibly identical with the aluminium
oxide that the inhabitants of Basra called tin hurr
(Ibn al-Baitar, Gami‘, vol. 3, p. 111).

6.— Tin karmi, “grape-vine clay” (dumehtic Vi),
according to Dioscorides a black aluminium oxide
from Seleucia in Syria.

7.— Tin armani, Armenian clay (douevia yf), de-
scribed by Galen.

8.— Tin nisabiri, clay from NiSapur in north-east
Persia.

French translation of the relevant descriptions in: Leclerc, vol.
2, pp- 421-427, German translation, v. Sontheimer, vol. 2, pp.
166-176.

v. also Dioscorides, book 5, chapter 172 ff., v. J. Berendes, p.
554 ff; Claudii Galeni opera omnia, ed. C. G. Kiihn, vol. 12,
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zabad al-bapr and sirag
Sepiolite (Meerschaum)

Arab scholars knew from their Greek predecessors
Dioscorides and Galen two kinds of meerschaum
under the names halkyonion and adarkes. Even
though they generally differentiate between them,
they call both of them zabad al-bahr (“meer-
schaum”). In the writings of Ibn al-Baitar (Gami,
vol. 3, p. 43) the latter seems to occur as sirag. It
corresponds to sepiolite, which is a component of
meerschaum. According to Dioscorides (book 5,
chapter 136), adarkes is suitable “for the removal of
leprosy, eczema, white spots, liver spots and such
... it also helps with sciatica.”'

"v. J. Berendes, op. cit., p. 541.

(1, on the right) smooth.
Dimensions: 35 x 25 mm, 5 g.
(Inventory No. K 3.46a)

(2, on the left) rough
Dimensions: 70 x 40 mm, 32 g.
(Inventory No. K 3.46b)

Tamimi, Mursid, pp. 105-108, 187-189; Muwaffaqaddin al-
Harawi, Abniya, p. 176 (transl. Achundow, p. 215; reprint

p. 87); Ibn al-Baitar, Gami, vol. 2, pp. 154-155 (French transl.,
Leclerc, vol. 2, pp. 196-197; German transl. Sontheimer, vol.

1, pp. 518-519); Qazwini, ‘Aga’ib al-mahligat, p. 226.
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durr, lu’l’
Pearl

In the field of medicine, the pearl is added to medi-
caments in pulverised form. It is used for strength-
ening the membranes of the eyes and their muscles,
for strengthening the heart and against melancholy.
As deposit sites, Arabic sources generally speak of
the Indian Ocean, specially Bahrain in the Persian
Gulf, Sri Lanka, the Red Sea (Dahlak Archipelago)
and Zangibar (Zanzibar).

Steinbuch des Aristoteles, pp. 96-98, 130—133 (reprint op. cit.
pp. 104-106, 138—143); Tamimi, Mursid, pp. 35-40, 138-143;
Birani, Gamahir, pp- 104-137; Ibn al-Gazzar, I‘timad, facsi-
mile ed., p. 31; Qazwini, ‘Aga’ib al-mahliigat, pp. 223-224; v.
also E. Wiedemann, Zur Mineralogie im Islam, pp. 219-223,
231-232,237-238, 254-255 (reprint op. cit., pp. 191-195,

mumiya’
Mineral Wax, Ozocerite

75 x 55 mm, 215 g.
(Inventory No. K 3.16)

“A hard, black and shining mineral liquid which
oozes out of rock caves” (Dietrich). It occurs in
Yemen, in southern Persia and in India. In medi-
cal applications, mimiya’ is used for fractures,
sprains, bruises, haematoma and for the treatment
of wounds; it is also used as an antidote.

Diameter: 7.5 mm, 2.5 ct.
(Inventory No. K 3.39)

203-204, 209-210, 226-227); J. Ruska, Perlen und Korallen
in der naturwissenschaftlichen Literatur der Araber, in: Na-
turwissenschaftliche Wochenschrift (Jena) 20/1905/612-614
(reprint in: Natural Sciences in Islam, vol. 28, Frankfurt 2001,
pp. 252-254); J.-J. Clément-Mullet, op. cit., pp. 16-30 (reprint
op. cit., pp. 190-204).

Ibn al-Gazzar, I‘timad, facsimile ed, pp. 112—113; Biruni,
Gamabhir, pp. 204-207; Ibn al-Baitar, Gami*, vol. 4, pp.
169-170 (French transl., Leclerc, vol. 3, pp. 346-349; German
transl. Sontheimer, vol. 2, pp. 537-538); A. Dietrich, Diosco-
rides triumphans, pp. 20-21 (arabe), 120-121 (German).
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margan and bussad
Corals

Margan and bussad are quite frequently used as
synonyms. In North Africa “coral” is called garn
(“horn”). It was known in red, white, black and blue
colours.

Pulverised coral was used as a remedy for eye dis-
eases, against stomach pain and pain in the spleen.
As deposit sites, Arabic sources mention, inter alia,
the coasts of the Mediterranean, the Red Sea and
Sicily.

(1) Red.
Diameter: 27 mm, 15 g.

(Inventory No. K 3.26a)

(2) White-blue.
Diameter: 25 mm, 13 g.
(Inventory No. K 3.26b)

(3) White.
Diameter: 110 mm, 0.7 kg.
(Inventory No. K 3.26¢)

Steinbuch des Aristoteles, pp. 120, 176 (reprint op. cit. pp. 128,
184); Tamimi, Mursid, pp. 71-76, 164—167; Biruni, Gamahir,
pp. 189-193; Ibn al-Baitar, Gami*, vol. 1, pp. 93-94 (French
Transl., Leclerc, vol. 1, pp. 223-225; German transl. Sonthei-
mer, vol. 1, pp. 137-139); Qazwini, ‘Aga’ib al-mahliigat, p.
238; for turther literature, v. A. Dietrich in: EI, new ed., vol. 6,
pp. 556-557.
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kahrubd’, kahraman
Amber

Amber, in Persian “straw-robber” (kah-ruba) in
the sense of attracting straw, is not considered a
stone by Arab-Islamic scholars, but mostly as a
resin or a plant product. Arab physicians adopted

amber from their Greek predecessors' as a styptic, a

heart-strengthening medicament and as a relief for
pain in the eyes. Al-Birani® says that he included
amber in his book of gems only because it was
known and popular among the eastern Turks. Obvi-
ously the knowledge of amber’s property of attract-
ing straw after being rubbed, which al-Birtini men-
tions as something that is well known, reached the
Muslims from the Chinese via the eastern Turks.’
The coasts of the Caspian Sea, the Mediterranean
and the eastern coasts of the northern and southern

'v. Ibn al-Baitar, Gami<, vol. 4, pp. 88—89.

> Gamahir, p. 210.

* F.M. Feldhaus says in his Die Technik. Ein Lexikon der Vor-
zeit, der geschichtlichen Zeit und der Naturvélker (Wiesbaden
1914, repr. Munich 1970), column 78: “Electricity of amber
was already known to the Chinese around 315 AD. In Europe
only Gilbert recognised this power of nature (Gilbert, De mag-
nete, London 1600).”

(1) Light.
Diameter: ca. 47 mm. 19 g.
(Inventory No. K 3.09a)

(2) Dark.
Diameter: ca. 47 mm, 34 g.
(Inventory No. K 3.09b)

Atlantic Ocean are mentioned as deposit sites.

‘Ali b. Rabban at-Tabari, Firdaus al-hikma, Berlin 1928,

p- 405 (see Werner Schmucker, Die pflanzliche und mine-
ralische Materia Medica im Firdaus al-Hikma des ‘Alt

ibn Sahl Rabban at-Tabari, Bonn 1969, pp. 414—415); Ibn
al-Gazzar, I‘timad, facsimile ed, pp- 18; Qazwini, ‘Aga’ib
al-mahligat pp. 234; Ibn al-Baitar, Gami‘, vol. 4, pp. 88—89
(French transl., Leclerc, vol. 3, pp. 209-211; German transl.
Sontheimer, vol. 2, pp. 405-406); Georg Jacob, Der Bernstein
bei den Arabern des Mittelalters, Berlin 1886 (reprint in:
Natural Sciences in Islam, vol. 28, Frankfurt 2001, pp. 115-
126); idem, Neue Studien, den Bernstein im Orient betreffend,
in: Zeitschrift der Deutschen Morgenldandischen Gesellschaft
(Leipzig) 43/1889/353-387 (reprint in: Natural Sciences

in Islam, vol. 28, pp. 127-161); Oskar Schneider-Dresden,
Nochmals zur Bernsteinfrage, in: Zeitschrift der Deutschen
Morgenldndischen Gesellschaft (Leipzig) 45/1891/239-244
(reprint in: Natural Sciences in Islam, vol. 28, pp. 163-168);
G. Jacob, Kannten die Araber wirklich sicilischen Bernstein?,
in: Zeitschrift der Deutschen Morgenldndischen Gesellschaft
(Leipzig) 45/1891/691-693 (reprint in: Natural Sciences

in Islam, vol. 28, pp. 169-171); Eilhard Wiedemann, Zur
Mineralogie bei den Muslimen, in: Archiv fiir die Geschichte
der Naturwissenschaften und der Technik (Leipzig) 1/1908—
09/208-211, esp. p. 211 (reprint in: Natural Sciences in Islam,
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Gallnuts or Galls

Excrescence of plant tissue
induced by gall wasps; used
in the extraction of tannic
acid (Tannin)

20 pieces.
Total weight 50 g.
(Inventory No. K 3.60)

Myrobalans

Fruit of Terminalia chebula,
rich in tanning agent.

7 pieces.
Total weight 27 g.
(Inventory No. K 3.62)

Gum arabica

Dried juice of African
Acacias, high-quality
water-soluble bending
agent.

7 <tears.
Total weight 67 g.
(Inventory No. K 3.61)
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al-Hazini, see ‘Abdarrahman al-Hazini

Hell, Josef 177

Hentzen (agriculteur) 161 n.

Hermann, Leonhard David 161 n.

Hidayat Husain, M. 103, 109

Hill, Donald Routledge 35, 109, 126, 143, 143 n., 152n.,
153

Hippocrate 31, 33

Hirschberg, Julius 5, 5Sn., 16, 17, 17n., 23, 24 n., 27, 43,
43n., 45, 46, 47, 48, 49, 50, 51, 52, 53

Hoffmann, Friedrich 112n., 114, 114 n., 119, 119n.

Holmyard, Eric John 161, 163, 163 n.

Houtsma, Martijn Theodor 164

Huard, Pierre 4n., 82n.

Hubais b. al-Hasan al-A‘sam ad-Dimasqi 16

Hunain b. Ishaq 3, 8, 9, 16, 19

al-Husain b. ‘Abdallah Ibn Sina Abu ‘Ali, Lat. Avicenna
4,9n., 18, 23, 24, 25, 29n., 31, 32, 33, 110, 160, 161,
161 n., 162, 163

al-Hwarizmi, see Muhammad b. Musa Abu ‘Abdallah

I

Ibn al-Akfani, see Muhammad b. Ibrahim b. Sa“id

Ibn al-Baitar, see ‘Abdallah b. Ahmad

Ibn al-Faqih al-Hamadani, see Ahmad b. Muhammad b.
Ishaq

Ibn al-Gazzar, see Ahmad b. Ibrahim b. Abi Halid

Ibn al-Haitam, see al-Hasan b. al-Hasan

Ibn Manzur, see Muhammad b. Mukarram b. ‘Ali

Ibn an-Nadim, see Muhammad b. Abi Ya‘qub b. Ishaq

Ibn ar-Razzaz al-Gazari, see Ismal Ibn ar-Razzaz

Ibn Rusd, see Muhammad b. Ahmad b. Muhammad

Ibn Sina, see al-Husain b. ‘Abdallah

Ibn Umail, see Muhammad Ibn Umail

Ibn Zuhr, see ‘Abdalmalik b. Muhammad b. Marwan

Ibrahim b. Muhammad al-Istahri al-Farisi al-Karhi Abu
Ishaq 160

al-Idrisi, see Muhammad b. Muhammad b. ‘Abdallah

Ihwan as-Safa’ (the Brethren of Purity) 158, 159 n.

Irblich, Eva 4,4n., 5

Ishaq b. ‘Imran 29

Ishaq b. Sulaiman al-Isra’1li Abu Ya‘quab, Lat. Ysaac 33

Isma‘il, ‘Abdallah 160n.
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Isma‘l b. Hasan b. Ahmad al-Gurgani 7

Isma‘l Ibn ar-Razzaz al-Gazari Abu 1-Izz Aba Bakr
Badi‘azzaman 35, 110

al-Istahri, see Ibrahim b. Muhammad

Jacob, Georg 209 n.

K

Kahlbaum, Georg W. A. 109, 113 n.

Kamaladdin al-Farisi, see Muhammad b. al-Hasan
al-Kindi, see Nasr b. Ya‘qub

al-Kindi, see Ya‘qub b. Ishaq b. as-Sabbah

Kraus, Paul 99, 100, 100n., 101 n., 102, 102n., 103
Krenkow, Fritz 160n., 164

Kiihn, Carl Gottlob 205 n.

Kiinzl, Ernst 78

L

Lavoisier, Antoine-Laurent 99, 104

Leclerc, Lucien 4, 36, 36 n., 38, 38 n., 39, 40—89 passim,
164, 166, 167, 171, 172, 173, 175, 179-209 passim

Lewis, Geoffrey L. 3n., 36 n.

Lindberg, David C. 21 n.

Lippert, Julius 5n., 43 n.

von Lippmann, Edmund Oskar 112n., 152n., 160 n.

Luaga b. Israfiyan 158

Lyell, Charles 159

Mackenzie, A. 17

Madkdr, Ibrahim 160n.

Mahbiubi Ardakani, Husain 164

Mandeville, Desmond Cameron 163, 163 n.

Mansir b. Muhammad b. Ahmad b. Yuasuf 7, 8

al-Magqrizi, see Ahmad b. ‘Ali b. ‘Abdalgadir

Margolin, Jean-Claude 107 n.

Marianus of Alexandria 97

Marwan b. ‘Abdalmalik, Umaiyad caliph 160 n.

al-Mas‘udi, see ‘Ali b. al-Husain b. ‘Ali

Mattioli, Pietro Andrea 114

Matton, Sylvain 107 n.

Mehemmed ‘Ali 159

Mehmed II Fatih, Ottoman Sultan 4

Mehren, August Ferdinand 113 n., 165, 200

de Menasce, Jean Pierre 158 n.

Meyerhof, Max 3, 3n., 16, 19n., 20

Mieleitner, Karl 161, 162, 162 n.

Mittwoch, Eugen 5n., 43 n.

Muhammad b. ‘Abdalmalik al-Hwarizmi as-Salihi al-
Kati Abu I-Hakim 104, 109, 143

Muhammad b. Abi Ya‘qub b. Ishaq an-Nadim al-Warraq
al-Bagdadi Abu I-Farag 97 n.

Muhammad b. Ahmad al-Biruni Abu r-Raihan 160,
160n., 164, 166, 167, 169, 171, 172, 173, 175, 176, 177,
180, 181, 182, 183, 184, 186, 190, 192, 195, 201, 204,
207, 208, 209

Muhammad b. Ahmad b. Muhammad Ibn Rusd al-
Qurtubi Abu 1-Walid, Lat. Averroes 34

Muhammad b. Ahmad b. Sa‘id at-Tamimi Abu ‘Abdallah
165, 166, 172, 173, 177, 180, 181, 182, 183, 184, 185,
186, 193, 194, 196, 203, 204, 206, 207, 208

Muhammad b. al-Hasan al-Farisi Kamaladdin Abu
I-Hasan 9, 18, 19, 19n., 22, 24

Muhammad b. Ibrahim b. Abi Talib al-Ansari as-

Sufi Saih ar-Rabwa ad-Dimasqi Samsaddin Aba
‘Abdallah 109, 113, 114, 117, 165, 179, 183, 200

Muhammad b. Ibrahim b. Sa‘id Ibn al-Akfani al-Ansari
as-Sahawi Samsaddin Abu ‘Abdallah 164, 169, 171,
173, 183

Muhammad b. Mansur ad-Dastaki 157

Muhammad b. Muhammad b. ‘Abdallah a3-Sarif al-
Idrisi Abu ‘Abdallah 160, 164, 187, 197, 202

Muhammad b. Muhammad Aflatin al-Harmast al-
‘Abbasi al-Bistami 152

Muhammad b. Mukarram b. ‘Ali Ibn Manzur al-Hazragi
Abu 1-Fadl 202 n.

Muhammad b. Musa al-Hwarizmi Abu ‘Abdallah 1009,
123, 134, 141, 141 n., 164, 189, 198

Muhammad Ibn Umail Abu ‘Abdallah (lat. Senior
Zadith filius Hamuelis) 104, 108

Muhammad b. Zakariya’ ar-Razi Abu Bakr, Lat. Rhazes
or Albuchasir 4, 9 n., 17, 29, 30, 103, 104, 105, 106,
107, 108, 109, 110, 112, 116, 123141 passim, 159,
163, 165, 172n., 179, 180, 182, 183, 184, 185, 189, 191,
197, 198, 199, 200, 201, 202, 205 n.

Miiller-Biitow, Horst 69 n.

Munk, Ole 27 n.

Muntasir, ‘Abdalhalim 160 n.

Muwaffagaddin al-Harawi, see ‘Ali al-Harawi

N

Nasr b. Ya‘qub al-Kindi 176

Nazif, Mustafa 18

Neckam, Alexander 161

Newman, William R. 107, 107 n., 108, 108 n.
Niel, Charles 61 n.

Nizami-i ‘Arudi 32

O

Oken, Lorenz 164, 170n., 194
O’Neill, Ynez Violé 9n.
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Pagel, Julius Leopold 23

Pallas, Peter Simon 121

Pansier, Pierre 23

Paulus de Tarento 107, 108

Peckham (Pecham), John, archbishop of Canterbury 18,
26

Pereira, Michela 108 n.

Pertsch, Wilhelm 152 n.

Pliny 177

Ploss, Emil Ernst 96n., 97 n., 105n.

Polyak, Stephen L. 17, 18, 18 n., 20, 21 n., 22n., 24, 26 n.,
27n.

Priestley, Joseph 99

Priifer, Curt 3, 3n., 19n.

Purkynje, Johannes Evangelista 19

Q

Qabus b. WuSmgir 32
al-Qazwini, see Zakariya’ b. Muhammad b. Mahmud
Quatremere, Etienne 169, 169 n.

R

Raimundus Lullus 108

Raineri, Antonio 157 n., 165

ar-Razi, see Muhammad b. Zakariya’

Rhazes, see Muhammad b. Zakariya’

Roger Bacon 18, 25, 108, 162

Roosen-Runge, Heinz 96n., 97 n., 105 n.

Ruska, Julius 97, 97 n., 98, 98 n., 103, 104, 105, 105n.,
106, 106 ., 107, 107 n. 108, 108 n., 109, 110, 110n.,
112n., 116 n., 123-141 passim, 157, 158, 159, 163,
165, 166, 186 n., 192, 195n., 198, 200, 200n., 201,
203, 205, 207

Ryff, Walter 62

S—S—5—S5

Sabra, ‘Abdalhamid (Abdelhamid I. Sabra) 21 n., 22 n.

Sachau, Eduard 160n.

Sadaga b. Ibrahim a3-Sadili 17

Saemisch, Theodor 17

Salahaddin (b. Yusuf al-Kahhal) 23

Samsaddin ad-Dimasgqi, see Muhammad b. Ibrahim b.
Abi Talib

Sarafaddin, see Serefeddin

as-Sarif al-Idrisi, see Muhammad b. Muhammad b.
‘Abdallah

Sarton, George 4n., 105n.

Savage-Smith, Emilie 11 n.

Schahien, Abdul Salam 69n., 73 n., 74n., 75n., 78 n.,
79 n., 80n.

Schedel, Hartmann 29, 29n., 34, 34 n.

Schelenz, Hermann 112 n.

Schepelern, Henrik D. 27 n.

Schipperges, Heinrich 9n., 31 n., 33n.,96n., 97n., 105n.

Schmucker, Werner 209

Schneider-Dresden, O. 209

Schonfeld, Jutta 165, 180, 194, 203

Schopen, Armin 157 n.

Schramm, Matthias 18, 19, 19n.

Seibold, Ilse 159 n.

Seidel, Ernst 7n., 8

Senior Zadith filius Hamuelis, see Muhammad Ibn
Umail

Serefeddin Sabuncuoglu 4, 4n., 56, 74 n., 82, 91

Sezgin, Fuat 3 n. ff. passim

Shemtov b. Isaac of Tortosa 77

as-Siddiqi, Muhammad Zubair 164

Sievernich, Michael 30 n.

Siggel, Alfred 152n.

Soemmerring, Detmar Wilhelm 27

Solingen, Cornelius 69

Sonnedecker, Glenn 30n., 31 n.

von Sontheimer, Joseph 164, 166, 167, 171, 172, 173, 175,
179-209 passim

Speter, Max 112n.

Spies, Otto 69 n.

Spink, Martin S. 3n., 36n., 69n.

Stapleton, Henry E. 97n., 103, 104, 104 n., 109, 143 n.,
165

Steinschneider, Moritz 112n., 162 n.

Steno, Nicolas 161

Stephanos 97

Stephanus de Caesaraugusta 162

Stillman, John Maxson 105

Storey, Charles Ambrose 7n.

Sudhoff, Karl 4, 7, 7n., 8, 9, 10, 17, 18, 23, 24, 25n., 58,
58n., 60n., 61, 61n.,63n.,64n., 65n., 67n., 70, 70n.,
71n.,73,75,76, 76n., 78 n., 80 n.—88 n. passim

Sulaiman b. Harit al-Quti, Lat. Alcoati (?) 23, 24

T—T
at-Tahrani, Aga Buzurg 7n., 157 n.
Talha b. ‘Ubaidallah 97 n., 98 n.
at-Tamimi, see Muhammad b. Ahmad b. Sa‘id
Terzioglu, Arslan 32n., 33 n.
Thomas, archbishop of Canterbury 34
at-Tifasi, see Ahmad b. Yusuf
von Toply, Robert 9, 9n., 23 n.

U
Uzel, {lter 4n.

\Y%

Vesalius, Andreas 20
da Vinci, Leonardo 18, 27, 161
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Vitello, see Witelo
van Vloten, Gerlof 123 n., 164
Volger, Lothar 164

W

Walchner, August Friedrich 164

Walther, Johannes 159

Wiedemann, Eilhard 18, 35, 35n., 109, 113, 113 n., 116,
117n., 123 n., 141 n., 152, 152n., 153, 160n., 165,
169n., 171 n., 173 n., 178 n., 179, 183, 189 n., 198, 200,
200n., 201, 202 n., 207, 209

Witelo (Vitellius, Vitellio, Vitello) 18, 20, 26

Wiistenfeld, Ferdinand 165

II. Technical Terms and

Place Names

A—-A

adarkes (meerschaum, sepiolite) 206

Afghanistan, mineral sites 182, 192

agate (gins min al-‘aqiq, ‘aqiq halang) 176

agsad (“bodies”, pl., chemical term) 103

agsam nuhasiya ‘ala hai’at as-siham (fulgurite, “light-
ning tube”) 161

‘ain al-hirr (cat’s eye) 174

ala dat as-sSu‘batain (“instrument with the fork”) for
levering out broken teeth 64

ala li-kaiy hugq al-wark (cauter for use in lumbar sciati-
ca) 67

‘ala Sakl al-kalalib (“tongs-shaped instrument” in gynae-
cology) 73

ala tusbihu ‘atala sagira (“instrument like a small chisel)
for levering out broken teeth 63

ala tusbihu I-kalalib (“instrument shaped like a hook”)
for the extraction of foreign bodies from the pharyn-
geal cavity 58-59

ala tusbihu l-miqass li-qat waram al-lauzatain
(scissor-like instrument for removing tonsils etc.) 57

ala tusbihu s-sinnara al-kabira (“instrument like a large
fish hook”) for levering out broken teeth 64

alabaster 199

alat allati yuhtagu ilaiha fi ihrag al-ganin (implements
needed for the extraction of the fetus) 73

alchemical laboratory equipment and instruments 107,
109-153

Y

Ya‘qub b. Ishaq b. as-Sabbah al-Kindi Abu Yusuf 103,
109, 124, 134

Yagqut b. ‘Abdallah ar-Riumi al-Hamawi 113 n., 165, 194,
202n.

Ysaac, see Ishaq b. Sulaiman

Z

az-Zahrawi, see Halaf b. ‘Abbas

Zakariya’ b. Muhammad b. Mahmud al-Qazwini 165,
166, 167, 173, 177, 180-209 passim

Zaunik, Rudolph 161 n.

Zayid, Sa‘id 160n.

alchemy 95-153

alembic (Lat. alembic, Arab. al-anbiq) with beak (accor-
ding to Abu Bakr ar-Razi) 126

alembic with a beak in other forms (according to Abu
Bakr ar-Razi) 128

alembic with beak and receptacle (according to Abu
Bakr ar-Razi) 116

Alembic caecum (inbiq a‘ma, chemical instrument) 125,
126

Alembic duplicati, double alembic (chemical instrument
according to Abu Bakr ar-Razi) 127

alembics, Anatolian (collection Baytop, Istanbul)
120-122

alembics, “blind” alembics (inbig a‘ma) 125

alembics on a distillation apparatus (az-Zahrawi) 112

Alexandria 8, 9, 18, 97, 203

Algeria 4

almas, see diamond

aludel, alutel (a/-utal, apparatus for sublimation) 104,
123, 139, 143

alum (sabb) 103, 191

aluminium oxide, see tin

amatitis (Hamatit) 180

amber (kahruba’, kahraman) 209

amethyst (gamast, gamaz) 171

Amplon. Library at Erfurt 23

ampulla lutata (round retort sheathed in clay, chemical
instrument according to Abu Bakr ar-Razi) 134

ampullae (ampulla, ampullae, Arab. ginnina or garira,
chemical instruments) 131, 133, 134

ampullae, see also phials

Amu-Darya (Gaihiin) 161

amulets 158, 184
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Anatolia, mineral sites 180, 185

anatomical illustrations of the eye 3, 8, 16-27

anatomical pictures 7-15

anatomy of the brain 16

anatomy of the eye 9, 16

anbigq, inbiq pl. anabiq (distillation caps, chemical equip-
ment) 109, 125

Andalusia (al-Andalus) 111, 185, 194

antidots 184, 186, 207

antimony (itmid) 193, 194

Antioch 190

apparatus for the distillation of rose-water (described by
az-Zahrawi) 111-112

‘aqiq (carnelian) 176, 177, 178

‘aqiq halang (agate?) 176

aqua vitae, see ethyl alcohol

Arabia, metallurgy and manufacture of glass 97

Arabia, mineral sites 171, 184, 202

Arabia, popularity of the carnelian 177

Armenia, mineral sites 172, 185, 203

Armenian clay (tin armani) 205

armpit, cauterisation 81

arsenic (zarnih) 101, 103, 200, 201

artakan (iron ore, ochre) 188

artery system 7, 10, 12, 14

artificial clay (tin al-hikma, tin al-hukama’) 134, 202,
205

arwah (“spirits”, chemical term) 101, 103, 195, 200

asa (myrtle leaf, ophtalmological instrument) 47

asadast (type of zircon) 170

asthma 200

Astrius (kaukabi) 175

Aswan 160

Athens 135

Atlantic Ocean, amber deposit sites 209

Austrian National Library, Vienna 4

automaton, human automaton (homunculus) 101

awn-tongs (kalbatan nusiliya, ophtalmological instru-
ment) 53

axe (tabar, ophtalmological instrument) 50

Azerbaijan 195

B

BadahSan (in Afghanistan) 169

badzahr (bezoar stone) 186

Baghdad (Bagdad) 29

al-bahr al-ahdar (Indian Ocean) 172

Bahrain (Bahrain) 207

bahramani 169

balhas, Pers. balahs (spinel) 169, 170

balloon syringe (mihqgan) for bladder irrigation 71
ballir (rock crystal) 172

Bamyan (Bamiyan in present-day Afghanistan) 192, 195
banafsagiya (violet coloured spinel) 169

banfas, Pers. banafs (zircon) 170

barid (cataract needle) 44

Basel 7

Basra (al-Basra) 177, 185

Baza (town in al-Andalus) 194

Beirut (Bairut) 185

Benaki Museum, Athens 135

Berchile (distillation apparatus for rose-water, described
by az-Zahrawi ) 112

beryl, chrysolith (zabargad) 173, 174

bezoar stone (badzahr) 186

Bibliothéque nationale, Paris 5

bigadi (garnet) 168, 170

Bigadi (mountain in Afghanistan) 182

bile, black bile 182

billaur (rock crystal) 172

black bile 182

black lead 166

bladder instillation, bladder irrigation 70, 71

bloodletting 35, 50

bloodletting, instruments for measuring the quantity of
blood 35

Bologna 110

bones, system of the bones 7, 10, 11, 13

borax (bitrag) 103, 196

brain (medical, anatomical) 16, 25

brain, amethyst for strengthening the brain 171

brain, diagram of the membranes of the brain (Ibn Sina?)
25

bruises 207

Buga (region in the Far East) 173

biraq (Borax) 196

burhan (mentioned by Gabir b. Haiyan) 100

bussad (coral) 208

butin (pl., retorts) 111

Byzantium 7, 185

C

Caecum alembic (chemical vessel) 125, 126

calamine 185

Canna (chemical vessel) 131

Canna retroversa (chemical vessel according to Abu
Bakr ar-Razi) 130

Cannina (carafe, chemical vessel according to Abu Bakr
ar-Razi) 135

Cannutum (for the “dissolution of spirits”, chemical
vessel according to Abu Bakr ar-Razi) 137

Canterbury 26

capillary filter beaker (rawiiq fi gam, chemical equip-
ment according to Abu Bakr ar-Razi) 139

carnelian (‘aqiq) 176, 177, 178

Caspian Sea, amber sites 209

casting moulds (rat or misbaka, chemical equipment)
109
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casting spoons (migrafa, chemical equipment) 109

cat’s eye (‘ain al-hirr) 174

cataract of the eye 204

cataract needles (migdah, barid, ophtalmological instru-
ments) 44

catheter (gatatir) for the urinary tract 69

Cauchil (vessel for the “sublimation of spirits”) 124

cauldron with lion paws (chemical equipment from Liber
florum Geberti) 148

causal explanation of the causes (according to Gabir b.
Haiyan) 102

cauter 36-43, 46, 50, 51, 54, 56, 60, 67, 68, 81

cauter for use in lumbar sciatica (ala li-kaiy hugq
al-wark) 67

cauter called “point”, see mikwat allati tusamma
an-nuqta

cauter with ring-shaped branding area for the treatment
of the back 67

cauter, see also mikwat

Caxa (vessel for “dissolution of spirits”) 138

Central Asia 161

cephalotribe (misdah, gynaecological instrument) 78, 79

chemical laboratory equipment 107, 109-153

chemistry 95-153

China, loadstone 181

China, mineral sites 175

Chios, clay 205

chrysocolla 200

chrysolith, see beryl

cinnabar, cinnabarite (zungufr) 195

circumcision of boys 72

Clausthal 157 n.

clay, artificial clay (tin al-hikma, tin al-hukama’) 134,
202, 205

cleaner for the tear gland fistula (mihsaf al-garab) 43

collyria 191

colours and dyeing 104, 191

compass in nautical science (ship’s compass) 181

Constantinople, see Istanbul

copper pyrite (marqasita nuhasiya) 179

coral (margan and bussad) 158, 208

cornea 19, 48

cornea, transferring outside the conjunctiva 23

Cornu (horn-like vessel for the dissolution of chemical
substances according to Abu Bakr ar-Razi) 140

corundum, emery (sunbadag) 167

cough, treatment 60, 200

counterfeiting of precious drugs 103

Crawford Library of the Royal Observatory, Edinburgh
21

crescent-shaped cauter, see mikwat hilaliya

Cucurbita duplicata (“doubled gourd”, chemical vessel
according to Abu Bakr ar-Razi) 129

cucurbita, see also retorts

Cyprus, mineral sites 190, 192, 197

cysts 83

D—D

da’ibat (substances that can be melted) 161

Dahlak Archipelago (in the Red Sea) 207

dahnag (malachite) 184

Dead Sea 204

dental care, dentifrices (made of minerals) 176, 177, 191,
202

dental caries 176

dental instruments (az-Zahrawi) 61-66

dental treatment 61-66

desalination of sea water 160

diamond (almas) 166, 167

dissolution, spherical device for dissolution (Dissolutio
cum apiis, chemical vessel according to Abu Bakr
ar-Razi) 140

distillation apparatus 111-119

distillation apparatus from al-Mizza for extracting
rose-water 113-115, 119

distillation apparatus according to Samsaddin
ad-Dimasqi 117

distillation caps (inbiq, anbiq, pl. anabiq, chemical
equipment) 103, 109, 120-122, 126

distillation of ethanol 112, 118-119

distillation of organic substances 100

distillation of rose-water 111-115, 117

“doubled gourd” (chemical vessel), see Cucurbita dupli-
cata

durr (pearl) 158, 207

E

eagle stone, rattle stone (hagar al-‘ugab) 190

ears, treatment of the ears 54-55

earwax 192

Eastern Anatolia 185

eczema 206

Edinburgh 21

Egypt (in the history of alchemy) 104

Egypte, mineral sites 159, 160, 172, 173, 180, 184, 191,
192

Egyptian clay (fin Misr), aluminium oxide 205

elementary qualities 100

elements, four elements in the material world 100, 101

elixir (in alchemy) 100, 147

embryo 7, 12

emerald (zumurrud) 159, 160, 173, 174, 175

emerald mines in Upper Egypt 159-160

emery paper 167

Ephesus 78

epilepsy 68

... esgen (and Cannina, two vessels with wide necks for
sublimation) 135

ethyl alcohol (aqua vitae), distillation of ethyl alcohol
112, 118-119

Europe 9, 17
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experiment (described by Gabir b. Haiyan) 101

extraction of the fetus 73-80

eye, anatomical illustration by Hunain b. Ishaq 19-20

eye, anatomical illustration by Ibn al-Haitam 19-20

eye, anatomical illustration by Kamaladdin al-Farisi 22

eye, anatomical illustrations 6, 8, 16-27

eye, anatomical illustrations in Latin manuscripts 21, 23,
24,25, 26,27

eye, diagram of the eye by Leonardo da Vinci 18, 27

eye, diagrams of the eye by Ibn al-Haitam and
Kamaladdin 18, 21, 22

eye, longitudinal section of the human eye after John
Pecham 26

eye make-up 194

eye, medical treatment with instruments 42-53

eye, mineral remedies 184, 185, 191, 207, 208, 209

eye, physiology of the organ of vision 17

eyeball, diagram of the eyeball (Ibn Sina?) 24, 25

eyelids, treatment 46, 47, 51

F

fakk haraz az-zahr (luxation of the dorsal vertebrae) 82

fasd al-gabha (opening the vein in the forehead) 50

feet and thighs, cauterization 38

fetus, see extraction

firiizag (turquoise) 183

fissures on the lips 41

fixed stars 158

forces of nature, working together (according to Gabir b.
Haiyan) 101

fornax rotunda (P. A. Mattioli) 114

fossilisation of plants and animals (Ibn Sina) 161

fossils 209-210

fractures 207

fulgurite, “lightning tube” (agsam nuhasiya ‘ala hai’at
as-siham) 161

furnellus lune et veneri (“silver and copper kiln” from
Liber florum Geberti) 149

Sfurnus (mustauqad, alchemical kiln) 143

fusio spiritum (hall al-arwah) 137

al-Fustat (in Cairo) 92

G-G

Gabal al-Kuhl (mountain near the Spanish town of Baza)
194

Gabal Zagwan (mountain near Tunis) 194

gaft, see saft

Gaihiin, see Amu-Darya

galena (kuhl) 194

gallnuts 210

gamast, gamaz (amethyst) 171

gami‘, Lat. summa 106

garnet (bigadi) 168, 170

gass, see gypsum

gatherer (milgat, ophtalmological instrument) 53

gaz (onyx) 178

al-gaz* al-‘arwani (variety of onyx) 178

al-gaz* al-bagarani (variety of onyx) 178

al-gaz‘ al-farisi (onyx from Fars) 178

al-gaz‘ al-habasi (onyx from Ethiopia) 178

al-gaz al-mu‘arraq (onyx having veins) 178

al-gaz al-mu‘assal (onyx looking like honey) 178

gems 158

gems, artificial 152

general surgery, see surgery

genital organs, female 7

geology by Ibn Sina 160-161

Germanisches Nationalmuseum, Nuremberg 70

gibsin, see gypsum

gift (tweezers for removing foreign bodies from the
auditory canal) 55

gift (tweezers or tongs for the extraction of the roots of
teeth) 66

glass, manufacture of glass 97, 189

glass, manufacture of glass in Arabia 97

glass retorte from Iran (10th c.) 132

glass retorte from Iran (9th-11th c.) 133

glass vessel from Egypt (early Islamic) 135

glass vessel, mace-shaped 136

glass vessel, sphere-shaped 136

gold, art of making gold 97

gold-coloured marcasite, see marcasite

“grape-vine clay” (tin karmi), aluminium oxide 205

graphite 194

gum arabic 210

Gundishapur (Gundisapiir) 183

Gurgan 192

Gisiya (near al-Karak, in present-day Jordan) 179

gynaecological instruments 73-81

gypsum (gibsin, gass) 158, 199

H—H—H

hacksaw, “compact hacksaw” (minsar muhkam) in
trauma surgery 88

hacksaw, “large hacksaw” (minsar kabir) in trauma
surgery 89

Hadat (in Lebanon) 179

haematite (Sadanag, amatitis) 180

haematoma 207

hearth, see kiln

hagar al-‘ain (“eye stone”) 183

hagar al-bahit (loadstone) 181

hagar al-biram (steatite) 202

hagar ad-dam (“blood stone”) 180

hagar al-galaba (“victory stone”) 183

hagar al-haiya (“snake stone”), serpentine 186

hagar iktamakt 190
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hagar an-nasr (“eagle stone”) 190

hagar at-tir (“mountain stone”) 180

hagar al-‘ugab (“eagle stone”) 190

halkyonion (sepiolite, “meerschaum”) 206

hall al-arwah (fusio spiritum, “dissolution of spirits” in
alchemy) 137, 138

harba (spear, ophtalmological instrument) 45

hare-eye (sitra) 52

Harrat Bani Sulaim (mountain range near Mecca) 184

al-Haura’ (on the east coast of the Red Sea) 202

hawass (specific characteristics of substances according
to Gabir b. Haiyan) 101

hawi, Lat. summa 106

hawin (mortar) 109

heart, diseases of the heart 186

heart, pulverised pearl for strengthening the heart 207

hearth (chemical) 150

hemimorphite (titiya’) 185

Higaz (Western Arabia) 171, 202

Hims (Syria) 185

homunculus, see automaton

“hook” (sinnara, chirurgical instrument for lifting ves-
sels) 84

“hook with two thorns” (sinnara dat as-Saukatain, gynae-
cological instrument) 80

Hutan (in China) 175

hyacinth, see zircon

I— 1

idealised portraits of famous physicians 28-34; see also
portrait

“illa (“cause” according to Gabir b. Haiyan) 102

illustration, see portrait

%ilm (according to Gabir b. Haiyan) 100

ilm al-hawass (“science of the specific characteristics”
mentioned by Gabir b. Haiyan) 102

“ilm al-mizan (theory of equilibrium according to Gabir
b. Haiyan) 101

‘ilm as-san‘a (alchemy) 97

imitation of metals 97

imitation of nature (recommended by Gabir b. Haiyan)
101

inbig a‘ma (“blind” alembic, chemical vessel according
to Abu Bakr ar-Razi) 126

inbiq dat al-hatm (alembic with beak) 126

inbiq, see also anbiq

incision of bones 86

India, mineral sites 166, 173, 176, 185, 186, 196, 197,
204, 207

Indian Ocean (al-Bahr al-ahdar) 172, 181, 185, 207

injection syringe 70

ink 104, 191

Institut fiir Mineralogische Rohstoffe, Technical Univer-
sity, Clausthal 157 n.

instrument “of the ancients” (laulab ahar dakarathu
l-awa’il) in gynaecology 73, 76-77

“instrument with the fork” (ala dat as-su‘batain) for
levering out broken teeth 64

“instrument like a hook” (ala tusbihu [-kalalib) for the
extraction of foreign bodies from the pharyngeal
cavity 58-59

“instrument like a large fish hook” (ala tusbihu s-sinnara
al-kabira) for levering out broken teeth 64

instrument “like a small chisel” (ala tusbihu ‘atala
sagira) 63

instruments for levering out broken teeth 63-64

instruments for measuring the quantity of blood after
bloodletting 35

Iraq (al-‘Iraq), Mesopotamia 99, 111, 183, 185

iron ore, ochre (artakan) 188

Isfahan (Isfahan) 167, 193, 201

Islamic Museum, Cairo 92

Istahr (near Persepolis) 195

Istanbul or Constantinople 32

itmid (antimony) 193, 194

J

jasper (yasb, yasm, yast) 175

jaundice 200

jet (sabag, Pers. Sabah, Sabak) 204

Jordan (river) 177

jugs (kiiz, pl. kizan, chemical equipment) 109

K

kabarit (pl. of kibrit) 161; see also sulphur

kahruba’, kahraman (amber) 209

kalalib (tongs for the extraction of teeth and tooth frag-
ments) 65

kalbatan nusuliya (awn-tongs, ophtalmological instru-
ment) 53

Kambayat (city in India) 173

al-Karak (in present-day Jordan) 179, 180

karaka (apparatus for distillation for extracting
rose-water) 113

kaukabi (Astrius) 175

kaz (scissors in ophthalmology) 48

Kerman (Kirman in Persia) 184, 185, 196

Khalili Collection, London 126

Khorasan (Hurasan in Persia) 184, 186

kibrit, see sulphur

kidneys, diseases of the kidneys 186

kiln with alembic (two kilns from Liber florum Geberti)
146, 151

kiln with a cap and two beaks (from Liber florum
Geberti) 144

kiln for chemical operations (from Liber florum Geberti)
144
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kiln “that fans itself” (tannir nafih nafsahii according to
Abu Bakr ar-Razi) 141

kiln in the form of an elephant’s trunk (from Liber flo-
rum Geberti) 149

kiln with a glass lid attachment (aus Liber florum
Geberti) 147

kiln for heating a retort suspended above it (from Liber
florum Geberti) 146

kiln for the production of artificial gems (according to
al-Bistami) 152

kiln with retort in the form of a cap (from Liber florum
Geberti) 148

kiln, “silver and copper kiln” (furnellus lune et veneris
from Liber florum Geberti) 149

kiln of Zosimos 153

kilns, chemical and alchemical 103, 110, 141-153

al-kimiya’ 97

Kimolos (Cyclades island), aluminium oxide 205

Kirman, see Kerman

kuhl (galena) 194

Kunsthistorisches Museum, Vienna 33

kiiz (chemical equipment) 109

kiiz mutaiyan (“a pitcher coated with clay”, chemical
equipment) 134

L

la‘l (“ruby”) 169

al-la‘l al-badahsi (spinel) 169

lancet (mibda‘, ophtalmological instrument) 49

lapis lazuli, lazurite (/azuward) 182

laulab ahar dakarathu I-awa’il (gynaecological instru-
ment “of the ancients”) 73, 76-77

laulab yuftahu bihi fam ar-rahim (“device in the form of
a screw for opening the neck of the cervix”, gynaeco-
logical instrument) 73

laxative 182

lazuward (lapis lazuli, lazurite) 182

Lebanon, mineral sites 179

leprosy 184, 186, 206

Libya, mineral sites 180, 191

“lightning tube”, see fulgurite

lignite 204

limestone 200

litharge 101, 200

liver, cauterisation in the case of “cold liver” 37

liver spots 206

lwlw’ (pearl) 158, 207

lumbear sciatica 67

lungs, diseases of the lungs 60

lutum (Engl. lute, laboratory cement) 134

luxations (dislocations) 81, 82

M

macula (med.) 200

Ma‘din al-burm (mine of steatite between at-Ta’if and
Mecca) 202

madini (type of zircon) 170

magmi‘, Lat. summa 106

magnatis (loadstone) 181

magnisiya (pyrolusite) 189

maha (rock crystal) 172

malachite (dahnag) 184

Malatya (Malatiya) 180

manganese oxides 189

manganese spar 189

marble (Turk.-Pers. mermer, Arab. ruham) 187

marcasite (marqasita), gold-coloured marcasite (mar-
qasita dahabiya) 160, 169, 179, 189

margan (coral) 208

marqasita nuhdsiya (copper pyrite) 179

masik (tong or tweezer, chemical equipment) 109

masiq (propulsion hammer, chemical equipment) 109

mathematical order of the material world (according to
Gabir b. Haiyan) 101

Mecca 184, 202

medical instruments 3-6, 35-94

medical instruments from Fustat (Egypt) 92-94

medical treatment on illustrations (miniatures) 3, 5, 16

medicine 3-94

meerschaum, see sepiolite

melancholy 182, 207

menstrual period 176

mercury (zaibag) 101, 103, 195

mermer, see marble

Mesopotamia, see Iraq

metallurgy in Arabia 97

metals 100, 103, 110, 158, 162, 200

mibda‘ (lancet “for eradication of a blister”) 49

mibda“ (scalpell for the extraction of arteries at the
temples) 83

mibda“ (scalpel for removing tonsils) 57

mibda“ li-qat‘ az-zafra wa-nutiow lahm al-amaq (scalpel
“for cutting off the pterygium and for removing adhe-
sions in the inner corner of the eye”) 47

mibda“ raqiq (fine scalpel for the treatment of the ear) 55

mica, muscovite 197

migrad (raspatory, bent at the end) 86

migrad (raspatory with indentation) 87

migrad (“peeler”, “scraper”, chirurgical instrument for
the incision of bones) 86

migrad (scraper “for scratching scabies and for removing
conjunctival concretions”) 49

migrad ‘arid (broad raspatory, chirurgical instrument) 87

migrafa (casting spoons, chemical equipment) 109

mihda“ (covered scalpel, Arab. “secret chamber”) 85

mihqgan (balloon syringe for bladder irrigation) 71

mihqgan (stamp syringe for instillation of the bladder) 70

mihsaf al-garab (cleaner for the tear gland fistula) 43
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mikwat allati tusamma an-nuqgta (cauter “called point”)
54, 60

mikwat dat as-saffidain (cauter “with two spits”) 81

mikwat dat talat safafid (cauter “with three spits”) 81

mikwat al-garab (cauter for the tear gland fistula) 43

mikwat hilaliya (crescent-shaped cauter) 46

mikwat fi kaiy gafn al-“ain ... (cauter for cauterising the
roots of the hair on the eyelid) 51

mikwat fi kaiy al-kabid al-barida (instrument “for caute-
risation in the case of cold liver”) 37

mikwat fi kaiy marad ar-ri’a wa-s-su‘al (cauter for use in
the case of diseases of the lungs and coughing) 60

mikwat li-kaiy mawadi as-sa‘r az-za’id (cauter for caute-
rising the locations of superfluous eyelashes) 51

[mikwat] fi kaiy an-nasiur alladi fi ma’aq al-‘ain (cauter
for the treatment of fistulas in the tear gland) 42

mikwat fi kaiy natn al-anf (cauter to be used in the case
of nasal putrefaction) 56

mikwat fi kaiy al-qadamain wa-s-saqain (cauter for the
treatment of the feet and the thighs) 38

mikwat fi kaiy ar-ra’s (cauter for the treatment of the
head) 39

mikwat fi kaiy as-sar (cauter for the treatment of epi-
lepsy) 68

mikwat al-lagwa (cauter to be used in the case of paraly-
sis of the face) 40

mikwat mismariya (cauter in the form of a fingernail) 36

mikwat sagira sikkiniya li-kaiy Siqgaq as-safa (small
cauter in the shape of a scalpel for the treatment of
fissures on the lips) 41

mikwat al-yafiih (cauter for the vertex of the head) 50

mikwat zaitiniya (“olive-cauter”) 39, 68

milh (rock salt) 198

milk brandy 121

milgat (gatherer, ophtalmological instrument) 53

mineral medicaments 162

mineral wax, ozocerite (mumiya’) 207

mineralogy, Arabic books on mineralogy (books on
stones) 157, 158, 159, 162, 163, 174, 203

minerals, classification 161

minerals, origin and chemical properties (in the Arabic
literature) 158

minerals, places of occurrence 159

minerals in the work of Abu Bakr ar-Razi 163

minerals in the work of Albertus Magnus 162

minerals in the work of Gabir b. Haiyan 163

minerals in the work of Ibn Sina (Avicenna) 161, 162

minerals in the work of the Ihwan as-Safa’ 158

mingal (sickle for separating adhesions between the two
lids) 52

minsar (padsaw in trauma surgery) 88

minsar kabir (large hacksaw in trauma surgery) 89

minsar muhkam (compact hacksaw in trauma surgery) 88

migqass (scissors for the circumcision of boys) 72

migqass (scissors in ophthalmology) 46, 48

miqass, see also ala tusbihu I-miqass

miqdah (cataract needle) 44

miqrad (scissors in ophthalmology) 48

migqta“ (plate shears, chemical equipment) 109

misbaka (casting moulds, chemical equipment) 109

misdah (cephalotribe, gynaecological instrument) 78, 79

misrat (scarificator for removing cysts and tumours) 83

mizan, see ilm al-mizan

al-Mizza (village near Damascus) 113, 115, 119

molybdenite 194

“moore’s head” (shape of a retort used by European
chemists of the 16th c.) 112

mortar (hawiin, chemical equipment) 109

Mosul 16

mountain ranges, formation of mountain ranges (accor-
ding to Ibn Sina) 161

mumiya’, see mineral wax

muscles, system of the muscles 7, 10, 11, 13

muscovite, mica (talg) 168, 197

Museum fiir Angewandte Kunst, Frankfurt am Main 132

Museum fiir Islamische Kunst, Berlin 133

Museum for Turkish and Islamic Art, Istanbul 32

mustauqad (furnus, alchemical kiln) 143

myrobalans 210

myrtle leaf (asa, ophtalmological instrument) 47

N

ndfih nafsahi (kiln “that fans itself”) 141

nafis (“that fans itself”, Latin version) 141

nasal putrefaction 56

natural sciences on the basis of strict exactitude (Gabir b.
Haiyan) 102

nature, see forces of nature

natures, four natures (according to Gabir b. Haiyan) 101

Near East 158

nerves, system of the nerves 7, 10, 12, 14

nervous disorders 67-68

nightmares 204

Nishapur (Nisabur, Nisapiur) 183, 205

Northern Africa (Magrib), mineral sites 180, 185, 190,
192, 194

nitra 200

O

ointments 103, 195

“olive-cauter” (mikwat zaituniya) 39, 68
onyx (gaz) 178

ophtalmological instruments 5-6, 42-53
optic nerve crossing 6, 16, 27

ores 103, 160, 161

origin of minerals, see minerals

origin of rocks, see rocks

orpiment (zarnih asfar) 201
orthopaedic bench for the treatment of luxations of the
dorsal vertebrae 82
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orthopaedics 81-82
ossification of water 161
Oxford 7

p

padsaw (minsar, chirurgical instrument) 88

Palestine, mineral sites 177, 180

paralysis of the face 40

pathology of the brain 16

pearl (durr, lw’lu’) 158, 207

“peeler”, “scraper” (migrad, chirurgical instrument) 86

pelican (Canna retroversa, chemical vessel) 130

perfumery 103

Persia, mineral sites (also fossils) 167, 171, 184, 185,
186, 189, 192, 196, 202, 204, 207

Persian Gulf 207

Phiala (for “calcination of spirits”, chemical vessel
according to Abu Bakr ar-Razi) 136

phials (round-bottomed retorts, chemical vessels) 109,
131-134

phials (Ampulla, Canna) with a curved neck or a neck
bent at right angles 131

phials, see also ampullae

physicians on illustrations 28-34

physics presented by Ibn al-Haitam 19

physiological optics by Ibn al-Haitam 19

physiology of the brain 16

physiology of the organ of vision 17

“pioneer of chemistry” (Aba Bakr ar-Razi) 103

pitch coal 204

plate shear (migta‘, chemical equipment) 109

poison (arsenic) 201

Pompeji 73, 76

portrait (idealised) of Aetius 31

portrait (idealised) of ‘Ali b. al-‘Abbas al-Magiisi 33

portrait (idealised) of Dioskurides 28

portrait (idealised) of Gabir b. Haiyan 96

portrait (idealised) of Galen 31, 33

portrait (idealised) of Hippokrates 31, 33

portrait (idealised) of Ibn Rusd 34

portrait (idealised) of Ibn Sina 31, 32, 33

portrait (idealised) of Ibn Zuhr 34

portrait (idealised) of Ishaq b. ‘Imran 29

portrait (idealised) of ar-Razi 29, 30

portrait (idealised) of az-Zahrawi 30, 31

portraits (idealised) of famous physicians 28-34

potash 200

pregnancy, artery system of a pregnant woman 7, 12, 13

procreation, artificial procreation (according to Gabir b.
Haiyan) 101

propaedeutic to surgical procedure 9 n.

proportions of equilibrium (according to Gabir b.
Haiyan) 100

propulsion hammer (masiq, chemical equipment) 109

Priifening (cloister) 7

pseudepigraphs, question of historicity 98, 99, 103, 104,
163

pumice (gaisir, qaisir) 203

pupil, contraction of the pupil upon the incidence of light
17

pupil, theory on the image of the pupil by Kamaladdin
al-Farisi 19

pycnometer 160

pyrolusite (magnisiya) 189

Q

qabila, pl. gawabil, see receptacle

qadahan mutaiyanan (“beakers coated with clay”) 134

Qairawan 29

qaisir, qaisir (pumice) 203

Qali 200

qalgadis (vitriol) 192

qalgand (vitriol) 192

qalgatar (vitriol) 192

qar<a, pl. qara‘, Lat. cucurbita (retort, “gourd”, chemical
equipment) 109, 126, 129

qar‘a mutanna (“doubled gourd”, chemical equipment
according to Abu Bakr ar-Razi) 129

qarn (“horn”, here: coral) 208

qarira, pl. gawarir (bottle, chemical equipment) 109,
133

Qaryat al-Fau (place in Saudi Arabia) 97

qatatir (catheter for the urinary tract) 69

qawarir li-hall al-arwah (chemical apparatus for the
“dissolution of spirits”) 138

qidr min nuhas (“kettle of copper”) 112

qinnina (cannina, cannutum, chemical equipmentt) 109,
133, 135, 137

giyas (according to Gabir b. Haiyan) 100

quartz 168

R

ranula 192

raspatories for the removal of tartar 61-62

raspatories (migrad) in surgery 86-87

rat (casting mould, chemical equipment) 109

rattle stone, eagle stone (hagar al-‘ugab) 190

raven’s beak (saft, ophtalmological instrument) 52

rawigq fi gam (filter in a “goblet”, chemical equipment
according to Abu Bakr ar-Razi) 139

realgar (zarnih ahmar) 201

receptacle (gabila, pl. gawabil, chemical vessel) 109,
114,116

receptaculum 119

Red Sea 207, 208

reflection on the upper surface of the lens (Kamaladdin
al-Farisi) 19

resin, see amber
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retina 16

retort with a strongly bent beak (Canna retroversa accor-
ding to Abu Bakr ar-Razi) 130

retorts, bottles (gariira, pl. gawarir, chemical vessels)
109, 133

retorts, “gourds” (gar‘a, pl. gara‘, Lat. cucurbita, chemi-
cal equipment) 109, 126, 129

retorts, see also phials

Riccardiana-Bbliothek, Florence 106

rock crystal (billaur, ballir, maha) 172

rock salt (milh) 198

rocks, origin of rocks (according to Ibn Sina) 160-161

rocks, see also stones

“rose leat” (warda, ophtalmological instrument) 45, 49

rose-water, distillation of rose-water 111-115, 117, 119

round retort sheathed in clay (Ampulla lutata according
Abu Bakr ar-Razi) 134

round-bottomed retorts, see also phials

ruby (yagqiit, la‘l) 169, 170, 174

ruby spinel, see spinel

ruham (marble) 187

S—S—S

sabag, Sabah, sabak (jet) 204

Sabb (alum) 103, 191

Sadanag (haematite) 180

as-Safra’ (place in Higaz) 171

Saft, Pers. gaft (Raven’s beak for removing whatever
sticks to the eye or the inner side of the lid) 52

sal ammoniac 101, 103

Salernitanian anatomy 9

Salerno 7, 9, 24, 162

saltpeter 104, 107

salts (amlah) 103, 158, 161, 162, 198, 200

Samos, clay 205

sardonyx (carnelian) 177

saw for cutting bones, see padsaw, hacksaw

scabies 49, 192, 200

Scheyern (cloister) 7

sciatica 67, 206

scissor-like instrument for removing tonsils and other
tumours of the pharynx (ala tusbihu I-miqass li-qat
waram al-lauzatain) 57

scissor-speculum (in gynaecology) 75

scissors for the circumcision of boys (migass) 72

scissors in ophthalmology (migass, kaz, migrad) 46, 48

scorpion stings 200

scraper (migrad, ophtalmological instrument) 49

scutella (vessel for “the dissolution of spirits”) 124

seals made of carnealian (Iranian, 18th-19th c.) 177

seals made of malachite 184

seals made of rock crystal 172

sebaceous cysts 45, 83

selenite 199

Seleucia (in Syria), clay 205

sepiolite, meerschaum (zabad al-bahr and siirag) 206

serpentinae (connecting pipes) 119

serpentine (hagar al-haiya) 186

Sicily, mineral sites 203

sickle (mingal, ophtalmological instrument) 52

sihrig (large vessel, part of a distillation apparatus) 111

Sind (India) 185

Sindan (place in India) 173

sinnara (“hook” for lifting vessels) 84

sinnara dat as-Saukatain (“hook with two thorns”, gynae-
cological instrument) 80

Sirnaq (“blister” on the eye) 49

Sitra (hare-eye) 52

scalpel (mibda“ li-qat‘ az-zafra wa-nutaw lahm al-amagq,
ophtalmological instrument) 47

scalpel (mihda“), covered scalpel, Arab. “secret chamber”
85

scalpel (mibda“) for the extraction of arteries at the
temples 83

scalpel, fine scalpel (mibda“ raqiq) for the treatment of
the ears 55

scalpel (mibda“) for removing tonsils 57

scarificator (misrat) for removing cysts, sebaceous cysts
and tumours ) 83

skeleton, system of the bones 7, 10, 11, 13, 15

skin diseases 188, 191

skull, diagram of the membranes of the skull (Ibn Sina?)
25

snake stone (hagar al-haiya) 186

Spain, mineral sites 192, 194, 195, 197

spatula (chemical accessory) 109

spear (harba, ophtalmological instrument) 45

specific weight 160, 162

speculum, two-leaved speculum (in gynaecology) 74

speculum, see also scissor-speculum

spinal column, treatment of diseases of the spinal column
67

spinel, ruby spinel (balhas, Pers. balahs) 169, 170

“spirits” (arwah) in alchemy 101, 103, 195, 200

spleen, pain in the spleen 208

sprains 207

Sri Lanka, mineral sites 167, 172, 207

stamp syringe (zarrdaga or mihgan, instrument in urol-
ogy) 70

steatite (hagar al-biram) 202

steppe salt 158

steppes (dust, loam and salt steppes), sites of the origin
of minerals 158

stomach, diseases of the stomach and remedies 186, 208,
171

stones, classification by Ibn Sina 162

stones, see also mineralogy, rocks

styptic (medicinal use for staunching blood) 187, 191,
192, 197, 199

sublimation, apparatus for sublimation, see al-utal

Sudan, mineral sites 167, 180
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sulphur (kibrit, pl. kabarit) 101, 103, 161, 162, 200
sulphur pyrite 179

sunbadag (corundum) 167

sirag (sepiolite, meerschaum) 206

surgery, general surgery 3,4, 5,9, 83-85

surgery, trauma surgery 86-91

surgical instruments 83-91

sarin (a type of vitriol) 192

Syria 16, 23

Syria, mineral sites 179, 185, 192

T—T

tabar (“axe”, knife for bloodletting in the case of eye
diseases) 50

Tabaran (in Persia) 204

Tabaristan (in Persia) 192

Tabor (mountain in Palestine) 180

tadbir (chemical procedure) 101

at-Ta%if 202

talcum, “Talk” (German word, Arab. talg) 197, 200

talg (muscovite, mica) 197

tanning 191

tannir (kiln) 141

tartar 61

tas‘id (sublimation) 123

taulid (artificial procreation) 101

tear gland fistula 42, 43

Terebinthinum (tarminiin) 175

Terra sigillata (“sealed” clay) 205

theorie of science (‘ilm, giyas, burhan according to Gabir
b. Haiyan) 100, 101

tin (aluminium oxide) 205

tin armani (Armenian clay) 205

tin Gazirat al-Mastiki (clay from the island of Chios)
205

tin al-hikma, tin al-hukama’ (artificial clay) 134, 205

tin hurr (clay from Kimolos?) 205

tin karmi (“grape-vine clay”, black aluminium oxide
from Seleucia) 205

tin mahtum (“sealed” clay, Terra sigillata) 205

tin Misr (Egyptian clay) 205

tin nisabiri (clay from Nisapur) 205

tin Qimiliya (clay from the island of Kimolos) 205

tin Samis (clay from the island of Samos) 205

tinkal (tinkar) 196

Toledo 5

tombstones made from marble 187

tongs (masik, chemical equipment) 109

tongs (kalalib, gift) for the dental treatment 65-66

tonsillectomy 57

transmutation 97, 103

trauma surgery, see surgery

treatment of the ears, nose and respiratory passages
54-60, 192

treatment of the urinary tract 69-71

treatments on the head and the face with a cauter 39, 40,
50

Tripoli (in present-day Lebanon)

Tuba (vessel for “fixing the spirits” according to Aba
Bakr ar-Razi) 136

tumours 83

Tunisia (Tunis), mineral sites 185, 194

Turkistan (Turkistan) 161, 191

turquoise (firizag) 183

Tas (in north-eastern Persia) 202

titiya’ (hemimorphite) 185

tweezers (masik, chemical equipment) 109

tweezers (gift) for the extraction of the roots of teeth etc.
66

tweezers (gift) for removing foreign bodies from the
auditory canal 55

U

ulcers 185, 192, 195, 197

University Library in Bologna 139

Upper Egypt 172, 173

al-utal (Lat. alutel, aludel, apparatus for the sublimation
of dry substances) 104, 123, 139, 143

\Y%

Vas decoctionis elixir (kiln for boiling the elixir, from
Liber florum Geberti) 147

Vas decoctionis mercuris (kiln for heating mercury, from
Liber florum Geberti) 142

vasae congelationis (chemical apparatuses for solidifica-
tion) 130

vasae fusionis spiritum (chemical apparatuses for the
“dissolution of spirits”) 138

veins, system of the veins 7, 10, 12, 14

vessel for the “dissolution of spirits” 137

vessels made up of two identical glass components 124

vinegar 101, 150

vision, organ of vision, see eye

vitriol, vitriols (zagat) 103, 191, 192, 200

W

warda (“rose leaf”, ophtalmological instrument) 45, 49
Wasgird (in Persia) 171

white lead 200

wounds, treatment of wounds 207

Y

Ya‘fur (village near Damascus) 179
al-Yaman, see Yemen

yagqit (ruby) 169, 170, 174

yaqit ahmar (corundum) 167
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al-yaqut al-banafsagi 171

yasb, yasm, yast (jasper) 175

yazaki (spinel) 169

Yemen (al-Yaman), mineral sites (also fossils) 177, 178,
180, 190, 191, 192, 197, 202, 207

Z

zabad al-bahr (sepiolite, meerschaum) 206
zabargad (beryl, chrysolite) 173, 174
zagat (vitriols) 103, 191, 192, 200

zahr (poison) 186

zaibaq (mercury) 101, 103, 195

Zanzibar (Zangibar) 207

1. Titles of Books

A—-A

al-Abniya ‘an haqa’iq al-adwiya (Muwaffaqaddin
al-Harawi) 164, 175, 198, 206

‘Aga’ib al-mahligat, “cosmography” (al-Qazwini) 165,
166, 167, 173, 177, 180-198 passim, 200, 203, 204,
206, 207, 208, 209

K. al-Agdiya (Ishaq b. Ya‘qub al-Isra’ili) 33

‘Ain as-san‘a wa-‘aun as-sana‘a (Abu 1-Hakim
Muhammad b. ‘Abdalmalik al-Hwarizmi al-Kati)
109, 143

Albucasis de Chirurgia (Johannes Channing) 4

K. al-‘Asr magalat fi I-‘ain (Hunain b. Ishaq) 20

K. al-Asrar wa-sirr al-asrar (Abu Bakr ar-Razi) 103,
112, 116, 123, 125, 126, 129, 159, 165, 172, 180,
183, 185, 191, 195, 196, 198. 199, 201, 205

al-Atar al-bagiya ‘an al-qurin al-haliya (al-Birani) 160

Atar al-bilad (al-Qazwini) 165, 202, 195

Azhar al-afkar fi gawahir al-ahgar (Ahmad b. Yusuf
at-Tifasi) 157, 159, 165-184 passim, 197, 204

B

al-Basa’ir fi ‘ilm al-manazir (Kamaladdin al-Farisi) 22

Book on stones (pseudo-Aristotle), see Liber de minera-
libus Aristotelis

Das buch der waren kunst zu distillieren (Hieronymus
Brunschwig) 127, 129

K. al-Buldan (al-Hamadani) 178

Zaragoza 162

Zarawand (in Persia) 196

zarnih (arsenic) 103, 200, 201

zarrdqa (stamp syringe for instillation of the bladder) 70

zinc spar 185

zircon, hyazinth (banfas, Pers. banafs) 170

Ziyaride dynasty (in northern Persia) 32

az-zugag al-hikmi (distillation apparatus for rose-water
described by Samsaddin ad-Dimasq) 117

zumurrud (emerald) 173, 174, 175

zungufr (cinnabarite) 195

zungufr mahliig (cinnabar extracted from mines) 195

zungufr masni‘ (artificially produced cinnabar) 195

v

c—C

Cahar magala (Nizami-i ‘Aradi) 32

Canon Medicinae (Avicenna) 31, 33; see also al-Qaniin
Si t-1ibb

Cerrahiyyetii ’I-Haniyye (Serefeddin Sabuncuoglu) 4,
56, 74, 82

Chirurgia Albucasis (transl. Gerard of Cremona) 4, 5

Codice Atlantico 27

Cyrurgia (Guglielmo da Saliceto) 4

D—D

Dabhira-i Hwarazm$ahi (Isma‘il b. Hasan b. Ahmad
al—Gurgéni) 7,9, 10

De Aluminibus et Salibus (11th/12th c., Spain) 107

De inventione veritatis (Geber) 105

De investigatione perfectionis (Geber) 105, 106, 107

De magnete (Gilbert) 209

De naturis rerum liber (Alexander Neckam) 162

De operationibus alchymiae (14th/15th c.) 142

F

Firdaus al-hikma fi t-tibb (‘Ali b. Rabban at-Tabari) 164,
198, 209

~

G—G

K. al-Gamabhir fi ma‘rifat al-gawahir (al-Birani)
164-209 passim
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K. al-Gami® bain al-ilm wa-1-‘amal an-nafi‘ fi sina‘at
al-hiyal (Ibn ar-Razzaz al-Gazari) 35, 110

K. al-Gami® li-mufradat al-adwiya wa-I-agdiya (Ibn
al-Baitar) 164-209 passim

al-Gami li-sifat astat an-nabat wa-durib anwa“ al-
mufradat (al-1drisi) 164, 187, 192, 197

Gawahir al-funin wa-s-san@i‘ fi garib al-‘ulim
wa-Il-bada’i‘ (Muhammad b. Muhammad Aflatin
al-Harmasi al-‘Abbasi al-Bistami) 152

Gawahirnama (Muhammad b. Mansir ad-Dastaki) 157

Grof3 Chirurgei/ oder Vollkommene Wundarznei (Walter
Ryff) 62

H—H—H

K. al-Hawass (Gabir b. Haiyan) 102
K. al-Hawi fi -tibb (Abu Bakr ar-Razi) 29, 30, 165, 198

I—11

‘Ilal al-ma‘adin (Abu Bakr ar-Razi) 185, 201

K. al-Isara ila mahdasin at-tigara (Abu l-Fadl ad-
Dimasqi) 178

K. al-I‘timad fi l-adwiya al-mufrada (Ibn al-Gazzar)
162, 164, 166, 193, 207

K

K. al-Kafi fil-kuhl (Halifa b. Abi 1-Mahasin al-Halabi) 5,
6, 27,43, 45, 46, 47, 48, 49, 50, 51, 52, 53

Kamil as-sind‘a at-tibbiya (‘Ali b. al-‘Abbas al-Magusi) 9

K. Kimiya’ al-‘itr wa-t-tas‘idat (al-Kindi) 103, 109, 124,
134

L

K. al-La‘ba (Gabir b. Haiyan) 106

Liber Canonis (Avicenna) 24, 25; see also al-Qaniin fi
t-tibb

Liber Continens (Rhazes) 29, 30; see also K. al-Haw1

Liber de arte Distillandi de Compositis (Hieronymus
Brunschwig) 119

Liber de gradibus (Ibn al-Gazzar, plagiarized by Cons-
tantinus Africanus) 162

Liber de mineralibus Aristotelis, “book on stones by
Aristoteles” 160, 163, 165-201 passim, 204, 207, 208

Liber de septuaginta (Geber) 107; see also K. as-Sab‘in

Liber fiduciae de simplicibus medicinis (Ibn al-Gazzar,
Ubers. Stephanus de Caesaraugusta/Saragossa) 162,
193

Liber florum Geberti (Geber) 110, 142, 144, 145, 146,
147, 148, 149, 150, 151

Liber ludorum (K. al-La‘ba by Gabir b. Haiyan) 107

Liber radicum Rasis de alkimia (K. al-Usil by Gabir b.
Haiyan) 108

Liber servitoris de praeparatione medicinarum simpli-

OF BOOKS 235

cium (Latin translation of the 28th chapter from K.
at-Tasrif by az-Zahrawi) 111-112
Liber Theoricae nec non Practicae (Albucasis) 31
Libri V de mineralibus (Albertus Magnus) 162
Lisan al-‘arab (Ibn Manzur) 202

M

Mafatih al-‘uliiom (Abu ‘Abdallah al-Hwarizmi) 109,
123, 141, 164, 189, 198

K. al-Manazir (Ibn al-Haitam) 21, 24

Mappce clavicula (10th cent. ?) 104

Materia Medica, TTept Vg Ltatouxiig (Dioscoride) 28,
158, 167, 175, 179, 205, 207

Methodus medendi certa, clara et brevis (Albucasis) 4

Mizan al-hikma (al-Hazini) 169

K. al-Mudhal at-ta‘limi (Abu Bakr ar-Razi) 103, 165,
179, 185, 197

Mu‘gam al-buldan (Yaqut) 113, 165, 194

al-Muhtar fi kasf al-asrar (al-Gaubari) 109

K. al-Mursid (at-Tamimi) 165-208 passim

Murig ad-dahab (al-Mas‘udi) 160

Mushaf as-suwar (Zosime) 98

N

Nuhab ad-daha’ir fi ahwal al-gawahir (Ibn al-Akfani)
164, 169, 171, 173, 183

Nuhbat ad-dahr fi ‘ag@’ib al-barr wa-1-bahr (Samsaddin
ad-Dimasqi) 113, 117, 165, 179

Nuzhat al-mustaq fi htiraq al-afaq (al-1drisi) 202

O

Omnia opera ysaac (Ysaac =Ishaq b. Ya‘qub al-Isra’ili)
33

Opera omnia (Galen) 205

Opera quee extant omnia (Pietro Andrea Mattioli) 114

P

ITepl VANg latowniic, see Materia Medica

ITeol ®pdoemg ®al OVVAUEMS TOV ATADY POOUIRMV
(Galen) 158

Perspectiva (Witelo) 18, 26

Perspectiua Rogerii Bacconis (Roger Bacon) 25

Q

al-Qaniin fi t-tibb (Ibn Sina) 23, 31, 33

R

K. ar-Radd ‘ala I-Kindi fi raddihi ‘ala s-sina‘a (Abu
Bakr ar-Razi) 103
Rosarium (Arnold de Villeneuve) 108
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S—S—S

K. as-Sab‘in (Gabir b. Haiyan) 106, 107, 108

R. fi s-San‘a as-Sarifa wa-hawassiha (Halid b. Yazid) 97
n.

Secretum Bubacaris (Rhazes) 107, 110

Secretum Secretorum (Rhazes) 110; see also Sirr al-
asrar

Semita recta (Albert le Grand) 108

K. as-Sifa’ (Ibn Sina) 160, 161, 163

Sirr al-asrar (Abu Bakr ar-Razi) 106, 107, 110, 124,
131-141 passim, 165, 172, 180, 182, 183, 184, 185,
189, 191, 192, 195, 196, 199, 200, 202, 203; see also K.
al-Asrar

Summa (Geber?) 106, 107

Summa collectionis complementi occulte secretorum
nature (Geber) 143

Summa perfectionis magisterii (Geber) 105, 106, 107, 108

T—T

Tabi‘iyat (natural sciences in K. as-Sif@> d’Ibn Sina) 163
at-Taisir fi l-mudawat wa-t-tadbir (Ibn Zuhr) 34
Tangih al-Manazir (Kamaladdin al-Farisi) 19, 22

Tarkib al-‘ain wa-‘ilaluhd wa-‘ilaguha ‘ala ra’y Ibugrat
wa-Galiniis wa-hiya ‘asr magalat (Hunain b. Ishaq)
3,19

at-Tasrif li-man ‘agiza ‘an at-ta’lif (az-Zahrawi) 3, 5, 16,
30, 31, 36, 37, 38, 39, 40, 41, 42, 44, 46, 47, 51, 54-92
passim, 111

at-Tasrif li-man ‘agiza ‘an at-ta’lif (az-Zahrawi in
Hebrew transl. by Shemtov b. Isaak de Tortose) 77

Tasrih-i Mansuri (Mansir b. Muhammad b. Ahmad b.
Yuasuf) 7,9, 11, 12, 13, 14

Testamentum Geberi (Geber) 105

Theorica et practica (Paulus de Tarento) 107

Tres epistolee (Roger Bacon) 108

Tria vero ultima Avicennce capitula transtulit Aurelius
de arabico in latinum 163

Tuhfat ad-dahr fi ‘ag@’ib al-barr wa-1-bahr (Samsaddin
ad-Dimasqi) 183, 200

Turba Philosophorum 104

U—U

K. al-‘Umda (Sadaga b. Ibrahim a3-Sadili) 17
K. al-Usnl (Gabir b. Haiyan) 108




