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PREFACE.

■ lu an article entitled Das sogcnannlc IV . Bach der Météorologie 
des Aristoteles Ingeborg Hammer-Jensen has expressed very clearly 
the subject of the present book. After dealing with certain writings 
ascribed to Aristotle, Hapjnnéï'-.Tensen says : — “ Ini M ittelalter war 
aber ein auderes mineralogisches Scbriftcbcn miter deni Namen des 
Aristoteles im Umlaufe '. liber de mineralibus Aristoteles. In den 
Handscliriften (1er lateinischènT'êbersetzuiigon des Gerard von Cre­
mona findet sicli nine Subskription, znfolge dor das IV. Ilucli sclion 
vor Gerard von Cremona von Hermann uebersetzt war, tria vero 
ultima Avicennac capitula transtulit Aurelius de arabico in latinum. 
Die genanuten drei Ivapitel sind ais liber de congelatione (conglutina­
tione) bald miter deni Namen des Avicenna, bald miter deni des Geber 
gedruckt, aber auch melinnals als liber de mineralibus Aristotelis, 
so B. in Bologna 1501. Berner liat die lateinisclie Ilandscbrift 10112 
in der Bibliothèque Nationale von Paris, eine Ueberselzung der vier 
Bûcher der Météorologie, einen mineralogischeii odor vielmehr geo- 
logischen Anhang, welcher zuni Teii init dem obengenannteii Sclirift- 
clien identisch ist. F. de M61y ist auf diesen Anhang aufmerksam 
geworden, hat gesehen, dass das Stiick sam tlirhe von Vincent do 
Beauvais angefiihrte Citate “ des IV. Bucks der Météorologie n enthiilt 
und hat den Text in der Bev. des Etudes Grecques 1891, p. 185 if. 
verôffentliclit. F. de Moly meint bier ein urspriiugliches Stiick des 
III. Bucks der Météorologie, (lessen lilckenhaften Schluss er erwahnt, 
entdeekt zu haben ; er nirnmt viole Interpolationem seitens der Araber 
an, liisst sick aber in deni was er selbst celle rapide clude nennt, auf 
keine nahere Beliandluug der Frage ein. »

In the following pages we have shown that liber de mineralibus
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Aristotelis is a translation — moro or less satisfactory anil not always 
complete — of passages occurring in Avicenna's great work The Book 
of the Bemeihj. We hope, therefore, to have finally settled a problem 
which has engaged the attention of many scholars, and to have thrown 
light upon a somewhat obscure region of Aristotelian criticism. The 
Mineralia, moreover, is intrinsically interesting to the historian of 
science, not merely for its contents but because it is one of the few 
mediaeval translations of Muslim scientific works of which we possess 
the original Arabic text.

Our attention was first drawn to the Mineralia by Al-Jildaki's 
statement that Avicenna had expressed his views on alchemy in his 
Book of the Remedy (Kitah al-Shiftd), but having read Prof. Wiede­
mann’s remark that Prof. Ilorten of Bonn had found nothing about 
alchemy in the Shift'd, we were inclined to think that Al-Jildaki — 
although usually very reliable — had been mistaken. An examination 
of the Mineralia, however, showed us that some of the dicta quoted 
by Al-Jildaki were undoubtedly given there in Latin dress, so we 
were led to investigate the Shift'd itself, in the India Office MS. We 
then found that the whole of the Mineralia had been translated from 
certain chapters of the Shift'd, including the celebrated passage begin­
ning Seituit artifices aleliemiac.

When our work was already well advanced, Professor IL E. Sta­
pleton, of Presidency College, Calcutta, wrote to tell us that he had 
himself, many years previously, made the same discovery. On com­
paring the Latin text with the Arabic text of a lithographed edition 
published at Teheran, he says, “ the identity of the two was found 
to be so obvious that although all the portions of the Shifa corres­
ponding to the Mineralia were translated for checking purposes, 
nothing turther was thought necessary than a brief reference to the 
original authority » (ride Stapleton and Azo, Memoirs A. S. B., I ll ,  
1910, p. 59, note 2). It is clear, therefore, that credit for priority
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must ho von unreservedly to Prof. Stapleton ; though wo think that 
the reference mentioned above — which merely states that, in the 
Shifâ’, Avicenna argued that as we do not known the specific differ­
ences between the metals, transmutation is impossible — cannot 
easily be understood to imply any connection between the Shifâ' and 
the Mineralia.

When Professor Stapleton heard of our proposal to publish the 
present book, lie most generously placed at our disposal bis own 
translation of some of the passages in the Shifâ ’, bis notes on the Latin 
text, many other notes, and a copy of the Latin version as given in 
the Bologna edition of 1501 collated with that of the Lyons edition 
of 1528. It is unnecessary for us to say that we deeply appreciate 
this help, which has been invaluable. Our translation of the Arabic 
text has, however, been made independently ; it was afterwards 
compared with Prof. Stapleton’s version, from which we have taken 
certain phrases while in other places we have found ourselves unable 
to agree with it. Prof. Stapleton's version was available only from 
the beginning of Caput I I  of the Latin rendering, as iie was unable 
to find his translation of the passages corresponding to Caput I.

We have pleasure in expressing our thanks .also to Mrs. Singer, 
who told us of the Trinity College MSS. of the Mineralia, and to the 
following gentlemen : — The Librarian of the India Office, for a 
lengthy loan of a splendid MS. of the Shifâ ’ ; the Librarian of Trinity 
College, the Trustees of the British Museum, and the Librarian of 
the Bodleian Library, for allowing us to have rotographs made of 
MSS. in the libraries under their control ; Mr. W. L. Cooper, Librar­
ian of the University of Bristol, for the trouble he took to procure 
for us books which we wished to consult and which were not readily 
available ; Dr. C. van Areudonk, Librarian of the University of 
Leyden, for having made for us a rotograph of a IMS. of a work by 
Al-Tugbrâ’î (IJaijâ'iq al-Islishhâd) ; Muhammad Qâsim Bey, of the
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Physical Department, Cairo, for obtaining copies of MSS. ; Mahmud 
Kfendi l.lamdy, of the Royal Library, Cairo, for copying for us the 
work by Al-TuglmVi mentioned above ; Mr. Hubert Steele, for refer­
ences to Avicenna in Roger Bacon ; Sir Robert Iladtield, Bt., F. R. S., 
and Professor R. A. Nicholson, for answering queries about meteoric 
iron and its possible use for swords among the Arabs ; and finally 
Monsieur Paul Geuthncr, for undertaking the publication of the book.

E. J . Holmyabd.
D. C. Mandeville .

Clifton College, Bristol.
J u l y , 1927.

N. B. For the Arabic text only one of ns is responsible (E. J . IF).
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INTRODUCTION.

At tlio cud of the third hook of the Meteorologiea, Aristotle dis­
tinctly promises a hook Ilepl nsxaAAwv or lfepi AlOtov ('), hul no Greek 
(ext of such a hook is extant. Scholars have, however, found it 
difficult to make up their minds as to whelher Aristotle fulfilled his 
promise or not, since mediaeval Latin versions (1 2 * * 5) of the Meleorolotjica 
often append to the Fourth Book an additional chapter, in three 
paragraphs Q , entitled Dc Mineralibus. Here the promised subject 
is dealt with in such a masterly fashion that many critics have not 
hesitated to ascribe it to Aristotle. That this chapter is not a direct 
rendering of a Greek original is evident from the fact that it contains 
Arabic proper names (’’) ; for the same reason it follows that the 
Arabic version itself cannot have been a literal translation of a Greek 
text. The problem is then to decide whether the Mineralia con­
tains a genuine Aristotelian nucleus, and if so to free it from the 
accretions which enclose it.

F. do Mfily (:i), from a study of the Latin text, concluded that the 
Mineralia contained fragments of an authentic Aristotelian chapter 
Ilepl AlOwv, and, subjecting the text to a critical analysis, believed 
that he had been able to distinguish between these passages and 
subsequent additions (''). Omitting the latter, he says, “ quels sont,

1. III. (i. 078 6. 5. — xoivîj pèv ouv sîpïjvat stspl atnoiv &;ixvtmv, Ï5£qc 5i axerciiov 
îipo/sipiÇoiisvois jtspl Sxaoxov yévo;.

2. E. y., Bibliothèque nationale, MS. latin 1(1142 — anil many others.
.‘t. Viz., de congelatione et conglutinatione lapidu m ; de causa m ontium  ; 

de quatuor speciebas corporum m ineralium .
i .  E. g., Lurgeam, Coracem.
5. Le Lapidaire d’Aristote, Revue des Etudes grecques, VII, 1891, 181-191.
(1. The passages which lie rejected are as follow, the references being to pages 

in the present hook :
(i). Sed argentum vivum est de parte secunda, quamvis sit elementum ductilium, 

et aliquibus ductilibus simile. (Fage 50.)
1
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les aperçus de génie qui nous restent? Ne parlons pas de cette théorie 
d’un corps unique, origine do tons les minéraux, car elle est do tous 
les pays ; nous ne saurions trop insister sur ce point. Pour la première 
fois nous trouvons ici une tentative d’explication scientifique de la- 
formation dos aérolithes, bien différente de celle que Sénèque présen­
tera plus tard ; l’auteur indique l’origine plutouienne et neptunienne 
des montagnes ; de cette dernière formation, il tire l’explication 
absolument scientifique des corps d’animaux marins fossilifiés trouvés 
sur les montagnes, — pendant tout le moyen âge les os de mammouths 
n’étaient autres que des os de géants, de Teutobocchus, on discutait 
encore du temps de Voltaire ; — enfin il signale le changement con­
tinuel de l’aspect terrestre, la formation de nouveaux riv ag es.........
les alluvions, tout cela traité avec ce talent d’observation qui justifie 
l ’influence qu’a exercée sur notre époque, à plus de deux mille ans 
de distance, l’heureuse impulsion donnée à l’esprit humain par le 
philosophe de Stagire. »

Ilammer-Jenson, dealing with the same problem, remarks (') : 
“ Frcilich ist herein mehr Unaristotelisches, als F. de Mély meinte,
......  aber sicherlich findet man bier aucli Peste, und einen sehr
bemerkenswerten Pest des cchten IV. Bûches dor M étéorologie__
Weuu wir annehmen, dass das IV. Ihich der Météorologie theoretische 
Erorterungen fiber das Kntstehcn der verschiedenen Steine (daruntcr 
Meteorsteine und Fossilien) und Mctallc, und etwas von den ver­
schiedenen Fundorten, da/.u eiu Stiick wie das vom Entstehen der 
Perge enthalten hat, bekommen wir cin Pild dieses Puches, das ganz 
den drei anderen Piichern cntspricht. »

(ii) . Iu ripis quoque Gyon, visa est terra, quae dicitur in Iapides converti in 
spatio triginta triinn annorum. (Page 45.)

(iii) . Sunt enim cerla loca super quae aquae elTusae convertuntur in lapides qui 
diversorum colorum sunt. (Page -15.)

(ivj. coagulans virtute occu lta..... sunt etiam multa alia quilnis coagulant quae
liquefaciunt certissime. (Page 4G.)

(v) . Est que locus in A rab ia ..tamen causae eorum manifestae sunt. (Page 47.)
(vi) . Et in Persia quoque cadunt in coruscationibus apud Tepestren. (Page 47.)
1. B a s  sogenannte IV . Bitch der Météorologie des Aristoteles. Hermes, L,

1915, pp. 113-136.
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If we now turn to the history of the Latin versions of the Meteor­
ology we shall find that the true origin of the Mineralia was more than 
once stated in the manuscripts themselves. According to F. II. 
Folios (‘), “ there were current a t the end of the Middle Ages two com­
plete Latin versions of Aristotle’s Meteorology — the “ Vetus Versio », 
of which hooks i to iii were from the Arabic and hook iv was from
the Greek, and the “ Nova », wholly from the G re e k ........ Of the
Vetus Versio, a work of the twelfth century, the first three hooks 
were prohahly based upon the ninth-century Arabic version (from 
from the Syriac) connected with the names of Aboul Khcir el Hassan 
hen Saouar and Iahya hen Bathriq, and were unanimously assigned 
to Gerard of Cremona ("J* 1187); the fourth hook, from the Latin, 
was assigned by a frequently recurring explicit to “ Ilcnricus », whom 
Jourdain showed to have been at least as early as Alhertus Magnus 
and Vincent of Beauvais, and whom Hose, on the basis of the explicit 
of the Nuremberg MS centur. V. 59, which Jourdain did not know, 
has identified with Ilenricus Aristippus ("f- 11G2), minister of William I 
of Sicily. I quote this explicit in full from Hose : Completus est liber 
mclhcororum cuius tres primos libros transtulit magister Gerardus 
Lumbardus summus philosophus de arabieo in latinum. Quartern 
autem transtulit Hcnricus Aristippus de grcco in latinum. Tria ultima 
capitula transtulit Alurcdus Anglicus sarelcnsis de arabieo in lati­
num. »

I t  is thus ciear («) that the last three chapters were an addition 
and (b) that they were translated by a different hand. Moreover, 
Folios (1 2) quotes a note from the Oxford MS Digby 153 (f. 28) which 
throws further light on the problem : —

Ultimum capitulum in antiqua translacionc quod sic incipit ‘ terra 
pura lapis non fd ’ non est capitulum aristotclis sed additum ab alue- 
redo, ut dicit bacun in sua naturali philosophia capitula secundo

1. Mediaeval Versions o f Aristotle's Meteorology. Classical Philology, vol. X, 
July, 1915, pp. 297-314.

2. Ibid.
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secundum albcrlum ii mineralium e. 9, cl contraria per totum librum 
suum palet quod illum capitulum est arieenne.

This very delinite statement that the Mineralia is not the work 
of Aristotle hut of Avicenna was questioned very early, for in his 
Margarita Vreciosa Novella, written in 1330, Ilonus says (‘) Item 
Aristoteles in fine 4. Metaphysicorum (sic), secundum translationem 
veterum, Aleltemiam esse veram, expresse negat, sed eam esse sophisti­
cam et phantasticam affirmat : quamvis quidam dicant, illa verba fuisse 
Avicennae, qui ipsa addidit, quod non credimus. Nearly six centuries 
later, de Mély (1 2) writes : “ Le traducteur a pris soin, malgré lui 
certainement, de lions laisser une trace palpable de l’origine grecque 
du traité. Il est un mot, en elfet, qu’aucun des éditeurs ou traducteurs 
n’a reproduit identiquement, et cela parce qu’ils ne le comprenaient 
pas : Vincent de Beauvais l’écrit optesis, Geber, ephtesis, Manget, 
eptesis. Ce n’est ni un mot latin, ni un mot arabe, mais certainement 
r&Jjyja:; (n), l’action de faire cuire, mot dont Aristote s’est continuel­
lement servi dans les Météores ; mot assez complexe d’ailleurs, puis­
que Voplesis est bien l’action de faire cuire, mais en grillant, taudis 
que lV_p.vc.9is est également la cuisson, mais en bouillant ; donc cuisson 
sèche et cuisson humide correspondant aux exhalaisons sèches et 
exhalaisons vaporeuses. Enfin, pour montrer l’origine aristotélique 
et non avicénienne de ce traité, je  demanderai encore aux Arabes 
un nouvel argument. Le manuscrit arabe supplément 1815, de la 
Bibliothèque nationale : Le présent des frères de la pureté et de la 
sincérité, au milieu de nombreuses citations d’Aristote, contient un 
chapitre des Minéraux et nous y lisons : ‘ Les minéraux sont divisés 
en trois classes en raison de leur phis ou moins de promptitude à se 
reconstituer à l’état parfait ou définitif. Ils sont aussi considérés au 
point de vue de leur consistance et de leur aptitude à la fusion. Ils

1. Manget, Bibliotheca Chem ica Curiosa, 1702, ii, p. 14.
2. Loc. cit.
;t. As a matter of fact, we find ttiat this word does not occur in the original 

(Arabic) text, but must have been used by Alfred the Englishman to translate the 
Arabic which bears approximately the same meaning.
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proviennent de liquides souterrains inégalement soumis à l’action du 
chaud et du froid. Les montagnes soulevées an sein des eaux par des 
vapeurs intestines, se fragmentent et les eaux repoussées se nivellent 
et dessinent les contours des contrées M’est-ce pas, en quelques 
lignes, un résumé du traité de Mineris ... ? n

There, then, we have the two opposing views, one maintaining that 
the Mineralia is, or ra ther contains, a genuine work of Aristotle’s, 
and the other asserting that it is not Aristotelian hut Avicennian in 
origin. Against the second of these two opinions the fact that in the 
Middle Ages many alchemical hooks ascribed to Avicenna were cur­
ren t must have told heavily ; it would have appeared incredible that 
the man who denied the possibility of transmutation in the Mineralia 
should have written other books in which he not merely accepts the 
truth of alchemy hut describes the philosophers’ stone with circum­
stantial detail. On the other hand, we shall find that the very views 
which are expressed in the Mineralia are unanimously attributed to 
Avicenna by Muslim authors, who presumably were in a better position 
to speak with authority on the matter.

Ibn Khaldun, the greatest philosophic historian of Islam, may he 
quoted first. In his Prolegomena (') he says : “ Sachez maintenant 
que la pratique de cet art [alchimie] date des temps les plus reculés, 
et que les anciens en ont traité ainsi que les modernes. Nous allons 
exposer leurs doctrines, et nous donnerons ensuite notre opinion
touchant la réalité du grand œ u v re__  Donc nous dirons que les
doctrines émises par les philosophes à ce sujet dérivent de rune ou 
de l’autre des deux théories qu’ils se sont faites au sujet do la nature 
des sept métaux les plus communs, savoir : l ’or, l ’argent, le plomb, 
l’étain, le cuivre, le fer e t le zinc. Y a-t-il entre ces métaux des 
différences spécifiques, de sorte que chacun d ’eux forme une espèce 
à part? ou bien diffèrent-ils par leurs qualités particulières de manière
à n’ôtre que des variétés d’une même espèce ? __ Selon Ibn Sînâ
(Avicenne) et les philosophes de l’Orient ses disciples, les métaux se l.

l. French translation by de Slane, iii, 254-G.
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distinguent par des différences spécifiques, et chacun d'eux forme 
une espèce séparée et indépendante des autres, espèce qui se laisse 
constater par des caractères réels. Cette espèce, comme toutes les 
autres, a sa différence et son genre particuliers. Abou Nasr cl-Fa- 
rabi (')> ayant admis comme principe que les métaux appartiennent 
tous à une même espèce, inféra de là la possibilité de convertir un 
métal dans nn autre, puisqu'il est possible d’en changer les accidents 
et de le traiter par des opérations (chimiques). A son point de vue, 
l’alchimie serait un art réel et facile à exercer. Ibn Sinâ, ayant 
adopté pour système que les métaux diffèrent en espèce, déclara que 
l’existence de l’alchimie comme un art réel et véritable était impos­
sible. ‘ Car, disait-il, il n’y a pas moyen de soumettre les différences 
spécifiques aux opérations (de la chimie) ; les différences ont été 
créées par Dieu, créateur et ordonnateur de toutes choses ; leur 
véritable nature nous est inconnue et nous ne pouvons pas en former 
même une idée. Comment alors peut-on chercher à changer ces diffé­
rences par des manipulations ? ’ »

If this passage is compared with the following extract from the 
Latin Version of the Mineralia ("’) it will be seen that the correspon­
dence is very close : — Cadcrnm quod differentia specifica tollatur 
ingenio, non credo possibile, cl non est quod complexio una in aliam 
convertatur : quia ista sensibilia non sunt differentia, qua permutatur 
species, sed sunt accidentia, et proprietates. Differentiae autem eorum 
non sunt cognitae, quia et eum differentia sit ignota, quomodo potest 
sciri utrum tollatur necne, vel quomodo tolli possit ?

The evidence does not end here, however. I.Iâjjî Khalifa states Q  
that Ibn Sinâ denied the truth of alchemy in the Prolegomena to his 
Book o f the Itemed g (Kilâb al-ShifiV), while Al-Jildaki ( j  circa 13G0

1. Celebrated Muslim disciple of Aristotle ; died 950 A. D.
2. Cf. page 54.
•'!. Lexicon Bibliographicuin, ed. Fluegel, V, 270. — Homines in ea (alchemy) 

judicanda in duas abeunt partes. Multi eorum statuunt, eam minime ad effectum 
adduci posse. Ita sta tu it Sheikh Heyis Ibn  Siti ci, qui eam vanam et inanem esse 
in prolegomenis libri Shefà  demonstrat.
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A. D.) lias the following passage in his hook entitled The Guarded 
Pearl (Al-Durr al-Maknûn) (') : — “ ‘Ali ihn Sînâ denied the exis­
tence of alchemy in the Shifâ ’, and so did Al-Bîrûnî in his Lapidary 
(Kitnh al-Ahjâr) ; Abu Bakr Muhammad ihn Zakariya al-1'âzî, how­
ever, in his Hook o f the Twelve. (Kitâh al-Athnâ ‘ Ashriyât), and Ihn 
Arfa‘ Ha’s, in his poem entitled The Particles of Gold (Dîwân Shudhûr 
ul-Dhahab), maintained its reality ». Again, in his commentary 
(Nihâyat al-Talab, The End o f the Search) upon the Cultivation of 
Gold(Kiteih al-‘Ilm  al-Muktasab f i  Z ird‘at al-Dhahah) of Ahn’l-Qâsim 
al-‘Irâqî, Al-Jildaki says : “ Avicenna considered that each of the 
six metals was a distinct species of one genus, just as the genus plant 
includes different species, and the genus animal likewise. And in the 
same way that it is impossible to convert a horse into a dog or a 
bird into a horse, or a man into a bird, so it is impossible to convert 
silver into gold or copper into silver or lead into iron .... He believed, 
however, that it was possible to dye copper white, and thus to give 
it the appearance and colour of silver, but it would still he copper, 
only dyed ; and to dye silver red and thus to give it the appearance 
and colour of gold, but it would still he silver, only dyed, and not 
gold. The white dye, he believed, was extracted from arsenic, mer­
cury and silver, and the red from sulphur, gold and sal-ammoniac, 
and also from certain plants and animals. »

Finally, reference may ho made to Ilcrthelot, La Chimie au Moyen 
Aye ( ) ,  where the origin of the Mineralia is correctly surmised : — 
“ On lit dans ces traductions latines, sous le nom d’Avicenne .... un 
opuscule [Aviccnnac de Congelatione et Conglutinatione Lapidum] 
relatif à la formation des pierres et des montagnes, lequel renferme 
des vues remarquables sur la double production de celles-ci par sou­
lèvement et par action de l ’eau, ainsi que sur l’origine des fossiles.

1. The quotations from Al-Jildakî are taken from MSS. in (he possession of 
one of us. These MSS. are modern copies of others preserved in the Royal Library 
at Cairo.

2. Tome iii, p. 225 (Paris, 1893).



Il y est question d’un aérolithe ou pierre tombée du ciel (apud Lur- 
yeam), dont un roi voulut se faire fabriquer des cpées. Or ce récit 
figure également dans un ouvrage arabe qui porte le nom d’Avicenne 
et qui est intitulé : La Guérison. L’auteur y parle d’un aérolitbe 
tombé dans le Djordjan, dont le sultan Mahmoud Gliizni voulut se 
faire fabriquer une épée, lui attribuant sans doute des propriétés 
merveilleuses. C'est l’exemple rare d’un texte arabe actuellement 
existant et qui figure dans les collections alchimiques latines du 
moyen âge. La concordance mérite donc d’être notée. «

This brief review of the problem prepares us for the truth of the 
m atter, winch is that the Mineralia is partly a direct translation and 
[tartly a resume of sections of a genuine work of Avicenna, viz., the 
Kilâb al-Shifâ’, the “ Hook of the Remedy «, which he composed in 
response to his friend Al-Juzjâni’s request that he should write a 
general commentary on Aristotle’s works. He was too busy to write 
a formal commentary, but compromised by writing a plain exposition 
free from any attem pt at refutation of adverse views. He had already 
written the first book of his great Canon of Medicine, and thereafter 
worked at the Shifii’ and Canon simultaneously. At this period he 
was living at Ilamadhân under the protection of the Iluwayhid prince 
Shams al-Daula (died 1021 A. D.), whose vizier he was. After the 
death of Shams al-I)aula, Avicenna secretly left Ilamadhân and was 
honourably received at Ispahan by the Kakwayhid ‘Alâ al-Daula Abu 
J a ‘far Muhammad ilm Dushmanzâr, who annexed Ilamadhân in 1023 
by the deposition of Samâ al-Daula, son of Shams al-Daula. It was 
during the time of his stay with ‘Alâ al-Daula that the Shifâ’ was 
finished, and according to Ibn Abi Usaybi'a the chapters which partic­
ularly interest us, viz. those on Physics, were composed after the 
death of Shams al-Daula (1021) but before Avicenna went to Ispahân 
(probably 1023). We are therefore able to date them very pre­
cisely ('). 1

8  AVICENNAK MINERALIA

1. Cf. Baron Carra île Vaux, Avicenne (Puris, 1900), p. 145 etc.
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The Arabic version.
T

The Latin rendering is divided into three Chapters, vis. dc congc- 
lationc et conglutinatione lapidum (a title by which the whole work 
is often known) ; dc causa montium ; and de quatuor spccicbus coipo­
rum mineralium. The first two of these are translations, full or 
abridged, of Section 1 of Discourse II of Subject (fann) V of the 
Physics of the Shifd ’. The third, de quatuor spccicbus corporum mine­
ralium, is a translation of Section 1 of the same Discourse. Fann V 
as a whole consists of two Discourses (maqâla) upon meteorological 
phenomena understood in the Aristotelian sense of the term , Sections 
1 and 1 dealing with topics which Aristotle would no doubt have 
treated in the Fourth Book of his Mclcorologica if lie had ever com­
pleted it.

The Latin Translation.

We have seen that it is possible to date the Shifd' very accurately, 
and fortunately we are in a position to date the translation almost as 
closely. From the explicit of the Nuremberg MS. to which reference 
has already been made ('), we know that the first three books of the 
Mclcorologica were translated by Gerard of Cremona from the Arabic ; 
the fourth book, from the Greek, was translated by Ilenricus Aris­
tippus. To the fourth book were added the three chapters which form 
the subject of the present discussion, and we are definitely told (1 2 3) 
that these were translated from the Arabic by Alfred the Englishman 
or Alfred of Sareshel ( j .  Now Alfred translated also the pseudo- 
Aristoteliau treatise Dc vegetabilibus, and dedicated his translation

1. Page 3.
2. hoc. cit.
3. For Alfred the Englishman, cf. D. N. B., vol. I, p. 285 ; H askins, Studies in 

Mediaeval Science, pp. 128 ff., etc.
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to Roger ofllereford (')• Acconlin*» to Lynn Thorndike (”). the definite 
dates in Roger of Hereford’s life seem to fall in the decade 1170-1 ISO, 
though his association with Alfred may well have been later. ?

In the commentary to the Be vegetabilibus, Alfred cites a Liber de 
congelatis which he had translated from the Arabic as an appendix 
of three “ chapters « to the Meteorologica. There can he no hesitation 
in identifying the I)c congelatis with the Mineralia Avicennac, and 
we may therefore conclude that the translation of this work was made 
toward the end of the twelfth century, and prior to that of the Be 
vegetabilibus. In a subsequent work, entitled Be motu cordis, Alfred 
shows a much wider acquaintance with Aristotle than in the Be vege­
tabilibus, so that the latter is presumably the earlier of the two 
works. The Be motu cordis was dedicated to Alexander Neckham, 
who died in 1217, so assuming that the Be vegetabilibus was earlier 
than the Be motu cordis, we have a terminus ad tjuem for the date ot 
the Liber dc congelatis. In round numbers, 1200 A. D. may he taken 
as the most probable time, with the proviso that it may have been 
two or three decades earlier or, less probably, a few years later (').

It is  su rp r is in g  h ow  q u ic k ly  th e  o r ig in  o f  th e  Mineralia w a s for­

g o t te n . T h u s, w h ile  A lh e r tu s  M agn u s k n ew  th a t th e  tr a n s la t io n  w a s  

m a d e  from  A v ic e n n a , R o g e r  B a co n  se e m s  to  h a v e  b e e n  v e r y  h a zy  on  

th e  p o in t ; in  h is  Breve Breviarunt h e  q u o te s  th e  p a ssa g e  Terra pura 
etc. a s  A r is t o te le s ’, in  th e  Tractatus Trium Verborum h e  a sc r ib e s  it  

to ( le r a r d  o f  C rem o n a , an d  o n ly  in  1 2 0 0  or th e r e a b o u ts  d o e s  h e  find  

th a t  it  w a s an  a d d it io n  o f  A lfr e d ’s , s t i l l  a p p a r e n tly  in  ig n o r a n c e  o f  it s  

A v ic e u u ia n  o r ig in  —  {Communia Naturalium, l ib . 1) : « E t  ta c e a n t  

s tu lt i  qu i a b u tu n tu r  a u to r ita te  i l la  in  fin e p r im e  tr a n s la t io n is  M e th e o -  

ro ru m , q u am  c o n tr a  v e r ita te m  a lle g a n t ,  d ic e n te s  scr ip tu m  e s s e  sciant 1 2 3

1. According to Haskins, op. c il, p. 128, footnote 47, a copy in the library of 
the University of Barcelona reads ; — Incipit liber de plantis quem Alveredus de 
arabico transtulit in latinum mittens ipsum magistro Rogero de Herfodia.

2. H istory of Magic, 1923, ii, p. 182.
3. The information in this paragraph has been taken from Haskins, op. c il, 

pp. 128, 129. De vegetabilibus was probably written by Nicholas of Damascus,
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artifices e tc .  a c  s i u se t  v erb u m  A r is t o te l is ,  cu m  n ic l i i l  e ju s s i t  a  p r in ­

c ip io  i l l iu s  c a p itu li  Terra pura lapis non f t  e t c .  s e t  a d d itu m  ab  

A lv e r e d o . » (')

Nature of the Book.

F rom  a  sc ie n t if ic  p o in t o f  v ie w , Ibu  S în â ’s o p in io n s  upon  tb e  fo rm ­

a tio n  o f  s to n e , ro c k s  an d  m o u n ta in s  a re  r e m a r k a b ly  in t e r e s t in g , in  

th a t  th e y  sh ow  an  a s to n is h in g ly  a c c u r a te  in s ig h t  in to  g e o lo g ic a l p h e ­

n o m e n a . T h e y  a r e  so  d e a r ly  an d  c o n c is e ly  e x p r e s s e d  th a t  w e  h a v e  

fe l t  i t  u n n e c e s s a r y  to g iv e  a  sy n o p s is , p r e fe r r in g  th a t  Ib n  S în â  sh o u ld  

b e  a llo w e d  to s p e a k  for h im s e lf .  S im ila r  r e m a r k s  a p p ly  to  h is  th e o r ie s  

upon  th e  n a tu r e  o f  m in e r a ls , and  p a r t ic u la r ly  to  b is  r u th le s s  c r it ic ism  

o f  th e  a lc h e m is t s  a n d  th e ir  a t t e m p ts  to  tr a n s m u te  tb e  b a se  m e ta ls  

in to  g o ld . O n th e  la t t e r  su b je c t h e  w a s ta k e n  to  ta sk  b y  th e  c e le b r a te d  

v iz ie r  A l-T u g h r â ’î ,  w h o  w ro te  h is  IIaqA'iqal- 1stishhad w ith  th e  d e fin ite  

a im  o f  r e fu t in g  th e  h e r e t ic a l  o p in io n s  o f  tb e  Shifâ '. T b e  a r g u m e n ts  o f  

th e  IJaqâ'iq al-lstisli_hâd a r e  o f  th e  u su a l t y p e , so  th a t  no g ood  s e r v ic e  

w o u ld  b e  p e r fo r m e d  in  r e p r o d u c in g  th e m  h e r e . Ib u  S în â  a p p e a r s  to  

h a v e  m a d e  u p  b is  m in d  o n ly  la t e  in  l i f e  ; i t  is  p o s s ib le  th a t  a t  an  

e a r lie r  p er io d  b e  a c tu a l ly  w r o te  b o o k s in  fa v o u r  o f  a lc h e m y . H o w e v e r  

th is  m a y  lie , h e  h a d , in  th e  Shifâ ’, g iv e n  th e  a lc h e m is t s  a  b lo w  th e  

r e p e r c u ss io n s  o f  w h ic h  w e r e  fe l t  th ro u g h o u t m a n y  su c c e e d in g  c e n ­

tu r ie s  —  t h e  p a ssa g e  b e g in n in g  Sciant artifices alchimiae is  q u o ted  

in n u m e r a b le  t im e s  in  m e d ia e v a l a lc h e m ic a l  l i t e r a tu r e .

Ibn Sinâ’s “ Book of Definitions ».

In  th e  s e c t io n  o f  th e  Shifâ ’ w ith  w h ic h  w e  a r e  c o n c e r n e d  in  th e  

p r e s e n t  b o o k , Ib n  S în â  u se s  m a n y  p h ilo s o p h ic a l-s c ie n t if ic  te r m s , su ch  

a s  y6}»- and  w h ic h  a r e  v e r y  fr e q u e n t ly  e m p lo y e d  in  a lc h e m y .  

F o r th is  r e a so n , c o u p le d  w ith  th e  fa c t  th a t  th e  e x a c t  m e a n in g s  o f  th e

1. For these references to Bacon’s works, we are indebted to Mr. Robert Steele.
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terms are not always readily available, we would draw attention to 
Ibn Sîiiâ’s Kih'd) ni-II ml Ail, or Book of Definitions, in which the 
need is admirably met. This work exists in Arabic in the India Oflice 
Library, MS. Loth 771, and the greater portion of it was translated 
into Latin by Andreas Alpagus, who died about 1520. The translation 
was first published in 1510, at Venice, in a volume which contains 
other works of Avicenna rendered into Latin by the same hand.

SOURCES.

A. Arabic Text.

A list of the chief MSS. of the ShifA’ is given by Brockelmann in 
his Geschichtc dcr arabischcn Litlcmlur, I, 454. The complete work 
has never been printed in a European edition, though selections from 
Fann 9 of the first Jumla are given by' Margoliouth in his Analecta 
Orientalia ad Poeticam Aristoteleam, published in London in 1S87. 
The second and fourth books of the ShifA', treating of physics and 
metaphysics respectively, were published in a lithographed edition 
at Teheran in 1885, with marginal notes to the first part of the second 
book by Aqa Jamal al-Diu Khwânsârî, and to the whole of the fourth 
by Mulhi Sadrii and others. Latin versions of various sections of the 
work were comparatively frequently printed in the sixteenth century ; 
thus in the Venice edition of 1508 are included Fann 1, MaqAlas 1 
and 2, and Fasls 1 and 2 of MaqAla 3 of Book 2 of the Physica, 
translated by Dominicus Gundisalvus.

T h e  M SS. w e h a v e  u sed  in  th e  p r ep a ra tio n  o f  th e  p r e s e n t  t e x t  a re  

th r e e  : — A . India Office, il IS. 17i)6 (Loth 47G). T h is  is  an  e x c e l le n t  

M S. in  a  good  s ta te  o f  p r e se r v a t io n . I t  form s th e  se c o n d  v o lu m e  o f  a  

co p y  o f  th e  ShifA’ in  th r e e  v o lu m e s , m a d e  by M u h a m m a d  S â d iq  ibn  

l.lûjjî ‘A bd  al-I.I a k im  by o rd er  o f  S a y  y id  M u h am m ad  l.lu sa in i in  th e  

y e a r s  1148-1154 A . II . T h is  seco n d  v o lu m e  is  w r it t e n  on  313 le a v e s ,  

s iz e  11 j in . by 0 j ,  th ir ty  l in e s  to  a  p a g e  ; i t  is  d a te d  K a s h m ir , S h a 'b â n  

1150, an d  se e m s  to  h a v e  b e e n  tr a n sc r ib e d  from  th e  sa m e  M S. —  o f
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the year 808 A. II. — as the preceding volume, Loth 175. The tex t 
is good and has lieeu made the basis of our own.

15. llrilish Museum Or. 2873. This is described as follows at 
pp. 184, 485 of Rieu’s Supplement to the Catalogue of Arabic MSS., 
1894 — “ Foil. 248 ; 12 j in. by 7 \ ; 25 lines, 4 in. long ; written in 
small and close Nestalik ; dated Shahjahân-âbâd (Delhi), Dul-ka‘dah,
A. II. 1072 (A. D. 1002)...... Faim V. iijDJI jiilM in two Makalahs,
beginning at foil. 115a and 120a ........ The copyist, ‘Abdallah, says
in the colophon that ho was not very proficient in Arabic, and he 
begs to he excused for errors of transcription. In the margins of foil. 
18a, 40a, 58fr, etc., there are colophons, apparently transcribed from 
the original MS., which was dated Samarkand, A. II. 802. »

This MS. was somewhat difficult to read — at least in rotograph — 
and was inconclusive in many places owing to absence of diacritical 
points. The text itself is good.

C. Bodleian Library, Oxford. Poc. 116. Fol. 81a-fol. 11 Oh. This 
is very clearly written, and in great part vocalized. The text, however, 
is very corrupt in many places, hut proved useful in elucidating 
certain difficulties in the other MSS.

In the footnotes to the Arabic text, wo have used “ A « for the 
India Office, “ B » for the British Museum, and “ On for the Bodleian 
manuscripts respectively. The figures in square brackets in the text, 
thus [Page 145«], refer to pages in the India Office MS.

B. Latin Text.

We have made no attem pt to establish a Latin text of the Miner­
alia, since it became perfectly clear in the course of our investigation 
that Alfred the Englishman had not seldom misunderstood the original 
version, or that he worked from a defective text — perhaps both. 
In these circumstances it is obviously impossible to come to any final 
conclusions upon details, and with the Arabic text now available 
there seemed to be no reason to spend time and labour upon a neces­
sarily unproductive task. We have, however, given the Latin text as
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it appears in a XVth. Cent. MS. in the library of Trinity College, 
Cambridge (MS. 1400 or 0 . 8-25, ff. 8 verso- 11 verso), and have 
collated it with (a) the text of another XVth. Cent. MS. in the same 
library (MS. 1122 or 0 . 2-18, ff. 192 vcrso-194 verso) and (b) a copy 
of the text printed in the Bologna edition ('), 1501, compared with 
that of the Lyons edition (1 2 3) of 1528, kindly lent us by Professor 
II. E. Stapleton.

It will be seen that the MSS. agree closely, for the most part, with 
the printed text, but differ widely in detail from the version printed 
in Artis auriferae (') and in Manget (4). The latter version, indeed, 
appears to derive from a different family of MSS., though when the 
divergence occurred wo arc unable to say. The text of our MSS. and 
of the Bologna and Lyons editions is much truer to the Arabic than 
that of Artis auriferae and Manget.

In the footnotes to the Latin text we have referred to the M SS. 

and Bologna and Lyons editions as follows : —
(1) . TA.-MS. Trin. Coll. 1400 or O. 8-25.
(2) . TB.-MS. Trin. Coll. 1122 or 0 . 2-18.
(3) . B.-Bologna Edition.
(4) . L.-Lyons Edition.

1. Aristotelis, philosophorum maximi, secretum secretorum ad Alexandrum ; de 
Itegum regimine ; de Sanitatis conservatione ; de Physionomia. Ejusdem de Mine­
ralibus. Alexandri Apbrodisei, clarissimi peripatetici, de Intellectu. Averrois magni 
commentatoris, de Anime henlitudine. Alexandri Achillini Bononiensis, de Uni­
versalibus, Alexandri Macedonis, in septentrione monarche, de Mirabilibus Indiae, 
ad Aristotelem. (At end :) Et impressus Bononiae, impensis Benedicti Hectoris, 
anno Domini 1501 . . .  20 octobris, illustrissimo Joanne secundo Bentivolo rei 
publicae Bononiensis lmbenas foeliciter moderante [Bologna, 1501, folio, 30 ff.].

2. Secreta secretorum Aristotelis . . .  Maximi philosophi Aristotelis de signis 
aquarum, ventorum et tempestatum. Maximi philosophi Aristotelis de Mineralibus. 
Alexandri Apbrodisei de Intellectu. Averrois de Bentitudine anime. Alexandri 
Macedonis ad Aristotelem de Mirabilibus Indie. [Lugduni, in aedibus A. Blanchard, 
1528. lGmo., black letter, 83 ff.J

3. A rtis auriferae quam Chemiam vocant antiquissim i auctores, Basle, 
MDCX, vol. i, p. 240.

4. Bibliotheca Chemica Curiosa, Cologne, 1702, vol. i, p. 630.
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THE BOOK OF THE REMEDY()).

Ill tJio name of Go،l, tlie Merciful, tlio Compassionate i 

The Fifth  Subject o f the Physics, consisting of t ١\٠o discourses npon 
meteorological phenomena (٥). Tills subject comprises tlie secondary

ء .1 عأ د  remedy, tlie becoming free from disease, or tlie giving of liealtli. 1.1 medi• 

aeval Latin tlie ivord ١١٠as ivrongly translated Sufficientia. Tlie vocalization lias 
apparently given trouble to lexicographers, tlie Calcutta edn. ol' tlie ٧ r،mls reading 
ء ا ف ق  (Lane, s. لا.). Steinsclnieider (Europ. Ucbcrs., 1. 12؛) accejils tlii.s reailing 
(Scliafn). Carra de Vans, Avicenne, 1'،,آ  footnote, says : « Le mol en Ijneslioii 
dans le sens lie remi'de, guérison, est vocalise cliafâ  dans le grand diclionnaii-e 
aralie-latin de Freylag, et ء،,ء'تم(إ  dans les dictionnaires de l'université de lleyrontli, 
e.lition française lie 1893 et éilition anglaise lie 1890. Les éilitenrs romains lin 
Nadjilt, lie 1.193, ont donné lice livre 1111 fort beau titre vocalisé dans leijtiel entre 
le mot Ijni lions occnjie et oil ils ont précisément omis celte voyelle scalirense » .

اس)ية )الاى .2 . Tlie MafAtili al-'Ulïim, erf. van Vloteii, 1891, p. 133, say s : — 
ت٠الظ العام واها ع ه ب٠و ي م ا ق ; م٤ء ا س ر وعام ا ذل وارعود وارياح الاهظاو اعنى اس,قة ا  

ك ز٠الق نل  :■ vJ ا شء شء وطبيعة ف١والءئو والئبات دف١ع٠ال وعلم ءوها١وذ والبروق م

ل الكيمياء وضاعة خ د ه ئءت ت ا و ئ ص باحئة لاتخا ٤ا تتذل ت١اا  *
9'lie scope of Pliysics is ilescrilieil lty Jim Klialditn ( لالإ0هءء0اا،اء«؛ا  Ile Slane's 

translation. III, 101) : « La Fliysiqne est line science tpii a Jionr olijet le corps ell 
tan t (jn'il éprouve lin mouvement et illi rejios. Kile examine les corjis célestes, les 
corps élémentaires et leurs Jiroiliiits, tels Ijne l'iionime, l'anim al (irraliouel) le 
végéta), le minéral, ce (jni se Jiroilnit tlaiis le sOl en fait lie sources et lie Ircnilde. 
menls lie terre, ce (jni a lien ilans le ciel en fait de nuages, lie vajienrs, lie tonnerre, 
d'éclairs et il'onragans, etc. Elle s'enijiloie aussi JIOIII- faire reconnaître l’agent 1)11؛ 

lionne le mouvement aux corps, agent identique avec l'inné ilans ses diverses 
espèces, savoir: l'؛'،me litimaine, l'ftme animale et l’éine végétale.

« Les livres composés sur cette m atière par Aristote se trouvent entre les mains 
lin jmlilic, ayant été trailuits (en aralie) sous le règne il’El.Mamonn et ؛'، la mi.iiie 
époijtie que les autres traités sui- les sciences pliilosopiliques (lies Grecs). (Les 
musulmans) eomjiosèrent ensuite lies livres sur le inCnie filan, à  l'aille (l’éclaircis- 
sements et d'explications (qu'ils avaient recueillis), et celui (l'entre eux (jni traita
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causes (را of tlie Inanimate creation such as minerals, meteorological 
phenomena anil the like.

'The First Discourse, upon tliose tilings which occur upon tlie earth.
k i n  \. Upon ]Mountains.

١Ve sliall liegin liy establishing tlie condition of tlie formation of 
mountains and tlie opinions tliat must lie known ujion tliis snliject. '!'lie 
first [tojiic] is tlie condition of tlie formation of stone (2), tlie second 
is tlie condition of tlie formation of stones great in hulk 01' in number, 
and tlie tliii'd is tlie condition of tlie foi'mation of cliffs and lieiglits.

We say tliat, foi' tlie most Jiai't (ا)ل Jill re eai’tli does not petrify, 
because tlie Jiretlominance of dryness over [؛. e. in] tlie eai'tli endows 
it not with coliei'ence but rather with ci'innhliness. In general, stone 
is formed in two ways only («) through tlie liai'dening (؛) of clay, and 
(it) liy tlie congelation [of watei's] C). Many stones in fact, are foi'tned 

re snjel lie 1,1 manière la pills complete flit Hill Stna (Avicenne). Nous avons ،lit 
Ijil'il avilit réuni, ،Ians son ار،'ء،ه رء-ةء،/ءتمء ،, les sejit sciences philosophiques. ء

Ihn Sîni'i's تة١ط ىل٢ correspond to « ce ،؛ni a lien dans le ciel en fait de nuages, 
،le vapeurs, ،le tonnerre, d'،'.clairs et d'onragans, etc. »

أ Jilnral of تل .1 ت  signifies secondary ««lises as opposed to ب سا  primary ا
causes. Cf. Hill k n ld f tn , ed. 11, .28؛ : « lo u r  faire (Jii'inie cliose alt lien, il fallt 
، 'I l  ،'Oiinaitre les causes p cm ltre s  et secondaires, ainsi ،؛lie les conditions néces. 
sail'es ،'، sa production : en lin mot, il faut connaitre les principes d’oi'1 elle dérive ; 
car les .clioses se présentent toujours ،lans lin ordre et une liaison réguliers ».

د تص،د فاذا جا ي ه اكغهذئ مئ بت لا انصوادث بيئ ٠التمتيم نعذجل الاثياء مئ ثىء٠ ا ب ب او ب  

لأ1 على ى۵و غرتك او عإتء ج ذ مبادتء ل د لا ا د و م ايفاع كئ٠ي ولا عفها ثانيا الأ ي قن مت ال

ما المتاثر ولا 1,1هى قن مت  *
ا«ء .2 حجاوة ز،اآ'آ , collective Jlinral. It seems ns tliongli tlie next حجاوة  onglit to 

Jie احجاو alijtlr, tlie orilinary Jilural, hut all tliree MSS. vve liave used read حجاوة .
Slajilelon, liowever, working from tlie Telieran edition and a MS. of tlie Asiatic 

Society of Ilengal, gives tlie suggested reading.
Tlie Latin version liegins liere.
ض ؛ )تف .  Tliis word, rendered in tlie Latin version liy coi!٥Iit،i'!ia،،'o, is unknown 

to tlie dictionaries. It ajijiears to mean tlie conversion of clay into tlie liai'،! form 
which it assumes vvlien haked.

5. Latin congelatio. Tlie reference is to tlie deposition of solids from water, 
interpreted hy Hill S11 ؛٥  (and otliers) as a solidification of tlie w ater itself.
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fiom .٦ .substnnco (') ill ١١'li؛cli earthiness picdoniiiiates, and many of 
tlicm ai'e derived from a substance in which aqnosity Jircdominates. 
Often a clay dries and is changed at first into sometliing interm ediate 
between stone and clay, viz. a soft stone, and afterwards is clianged 
into stone [pvopcr]. 'filio clay ١١'liicli most readily lends itself to tliis 
is tliat which is agglutinative, foi' if it is not agglutinative it usually 
crumbles before it petrifies. In my cliildliood I saw, on tlie bank of 
tlie Oxus (؛), dejiosits of tlie clay which jieojile use foi' washing their 
heads(’) ; subsequently I-observed tliat it liad become converted int,0 
a soft stone, and tliat was in tlie space of approximately 23 y ea rs (‘).

Stone lias also been foi-ined from ،lowing water ill two ways ( a )  by 
tlie congelation of tlie water as it fillls drop by <1 'ا0ا١  or as a whole 
during its fiow ("), 1)111؛ ( b )  by tlie deposition fi'om it, in its COIII'SC,

ج،ه. .1  J'niiknr, essence, essential substance, substance as opposed to accilbent.
ر،؛'،،،آ،ا .2 ». Yaqnt (Baitliei" de Meynard. 6 ٠ء'ا،ل'0اأا،(ا'س  géographique, ,11's to r؛. 

que et littéraire de ta Perse et des contrées adjacentes, extrait d u ^ ١o' ؛١١ vu١ et- 
Bonbdan rte Yuqout, Paris, 1 8 0 , J٠J١. 183^.) gires a  long descrijilion of tbie Oxus. 
— « Ce nom (Jail.ifni) est etranger, et c'est sans raison (jne (jnelijnes ailleurs le 
font deriver ا١اا  mol \اج qui signifie rtt؛r«c،')،cr, arracher, Jiarce que ce fleuve 
dévore ses deux rives. Cette opinion ne mérite Jias d'étre discutée. Selon llamzali, 
le nom primitif de Ujellionn est lleronn  ( هر,ف)ا  vallée du Kliora؟ iln, n tl milieu 
lie laijnelle est la ville de Uje'،li٥n ( ص١جبء ), .lont les Persans, ilan.s leur pronon- 
ciation emjilialiijiie, ont fait ٥y'ei',،OMJ،. -  D 'après Uni el-puqili, il sort ٠l'iin en. 
droit nommé ItimsarAn  ( ياص1لب)ا  montagne ،)ni tonclie aux |)ays du Sind, de 
l'inile et lie Kalioul ; cette mont'agne lionne naissance it une source prés d'un lieu 
nommé ‘Indemis ( ى٠ئدم ). —  Le Djellioun, ilit el-lstlinkhri, est il'alioril une 

rivière nommée رلا0ا،ء-ء(ل6 (باب,ج)ا'  (Jiii SOI-، ilu Jtays lie WekJchdb (ثاب, )  sur les 
frontières du liedaklischdn. 11 se jo in t ؛، il'autres rivières dans le pays lie Khollel 
 et lie la réunion lie tons ces affluents provient le ,(ونش) et lie Waklish (خش)
granil fleuve Djellioun », etc.

3. (Stapleton.) « Tliis clay, wilicli is known in llagliilail as Tin KhAivah, Jtre. 
stimalily contains soiliuni carlionate, lm t we liave fieen unahle to olitain a  sample 
in Calcutta. In Inilia tlie naturally occurl'ing S a jji  .V„»،' (criiile soiliuni carlionate) 
is useil for tlie same jturjnose ». It is green in colour anil of a creamy consistency.

4. Tlie Latin version says 33 years, full tliis is clearly an error.
s. بزتتة lit. witli its rojne, i. e. altogetlier, as a rvliole (Lane, s. 'rile Latin

franslator omitted tlie latter part of tliis sentence, prolialily liecause lie did not
.11..1.,..1.1.1.1 it
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of .something which adheres to tlie surface of its ho t 1)111؛ [then] 
petrifies. Itunning '١١؛itei'S 0' أ؛ال١  Iieoii observed, part of which, dripping 

)]اا0اا ٠٦  certain spot, solidiiies into stono or pehhles of various coloni's, 
and dripping water lias lieen seen which, though not congealing 1101'- 
H illy , yet immediately petrifies when it falls njion stony gi’onnd near 
its cliannel. We know, therefore tliat in tliat ground there must lie a 
congealing petrifying virtue which converts tlie liquid to tlie solid. 
Thus tlie liases of tlie foi'ination of stone are feitlier) a soft clayey 
snlistance 01-a siilistancc in wliicli aqnnosity predominates. Congelation 
of tlie lattei- variety must lie caused liy a mineralizing, solidifying 
virtue, 01- eartliiness nntst have liecoine .Ii-edoiniiiaiit in it in tlie same 
way in which salt is coagulated, c. eai-tliiness lieconies predominant 
in it liy l-eason of its [peculiar] virtne and not of its amount. If indeed 
til(.؛ earthy quality is not like tliat in salt., lint is of a different kind, 
nevertheless tlie two must lie similai- in that they are transformed liy 
lieat, and in tliat tlie advent of lieat coagulates tlieni. Or it may lie 
tliat tlie virtne is yet anotliei-, unknown to ns. Alternatively, tlie 
converse may lie ti-110 -  tliat its eai-tliiness lias prevailed merely 
liy’a cold dry virtne.

In slioi't, it is in tlie Iiatni-e of water, as J'011 know ('), to lieconie 
transfoi-med into eai'tli tln-ongli a Jii-edoniiiiatiiig earthy virtne ; yon 
know, too, tliat it is in tlie nature of earth to hccome transformed 
into water through 1؛ predominating aqueous virtue. In tliis connection, 
tliei-e is a snlistaiK-e used liy tlios(؛ folk wlio have lost tlieir way amid 
their al'tfiil contrivances ( ٥)  which, when tliej' are so minded, tliej’

1. Or, as I  ,،« re  shown, which is perhaps more probable, tliongli MS. c  ilefi- 
uitely vocalises in ،lie second Jierson masculine singular.

2. A thrust a t ،lie alcliemists. Slajilelon say s : — «T lie full rendering of the 
Arallic of tliese last 1'VO sentences is as follows : ‘ There is a tiling tliat certain 
jieojite, who liave gone astray, jirejiare in tlieir experiments, called T١'r٥،'i،’s Milk, 
which is comjiosed of two waters. Tliis coagulates into a dry snlislaiice, «-liicli 
clearly proves tlie ti-nlli of wliat we have stated aliove (i. e. tliat water can lie 
turned into stone). They liave likewise many otlier tilings tliat tliey prepare 
during tlie Jirocesses ofliijnefaction and ،-oagiilation tliat also prove these laws 
The version ofllie  Latin ti-anslatoi- lielrays tlie fact tliat lie liim selfis numbered
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ill Virgin’s M؛-، ill;ا') ; it is ،.oiiipoiiiiilod of t١١'0 ١١-;itci's ،liiicli co.Tgti- 
liito into JI liiiiil solid, 'Illis is 1؛ indiciitioii of til(: tiTitli of t١١-li؛it I liilvc 

iiinoiigst IJiose ١١-lio ‘ li ،؛١ -e gone Iislriiy Hill Siliil ill using llie word شنوا evidently 
i-ef٠‘i-s lo ،lie ‘ t(i<>-iiig(‘ii؛oiis ' exjieiiiiiiiilei-».

1 . Lac  y،')-٥ ،'»،'s is 11 inline iijijilieil 111 Iiniiiy sulistaiiees ill alchemical lileriiliire. 
Tile following passage ocetiis ill II liook enlleil Diodori Euchyontis (le l ’olychy- 
؛111 ،، tilii'i (piiitiior ؛.\V، vs\c, ٦ ١ ٠, ١١. ؛١ ١؟١؟٦  — Arp، ، ،  tttc أ١ا١اأ ا ذ١؛'ا ١؛  ، tictu. Wet. 
Lilliargyri Iiigenli ill 11101-lnrio snlilililei- pulveriznti, Ijiiiiiiliiin volueris, maceretur 
per liiiltitiin vel ،iiiliiiiin, ill Iieelo foilissiliio villi Iillii, 111 Ijiiiilnoi- iligilis suprii 
pulverem eiiiiiienl, el singulis iliclitis Ijtiiiler ngileftii. 'fertio ileinile vel (Jinirlo llie 
ell'niiiliitiir Jiniiliiliiii iieeltiin, lie ngileltii util coiifiiiiiliiliir emu aeelo ptilvis ill 
finiilo resiliens, ill vasculum, Ijnoil seorsiin ojiliine oliliiriiliini, ill loeo fiigiilo eon. 
servetur. llitee IIIJIIII stiliilo spleiiiloiein el liilorein 1-el.tis iniliieil. Iteinile paretur 
lixivium Here, ex ،-iiierilins ojiliinis Illitis, nee limn exiilielis, lie ligno seti eailioiii- 
Inis Ijtiernis. Potest xero etiin IIIJIIII pltivia sen llnvialili vel ileeoelione ail lerliae 
partis eoiisinnjitioneni lixii'itini fiei-i, vel ileslillalione Jicr ،illrniii. Qiiilnis sic Jiaralis 
si ail 11S11111 revocare lilieal, effnnilaliir ill '-olaiii Iiiaiins iiijnae praescriptae ex 
lilliargyro liiiiiirani itestiltalae, giilltila 111111, cni aliijniil lixivii primi aitniiseealiir, 
et lie oleo crepino Jiars 111111, sic ill lac stiliilo, panlo vero Jiost ill easeiini eonver- 
tiiiilni-. Ul Jirininin aiitein aeeliini a  litliargyri pulvere. 111 snjira ilietinii esl, fnei-it 
sejiaratnni, aijtia frigiila perfundatur, et liaeetilo sal Ijtii finiilo ailliaeret agitetnr, 
sieijne Jioslea exieeetnr et servetur. Est enim lilt altiinii tioiiae ojierationis. Calais 
ipioipie lniins nstis Ijnaniloi.tie est, lilii testae 01-oriiin ail inaniis non sunt, liecijne 
eiiiin ealx senijier inveniri potest, nisi lie liova tiat. Siniilitei- pro litliai-gyro sinni 
Jiolest, alniiieii iaineiitiiii et l-oeliae, sal geniniens, vel sal allialij etc. Ilaee eniin 
omnia contrita et piilverizala, ill ai|iia clai-11, ijnae trilin.s ant ijiiatnni- iligilis 
emineat, ail tei'tiae partis coiisniiiptioiiein ileeoijniiiitiii-. Ilnic ilecoctae aipiae, si 
Jirioi- lie litliargyro, eoniiniseealiir, snliito lit conversio ill lac, el Jianlo Jiost in 
casetini coagulatio, alijtie lioc ijiso Ijiioijne ، 111 ilecorcin el veuiislalein liintieres 
Iitniitiir.

According to William Joliiison, Lexicon ه،/از'،«ء«ءاا  , Jirinteil ill M angel’s liibl. 
Cltein. c „ r، '٥s،i, vol. 1, Jiage 2.17, Lac virginis  est aijna Mercurialis, !-:liain Lac 
virginis, est Mercurius IJiilosopliornin, siiccns Solai-iae ct Liniuriae.

llci-tlielot ( l fo ^ .1، Age, ii, page 2لا) says : Le la it virg ina l est line ”  
synilioliijiie, souvent usitée cliez les alcliiniistes. Ce serait en Jiarticiilier le Illini 
Ijne les cliiniistes iloniienl all inerctn-e, suivant le lexii.ue lie Bar Ballioni. On iloit 
il'aillenrs enteiiili-e Jiar là nil clilorure lie mercure, Jilntot (Jiie le mercure imitai- 
liijne.

It seems deal- tim t Ilin Sînà’s reference is Iiiei-ely to tivo liijniils ivliicli ivlien 
mixed give a ivliite preeijiitate, sncli as tile solutions 0، lead acetate and potassium 
carlionate mentioned ill tile extract from tlie Folychyniia  aliove, Tliat a  vvliite
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said alnove) ('). '1'liey have iilso many tilings which they lise ill lique- 
factifiii anil coagulation wliicli heal' witness to tlio soundness of tliese 
jndgnients.

Stones ace foi'ine.1, then, either hy the hardening of agghitinative 
clay in tlie soil, 01' liy tlie coagulation of aqnnosity hy a desiccative 
earthy finality, 01' liy I'easou of a tlesiccation tlii'ongli lieat. If ١١'liat is 
saifl Cfiucei'iiing tlie Jietl'ifaction 0  animals and !)lants is tl'ne, tlie '؛
cause of tlnis (phenomenon) is a jnowei'fnl mineralizing aiifl petrifying 
virtue ١١'liicli ai'ises in cei'tain stonj’ sjnots, 01' emanates suddenly 
fi'oni tlie cai'tli flni'ing earthquakes aiifl snlnsiflences (ا)إ anal Jieti'ifies 
whatever comes into contact with it. As a mattei' of fact, tlie jneti'i- 
factifiu of tlie liodies of animals aiifl !)lauts is not 11101'e extraordinary 
tlnani tinc transformation of waters.

I t is not impossible foi' comjnonnifls to lie converted into a single 
clement if tine virtue of tlie lattei' gets tlie mastery over tlnem, for 
eacli of tlie elements tliey contain may lie converted into tliat element. 
l'١or tliis reason aiij'tliing ١١'liicli falls into salt-jnans is converted intfi 
salt, while olnjects ١١'liicli fall into tlie fire ai'e converted into fil'c. As 
fill' tine swiftness 01' slowness of tlie conversion, tln a tisan ia tte r which 
necessarily varies accoi'fling to tlie variation in tine st.i'engtli of tine 
١'ii'tnes ; if they ai'0 very violent tliej' ]ici'form tlie conversion ill a 
slifii't time. In Arallia tliei'C is a ti'act of ١'olcan؛c eartli 0  ١١'liicli tni'ins

ns known to Jfllnir ilnni.١١ solid is thrown down filiiii a mixture of tliese solutions 
r  (Ilritisli،،&؛lio nneiitions tine fact in Inis KilAb a 1-Khawâss rt،-A'١١ ,llayynlni

Rlnnseniiin ،IS.).
1. L it. of tlnis.

ذ J .2 ء،,ء earth. Cf. Qm-'n'in, xxviii, 82, بتا ش u i -  means ،'، sank  (,onni، into
= ء'اا ،(،،،, &eei، «،،لااه0ءلااnnp 1 لاة ،,،ءء(اء.،,،

Lane describes a (i،،rr„  as a  stony tract, of which tlie stones are lnlack حآة . .a 
ami worn anil crumbling, as tliongli burned witli fire. Stapleton lias tine following 
note : « H urrah  is an outci'ojn of volcanic 1'ock olden foninil in Arabia. Gnu-toil 

0 Al-M adinah  «»،،? Meccah, Memorial Ell. Vol. I, p. 421) says :؛ (Pilgrimage 
‘ î a i '1'ali, fi'om IIai'1' (lieat) is tlie genel'ic name of lava, porous lnasalt, scoi'iae, 

greenstone, scliiste, anil otlier fstones) supposed to lie of igneous origin. It is also
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111(1 eveiy oliject which؛ I1 colour everyone who lives tlieie ' to its 0١١ 
 fillls IIJIOII it. I myself liilve seen il loilf of bread ill tlic sliiijie of' ؛1

111(1 showing tlic marks of؛ ,baked, t.liiu ill tlie middle) ' (  ا0.ص،ء'تم-
,’a liite — wfiicli liiid petrified lint st.ill rotfiiued its 01'igiual coloui 

111(1 oil one of its sides was tlic impression of tlie lilies ill tlie oven.؛ 
1 town of؛( ؛(, trm؛ij؛'I found it tlirown away oil a mountain near J 

111(1 I carried it aliont with me for a time. Tiiese tilings؛ ,In iid sA n 
appear strange only on account of tlieir infrequent occurrence ; tlieii' 

111(1 well-known.؛ natural causes, however, are manifest 
Cei’tain varieties of stone are formed (luring tlie extinction of fire, 

and frequently ferreons and stony liodies originate during tlinndei-' 
stoi’ins, by l-eason of tlie accidental (jnalities of coldness and dryness 
which fieriness acquires wlicn it is extingiiislied. In tlie coimti'y of 

111(1 liglitning, coppery liodies؛ 'tliei-e fell, amid tlmndei )ا( tlie Tiil'ks 
in tlie sliajie of arrowheads with a projection tni’iied back towards 

similar one fell in Jil and Dailain (‘), and when it fell it او .tlie top 
ill these was coppery؛ penetrated into llie eai'tli. '!'lie siilistance of 

tlie difficult task of )'؛(, and dry. I myself undertook, ill l iiv a raz in 
1 liead of tliat kind, lint it would not melt ; a greenish fume؛ fusing

used ، 0 denote 1؛ ridge or liill of sucli forniotion. ' Several funions ones exist close 
to Mudinali. »

Oonglity, Arabia  Deserta, 102؛؛, I, 410, soys : -  « In tlie train  of Ilu rras ١ve 
see u sjiectucle of tlie old viilcnnic violence tlnit tormented tlii.s liorder of tlie 
Arabian peiiinsnln. I liuve followed tiiese Ilurrus nlinost to Mecca : tliut is tlirongli 
nenrly seven degrees of lulitnde ». Donglity lius Iiiniieroiis otlier references to 
harm s, for wliicli see tlie index to liis liook.

1. Lane : -  A ragliif is « a round cake of liread, sucli as is tliick, or not lllin, 
generally aliont a  sjian, or less, in widlli, and from liulf an incli to an incli in 
tliickness ». Dozy, S ipp le '» ،.» ،, S1 & noce : -  « Dans le Minlio, notummenl I'l 
Ojiorto el ؛'، Braga, on donne le nom de regueifa il des pains lilancs en forme 
d'annean. »

2. Latin L u r g e a m Jfijarin lies ajiproximately 50" E. liy 37. N, (in modern 
Persia).

3. Latin version : in  Persia.
4. Two Persian provinces on tile soutliw est sliores of tlie Caspian Sea.
5. Modern Kiliva.
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continued to COLIC olf from ؛t until ؛it length ،"111 ashy substance l'eiiiain-
ctl (').

I regard as true, oil nnexceptionable evidence, an event ١vh؛ch 
happened 111 Ji١zjfinfin (2) 111 0111" 0١VI1 time : 1؛ ferreons hod.v, which 
jierliajis weighed 1 0 ة  mann (أ) , fell fl'oin tlie sky, Jienctrated tlie 
ground, anil tlien reholinded once 01" twice like, a hall ١vh؛ch lias lieen 
thrown agiilnst ؛1 ١١"؛ ill ; afterwards it penetrated into tlie ground agilin. 
leop le heard 1؛ tremendous, terrifying, noise and when tliey investi- 
g؛ited tlie mjittei" tliej" took Jiossession of tlie oliject 1)111؛ carried it to 
till! (؛overnor of Jfizjdiifin. lie  w rote ahont it to tlie Snltan of . 1111.1- 
sfin, contemporary W'itli ns, tlie Amir Yamin al-Danhi wa 'Amin 
al-Milla Abii١l-Q؛١ s؛m د1؛أ1.اللا fid ilin Silliaktagin al-Mnzaft'ar al-Miighal- 
lil) (٠), W'lio ordered liiin to send liini tlie oliject or a part of it. Its

1. Mention of tlie greenish fume confirms 11)11 SiniVs identification of the sub- 
stance IIS « co.i.iery », tliongli perhaps it Hilly have lieen nickel ns is tlie ense with 
many meteorites.

2. Jilzjiliiiln is ill tle ra t (KhurAsAn). It is hiniotis as tlie sjiot from which Nnsir-
i-Khiisraw", antlioi" of tlie ة ء ل م ت » أ - ا ، » ا « ء ء ,  set out 11(1011 liis travels on December lit, 
l t t l  A. 1). 11,11 Sîm'i's friend anti companion Aha ‘Itbaidallah ‘Abdî'1-Wal.iid
ftliil.iaiiiinad came from Jlz ؛1,11 jiln tn .

«, A .!؛ « n o  is about twi, pounds. Among tlie Clialilaean.s and Egyptians tlie 
mu nit was tlio sixtietli [,art (,f tlie talent, which itself weighed 91.05 Ills. It is an 
extremely ani’ient weight, for tlie Aslniioleiin Museum lias a specimen dating 
from tlie reign (,f Entememi, great-grandson of Ur-Nina : it is pear-shaped, W'itli 
a  deep groove on eacli side limning from tlie [,(,؛III to tlie liase, and carries tlie 
following inscription: -  O n e ،0تم(-اأ«(ةءه ا٠ال(ا«  in  wool. لا ا ) ) ، أ  the High-Priest. 
It weighs (180.485 grams (aliotit 1 إ ll,s.).

tine would not have thought tliat a W’eiglit of rallier less tlian a cwl. was very 
difficult to transport ([,. 25). 'tlie  Latin '"ersion lias l a i  marks, i. e., approximately 
ltw lhs.

4. s. Lane-Boole, MoI،«»i»ni(?rti، Dynasties, 1025, pp. 280 and 287 : — « Yamin 
al-Ilatila Mal.imild 1,11؛ Saliaktagin came to tlie throne in A. D. 8لالا (A. II. I )  », 
« Mal.imftd of Ghnzna, tlie son of Sal.aktagin, is one ol tlie greatest figures ill 
Mol.iammadan liistory. Aflei" overcoming liis younger brother Isma.il, who liad 
fol’ced a contest, lie repudiated tlie supremacy of tlie feeble representative of tlie 
SAmAnids, and received an investiture for tlie governments of Khurasan and 
Gliazna d؛re،-t from tlie Cal؛[,li (,f Baghdad, ‘ tlie dispenser of powers which he 
liiniself no longer enjoyed ' ..... Besides liis Indian wars, Mal.iîiûd !,eat off tlie



removal, however, !)roved too (lifllcolt oil nccount of its weight, so 
they attem pted to bleak otf a piece of it, hmt tlie tools could work it 
only with difficulty, every dl'ill 1)111؛ cliisel used upon it breaking. 
At leiigtl،, however, tliey cut off a fragment of it and seat it to tlie 
Sultau, ١١1,0 ordered a swoi'd to l)e struck fi'001 it,, !)lit tliis proved too 
difficult. It is said tliat tlie sulistancc was entirely composed of small 
rounded granular particles adhering to one anotlier ('). All tliis was 
seen l.y my fl'iemi tlie laivyer Abfi 'Uliaidallali 'Abdu'l-١v  il.iid ilin؛٠
Muhammad al-Jilzjfml (؛). I am told tliat many of tlie lieautiful swords 
of tlie Yaman are maile from tliis kind of ii'011 only (!) and tliat tlie 
poets of tlie Arabs liave (lcsci'ilied tlie fact in tlieir poems (؛). 

attack of ،lie flak Kiliili, reduced GluM-(1010) and tlie country of tlie Upper Mar- 
glullt (1012), 011(1 even annexed 'i’ransoxania with its t١١’o gi'eat cities of Samar- 
kaiul 011(1 Ruklidrd ill 1010 ».

1. Cf. Encycl. Britannica , XVlll, JI. 201 (Eleventh Edition) : -  Aliout eleven 
out of every twelve of tlie know-11 liieteoi-ic stones lielong to o (division 1(1 W'liicli 
Itose gave tlie nouie c؛،o iid ، ، 'c  (x٥v ؟۶٠؛ , a gi-ain) ; tliey Jii-esent a very fine-grain- 
ed liut crystalline inati-ix or Jiaste, consisting of oli ١؛- ne 1)111؛ enstatile or bronzile, 
w-؛tli 11101-e or less nlckel-lron, ti-oilite, cln-oinile, augile and trlclinic feldspar ; 
tln-ougli tliis paste ai-e (lisseiuiiiated 1-ound cliondi-ules of various sizes and genci-- 
ally witli tlie same coinjiositioii as tlie inati-ix : in some cases tlie cliondrules 
consist 'vliolly 01- ill Jiai'1 of glass. Some liieleoi-ites consist almost solely ofclion. 
(li-ules : otliei-s contain only few ; ill some cases tlie cliondi-ules are easily sejiai-- 
aille fi-oui tlie surrounding material.

2. Ilin Sind's faitliful com.iaiiion for many years.
Sil- Itoberl A. lladlield, F. It. s .؛1 . ,  tlie emiiienl autlioi-ily on i 1-011 and sleel, 

wliom ١ve consulted UJIOII tliis Jioint, writes : -  As regards tlie sword made f  1-0111 
liieteoi-ic iron, as tlie lallei- is usually a compound of 11-011 1111(1 Nickel, with Uolialt 
and some otliei- elemenls, yet a t tlie same time liardly any Uarlion, it is (juite to 
lie Iindei-slood tliat tliis liialei-ial, altliougli foi-gealile, would only give a Jirodticl 
vvliicli on (Jtiencliing would be lougli bill (juile soff, !111(1 liot cai-1-y a ctitling edge.

4. Having lieeii unalile to confil-m tliis statem ent, ١ve asked tlie lielji of I’rofes- 
SOI- It. A. Nicliolson, 0 ١اا-ا  writes : — « I cannot find any authority foi- tlie slate- 
ment of 11)11 Stud tliat tlie Aral) Jioets 1-efei- to meleoi-ic i 1-011 as tlie matei-ial f  1-0111 
wliicli tlie liest swords were made. Possibly 11)11 Sind may liave liiisundei-stood 
sucli passages as tliat ill wliicli Muslim 1). al-W allid (lesci-ilies a llasliing sword as 
« a deadly Iiieteoi- 1 .( ب ها ت(٠|ل ب ء إ 'lie w-liole suliject of tlie sword ill Arabic 

Jioeti-y lias lieeii treated vei-y fully by Scliwarzglose ill liis W affen der alten  
Araber, but tliei-e is notliiiig in liis citations to stippoi-t 11)11 Sind ».

SECTION ON STONES N I .  MOUNTAINS 2 ة



AVICENNAE JIIN EU A IjIA2 0

'1'liis, ا1ا؛(ا،ا  is 0110 1 1 ؛؛ااا  of way 11؛ which stoi١e is formed. اد trust- 
worthy Iiiao fi-٠)iii among tlie ، الآ;ا؛للا * of tlie kingdom of Iffalifm, اد1)أأ  

Mansur Ilormuz Diyar i!)n J I a S ik؛ z li, one in close relation witli tke 
illnstrions Amir Abfi Ja 'fa r Mul.mmmad ilm Dushmunzar (may God 
Imre mercy upon Ilim !) ('), told me that• tliere fell fron) tlie sky, in 
tlie mountains of '|'a٠)arist;‘m, an olject tlie fall of illicii resemliled 
tlie fall (if tlie above-mentioneil mass of iron, except tliat in tliis case 
it was a huge stone. '1'liis com.iletes tlie disconi'se npon tlie formation 
of stones (؛).

As for tlie formation of large stones, tliis may occur all at once ('), 
liy intense ln.at acting suddenly njion a lai-ge mass of clay, 01’ little 
Iiy little ١١’itli tlie Jiassage of time.

'! 'lie fo rm a tio n  o f l ie ig li ts  is  b ro u g h t a lio u t by  (« )a il  e s s e n tia l c a u s e ( ‘) 

t. s. Lane-Poole, 1 ؛(!ا ا0,ا«اااأاا« ، D ynasties, 1127, p. 147: -  « Mol.iammad !.. 
Iluslnnanzftr, known ؛IS Ihu-Kftkwnyli, was first iOlisili ،0 Majd-al-dawla ،lie Bn- 
waybill, of Ihimadliftii, whose. dominions lie annexed Iiy (lie deposition of Sannt- 
nl-da١١’lu in 102:1 A. It. tie  lnnl previously taken I؟paln’،n ill 1007 A. It. Tlie family 
continued to rule ill Ispahan, Ilnmndlitn, Yuzd, NaliAwand, etc., Iinlil tlieir coil- 
ipiest Iiy llie لأء'ة,'لآأ  'fngliril Beg in 1071 A. It. »

2. Capnl 7 ilo.'S not end with tliis sentence, as it slionlil, lint with tlie following 
one. tVilli regard lo Bill Shift's descrijition of ineleoriles tlie ajijieiideil Jiassages 
fi’oni llie Encyclopaedia 7؛ri',f،i،n،'c(،, ١'ol. XVIII, ai’e of in terest: -  (p. 202) 
« 'I'll،' fall of stout's fi’oin llie sky, tliongli liot credited liy scientific liien till tlie 
end of tlie ISlIi ،-eiilni’y, lnnl lie،'!i again and again Jtlaced oil recoril.... 7'lie oldest 
exisling nieteorile 0،' which tlie fall is known lo have lieen observed is tliat w-liicli 
fell a t Bnsislieini in Ilsnss oil tlie lotli of November 111)2. It was seen to strike 
tlie groiiiiil and was immediately dug ou t; it lnnl penetrated to a depth of 7 It. 
ami was fourni to ١veigli 200 Jionnds.... Aleteorilic falls ai’e iiidejiemlenl of Iinlil- 
ilcrslorins and all otlici’ terrestrial circumstances.... '1'lie lai’gest single mass seen 
to fall is one ol' lliose which came down at Kiiiyaliinya, Iliingai-y, in 1000, anil 
weighed 717 111 j lint fill- lai-gei’ masses, inferreil fi’om llieir cliaracters to lie meteoi’- 
ites, have lieen met with.... Ill tlie case of tlie Ilesslc full, several stones fell on 
tlio ice, which was only’ a few- inclics tiliek, ami rebounded W'itliont breaking llie 
ice or lieing broken themselves.... »

In tlie same volj JI. 201, it is stated tliat an aliiiiidant meteoi’ic disjilay took 
Jilacc on October 17, lt»2  A  a date which accords well ivitli tlie observations ا.لا.
of Ihn Shift.

ت سبب٠ 0. .دفعة 4. بالذا



Ciiusc ( ' ) .  T'lic ،'ssciitiiil cause fis coiiect-iied] ؛!،I l l  nccifieiit؛ )?  ؛111(1 ),
1 wliicli rroduccs tliu)'١١ااذ IS !11 Iiiittiy violent Citl’tiuputkcs, tlio؛ ,wlien 
-111'1 laciglit is suddenly foi1،( ؛111(1 ؛ part oftlie  gi'oaiii٦ ؛ke raises.eaitl،(j،J 

iccidental cause, cei'tain parts of .,lie؛ ed (5). In tlie case of tlie 
le otliera-s ilo not, ly  tlie erosive action؛li-ground Iccoine liolloweil o n t١١ 

111(1 lloods wliicli carry aravay one part of tlie eartli lint not؛ of winds 
raction of tlie current leconies؛ anotlici-. Tliat Jiai't wliiclra sndfei-s tlie 

liollowed out, wliile tliat upon wliicli tlie cni'1'ent (does not ،low is left 
IS a lieiglit. '1'lie current, continues to penetrate tlie first-formed؛ 

1 deejra valley, wliile ،lie area fi-ona؛ liollorav until a t lengtli it foi-ms 
alien،؛ an cinineiace. Tliis may lie؛ aside is left as؛ wlaicla it lnas tni’iied 

as wliat is definitely liiiown ؛nliont inoaiu.nius ؛and tlie liodlows ؛111(1
passes fictween tliein C.)

ineffectual except fol' ؛Very often fiotli water and wind would In 
and؛ ,'،lie fiact tliat tlie eartli is not Iinifoi'in, some parts of it fieing soft

ب ب ' t. بالعوض .
2. Cf. tlie opinion of )Wislolle, ill Meteorologien, tliat eartlujuakes lire line to

tlie formation of winds avitliin tlie eartli.
1 is interesting to؛ ,seetion .؟Witli tlie views exjiressed liei-e and latei- in tlii 

eonijiare tliose wilieli Ovid ascrilies to Fytliagoras (Metamorphoses, XV, tran.s. 
liy F. j .  ililler, lttlG, JIJI. 383 etc.) : -  ، I inyself liave seen avliat was once solid 
land cliangeil into sea ; and again I liave seen land made from tlie sea. Sea-sliells 
liave lieen seen lying fai" from tlie oeean, and an aneient anelior lias lieen fonnil 
on a mountain-top. W liat onee was a  leve.1 plain, down-flowing waters liave made 
into a valley ; ،111(1 liills liy tlie force of llooils liave lieen waslied into tlie sea. 
W liat was onee marsli is now a Jiarelied stretcli of dry sand, and wliat was once 
dry and tliii'sty now i.s a  marsliy Jiool..... Near Troezen, 1-nled liy I ’illlieiis, tliere 
is a liill, liigli and treeless, wliicli once was a  perfectly level Jilain, lint now a 
liill ; for, liorrilde to relate, tlie avilil forces of tlie winds, slint up in dark regions 
underground, seeking an outlet for tlieir flowing and sli'iving vainly to olitain a 
freer space, since tliere was no cliink in all tlieir Jtrison tlirougli wliicli tlieir 
lireatli could go, puffed (lilt and stretclied tlie groiinil, ju s t as wlien one inflates a 

))ladder witli liis lireatli, or tlie skin of a liorned goat, '،'liat savelling in tlie ground 
remained, lias still tlie appearance of a liigli liill, and lius liardened as tlie years

w ent ly .»
3. T liat is, so far ،1)11 SinA lias merely lieen stating wliat was generally accep- 

,ted ; liis own views upon tlie details and metliods of tlie Jirocesses follow

2 7 SECTION ON STONES ANT) JIOONTAINS



AVICENNAE ،MINERALIA2 8

others stony. Tlio soft, earthy ports become hollowed out and tlie 
stony Jiiits ؛lio loft behind ؛ts elevations. ١v  ,tli tlie passage of tiioe؛
tlio channel is excavated 011(1 widened mote ٠٦1،(1 more, ١١'li؛le tlic 
raised portion is left, liocoiiiiiig relatively Iligliei' 011(1 higher os inore 
eoi’tli is hollowed ont fi'oii'1 [liesidej it. Tliese, tlieii, 01'C  tlic principal 
couses oftlie tliree clionges [mentioned ot tlie beginning of tlie f a s l ,  

v i z .  tlio formation of stone, tlie foi'inotion of stones gl'eot in bulk 01’ 
in mimlici’, onil tlie foi’inotion of clill's ond heights] (').

Mondains liave lieen formed by one [oi. otliei’] oftlie couses of tlie 
formation of stone, most probably fi’oni agglutinative cloy ivliicli 
slowly dl’ied 011(1 petrified dni’ing oges of ١١’l،icli ١ve have no 1’ecoi’d. 
It seems likely tliot tliis habitable world ١١ns in foi’inei’ days nninhob- 
itolile 011(1, indeed, snlnnei’ged lieneotli .lie oceon (د). Then, becoming 
exposed little by little, it petritied in the course ofages the limits 
of which history lios not preserved ; 01’ it may have petrified beneath 
tlie ivaters by l’eoson of tlie intense lieot. conhiied niidci’ tlie sea. T'lie 
moi’0 probable [of tliese two possibilities] is tliot petrifaction occurred 
oftei’ tlie eol’tli liod lieen exjiosed, 011(1 tliot tlie condition of tlie cloy, 
١١’liicli would tlien lie agglutinative, assisted tlie Jietl’ifoction (').

It is for tliis l’eoson [ آ. ء ', tliot tlie eol’tli ١١’0S once covered by tlie 
sea] tliot in IIIOIIJ’ stones, ١١’lien they 0 ا’لا  broken, ore found parts of 
aipiatic onimols, sncli OS sliells, etc. 0

It is not imjiossilile tliot tlie mineralizing virtue ( )؛؛ ١١’؛ IS  generated 
there [1. c. in tlie petrifying cloy] 011(1 oideil tlie process, wliile tlie

1. Cf. page 18.
2. A suggestion which goes lmck lit lcnst ns fur ns Xoiiojiliniies of Colophon 

I؛.) t .ns accepted by llerodoliis, ytrnlin, Aristotle 011(1 otliers’١١ c.) 1111(1 .؛1 
.Cf. Jinge fit .؛:
4. Hill Silii'i ١١’ns liol nloiie ill lliis anticipation of tlie coneliisioiis of Nieolns 

Sleno, for Xenophanes 1111(1 tlie oilier philosophers liieiitioned ill footnote 2 linsed 
tlieir ١’ie١١’s IIJIOII tlie oeeiirrence of sliells ill regions for from tlie sen. A lter tlie 
dentil of 11)11 Shut, however, ortliodox belief repudiated the nntnrnl deduction fi’om 
tlie observed fnets, nltliongli Leonardo (In Vinci was conrngeoiis enoiigli to re. 
nflirni it.

5 . Cf. Jinge 2 2 .



2 0SECTION ON STONES AND MOUNTAINS

mvaters also may have petrified. Most probably, mountains were form- 
ed by all tlieso causes.

'file aliiiiidiiiiee of stone ill tliem is due to the abundance, ill tlie 
sea, of clay which was afterwards exposed, 1'heir elevation is due to 
tlie excavating action of lloods and winds on tlie m atter which lies 
lietween tlieni, for if you examine tlie majority of niountains you ivill 
see tliat tlie liollows lietween tlieni liave lieen caused by lloods. Tliis 
action, liomvever, took place and was completed only in tlie course 
of 11'ianj. ages, so tliat tlie ti’ace of eacli individual llood lias not lieen 
left ; onlj’ tliat of t,lie most recent of tlieni can lie seen.

At tlie present time, most mountains are ill .:lie stage ofdecaj' and 
disintegration, for tliey grew and were foi'nied only during tlieir 
gradual exposure liy tlie waters. Now, however, tliey are in tlie grip 
of disintegration, excejit those of them wliicli (lod wills should increase 
through tlie petrifaction of waters upon tlieni, 01' tlii'ougli lloods which 
lil'ing tlieni a large quantity of clay tliat, petrifies oil tlieni. I have, 
I believe, -lieai'd tliat tliis lias lieen olisei'ved on cci'ttiin mountains. 
As for ؛tlie siniilai' phenomenon] which I witnessed upon tliim b i l l s  
oftlie  Oxus, tluit jmlace cannot properly lie called a mountain (').

Of tlie land ١١'liicli was exposed by tlie re treat of tlie waters, tliose 
parts which were of liai'tlei' clay or 11101'e strongly petrified 01' of 
greatei’ bulk tlian tlie 1'cst l'eiiiained as elevations and heights when 
tlie otliei' parts had lieen cai'1'ied away.

As for tlie veins of clay tliat are found in mountains, it is possible 
that tliese were foi'ined not fi'om tlie main sulistaiice wliicli lias 
undergone peti'ifiiction, lint from d e b r i s  oftlie mountains tliat tui'iied 
into dust and filled tlie valleys and ravines. It tlien liecame moistened 
liy sti'eams wliicli flowed lijmon it, and was covered liy t.lie layei's of 
stone foi'iniiig tlie Iiioiiiitains, 01' intei'laid witli tlie gooil clay oftlie  
l it te r I .(؛) t is possible also tliat tlie ancient clay of tlie sea was not

1. Cf. page 19.
2. Stapleton renders tliis passage as follows : -  This deposit w as then m oist• 

emmed bmj ftoTOimm. streams amid ettlier covered witli refuse from  tile
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uniform 11؛ substance, and tint ill siiccfissloii (') some of it petrified 
thoroughly, ١١'li؛Ie some did not petrify at all, and some was converted 
only into a soft stone through a certain Ipiality predominant in it 01- 
liy reason of some one of iiiniimcralde otlier causes.

It is also Jiossilile tliat tlie sea maj- liave happened to flow little 
hy little over laud consisting of hotli Jilain and mountain and tlien 
have elilted away fi-om it ; and so it came to pass that tlie Jilain was 
till-lied into clay without tlie same liefalling tlie mountain. Once coil- 
verted into clay, it ١١٠as ill a fit state to unilei-go petrifaction ivlien it 
liecame exposed, and its Jietrifactioii would lie comjilete and sti-ong. 
١١'lien exposure of tlie mattei- ١١'liich ١١٠as petrifying took Jilace, it 
must freipiently have happened that tlie old petrified Jioi'tions t،'. c. 
tlie mountains] WCI'C in a state fit foi- disintegration, and so would 
snlfei- tlie converse of what was happening to tlie eai-tli. That is, tliey 
liecame moist and soft and tui'iied into dust again, ١vliicli itself is in 
a lit state foi- ]letrifinction. I.’or example, when you soak a lirick, some 
earth and some clay in water, and t.lion CX.10SC eacli of tliem to tlie 
fire, till- soaking will inci'ease tlie tendency of tlie lirick to he disinte- 
gi-aled again liy tlie fil-e, and ١١'ill also increase tlie tendency of tlie 
earth and tlie clay to petrify strongly.

o r ءء'،،اا،ء  it,1)00 ،,،'؛ ٤ا  clay from  as-١١ onl<l SPPIII tlint Ilis tpxl'١١ same source. It ء،,، 
defective ; 110 ilonlit it 1-pn.l انرفاض for الهاص anil ل ك۵ن  for ء وهص ش .  !s nil 
IIIIPO IIIIIIO II ١vt١rd, mill ااا:ا'ا؛>ا'ء،اا  dictionaries ١ve have ponsiillpil (lo not give linicli 
help, tlie only OIIP to niPiitioii it lit nil lieing tlint of SulinoiiL. Tlipre is, however, 
n lengtliy nrticlp ا؛اا0اأ  tlie word mill Its derivatives oil 10 .اواو ؛;  mill ;11؛  of vol. 8 
of tlie hisânu 'l-'A rub, 1st. eiln., !؛otilnk, 1 0 1 ى A. II., f 1-0111 which ؛؛
extracts rare taken. Tlie rendering of' اوهاص given in tlie ti-niislntioii probably 
expresses Its sense III tlie present connection. ١Ve have. 111 fact, taken اوهاص fis 

etpiivnlent to tlie plural 0،' ل;ئف
ص ى الظيى ازث لا بعض ض بعضه ءعل٧ ا  .r __  . ءد1 الرواهص ا غ ولئايتة المتدامغة س  

س ..... الدءص س ه ف١البةي ثأ  .r - ى  ت الاوهاص ٠٣ — به سذ لائبا ا  
'flie liicanlng ot' س ق  Is deal- f  1-0111 tlie context, blit similar lises are not lin. 

COIIIIIIOII. Cf. Lane, s. c.

ع7 ى٠ . 1. س
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It is possible t in t  e ؛٠ cli t in e  tlio laiul was exposed l)y tlio ebbing 
of tlie sea ؛ا  layei was left, since we see tliat, some mountains ippoili 
to have been piled nj) layer by layer, ami it is therefore likely tlial: 
tlie clay from wbicl، (bey were formed was itself a t one time arranged 
in layers. One layer ١١’as foi-med first, tben, a t ؛ا  different period, a 
farther layer was formed ؛ind piled [upon tlie first, and so on]. Over 
eacli layer tliei’o spread a snlistance of different matei'ial, ١١'bicb foi'in- 
ed a partition lietween it and tlie next layer ; Imt ١١’lien petrifaction 
tool، Jilace sometliing occurred to tlie Jiai'tition ١١’bicli caused it to 
break IIJ) ;aid disintegrate from between t.lie layers (').

As to tlie liottom of tlie sea, its clay is either sedimentary or prim- 
aeval, tlie lattci’ not lieing sedimeiitai'y. I t is probable tliat t.lie 
sedimentary clay ١١’؛ts foi'ined by tlie disintegration of tlie strata of 
mountains (؛).

1. Tlie text of file first sentence of tliis passage is unsatisfactory in all lliree 
MSS. ١ve liuve nseit. ١Ve have therefore adopted Stapleton's rendering, as lie 
seems to have liad a text 11101-e correct tlian 0111'S in tliis passage. Ile  lias, however, 
not translated tlie passage from piled up ا.«ء,أء  by layer to between the layers, 
remarking tliat tlie Arabic original of tlie latter Jiorlion of Fasl I is full of mis- 
takes, and tliat if tlie mediaeval translator liad a siinilai' text before Ilim, it is easy 
to umlei'staiid tlie difficulty lie evidently experienced in reiulering tlie Araliic 
into Latin.

Except for tlie sentence above-mentioned, tlie Jiassage in ipieslion iloes not 
present any peculiar ilifticulty if onr text is correct, tliougli it is ti’iie tliat what 
Hill Slna means to convey aliout tlie partitions liet'veen tlie layers is not as clear 
as coulil lie desired. It is evident tliat lie «-islied to exjilain (ft) ١vliy tlie various 
layers of clay dill not mix while tliey were still ill a viscous state, wliicli 111؛ iloes 
liy postulating tlie formation of partitions; anil (،) why tlie partitions are lioL to 
lie iliscovereil in actual ]iractice.

2. Cf. Encyclopaedia B ritannica , XI, p. 050 : — « Tlie seilimeutary or strati- 
fieil rocks foi-111 by mucli tlie larger Jiart of tlie dry lanil of tlie glolie, anil they are 
prolonged to an  unkno'vn tlistance f 1-0111 tlie sliores miller tlie lietl of tlie sea. 
Tliey iiicluile tliose masses of niinei-al liialtei- which, unlike tlie igneous 1-ocks, 
can he traceil hack to a ilefiliite oi-igin oil tlie surface of tlie ein-tli. 'fliree itistinct 
types may lie l-ecognizeil among tlieni ؛ («) Dy fai- tlie lai-gest jii-ojiortion of tliem 
consists of ilifferent kinils of sediment derived from tlie ilisilitegration of Jire- 
existing 1-ocks. In tliis * fragmental » group are Jilaced all tlie varieties of shingle, 
gravel, sanil, clay and mull, whether tliese materials remain in a loose incoherent
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Snell is tlie formation of mountains (').

c o n d i t i o n ,  o r  I m r e  l i c c n  c o m p a c te d  i n t o  s o l i i l  s t o n e .  ( ، )  A n o t h e r  g r o n j ,  c o n s i s t s  0 ،  

m a t e r i a l s  l l i a t  h a v e  l i c e n  d e p o s i t e d  h y  c l i e m ic a l  p r e c i p i t a t i o n  f r o m  s o l n t i o n  in  

w a t e r .  T h o  w h i t e  s i l l i e r  l a i i l  d o w n  l iy  c a l c a r e o u s  s j i r i u g s  i s  a  f a m i l i a r  e x a m j i l e  

o n  a  s m a l l  s c a l e ,  l l e d s  o f  r o c k - s a l t ,  g y p s u m  a n d  d o lo m i t e  h a v e ,  i n  s o m e  r e g i o n s ,  

l i e e n  a c c n m n l a t e d  t o  a  t i l i e k n e s s  o f  m a n y  t l i o n s a n d  f e e t ,  l iy  s u c c e s s i v e  p r é c i p i t a -  

t i o n s  o t ' t l i e  s a l t  c o n t a i n e d  in  t l i e  w a t e r  o f  i n l a n d  s e a s ,  (c ) A l l  a l m n i l a n t  a n d  l i ig l i ly  

i m p o r t a n t  s e i ' i e s  o f  s e i l i i n e n t a r y  f o i ' i n a t i o n s  l i a s  l i e e n  fo i 'in e i l  t'1'Oin t l i e  l 'e m a in s  o f  

. l i a n t s  a n d  a n i m a l s  . .. .  A s  t l i e  s e i l i i n e n t a r y  r o c k s  h a v e  f o r  t l i e  m o s t  J i a r t  l i e e n  l a i i l  

d o w n  l i n i l e r  w a te i ',  a n i l  m o i 'e  e s j i e c i a l l y  o n  t l i e  s e a  t lo o i ',  t l i e y  a r e  o f t e n  s j i o k e n  

o f  a s  « a i j n e o t i s  », i n  c o n t r a d i s t i n c t i o n  to  t l i e  i g n e o u s  r o c k s  ... ..  I t  i s  fi-om  t l i e  s e i l i -  

in c n ta i -y  1 'o c k s  t l i a l  t l i e  m a i n  J io r t io n  o f  g e o l o g i c a l  l i i s to i 'y  i s  d e r iv e d .  T h e y  h a v e  

l ie e n  i l e . i o s i t e i l  o n e  o v e r  a n o t l i e r  i n  s u c c e s s i v e  s t r a t a  f r o m  a  r e m o t e  J ie i 'io il i n  t l i e  

d e v e l o p m e n t  o f  t l i e  g lo l i e  i lo rv n  to  t l i e  J i r e s e n t  t im e .  F r o m  t l i i s  a i - r a n g e m e n t  t l i e y  

l i a v e  l i e e n  te i ’in e i l  ٠ s t r a t i f i e d  » , i n  c o n t i 'a s l  t o  t l i e  n n s t r a t i f i e i l  o r  i g n e o u s  s e i 'i e s .  

'1' l i c y  h a v e  . ! r e s e r v e d  I i i e m o i 'ia ls  o f  t l i e  g e o g i 'a j i l i i c a l  r e v o l u t i o n s  w h ic h  t l i e  s u r f a c e  

lit ' t l i e  e a i 't l i  l i a s  I in i l e r g o n e  ; a n i l  a l i o v e  a l l ,  i n  t l i e  a l m n i l a n t  f o s s i l s  w h ic h  t l n 'y  

l i a v e  e n c l o s c i l ,  t l i e y  fn i 'i i i s l i  a  I i i o m e i i lo t i s  r e c o i 'i l  o f  t l i e  v a r i o u s  t l ' i l i e s  o f  . l i a n t s  

a n i l  a n i m a l s  w l i ic l i  l i a v e  s u c c e s s i v e l y  l lo t i i 'i s l ie i l  o n  l a n i l  a n i l  s e a .  »

1. 0(1/111، F T  o f  t h e  I . a t n؛  v e r s i o n  e n i l s  l ie r e .



SECTION ON'THE FORMATION OF MINERALS.

The time !ms uo١١٠ arrived foi' US to give ail account of t!،c proper- 
ties (') of mineral substances. ١١’e say, therefore, that mineral bodies 
may lie roughly divided into four gronjis, لاا'ء . stones, fnsilile sail- 
stances, sulphurs and salts (؛). Tliis is for tlie following reason : some

ل .1 ' م ا .
2. c f . tlie classification given hy Al-Riizi in Ilis K i t a b  a l A s r f i r  (see Fleischer, 

B ih tio th e e a  S e n a to r ia  C iv i ta t i sآ١ا C a ta to f ja s  I i iL ro r n m  M a n u s e r ip to r n m  <i١tt 
Bl'nyi.«، ،0'(اء'(؛،(،،ا،اا ،٠ 1838, C o d ices ء،ء'؛ى،"،د٧<؛أ!(ءإا،ا،ا،ا ,B،'ps،'e„s،'s asser(,'«„،nr

no. CCLXVI.) — 21اة .non, p. sott, K 
،»،٥e„er،on SI E le m e n ta  terre«،!.،'« s e x

. ت : وواوق : املاح دا د : احجاد : نا ا د ي ادداع : ا
S .ت : 1 p i r i tu s  q u a tu o r  :

e الذيبق ; العفاند : الندتيح : الكبويت  .
2. C o rp o ra  s e p te m  :

ى .الءدءد هيذ ى1 : ال ل د : ص1ارى : س ءدي ل ة ; س١افء : ا ذ ف ل ب : ا ء ذ ج ال
،'„،.-3.B،،p،'des،rc(?ec د

ل ; س ب : ا ق ج : ال ن د لا ئا ; غذيلايا٠ال ; الدوص : التوتيا : ,ود5اللا : ذع۵الد : الغيروذح : ا ي ئ رت و ا

س ; .النداح ب ج ل ي العلاق ; ا
،ر!ء„،ر„ء•. »1. F ،،r،ö.

ئ : .,لغدقتة وي أ ن س ; الغصلار : ا ؛ د ق ف د٣الا الزاح ; ا
« :N i t r a  se .؟٠

ها،ة بودق : التنكاد : الذنوندى البودق ; اا*دب .بودق الشبن بودق ; ت5الئعلد : اا
fi. S a le s  u n d e c im ..

ع ; ئ ل ئ ا ذ ي ب ل ح ; ا لا ى ا د ن ه ل ع : ا س ى ا أ س ئ لخ٧ا ; ا دان د لان ع٠ال : ا ع : ز٠اا إ ل د ب ا طي  ال

د ٠ رز ظب غ و الئررة ملع : ال ل د ف ما ر د هلع و ال ؤ ب ل خ و ا ى مل  الغل

ر ; كا ن ت ل لاو j ا د ؛ الئلفع ف ق I : سى ا l o r n i n  e l e m e n t o r u m  s e x  a r t e  ( j n a e r i i n t n r 

ع 5 ل هاد ح١ل٠م ؛ د البو ء ن ٤ي٠ ; الر غ ل ا

cetera natnra Jiraeliet.
ilso tlie classification of snlistances given in tlie M a f d t i l i  «،.‘fBil„، (e.،،؛ .C f 

١zt.،vilicli is ajiparenlly hased upon tliat of Al-R' .'2.38-26,)؛ .pp 189اة ,van Violen 
e Brethren، o f،،؛ otlier scliemes of classification are given ill tlie L e t te r s  o f

.Pnrtty led . Dieterici, Leipzig, 1886), etc
3
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of tlie mineral bodies are weak Î î  substance (') and feel)le ؛n compo- 
sition (2) and nnion 0 ,  while others are strong Jn substance. Of Oie 
latter, some are mallealde and some are not mallealde. Of [tlie 
former, i. e.] tliose which are feelile In substance, son.ie have tlie 
nature of salt and are easily dissolved liy moisture, sncli as alum, 
vitriol, sal-ammoniac and qalqand ( ٠,) ١ vliile otliei's are oily 111 nature 
and are not easilj' dissolved by moisture alone, sncli as sulphur and 
arsenic [sulphides! (5).

Mercury is included in tlie second group, inasmncli as it is tlie 
essential constituent element of mallealile liodles 01' at least is similar 
to it (٠).

All mallealile liodies ai'C fnsilile, tliongli sometimes only indi- 
rectly (’), whereas most Iion-mallealile substances cannot lie fused in 
tlie orthodox way (") 01' even softened except ١١'itli difficulty.

Tlie matei'ial (’) of mallealile bodies is an aqueous substance united 
so firmly witli an earthy sulistance tliat tlie t١١'0 cannot lie separated 
fi'Om one anotlier. '1'liis aqueous sulistance lias lieen congealed by cold 
aftei' lieat lias acted njion it and matured it Included in tlie gi'Oiiji 
[of malleable liotlies], however, are some which are still qu ick(")

1• .دوهر
2. .نزبب
•مزاح

.P. 3G etc ^»,711ة0.1تم؛،'،اأء،تم .àX'/avOoj, green vitriol, FeSO i•/. 4, ىعئد٠. qiilqiiiiil 
gnrntkh, renlgnr, orjiiliieiit, AsaSj mill A siSa. , م., إدليع. 

s natural caution blit a refer-'G. Ttiis is not merely ail exjiression o f l l i îS în ٥ 
Our Iiierciirp is not tile mercury o ٤ء,، f .ء'،لا ,ence lo general alclieniical o.linion 

e،٤ is ر٠.ءئه i,e i؛e ٤،vulgar. Tlie word rendered by essen،('„، coils،('،„ei 
,tliongli it tie by artifice ل٠ .،'،؛ ة لل س ا  7. ب

8. ية٠٠اب .بالانابة
a. .مادة

.4 lit. r o a s t i n g ,  c o o k in g .  Cf. p a g e ء ج فا ن ا ( .10 

o f  „ ، ( 'e e ,  o r  a s  i n  q i( ( 'c f r s i '،e e r .  T l i i s  p a s s a g e  J t r o v e d  v e r y  t r o u b l e- ؟I t .  J n  t l i e  s e n s 

s o m e  to  t l i e  L a t i n  t r a n s l a t o r ,  o r  a t  l e a s t  t o  t l i e  c o p y i s t s ,  t l i e  g e n e r a l  r e n d e r i n g 

، .l i e i n g  : Et erit e a e i i p h d ! ،  «  ÏI 'IIO  quod 101 , (0 ( 1»  gelavit propter suam « « . ، n o s 

e . T l i e  f f r i n i t y  M S .  1122, h o w e v e r ,  s e e m s  to  r e a d،)'1 0؛ 0 1، e s ،  r f i ( cء، ,٤ .ء1 ء ' ا ا ،٠ ٤، )
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ai،،l have not congealed on account of tlieic oily liatiii-e ; for tliis 
l-eason, too, tliey aie Iiiallealile (').

As regards tlie stony kinds of natnrally-occnrring miliei'al snlistan- 
ces, tlie m aterial of wilicli tliey are maile is also aqueous, lint tliey 
Iia١-e not lieen congealed ly  cold alone. Their congelation la s . Oll ٠l،e 
contrary, leeii Ironglit aliont Iiy dryness ١١'liicli lias converted tlie 
aqi.iosty into terrestreity . Tliey do not contain a quick, oily liinnidity 

«  vivo for „  vino, so tlia t it is possible Unit Alfred tlie Englisliman ١٣as uol far 
out.

1. T l i a l  est ء٠،) ل،ء(ء،'  a n d  n o l  ,1011 e s ،  (،i(C ،( '،e , i s  c o r r e c t  i s  s l io w m  n o t  m e r e ly  l iy  

t l i e  a g r e e m e n t  o f  a l l  l l i e  A r n l . i c  M S S .  l u l l  l٠y  t l i e  ١١’l io le  a r g u m e n t  ( s e e  l٠e l o ١١') . 

O n  t l i e  t l i e o r y  t l i a t  m e t a l s  a r e  c o m j io s e d  o f  a n  a i j u e o u s  s u l i s l a n c e  a n d  a n  e n r l l i y  

s u l i s t a n c e ,  cf. A r i s t o t l e ,  f o l l o w i n g  H e r a c l i t u s  (١v . I). R o s s ,  Aristotle, L o n d o n ,  

1023 , JI. 10» )  : -  « T l i e r e  a r e  t w o  ‘ e x l i a l a l i o n s  ' J i r o i lu c e d  l iy  t l i e  s u n 's  r a y s  a c t i n g  

o n  t l i e  s u r f a c e  o f  t l i e  e a r t l i .  t v i i e n  t l i e  s u n 's  r a y s  f a l l  o n  d r y  l a n d ,  l l i e y  d r a w  UJI 

fi-o in  i t  a n  e x l i a l a t i o n  w l i ic l i  i s  l i o t  a n d  d r y ,  !111(1 w l i ic l i  A r i s t o t l e  l i k e n s  f o r  t l i e  

m o s t  p a r t  t o  s n 'io k e  l i n t  a l s o  t o  l i r e  a n d  to  w in d ,  t v i i e n  t l i e y  f a l l  UJIOII w a t e r ,  l l i e y  

d i-a w  IIJI u n  e x l i a l a t i o n  w l i ic l i  l i k e  ١٣a t e r  i s  m o i s t  a m i  c o ld ,  a n d  i s  c a l l e i l  t l i e  

v a j io r o u s  i n  o f i j i o s i t i o n  t o  t l i e  s m o k y  e x l i a l a t i o n .  '! 'l ie  d r y  e x l i a l a t i o n  c o n .s i s t s  o f  

m i n u t e !؛  a r t i c l e s  o f  e a r t l i  o il  t l i e  w a y  t o  l i e in g  l i r e ,  a n d  e x i l i l i i l i n g  a l i 'e a d y ,  l l i o u g l i  

i n  a  w e a k e r  d e g r e e ,  t l i e  p r o p e r t i e s  o f  f i r e  -  l i e a t  a n d  d r y n e s s .  T l i e  11'ioist e x l i a l a -  

t i o iK - o n s i s t s  o f  m i n u t e !؛  a r t i c l e s  o f  w a t e r  o n  t l i e  w a y  t o  l i e c o m in g  a i r ,  l i n t  e x i l i l i i l i n g  

i n  t l i e  m a i n  t l i e ؛!  u a l i l i e s  o f  w a t e r  — c o l d n e s s  u m l  m o i s t u r e  . .. .  A l 'i s t o t l e  t u r n s  

n e x t  t o  t l i e  e l f e c t s  J i r o i lu c e d  l iy  t l i e  e x l i a l a l i o n s  w l i e n  ‘ i m j i r i s o n e i l  '  i l l  t l i e  e a i 't l i ,  

؛ . e .  t l i e  m in e i - a ls .  T l i e s e  a r e  i l iv id e i l  i n t o  t l i e  i n e l a l s ,  'v l i i c l i  a r e  f o r m e l l  l iy  t l i e  

m o i s t  e x l iu la t io n . .  a n i l  t l i e  ٠ f o s s i l e s  ’, f o r m e d  o f  t l i e  d r y  ; m o s t  o f  t l i e  l a t t e r  a r e  

s a i i l  t o  l ie  e itlie i"  ‘ c o lo u r e i l  p o w d e r s ,  o r  s t o n e s  fo r m e l l  o u t  o f s u c l i .  »

According to Jliliir ilin Iluyyfm (see Chemistry ، 0 .« ، ، o n ,  liy E. .1. llolniyurd, 
Oxford, 118 .1 لا2اة ؛ ), tliere are two constituents of metals, an eartliy smoke and 
a watery steam. Conilensalion of tliese exlialalions in llie liow’els of tlie eni'lli 
gives rise to suljiliui' anil mercury ; con'ifiination of siilpliur nnd mercury results 
in tlie formation of metals.

Aliu'l-Qilsim al-‘Intqî (see Ilis Kitiib  tt،٠‘T،)« f(،.M„fc،„Sf،&, cdileil anil translated 
liy E. j .  llolm yard, Paris, 1 لا23ا  JI. 1؛؛) says : -  ٠ '!'lie moistness anil ilryness of 
wliicli minerals are coinjioseil are notliing lint walery steam anil eartliy smoke ; 
ifcomjioiiniled togetliei" in riglit proportion, tliey give rise to tlie six metals, wliile 
if tlie ilryness, tliat is, tlie smoke, is in too great proportion, tlien are formell 
lii-ittle stones sucli as tlie marcasites, magnesias, tutias, anil tlie stones relateil lo 
tlie mineral sulistances from fcn(،، anil zarilikh, etc. If tlie moistness, tliat is, tlie 
steam, is in loo gi-eat proportion, mercui-y, and notliing else, w-i.l result. »
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 SO RIO lion-imilleable ; 011(1 liociiiisc tlielr solidificotloii lios lieeii ؛111(1
coiiscd mainly by dryuess, tlie majoiity of tliem are IiifiisJlile unless 
tlioy arc subjected to some physical process ١١'Ii؛cli facilitates fusion (').

Alum and sal-ammoniac dielong to tlie family of sa lts(؛), tliongli 
sal-ammoniac possesses a fieriness in excess of its eartliiness, and 
may therefore 1 ) 0  completely snhlimed. It consists of ١١٠ater comliined 

١١؛' tli a liot smoke, very tenuous and excessively fiery, and lias dieen 
coagulated hy (lryness.

In th ecaseofth esiilp lilirs, tlieil" arpiosity lias suffered a vigorous 
leavening with eartliiness and aei'iness nndei- tlie leavening action of 
liejit, so fai- as to heeome oily in nature ; subsequently it lias lieen 
solidified liy cold.

Tlie vitriols 0) arc composed of a salty principle, a sulphureous 
principle and st.one, and contain tlie vii'tne of some of tlie fnsilile 
bodies [metals). Tliose oftlienl which resemble qalqnnd and qalqatiir(‘)

t .  For ،Ills elegant rendering of ك ب لا س ب ءىل٦ي |ف الا وكئدها يذو الخ ع  
١ve are indebted to Prof. Stapleton.

2. It 11١؛آ  lie remembered tliat AbllAzl classifies alum as a  stone anil sal-annno- 
Iliac as a spirit. Sal-ammoniac is practically universally classed as a spirit by tlie 
Arabs, 1.111 Sind licing llic only excejilion so far as we are aware.

3-.. K. Wiedemann lias tlie follo'ving informative Jiassage upon vitriols (Sit- 
eunysbericlite (1er Pliijsihatisclmnedisinisclien Sosielitt in  Erlanyen, ١-o\. VA, 
p. >؛17, 1:111) : - ؛  Ilei den Vitriolen envillinl Diinaschqi einen gellten kyprisclien 
U. s. ١v. Ilie I.istc der Vitriole ist liei den Mafiitih  selir unvollständig. Nacli Seidel 
wltrc Qalqatiir knpferlinltiger Eisenvitriol ; Zilg 111؛ allgeineineii Eisensnlfat. l':inc 
lleilie voll Angaben filier den Vitriol liat de Goeje gesammelt gelegentlicli der 
I':rw؛؛li!inng des Vorkommens des Vitriols dei' '1'intc (llibr) in der Nlllic von Kairo 
(.١fii(/«(l(l(isî S. 201؛). Sic ist der gellie Varietal (Qaswhii 15(1. 1, s  sie lieisst ,(؛)22 .
aiicli al (Jaliabi die goldige, diese kommt in 77( ا ااا-اا"(ا  (Qas. Ild. 2, s . 104) vor: 
7&1، ((، llailiXr 1111.1 Ibn Gasla  nennen sie Qalqant oilei- QuIqand Oller ancli 11111- 
siig (Mas. 11(1. 2, s. 407) ; T. A. sagt, sie gelifirt zu den Ilestandteilen der '1’inle. 
Von iln- ist eine andei-e A rt ZII Iinlei-sclieideii. die ancli gelli ist, der Vitriol der 
Earber (s«&d٥(t('ll) odei- der Sclmlitlickei- (AsiXkifa). Die grfme lieisst nncli Qas. 
ancli Qalqatiir limi Qalqanil, wahrend 71) 1،  BaitAr 1111(1 Ibn Gasla die gellie 
Qalqatiir, die grfine Qalqant nennen. Die weisse A rt lieisst Qalqadts 1111(1 Schn- 
٥J 'd i-(7&)ء Gasla) 1111(1 Scliabb (Qas.). Die 1-ote ans Z ’̂jiei-11 koniineinle „ I  sfirl, 
(las griecliisclie .ffipu, ist das wertvollste. Die scliwarze wird linr liei Qasiv. er. 
walint. ؛»



a re  fo r m e l  from  criiilc  v itr io ls  l>y J)ar،,i:il so lu tio n , tlie  S il ty  c o iis t it- 

n e a t  a lo a e  d is so lv in g , to g e th e r  w itli w iliitevei- s i ilp lm re ity  t l ie r e  m ay 

f i  A srA r'Ilm  ul-Mîzâii, A.-Jil.lakî Illis il section ،77،'؛1ه -؛أء7اأال.،,-لأ III liis linok 
oil vitriols, of 'vilicli ،lie following is „ summary : -  « '!'liere ill’,  seven kinds of 

tlie yellow, tlie green, tlie retl, qnlqatAr, qulqand, qtilqndis iiinl .ه'،لا ,vitriol 
,sihaliira; tliey iire Illi naturally-occurring liiinei'iils, 1111(1 fi'oin iiny one of tliein nil 

tlie otliei-s liiny lie prepared. Qulqudts is 'vliile vitriol, qulqand  yellow, slnnling 
ofTinto gi'een null lilnek, quIqatAr is yellow vili-iol in wliicli lire sliining golden 

٠1-U ، l r ، i  is yellow slin.liiig otf into gi’een ninl pure، : eyes. Al-siiri is 1-e.l vitriol 
lint 1.؛ا؛لأ cf. footnote 2, pا1)اا lilne. Al-llnzi snys tlinl there nre seven soi’ts of vitriol 

liientions only six, ninl one of tliese is nlinii, wilieli is not u vitl’iol ; yet in nnotliei- 
plnee lie groups tlie nliinis ninl tlie vitriols sepnrntely in sjlite of wlint lie. sniil 
previously. In still nnotliei- Jilnce lie snys Hint quIqailis is n wliile vitriol, wilieli 

1 is gi-een vitriol, lint tliis is only parlinlly Il’tie foi’ it،،ر ا  is correct, ninl Hint 5أء.,ا
iin.ilies tlmt every gi’een vitriol is quIqand, ninl tliis is not so. lie  snys too Hint 

il, lull .loes not sny liow-؛)i.s 1-e.l viti أ أ  qnlqatAr is yellow vili-iol 1111.1 Hint ،ء-،ذ'ا
tliey liiny lie ilistingnislie.]. Finally lie snys Hint tlie vili-iol mines 111-e in Cyprus 

1111.1 Hint '-itriols nre f.irme.1 from [crude] viti-iols UII.1 nliinis, wilieli tlie waters .lis- 
sol.-e 1111.1 carry .lown witli tliein into tlie liollows of tlie eni-lli, lifter wilieli tlie 
lient of tlie soil eougiilntes tliein togetliei-. '1'lii.s, liowever, is only Jini-tinlly ti-ne, 
for tlie nliinis 111-e .litferent f 1-0111 tlie viti-iols ill lintiii-e, l-enelioiis 1111.1 properties. 
According to Hill S in t, tlie viti-iols 111-e partially soltilile li.i.lies, wilieli liave lieen 

is» ، „ ، أ- is y-ellow vitriol, ٠،٠؛٠' لأ1/.اء.،.ا | ا. ;dissolve.! 1111.1 llien solidilie.l [cf. tex t 
٠lo not Iiieiition 1-e.l. Dioscorides 1111.1 Cnleii 1111.1 ،أ1-ء'،٠ا-ة W'liite, qitlqunt is green 

ol, lint Iiieiition qulqudts alone, saying tliut its-؛ti-؛qalqunt niiiong tlie sjieeies o f ١ 
liniiie in Creek is cliulkanthos. It is clear to anyone wlio exniiiine.s tlieir writings 

is green ،'.،لا،'،اflint qulqant witli tlieni is qu Iqailis itself 1111.1 tlint wtint tliey c a l l 
7 — Alnl1, 2؛؛ ,viti-iol, wilieli Hill S i l t  calls qalqanl. Hill Jnljtil [if. Rrockeliiinnn 

DitTid Snlainiitii ilin l.lnssnn ilin Jnljiil was Jiliysicinn in ordinary to tlie Sjianisli- 
A. I). '!'here is n 1,11 tin '-crsion ؛)٠l٠M٠7-؛t؛ ,Ai-nli Cnlijili H ir t in i  II al-Mn‘nyya.1 liillnli 

s،'„ij)l،'c،')،i,« ٠٤،،» ,orks on sinijiles in tlie Ro.lleinn : s»pple)i،ei-١١ of one of Ilis 
is ،،0 /.لء1لأ.اءSC0J-،'de ،les،'،lc»-.،,،،i(r] snys tlmt wlioever inaintniiis tlinl،'٥ ،',، quae 

qalqudis lias eri-e.1, and tlint Ilis error Jii-oves liis ignorance of tliese two soil- 
stances. Gillen and Rioscorides sny tlint it lias lieen innintniiied tlmt Nliahira is 

willicli is tlie «,إ-ء ا،؛ا ،  gi-een vitriol, and Hill Sliiil says tlie same, otliei-s say tlint ا
1.viti-iol of ‘ Irilj, is colililei-s ' viti-iol. Alid Ja 'far Miil.iammad ilin Al.ima.1 ilin Sayj’i 

al-R ilfi.jaiii, one of tlie relialile antliorities on sinijiles, .Jiioting f  1-0111 Gulen in tlie 
otli. cliajiter of liis liook on Simples, ،lesci-ilies tlie viti-iol mines in 
Cyprus [liere follows a long description]. Dioscorides says tliat tlie commonest 
soi-t of qalqaiit is tliat W'liich has tlie coloin- of lazwai-d [lajlis lazuli], and is linrd, 

Al-Jil.lakt] say tliat W'liy viti-iols are lioiled [and .٠ ]/. heavy, clean and pin-e. I 
ci-ystallizedj is to pui-ify tliem from tlieii- eartliy pai-ticles wliich liecome mixed

3 7 S؛SECTION OX T H E  l-’OliMATION o r  M ]N i:j!A L
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bo. Coagulatum follows, :ifto،• اء virtue lias lioeii acquired from a 
motallic 010. 'I'liose tliat acquire tlic virtue of irou liocome I'C،1 Of" 

yellow, c. g. qalqatar, ١١"li؛le tliose which acquire tlic virtue of copper 
liecomc green. I t is for tliis reason tliat tliej" are so easily jirejiareil 
liy means of tliis art (').

Mercury seems to lie water ١١'itli ١١"liicli a very tenuous ami suljiliu- 
reous eartli lias liecome so intimately mixed tliat no sui'face can lie 
separated fi'om it nvitliout sometliing of tliat dryness covering it. 
Couseijuently it floes not cling to tlie liand 01" confine itself closely to 
tlic sliajie oftlie vessel nvilicli contains it, liut remains in no particular 
sliajio unless it is sulitlued(؛). Its nviliteness is derived from tlic purity 
of tliat aquoslty, from tlie nviliteness oftliesulitleeartliinessw liic.il 
it contains, and fi’om tlie admixtui’e of aeriness ١١"itli it (١).

A property of mercury is tliat it is solitlified liy tlie vapours of 
suljiliui'eous sulistances('); it is therefore quickly solitlified by lead (رآ 

nvitli tlleni ill ،lie mines and nveiiken llieir ؛)rojierties. 'filiere is general ngreeinent 
tliat ،lie choicest sort of qalqatdr is tliat nvilicli is cojijiery in colour and is easily 
powdered ; it lias no sttnie in it. '!'lie liest kind of n'ilriol is tliat nn'Ilicli comes f 1-0111 
Cyprus. ء

1. ١Ve llave taken tlie I«  o f  1 ئ ل اى هك ع ع ي  I«  t o  lie اسشيت U  tliongli tlie 
'trin ity  MS. 1400 reads 1(1,de in ,poss،،،،e  es، artificialiier l's،« ، ، I to  jieri. 
A similar lise o f ئ1  ي ق س  U  occurs later.

2 . P r o b a b l y  t l i e  m e a n i n g  i s u ؛  n l e s s  i t  i s  a m a l g a m a t e d  o r  s u b l im e . !  o r  f ix e d ,  e. 

C0 ! i١'e i" te d  i n t o  a  c o in j io i in d .

Cf. Getiei", Sail، o .؛؛ f ۶ er^ec،i'oil, Tilird Pari, Cliaji. VI (London, 1078) : -  
« Argentvive, nn-llicli is also calletl Mercury liy llie Ancients, is a  viscous ١١"ater in 
tlie bowels oftlie  eartli, liy most teinjierate lle a t united, ill a total Union tlirongli 
its leasl parts, nn’itli tlie snlistance of wllite subtile eartli, until tlie liumid be coil- 
tem.iered liy tile dry, anil tlie dry liy tlie liumid, equally. Tlierelore it runs easily 
IIJIOII a Jilain sujterficies, by reason of its ١Viitery Iluiniility ; lint it adlieres not, 
altliougli it liatli a viscous Ilumidily, liy reason ot tlie Uryness of tliat nvilicli 
،"Iinteinjierates it, and Jiermits it not to adliere. It is also, as some say, tlie M atter 
of Metals witli Suljiliur. »

4. I. e. converted into suljiliides.
0. It is ratlier diffic.ult to understand wily lead sliould lie given as an exainjile 

of 11 siil.iliureous substance wliicli coagqlates mercury. Hill Sliul may be confusing 
elementary lead ١vit؛i galena, PliS, or jiei'liajis اص٠د , lead, is an error for وؤدنيح 
sarntkh, arsenic sulpliide.
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or ly  sulp lur vapour. Itseoins, moreover, tl،؛it mercury, 01- somotliing 
r e s e l l i n g ) Js ،lie essential constituent element ,،؛  ')o f  all (lie fnsil.le 
lollies, foi- all oftliein aie converted into mercury on fusion (؛). Most 
of tlicm, lio١١-e١٠ei-> fnse only a t a very liigli tem perature (لأ, so tliat 
tlieii- mercury appears red. In tlie case of lead, an onlooker does not 
(lonlit tliat tliis is mercury, since it melts a t a lower tem perature, 
lint if dm-ing t,l،e fusion it is lieatcd to tlie liigl، tem perature [men- 
tioned aliove], its coloni- liecomcs tlic same as tliat of tlie otliei- fnsilile 
liodies, I'. c. fiery-red.

It is foi- tliis l-eason, vis. tliat it is oftlieii- snlistance, tliat mercury 
so easily clings to all tliese liodies (٠). Ifnt tliese liodies difl'ei- in tlieii- 
composition from i t  ly  l-eason of variation in t i e  mercury itself — 
01- vvlatevcr it is tliat plays tlie same part — and also tlii-ongli varia- 
tion in ivliat is mixed ١١'itli it and causes its solidification (ء).

If tlie mercury lie pure, anil if it lie commingled vvitli and solidified 
ly  tlie vil-tue of a ١vl،؛te su lp lu r vvliicli Iieitliei- induces coinliustion (ا) 
1101- is impure, liut oil tlie contrary is 11101-0 excellent tlian tliat prepar- 
ed ly  tlie adejits (’), tlien tlie Jii-oduct is silvei-. If tlie suljiliui- liesides 
licing Jiui-e is even Iiettei- tlian tliat just descrilcd, and ivliiter, and 
if ill addition it possesses a tinctorial, fiery, sulitle and 11011-comliustive 
virtue — in slioi-t, if it is superior to tliat wliicli tlie adepts can pro- 
pare — it ivill solitlifj’ tlie mercury into gold.

1'lien again, if tlie mercury isofgoodsiilistancc, lu t  t i e  sulplur 
wliicli solidifies it is impure, possessing on tlie contrary a property 
of coinliustiliility, tlie Jii-oduct 11  --lie copper. If tlie mercury is col ١١’؛
rupt, unclean, lacking in coliesion and eartliy, and tlie suljiliui- is also

1. ,٠.ءئع
2. This naive interpretation of tlie nature of a fused metal is common in al. 

eliemy.
ى٠ح .3  means literally a  Tellement lieat.

4. / .  e. amalgamates with tlie metals.
5. I. e. sulpliur or something resemtiling it.

م .ص ٠- ق م
7. I. e. t ie  alelemists.
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impure, tlie product will ١٠e irou. As for till, it is piulialrle ti،:it its 
mercury is good, Imt tliut its sulpliur is corrupt ; 1)111؛ tliilt tlie com- 
mingling [of the two] is not firm, lmt Ins token pluce, so to speuk, 
loyer l)y loyer, for wliicli reason tlie metol slirieks ('). Lead, it, seems 
likely, is forme(! from ؛in impure, lienvy, clayey mercury and on 
imfiuro, fetid and feelde sulpliur, for wliicli reason its solidilication 
lias not I.een tliorougli (2).

'I'liere is little doulit tliat, liy alcliemy, tlie ؛idejits can contrive 
solidifications in ١١'liicli t.lie qualities of tlie solidifications of mercury 
l)y tlie sulpliurs are perceptilde to tlie senses, tliougli tlie alcliemical 
qualities ؛ire not identical in principle 01' in perfection with tlie 
natural ones, lmt merely lieai' a resemblance and relationship to 
tlieni (T). lienee tlie lielief arises tliat tlieii' natui'؛!، formation takes

1. A reference to tlie ١١'ell-kiio١١’ii crj, o f ،('!،. Cf. Gelier, c،?. ٠('،., JI. 163 : -  « 'fluit 
tliere is 11 twofold sulistniice of argeiitvive ill till, wiiereof one is not fixed, and 
tlie oilier fixed, is proved, lieciinse it makes a crasliing lioise fiefore its calcination, 
lint alter it lialli lieen tlil'ice calcined, tliat crasliing is not ; ،lie reason of tliis is, 
liei'anse tlie fugitive sulistaiice of ils argeiitvive, making tliat ci'iisliing, is llown 
away. » fjloderu clieniistry asci'ilies tlie cry to fl'ictioii of tlie crystalline particles.I

2. According to Gelier, op. ci،., p. 166, « lead differs not fioin till .... except tliat 
it liatli a  more unclean siilistance, coiiiiilixed of tlie tw'0 rnoi'e gi'oss sirlistaiices, 
viz; ofstilplinr and argeiitvive, and tliat tlie siiljilinr in it is lirii'iiing, anil 11101'e 
adllesive to tlie siilistance ol' its OW'11 ai'gentvive ; and tliat it liatli more of tlie 
siilislance of fixed siiljilini' to its coiiijiosition tlian Jnjiitei' lialli. »

3. '1'lie Jiassage liegiiiriiiig 2'/؛ere is  ،('،،،٠ ،?01،&، is not easy to render literally, 
lliongli tlie ineaiiing is cleal', viz. tliat tlie ali.lieinists carl artificially jirejiare still, 
stances W'liicll to all ajijiearance are metals, tliougli tlie ajijiai'ent rjnalities are not 
alisolirtely identical W'illi tliose ol' real rnelals. '!'lie Latin translation evades tlie 
difficulty of exactness W'illi Et artifices Ijelationem sim ء'اءتم  ilem  artificialiter 
pocilli،،, quamvis (، ء?/'،،آ('،،„'،ء  nor، code„، rriodo sill،، quo naturalia .

I.t'of. stajiletori, ill liis rorigli rernlering, translates as follows : -  «Tliere is little 
donlit lliat exjierts can liring aliotrt liy various alcliemical ،levices coagulations, 
similar to tliose produced liy tlie union ot' mercui'y and tlie sulpliurs, altliongli tlie 
al'tificial Jii'odncts tints o6،«،'r،e(، ai'e liot precisely identical witli tliose occurring 
ill liatiire, lint only  liear a liiore or less close resemlilaiice to lliein. X

In tliis rendering, we tliink tliat Prof. Stapleton lias lieen too mircli influenced 
liy tile Latin version : 110 donlit lie would liave revised it if occasion liad arisen.

I t  ١١'ill lie seen from a later Jiassage Jp. 42J tliat 111 11 Sinft was of opinion tliat



IlSECTION ON T IIE  EOllJIATlON 01'  MlNEllAES

place 1؛، tliis way 01' ill some siioilai' way, tliongli alclieiiiy falls short 
of nature ill tliis respect ،111(1, ill sjlite of great effort, cannot overtake 
liei'

As to tlie claims of tlie alclieiuists (؛؛), it must, lie clearly understood 
tinit it is not in tlieii' power to 1.1'ii.s aliout any ti'ue c la n c  of sjiccies. 
'1'liey C111؛, however, produce excellent iiuitat.ions (٦), dyeing tlie 1'ed 
[metalj wliite so tliat it closelj' resemldes silver, 01' dyeing it yellow 
so tliat it closelj' resemldes gold. 'They can, too, (lj'0 tlie wliite ؛metal] 
witli anj' coloui' tliej' desil'e, until it Ileal'S a close l'esemlilance to 
gold 01' copper ; 1)111؛ tliej' can fi'ee tlie leads 0  from most of tlieii' 
defects ،111(1 imjmi'ities. Yet in tliese [dj'e.l liietalsj tlie essentijil natui'e 
l'eiiiaiiis uiicliaiiged ; tliej' ai'0 merely so dominated lij' induced ٩u؛ili- 
ties tliat CI'I'OI'S may lie made concei'iiing tliein, just as it liappens 
tliat men ai'e deceived lij' salt, q i th ja n d , sal-ammoniac, c lc .(؛؛) .

1 do not denj' tliat sucli a degi'ee of accuracy may lie l'eaclied ،IS 
to deceive even tlie slircwdest (٠), lint tlie possibility of eliminating 
01' imparting tlie specific (liffei'ence lias never lieen clcai' to me. Oil 
tlie contrary, I 1'egai'd it as inijiossilile, since tliei'O is 11(1 way of sjilit- 
ting up one coiiiliination into anotliei' (.’). 'Those properties wliicli ai'0 
perceived lij' tlie senses (“) ai'e prolialily not tlie diffei'ences wliicli 

ttie sensible (Jiiullties -  in tlie Aristotelian sense of tlie word -  were peiliiips 
not lliose wliicli in l'eality distingiiisli one inetullic .Species fi'oin anotliei' ; lienee 
liis use of tlie word م٠ ة٠ء .

1. Itut tlie genei'ul view of tlie Iilclieniists was tliat exjiressed in a  marginal 
note to one oftlie Trinity MSS. -  N a tu r a أ ا ا(ا ا ا ا ا أ لآا ا ا0ا ا ، operatur arte ا(!'ء('أ،،ء  
de qua Ilic non loquitur.

2. Here liegins tlie passage so famous in tlie Middle Ages.
it. ا ه ي ي ة ت ش ت ح .
4. I. e. lead and till.
5. Hill Sini'1 seems to inijily tliat ai'tificial sal-ammoniac, qalqand, etc. 111'e not 

idenlical ivitli tlie natural Jiroducts -  ،، view wliicli is Jiaralleleit lo-day among 
tlie general pnlilic, wflo usually imagine tliat syntlietic indigo, for examjile, is not 
veritable indigo but only a  very good iniilatiou.

e. الغرهة.

ى حل الى ل '7 الاذو اوذاج سذ!تأال : » .
Ö. المعسوسة لاحوال (.



AVICENNAE MINERALIA4 2

s o j ٠؛ i ï i؛ t o  t l i e  m e t a l s  i n t o  s p e c i e s ,  l i n t  r a t h e r  a c c i d e n t s  (٠) 01 c o n s e -  

q u e n c e s e s،{، ,(؛؛)  p e c i f i c  d i f f e r e n c e s  b e i D g  u n k n o w n .  And i f  a t i l i n g  i s  

u n k n o w n ,  h o w  i s  i t  J i o s s i l i l e  f o r  a n y o n e  t o  e n d e a v o u r  to p r o d u c e  i t  o r  

t o  d e s t r o y  i t  ?

As for tlie removal or imparting of tlie dyes [above-mentioned], or 
sucli accidental properties as odoui's ؛md densities, tliese are tilings 
which one ouglit not to persist in denying merely liecatise of lack of 
knowledge concerning them, foi" tliere is no proof whatever of their 
impossibility.

I t  is likely tliat tlie proportion of tlie elements (5) wbicb enter into 
tlie coinjiosition 0  of tlie essenti;،. snlistance (') of eacli of tlie metals 
enumerated is different from .tliat of ؛iny otlier. If tliis is so, one 
metal caunot lie converted into anotliei' unless tlie comjiouml is broken 
up and converted into tlie coinjiosition of tliat into wliicli its trails- 
formation is desil-ed (٠). 1'liis, however, cannot lie effected liy fusion, 
which maintains tlie union and merely causes tlie introduction 0، 
some foreign snlistance or virtue.

There is inucli I could have said ujion tliis suliject if I liad so 
desired, liut tliei'e is little profit in it 1101' is tliei'C any necessity foi' 
it liei'C (’).

 1. .ءلا>ض
 2. .لوى
 3. .عفامر
 4. .تزليب

.& ,ه5د.
6. Cf. tlie Latin version of tliis passage. It will lie seen tliat tlie Arabic says 

notliing of converting tlie substance into its Jiiiine liiattei', tliongli perhaps tliis is 
inijilied.'

7. Tlie Latin '.ersion omits tlie last sentence : no doubt ،lie sarcasm of it ١١'as 
unpalatable.



Text of the Latin Version



MAXIMI PHILOSOPHORUM ARISTOTELIS 

DE MINERALIBUS (').

T e r r a  p u ra  la p is  n on  fit q u ia  c o n tin u a c io n o m  n on  fa c it  se d  co m m u -  

ta c io n e m  (1 2) V in c e n s  ta m e n  ( 3 4 5 *) in  e a  s ic c ita s  n o n  p e r m it t i t  e a m  c o n ­

g lu t in a r i F iu n t  a u te m  la p id e s  d u o b is  m o d is  / c o n g lu t in a c io n e  /  e t  

c o n g e la c io n e . In  q u ib u sd a m  e n im  la p id ib u s  d o m in a n s  e s t  te r r a  /  In  

a lijs  v e r o  a q u a  A liq u o t ie n s  d e s ic c a tu r  lu tu m  /  fitq u e  p r im u m  quod  

m e d iu m  e s t  in te r  lu tu m  e t  la p id e m  /  e t  d e in c e p s  fit la p is  L u tu m  v ero  

h u ic  tr a n s it io n i a p p a r e n s  (*) e s t  u n ctu o su m  ( r‘) /  quod  e n im  ta le  e s t  (°) 

c o n iu n c tiv u m  e r it  In  ip so  (7 8 9 10 11) q u o q u e  G ion  v isa  e s t  te r r a  q u e  d ic itu r  

in  la p id e m  co m m u ti ( s) in  sp a c io  a n n o ru m  c e n tu m  (“) I )e  a q u a  a u te m  

fiu n t la p id e s  d u ob u s m o d is  U n u s  q u id e m  e s t  quod  c o n g e la tu r  a q u a  

g u tta t iin  c a d e n s  A liu s  q u a n d o  d e s c e n d it  d e  a q u a  c u r r e n te  .aliquid  

quod  ( ia) r e s id e t  in  su p e r f ic ie  fu n d i ip s iu s  /  q uod  fit (" ) la p is  S u n t  

e c ia m  c e r ta  lo c a  q u e  a q u e  in fu sa  c o n v e r tu n tu r  in  la p id e s  d iv erso ru m  

co lo ru m  S u n tq u e  a q u e  q u e  seo rsu m  a c c e p te  non  c o n g lu t in a n tu r  q u e  

si p ro p e  a lv e u m  suum  fu n d a n tu r  /  c o n g e la n tu r  /  fiu n tq u e  la p id e s .

1. TB M iueruîia Avicenne.
2. TB comminucionem, which agrees better with llie Arabic £.iâï.
3. B, L enim.
4. TB aplius.
5. TB viscosum.
G. B, L non est. The sense requires the omission of the negative.
7. B, I. ipsis. Theatrum Chemiciim has, correctly, in  ripis, in which it agrees 

with Artis Auriferae anil Manget. TB illegible here.
8. B, L converti.
9. TB in  spacio x x x i i i  annorum. The Arabic has 23 years. Gion is of course 

Jaihûn, Oxus.
10. B quiddam ;  L quidam  ; TB quoddam.
11. B, L omit quod. TB fitque.
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S c im u s  q u o q u e ( ')  quod  in  te r r a  i l la  e s t  v is i v is ta l (2) q u e  c o n g e la t  

ip sa m  ( ’) P r in c ip a lia  q u o q u e  ( 4) la p id u m  u tro ru m q u e  ( 5) v e l  su n t e x  

s u b s ta n d a  lu te a  u n ctu o sa  v e l  e x  s u b s ta n d a  in  q u a  v iv it  (6) a q u a  /  q u e  

v ir tu te  q u a d a m  (7) c o n g e la tu r  /  v e l v in c i t  s ic c ita s  in  e a  (8) te r r e  fa c ie n s  

ea m  c o n g e la r i e o d e m  m o d o  quo c o a g u la tu r  sa l /  sa le m  e n im  n on  

su ffic it t e r r e a  v is  p e r m u ta r e  ( ’) s e d  a d iu v a t  ip su m  c a lo r  C alor en im  

a d v e n ie n s  c o n g e la t  ip su m  v ir tu te  o c c u lta  /  e t  fo r ta ss is  ( t0)  fit v ir tu te  

te r r e a  fr ig id a  c t  s ic c a . A q u a  e n im  fit te r r a  cu m  v ic e r in t  e a m  q u a li­

ta t e s  te r r e  e t  e c o n v e r so  E s t  a u te m  r e s  q u a  u tu n tu r  q u id a m  in g e n io s i  

q u i (" ) v o lu e r u n t r em  s ic c a ta m  c o a g u la r e  q u e  c o m p o n itu r  e x  d u ab u s  

a q u is  e t  d ic itu r  la c  v ir g in e u s  ( l2) /  e t  h ic  c iu s  e s t  ( n) c e r t is s im u s  

e ffe c tu s . S u n t o c ia m  m u lta  a lia  q u ib u s c o a g u la n t e t  liq u e fa c iu n t  ( n) 

c e r t is s im e . F iu n t  e r g o  Ia p id e s  e x  lu to  u n c tu o so  p e r  c a lo r e m  so lis  v e l  

e x  a q u a  c o a g u la ta  ( |r') v ir tu te  te r r e a  e x  ca u sa  c a lid a  d e s ic c a t i  va  s im i­

l i t e r  q u o q u e  q u o d a m  v e g e ta b i l ia  e t  q u ed a m  a n im a lia  v er tu n tu r  in  

la p id e s  v ir tu te  q u a d a m  m in e r a li  la p id if ic a t iv a  /  e t  fit in  lo co  la p id o so  

v e l d is c o n tin u a n tu r  su b ito  v ir tu te  q u a d a m  q u e  e x i t  a  te r r a  in  h o ra  

te r r e  m o tu s  (p ie c o n v e r t it  la p id e s  quod  c o n se q u itu r  in  h o ra  i l la  ( l6) 

E t h e c  tr a n sm u ta c io  co rp o ru m  a n im a liu m  e t  v e g e ta b iliu m  e q u e  p ro ­

p in q u a  e s t  ( n)  s ic u t  tr a n sm u ta c io  a q u a ru m  E s t  a u te m  im p o ss ib ile  1 2 3 4 5 * 7 8 * 10 11 12 13 14 15 * 17

1. H, L ergo ; TI5 igitur.
2. E5, L visi visial ; TH correctly vis mineralis.
3. TB aquas.
4. B, L ergo ; TE5 igitur.
5. B, b n traque ; TB omits.
(5. TI5 correctly vincit.
7. TE5 inserts correctly minerali.
8. TB omits.
!). TB omits permutare.

10. B, L, TH fortasse.
11. B, L omit qui;  TB cum.
12. TB virginis.
13. B, L est hic eius ; TB estque eius, and effectus certissimus.
14. TB inserts terre.
15. TA. Page 0, recto.
10. TB omits quod consequitur in  liora illa.
17. B, L omit est.



quod  a liq u id  ( ')  c o m p le x io n a tu m  v e r ta tu r  ( 2) in  un u m  e le in o n tu in  /  

sed  e le m e n ta  m u ta n tu r  a d in v ic e m  e t  s ic  tr a n se u n t in  d o m in a n s  /  

U n d e  quod  c a d it  in  sa l in a s  fit sa l /  e t  quod  in  ig n e m  c a d it  f it  ig n is  

sed  q u ed a m  c ic iu s  q u ed a in  ta r d iu s  /  e t  lio c  e s t  Q  secu n d u m  p o te n -  

c ia m  a c tiv a r u m  e t  e x is te n e ia in  ( l) p a ss iv a r u m . E s t  ( 5) lo c u s  in  A ra b ia  

q u i c o lo r a t  o m n ia  co rp o ra  in  e o  e x is t e u c ia  c o lo r o  su o  /  P a n is  q n o q u e  

p ro p e  to r a c e m .in  la p id e m  c o n v e r su s  e s t  /  r e m a n s it  ta m e n  e i co lo r  

su u s S u n t ta l ia  m ira n d a  ( 6) /  q u ia  raro  a c c id u n t  C eteru m  c a u se  eorm n  

m a n ife s te  su n t S e p e  e c ia in  fiu n t la p id e s  e x  ig iie  cu m  e x t in g u itu r  /  e t  

s e p e  c o n t in g it  co rp o ra  fe r r e a  v e l  la p id e a  c a d e r e  cu m  c o r r u sc a c io n ib u s  

q u ia  ig n is  f it  fr ig id u s e t  s ic c u s  cu m  e x t in c c io n e  su a  E t  in  P a r th ia  (7) 

c a d u n t e c ia m  cu m  c o r r u sc a c io n e  co rp o ra  a e r e a  u t  (*) e s  u stu m  e t  

s im il ia  s a g it t is  h a m a t is  (°) e t  non  p o ssu n t liq u e fie r i /  q u ia  p er  ig n em  

e v a p o ra tu m  ( l0) e s t  (" ) fum um  v ir id ita t i  c o n v e n ie n te m  f 'a) D o n e c  

r e s id u u s  s i t  ( n ) c in is  /  C e c id it  q u o q u e  ap u d  v e r g e to s  ( u) fru stru m  ('')  

ferr i c e n tu m  lib ra ru m  a ren o rm n  ('") quod  p r e  d u r ic ia  su a  fe r e  e r a t  

in fr a n g ib ile  /  m issa  e s t  ta m e n  p a rs e iu s  r e g i c u id a m  ( n) /  qu i cum  

p r e c e p is s e t  in d e  f ier i e n se s  e r a t  in fa b r ic a b ile . D ic u n t  ta m e n  a r a b e s  1 2 3 4 5 * 7 8 9 10 11 12 13 14 15 * 17

MAXIMI PHILOSOPHORUM ARISTOTELIS HE MINERALIBUS 17

1. B, L, TB aliquod.
2. TB convertatur. B, L, TB add totum.
3. TB omits et hoc est.
4. B, L, TB resistendam .
5. B, L, TB eslque.
C. B, L una  (cleurly an error for mira) ; TB m ira.
7. TB Persia.
8. B, L vel.
9. TB barbaricis.

10. TB evaporant.
11. TB in.
12. TB attingentem.
13. B, L, TB fit.
14. B, L verged  ; TB apudragem.
15. L frustum .
10. TB illegible here. MS. 1G142 ofthe Bibliothèque Nationale lias frustum  ferri 

ponderis centum quinquagenla marcarum, thus agreeing with the Arabie.
17. B, L corvices ; TB illegible. Theatrum Chemicum Toruti. [Arabie Khnrnsftn. I
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quod e n s e s  L a n ia n t i i  ( ')  q u i o p t im i su n t d e  ta l i  ferro  fiu n t cum  a u te m  

c e c id e r it  m a ssa  i l la  r e s i l i t  a  te r r a  a liq u o t ie n s  u t  p ila  /  e r a t  e n im  ( 1 2) 

c o m p o s ita , e x  m in im is  fr u s tu lis  c o e u n tib u s  a d in v ic e m  ad  q u a n tita te m  

g ra n o ru m  m ili i  m a g n o ru m  S im il it e r  ( 3 4 *)  q u o q u e  h u ic  r e i e v e n it  apud  

te m p e s ta te m  ( ‘) /  S ic  er g o  (3)  fiu n t la p id e s  /  eo ru m  s iq u id e m  g e n e r a c io  

v e l su b ito  fit p er  m a g n u m  c a lo r e m  ( 6 7) a c c id e n te m  lu to  u n c tu o so  /  au t  

p a u la t iin  e t  s u c c e s s iv e  in d u r e sc u n t Q  M o n tes  q u o q u e  q u a n d o q u e  fiu n t 

e x  ca u sa  e s s e n c ia li  ( 8 * 10 11) cu m  v e h e m e n t i te r r e  m o tu  e le v a tu r  te r r a  e t  

fit m o n s . A c c id e n ta li  v e r o  Q  u t cum  e x  v e n t is  v e l  e x  a q u e  d u ctu  

a c c id it  a r e n a t io  C") p ro fu n d a  e t  fit p a u la t iin  d o n e c  fit v a s ta  p ro fu n d ita s  

e t  tu n c  e r it  (" ) iu x ta  e a m  m a g n a  e m in e n d a  E t  b e c  e s t  p r e c ip u a  

m o n c iu in  c a u sa . S u n t e c ia m  q u ed a m  te r r e  m o lle s  /  e t  q u o d a m  d u ro  /  

M o lle s  in  a q u e d u c tib u s  ( l2 13 14 15, n)  v e n tisq u e  to llu n tu r  D u r e q u e  r e m a n e n t  

e t  s ic  ( “ )  f it  e m in e n d a  /  fit e c ia m  g e n e r a c io  m o n c iu m  s ic u t  la p id u m  /  

q u ia  ( r‘)  a q u e d u c tu s  a d d u c it  lu tu m  u n d u o s u m  ( l6) c o n tin u e  quod  lo n ­

g itu d in e  te m p o r is  ( l7) d e s ic c a tu r  e t  fit la p is  /  se d  ( l8) v is  m in e r a lis

1. B, L a lam an tii ; TB nlemanie ; Artis Auriferae alemanici. [Arabie al-Ya- 
mâuî.]

2. Ii, I, omit enim  ; TB qualibet.
:t. TB simile.
4. B, L trepastem  ; TB thorpasten (?}. [Arabie Tabarislâii.]
fi. TB igitur. [TA Page 0 rerso.]
(>. TB m axim am  calidilalem.
7. TB vel panla tim  vel per m ultum  temporum  ; B, L a u tp a u la tim  temporis.
8. TB adds correctly quandoque ex accidentali. Most printed editions read 

Montes quoque quandoque fiunt ex causa essentiali, quandoque ex causa 
accidentali.

!). B, L omit vero.
10. TB continuatim  apparently. Most printed editions have, corrcetly, cavatio.
11. B, I, erit ergo ; TB erit igitur.
12. B, L molles quoque aque ductibus ; TB molles quoque dnctibus.
13. TA here has quoque scored through.
14. B, L neque; TB filque.
15. 'TB que.
IO. TB illic viscosum.
17. 'TB per longitudinem temporum.
IS. B, L et non longe qui fit ; TB et non longe deficit quod (?) sit hec virtus.



b r e v iu s  ( ’)  v e r t i t  a q u a m  (1 2 3 4 5 * 7 8)  in  la p id e s  E t  id e o  in  in u lt is  la p id ib u s  

in v e n iu n tu r  p a r te s  q u ed a in  q u o ru n d a m  a n im a liu m  a q u a tic o r u m  e t  

a e reo ru m  Q .  M o n tes  v e r o  p e r  m u lta  te m p o r a  fa c t i su n t u t  p r e d ix i do  

e is  ( ')  se d  ia m  ( !)  su n t d e c r e s c e n t e s  V e n o  a u te m  lu t e e  q u e  r e p e r iu n tu r  

in  e m in e n t ib u s  lo c is  n on  su n t d e  m a te r ia  i l la  la p id e a  se d  d e  e o  q uod  (°) 

d im itt itu r  ( r) d e  m o n tib u s  v e l t e r r e s tr is  a liq u a  (*) su b s ta n e ia  q u am  

a d d u cu n t a q n e  cu m  lu t is  e t  h e r b is  q u e  a d m isc e n tu r  cu m  lu to  m o n tis  

v e l fo r te  a n tiq u u m  lu tu m  m a r is  n on  e s t  u n iu s su b s ta n c ie  q u e  (9 10 11) p a rs  

e iu s  f it  la p is  /  e t  p a rs  e iu s  n on  sed  m o llitu r  e t  d is so lv itu r  a liq u a  q u a ­

l i ta te  v in c e n t e .  M a ris  q u o q u e  a sc e n s u s  ( in)  q u ed a m  lo c a  c a v a t  (" ) / 

q u ed a m  e x t o l l i t  q u ia  ( l2) q u a n d o q u e  to ta m  te r r a m  c o o p e r u it  / e t  in d e  

q u ed a m  m o llia  a b r a s it  /  d u ra  v e r o ( 13 14 15 * 17) r e l iq u it  /  e t  ip s a  in  q u ib u sd a m  ('*) 

c o n g e s s it  m o llia  q u ed a m  q u o q u e  ab  eo  c o n g e s ta  cu m  a b s c in d e r e t  e a  

d e s ic c a ta  su n t e t  in  m o n te s  c o n v e r sa  I le e  m a t e r ia l ia  co rp o ra  in  

q u a tu o r  d iv id u n tu r  s p e c ie s  /  in  la p id e s  /  liq u e fa c t iv a  /  su lp h u r e a  /  e t  

s a le s  E t  h o ru m  q u ed a m  su n t ra re  su b s ta n c ie  e t  d e b il is  c o m p le x io n is  / 

e t  q u ed a m  fo r t is  su b s ta n c ie  ( 1C)  /  q u ed a m  d u c t i l ia  ( n)  e t  q u ed a m  non  

E t  eo ru m  q u e  d e b il is  su b s ta n c ie  su n t /  q u e d a m  su n t s a le s  u t  q u e
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1. B, L, TB omit brevius.
2. B, L, TB vertens aquas.
3. B, L, TB correctly aliorum.
4. B, L in  eis ; TB omits in  eis and lms u t predixim us.
5. B, L, TB nunc.
C. TB que.
7. TB devolvuntur.
8. TB aut.
9. TB quarum.

10. TB accessits et recessus.
11. TB inserts et.
12. TB quod.
13. TB et dura quedam.
14. TB adds locis.
15. TB correctly, and in agreement with most printed editions, lias Corpora 

m ineralia.
10. B, L, TB insert et.
17. TA page 10 recto.

4



liq u e fiu n t e x  liu m id o  le v i t e r  ( ')  u t a lu m e n  c a lc a n tu m  e t  sa l a r m o n ia -  

cu m  E t  q u ed a m  su n t u n c tu o sa  /  n e c  l iq u e sc u n t  (1 2)  so lo  h u m id o  (3)  

fa c i le  /  u t  su lp h u r  e t  a u r ip ig m e n tu m  S ed  a r g en tu m  v iv u m  d e  p a r te  

se c u n d a  ( 4 5 * 7) e s t  q u a m v is  s i t  e le m e n tu m  d u c tilis s im u m  (°) s c ie n c ie  ( e)  /  

a liq u ib u s  d u c tib ilib u s  ( ’) su n t a u te m  d u c t i l ia  o m n ia  liq u a b il ia  /  e t  u t  

p lu r im u m  (8)  n o n  d u c t i l ia  n e q u e  n on  liq u a b il ia  m o llif ic a n tu r  n is i  cum  

m a g n a  v io le n c ia  E t  m a te r ia  liq u a b iliu m  ( 9) e s t  su b s ta n c ie  a q u e a  m ix ta  

cum  s u b s ta n d a  te r r e a  m ix tu r a  fo r ti n e c  p o te s t  u n u m  se p a r a r i ab  

a lte r o  ( 10 11) u t  g e la tu r  s u b s ta n d a  a q u e  i l l iu s  (" ) cu m  fr ig o re  p o s t  a c c io -  

n e m  c a lo r is  in  ip su m  ( l2 13 14 15) q u e  e s t  o b te s is  (n ) e t  e r i t  e x e m p lu m  a lu ­

m e n  ( u)  quod  n o n d u m  g e la v it  p ro p te r  su a m  u n c tu o s ita te m  e t  id  e s t  

d u c t ib ile  ( l!)  L a p id e a  v e r o  d e  s u b s ta n d is  m in e r a lib u s  m a t e r ia l ite r  ( 16 17 18) 

su n t a q u e  /  se d  n o n  c o n g e la n tu r  a q u a  so la  /  se d  e c ia m  cum  s ic c ita t e  

q u e  a lt e r a t  a q u e ita te m  ad  te r r e ita te m  e t  n on  e s t  in  e is  h u m o r  n im is  

u n d u o s u s  e t  id e o  n on  d u cu n tu r  /  e t  ( ” ) q u ia  eo ru m  c o a g u la c io  e s t  e x  

s ic c ita t e  n on  so lv u n tu r  u t in u ltu m  n is i p a r  in g e n ia  n a tu r a lia  s o lv e n d a  /  

A lu m en  a u te m  e t  sa l a rm o n ia cu m  su n t d e  g e n e r e  s a l is  n is i  q u ia  

ig n e  ( IB) in a n im a to  ( l9)  m a g is  q u am  te r r e a  /  u n d e  e t  to tu m  su b lim a tu r

1. TB statim .
2. TB liquefiunt.
3. TB humore.
4. TB adds divisionis m ineralium .
5. B, L ductissimum  ; TB ductilium.
0. TB correctly vel simile.
7. TB ductilibus.
8. B, L m ultum  ; TB et sun t m ultum  ductilia non liquabilia  (correctly).
9. TB ductilium .

10. TB a ltr i ; B, L et ; TB et congelatur.
11. TB istius, omitting aque.
12. TB ipsa.
13. TB optesis.
14. TB apparently n  vivo quod non.
15. TB et ideo est ductile.
1G. TB natura.
17. TB omits non ducuntur et.
18. TB ignis.
19. TB correctly in  sale armoniaco.
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e t  ip su m  e s t  a q u a  cum  (')  a d m isc e tu r  fu m u s c a lid u s  fu m o su b t il i  m u lto  

ig n c ita t i  (2) e s t  c o a g u la tu m  e x  s ic c ita t e  A q u a ita s  v e r o  su lp h u reo ru m  

m ix ta  e s t  (3) cu m  te r r a  fo r ti c o m m ix t io n e  c o n fe c c io u e  ( ‘) c a lo r is  d o n e c  

fa c ta  su n t iin c tu o sa  e t  p o s te a  c o a g u la ta  e x  fr ig o re  A ttr a m e n ta  v ero  

c o m p o s ita  su n t cu m  ( 5) s a le  e t  su lp h u r e  e t  e x  la p id ib u s  e t  e s t  in  e is  

v is  a liq u o ru m  (°) co rp o ru m  liq u a b iliu m  Q uod a u te m  e x  e is  fu e r it  ( ’) 

u t c a lc a n tu m  e t  a la c h a r  g e n e r a n tu r  e x  m a io r ib u s  g r a n is  a t t r a m e n ti  

e t  n on  (8)  so lv itu r  n is i sa lse d o  (9)  e iu s  cu m  e o  quod  e s t  in  e o  su lp h u ­

reu m  e t  p o ste a  co a g u la tu r  e t  illu d  ( '“) i am  a c c e p it  (" ) v im  m in e r a le m  

ab  a liq u ib u s  co rp o r ib u s q uod  a u te m  a c c e p it  ( l2) v im  fe r r e a m  e r it  

ru b eu m  e t  cro ceu m  u t  c a lc a r  Q uod v e r o  v im  a e r e a m  a c c e p it  e r it  

v ir id e  /  u n d e  im p o ss ib ile  ( 13) e s t  ( “ ) a r t i f ic ia li te r  is ta  d u o  fier i ( l5) 

A r g e n tu m  v iv u m  v ero  u t a q u a  ( IC)  c o m m isc e tu r  ( l7) cu m  te r r a  n im iu m  ( l8) 

su b t il i  su lp h u r e a  m ix t io n e  fo rti n e  ( l9) q u ie s c a t  in  su p e r fic io  p la n a  /  

e t  h o c  e s t  e x  s ic c i ta t e  m a g n a  q u e  in e s t  i l l i  ( i0)  e t  id e o  n on  ( 2‘)  a d h e r e t  1 2 3 4 5 * 7 8 * 10 11 12 13 14 15 * 17 18 19 20 21

MAXIMI PHILOSOPHORUM ARISTOTELIS I)E MINERALIBUS Î) 1

1. TB cui.
2. TB incorrectly aqueitatis.
3. TB per mixacionem.
4. TB correctly fermentacione.
5. TB ex.
G. TB aliorum.
7. TB fiunt.
8. TA page 10 verso.
!). TB iideo.

10. TB idem.
11. TB accidit.
12. TB ceperit.
13. B, L, TB possibile.
14. B et ; TB erit.
15. TB a secundo artificialiter fieri.
IG. B, L, TB que.
17. B, L, TB miscetur.
18. TB nimis.
19. TB donec non.
20. TB illa.
21. TB omits, incorrectly, non.



ta n g e n t i /  e s t  quod  ( ')  a lb e d o  e iu s  e x  c la r ita te  i l l iu s  ( 2)  a q u e  /  e t  e x  

a lb e d in e  te r r e  s u b t il is  q u e  e s t  in  eo  /  e t  e c ia m  ( ’) a d m ix t io n e  Q  a e r is  

cu m  e o  quod  p r o x im m n  e iu s  q uod  c o a g u la tu r  e x  v a p o r e  su lp h u r is  (5)  

fa c i le  v id e tu r  a u te m  q uod  a r g e n tu m  v iv u m  e t  a q u e  i l l i  su n t s im il ia  

e le  (6) s i t  (’)  e le m e n tu m  o m n iu m  (8) l iq u a b iliu m  /  q u ia  o m n ia  liq u a ­

b il ia  cum  liq u a n tu r  c o n v e r tu n tu r  ad  ip su m  (9) /  ip s a  ta m e n  n on  

liq u a n tu r  p r iu s  ( l0) q u a m  c a le f ia n t  /  c u m q u e  c a le fa c ta  fu e r in t  a p p a r e n t  

ru b ea  S e d  p lu m b u m  p ro cu l d u b io  cu m  liq u a tu r  e s t  a r g en tu m  v iv u m  

se d  n o n  liq u a tu r  n is i p r iu s  c a le f ia t  E t  cu m  c a le fa c tu m  (" ) fu e r it  co n ­

v e r t itu r  ad  c o lo r e m  co m m u n em  o m n ib u s liq u a b ilib u s  u t  ig n e u m  rubo­

rem  e t  id e o  m is c e tu r  ( l2) a r g e n tu m  v iv u m  cu m  il l i s  co rp o r ib u s q u ia  

e s t  d e  su b s ta n c ia  eo ru m  S ed  i l la  ( ,3) co rp o ra  d ifferu n t in  c o m p o s ic io n e  

su a  ab  e o  i l lo  ( “ ) m o d o  q u o d iffer t  a r g en tu m  v iv u m  ad  su a  s im il ia  ( lo) 

e t  p e r  c o m m ix t io n e m  q u e  ( l6)  m isc e n tu r  cu m  i l l i s  d o n e c  c o n g e le n tu r  /  

e t  s i (" ) fu e r it  v ivu m  a r g e n tu m  p urum  /  c o g e t  ( ,s) il lu d  v is  su lp h u r is  

a lb i e t  n on  u r e n t is  e t  is tu d  ('°) e s t  ( 20) o p tim u m  ( 5I) q uod  (2i) p o ssu n t

1. B, L est que ; TB Et quoque.
2. TB ipsius.
3. TB inserts ex.
4. TB im m ixtione.
f». TB inserts correctly et forte hoc «iodo gelatur per plum bum  vel ex vapore 

sulphuris.
C. TA lins et aque illi sun t sim ilia  ele (sic) scored through. B, L, TB et que 

ill i  sun t sim ilia  elementum sunt ...
7. B, L sint.
8. TB omits omnium.
9. TB ipsa.

10. TB omits prius.
11. TB liquatum.
12. TB promiscetur.
13. TB ista.
14. B, L, TB illo eo.
15. TB a suis similibus.
1G. TB E t prom ixtiones alie.
17. TB cum.
18. TB et congelabit.
19. TB id
20. TB inserts res.
21. TB optima.
22. TB quam.

5 2  AVICKNNAK MINEKAMA



r e p e r ir e  ( ')  i l l i  qui o p e r a n tu r  ( 2) a llc im ia  (3) ut ( ‘) c o n v e r ta n t  il lu d  in  

a r g e n tu m  E t  s i fu e r it  su lp h u r  n itid u m  Q  o p tim u m  cum  ru b o re  c la ru m  

e t  fu e r it  ( 6)  in  eo  v is  ig u e ita t is  s im p lic is  n o n  u r e n t is  /  e r i t  r e s  o p tim a  

q u a m  r e c ip e r e  ( ’) p o ssu n t a lk im is tc  u t e x  e o  fia t au ru m  H o c  e n im  

ip su m  c o n v e r t it  (8) /  e t  s i fu e r it  a r g e n tu m  v iv u m  b om un e t  b o n e  su b ­

s t a n d e  e t  su lp h u r  non  pu ru m  quod non  s i t  in  e o  v is  a d u r e n s  c o n v e r te t  

ip su m  in  a e s  A rg en tu m  a u te m  v iv u m  si fu e r it  m a c u la tu m  (9) n on  

m u n d u m  ('°) te r r e u m  p o ro su m  /  e t  su lfu r  (" ) n on  m u n d u m  f ie t  e x  eo  

ferru m  In  sta g n o  v id e tu r  e s s e  a rg en tu m  v iv u m  b o n u m  su lp h u r  v ero  

m a lu m  e t  n on  b en e  m ix ta  ( l2) P lu m b i v ero  a r g e n tu m  v iv u m  e s t  

im m u n d u m  lu te u m  ( ” ) e t  su lp h u r  e iu s  m a lu m  /  m u lt i  ('*) v a p o r is  e t  

fe t id i ( ls) /  u n d e  non  ( l6)  b e n e  c o n g e la tu r  E t  a r t if ic e s  g c la c io n e m  fero  

s im ile m  ( ” ) a r t if ic ia l i te r  fa c iu n t q u a m v is  a r t if ic il ia  n o n  e o d e m  m od o  

su n t q u o  n a tu r a lia  n e c  ta m  c e r ta  l i c e t  p r o p in q u a  s in t  s im il ia  /  e t  id e o  

c r e d itu r  quod  c o m p o s ic io  e iu s  n a tu r a lis  h o c  m o d o  s i t  v e l  v ic in a  h u ic  /  

se d  a rs  e s t  d e b il io r  q u a m  n a tu ra  e t  n o n  c o n se q u itu r  ea m  q u a m v is  1 2 3 4 5 * 7 8 9 10 11 12 13 14 15 * 17

M A X O II r i I IL O S O r i IO I iü M  ARISTOTELIS L E  M INERALIEUS 5 3

1. TB accipere.
2. TA page 11 recto.
3. TB alkim iam .
4. TB et.
5. TB E t fiunt sulphur mundum.
G. TB fiunt.
7. TB reperire.
8. B, L convertat ; TB convertitur. TB adds in  aurum.
9. TB malum.

10. TB im m undum .
11. TB adds sicut.
12. B, L et haec si bene m ixta . TB adds sed tanquam  .... composita. The prin­

ted editions usually have sed tanquam  per parva  composita, et ideo non fit 
taie. For the last phrase TB lias et ideo bene jit tale. B, L have et ideo fit sal.

13. B, L Plum bi vero grossi argentum  vivum est male ponderosum luteum  : 
TB Plum bi vero grossi argentum vivum est m alum  ponderosum et luteum.

14. TB mali.
15. B, L add et debilis.
1G. TB omits non.
17, B, L sensibilem.
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multum laboret Quare sciant (') artifices alkirnie species metallorum (*) 
mutare ( ’) non posse / se<l similia (*) facere possunt et tingere rubeurn 
citrino (s) ut videatur aurmn /  ant tingere albo donec sit multum 
similo argento (6) / aut eri aut (7) plumbi immundicias abstergere 
possunt / verum tamen semper erit (") plumbum quamquam (D) videa­
tur argentum optinebunt tamen (in) in eo aliene qualitatis (") Ceterum 
quod C2) différencia specifica aliquo tollatur ingenio (n) non credo 
possibile / quia in talibus ('*) non est quod ( ,5) complexio convertatur 
quia (IS) ista sensibilia non sunt de quibus mutantur species sed sunt 
accidentalia et proprietatis ("). Différencie metallorum (l8) enim (” ) 
non sunt cognite / et (2n) cum différencia non sit cognita quomodo 
poterit sciri utrum tollatur (5I) nec ne vel quomodo tolli possit / sed 
expoliacio intus accidentum ut saporis coloris ponderis vel saltem

1. B, L, TB sciant mitem.
2. B, L vere ; TB aeris.
3. B, L permutari ; TB permutare.
4. B, L insert vel ; TB inserts alia (?).
5. TB citrone.
0. B, L et album tingere colore quo volunt donec sit multum simile auro ; 

TB et album tingere colore quo volunt donec sint simile materie aut auro.
7. B, L omit the second aut.
8. T B esset.
9. B, L etsi. TB quamvis.

10. B, L sed obtinebunt. TB optinebuntur in eo qualitates alienas.
11. B, L qualitates aliene. B, L mld ne errent in eo homines nisi quia acci­

piunt in eo sal armoniacum ; TB adds ut errent in eo qui accipiunt solem et 
salem et argentum. Cf. the Arabic.

12. TB que.
13. B, L insert ego.
14. B, L omit quia in  talibus  and insert et.
15. B, L insert una.
10. B, L quod.
17. B, L accidentia et proprietates, agreeing with TB.
18. TA page 11 verso.
19. B, L differentiae autem eorum metallorum.
20. B, L omit et.
21. B cola; L colla; TB tollitur.



diminucio non impossibilis (') quia tunc liée (!) ratio non stat Ceterum 
qui (1 2 3 4) proportio terrarum  substandarum  compositis non erit in omni­
bus eadem Hec compositio ( l) in aliam mutari non poterit composi­
tionem nisi forte in primam reducantur materiam et sic in aliud quain 
prius erat permutatur (5) / Hoc autem per solam liqiiefactionem non 
fit sed acciduntur (6 7) ei ox hoc res quodam extranee (’) / etc. Finis.

MAXIMI PHILOSOPHORUM ARISTOTELIS I)E MINERALIBUS 5 5

1. TB sed expoliacio activum fieri potest ut colorum vaporum ponderum 
vel saltem diminucio non est possibile, with non est inpossibile interlined.

2. TB contra hoc.
3. TA has qui scored through. TB ceterum proposicio composicionis substan­

tiarum istarum non erit in omnibus (eadem omitted).
4. B, L omit compositio but add ergo ; TB igitur.
5. B, L permutetur; TB permutentur.
G. L, TB accidunt.
7. B, L add Explicit liber mineralium Aristotelis ; TB adds Explicit capi­

tulum mineralium Avicenne,
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آ م ء١ .٠ب ا ك

ى ب ن ثلي لا ن ص  المءروف الن عبد ؛

سينا بابن

 الطبيعيات ن٠ الخاس الغن

 العلوية الاكار ق

ونثره بطبعه اعتتى قد

رد١هولت بمي ادك
ل١ الاستاذ  كلصنء بمدرسة ايجياء علوم نى لاذ

رحل الخررسة بالمدينة

ىة١ ياريزف ر غايتئدر نول بمطبعه ة

١٩٢٧

م



ن فاءشال كتا

م ازحمن ٠الله مســـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــب ز ل ا
[A 144b] ش  الطبيعيات ن٠ الخاس ا

ل الذن ذا۵ تالتان)ا؛ الملوبة الاتار فى ت ث ل ءلى ي  الكايتات اكوان ط

 اجء ينش وما العلوية والاثار العادن من لها ض لا الى١

ك من يحدث ١ب الاولى الهالة  لارضالء؛١ بناحية ذل

ن٠ ل١ح ولنحهق اولا لنبتدى الجال نى فصل  تجب التى والمباحث الجال كت

ك فى ب٠ ان وداا ذل ن٠ حال والثانى م|٠ا الحجارة -كون حال |٠ا و  الحجارة ت

ي ل ن ما [7ل -كرن ل١ح رالثاك الكثءدة او ؛٠اذ ا كد ص ارتفاع له .  و

ى استيلاء لان -غجر لا الخالعة الارض فان الاكثر فى اما أجء فنقول ي  ا

ك وانما ئ ل امناكا. .قيدها لا الارض على  الاكثر فى الخجارة اه؛ نوت

ن ل جه ل على ؛٨ 145٠] احدهإ التكاذن ن٠ و عل والثانى ايفخبر ي

1. 0 01ا11ةث ٤!1ةذ )ل11ذ.ا15.يا

.5- ٤ط لآ8 .0؛  2ه

ب . ث ن ب ع ك ئ٠ الارض بفاحية ي  3. 13 ذل
 4. ٨ اولها .
د . جبا 5. ٥ ال

ة ر سي سيرة او .ا  6. 13 ا
 7. غ (ل؛ئ ق تكر .

ه 8. ا[م110 1ذاع111 1؛-ا1ا1؛؛1؛1110ه )ا6ج1لآ8 ا161.

9. 13 ,ت٤ت٠ .
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ر الجرد سمل ت ئ ك ن ر١الاحج ن٠ ١ش كذ  نيه الئاب لجوهر١ من )اء ت

ن ما ب اكثيرأ الارضية كل ة فيه الغالب الجوهر ض اجء ت لآب  لطبت١ من اكثير ا

ى جا يسعحدل م حجررخو٠رهو الحجررالطيت ببت ثيثأ ارلا ويستحيل ء  ح

ل لم فان لزجآ كان ما بذلك ت١الطتذت واولى ك ت فانه لزجأ ي فت  اكثر فى ي

هدا رقد لججر ان الامرقيل  الذى الايت [٥١ ١ب كان مرائع طغوبتتا نى ثا

ل ذ ك الراس به ي ط ق وذل جا رتحج ]ا[ رقد شاهداه م جيحون ث  أ5ل ح

خإ ك ر  تتك^ن رقد سنة وعثرين ء8] ثلثة من [7ل قريبة [٠ا مدة ق وذل

ل الماء من الحجارة با ل د ن١ احدط جهين ر >، ا م كا١يظر كا ء الما ي  [٥١ ر

ب ان رالثانى يزمتته يسدل  ء ا وقد مسبله رجه يازم شء سبلانه فى منه ر

وند جر ل مياه ثو^ددتا ي ب جا يتعقد عاوب٠ مردنع عل لج٠شإرم نا ء ١ ق  ار ح

ى ع خذ اذا طر١ق مآء ثوهد رقد الالراز مختلغة ح د ثم ا م  عل انصب واذا ي

ه من مرب تة٠حجر ارض لتلك ان ايضا فعلمنا حجرأ الحال ق انعتد مبل

ر ى5يثء .  1. ا
ت ئ . 0 ص ع ؛1 2. ٥ 1؛،١ة ت5ت

 3. د .نيء
ا5 5 . ؛ د 011؛ 1. ا

ء ءوا١ع٦ت . د١ع١ت ; ٨ جوا١لا  5. 13 ءدا١ء١ت ء
ئ . غ 13 واد , .0

 7; ٥ هرمة .
ف . 8. 0 ئ

ا8 كما . ل8 ؛1؛ 9. د 011؛؛
ش٠ 0 و ه ؛1 1. و 0

ل . -ي 11. د ذ
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جل ]ا؛ مجدة معدجة قوة الارض ل ت با ل ن7 فبادى الجرد الى ا  اما الحجارة كو

قم وهذا المآثية نيه يغلب جرهر واما لزج طيتى جوهر ن ن١ ^وز ال ر  ك

لارئية عبه غلب قد يكون٠ ان وعذرز مجتدة معدبة قوة من جرده  عتى ا

وان التدار دون يالقوة فيه الارئية غبت يان المزح يتعقد.به الذى الوجه

ة تشعلى٠ثم حوكي خ نى التى الارضية ن ت على بل ال ونش اخرى كت
ا٠ ٧١ نى لها شاركة )ح؛ -كون ي ل ا الحرارة .،اونة ب ك ه ف  الحر [4] س

و̂ن ن١ تمببرز عندنا مجهولة ؤرى٠١ ةوه ار يعقده  ارحنبته ء ) فتك^ن بالضد ي

ة١ي باردة بقرة ء0ل يتقلب ت ا >، طباعه فى لآء١ فان وبابلة ؛7ا بعينه ب  عل

ل ا8] ن١ حي ت ينأ والارض إلا؛ للارئية قرة غلبة س الارضية الى ب ت كا ا  عل

ل ان ا(اا طباعها ق حي ت  يةذذه شء وهاهنا المآرة قوة غلبة ض المآؤذ الى ت

 سزئبن من مدئب عو٠و شاؤا ١ذ١ العذراء لبن يدونه حيلهم فى .ضلر قرم

ك ا ؛ سا١ج جرها يتعتد ل وذل د مما ك^رة اثياء ودم هذا صخة عنى ي

ة۴م . ؛د 1. 15 ؛111(1 0 0111!

2 . ٨ يء,ت .

3 . ب ل ع ت د : 0 ت ق ع ن 15 ي

4 . ه . ٥ قء٠ي

5 . ك . 0 س١يت

6 . ب . غل ٠ث نت

7 . ة . ع 0 ،5ت

8 . ق . ؛ ا ، 0ة 0 0

9 . س . لا) 0 ا

1 0 ء . د٠ 11 ٤طبا

11 ث؛ا ا 0، با ي ث ا . د ج
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لا تؤذونه  بفختر آ٠١ اذأ الاحجار ون٠فك الاحكام هذه صدق وعقدا ح

ى فى الزج لطئ١  او ارضية يبسة٠ طبيعة من المآئية لانعقاد راتا الثم

 هحيحأ ونبات لا[ حيوان تحجر ض ا۶يح ما كان وان حار مجفف سبب

ة معدنية قرة شدة فيه بب٠ل١ف م ج ح  ينفصل او الحجرية اليتع بعض ق مجدث م

س فانه يلقاه ما يحجر رالخنوف الزلازل نى الاثف ض دفعة  استحالة ل

م جا لا ع من ولا المياه استحالة ض ابعد الحجر؛ة الى والدبابة الخدوانية ا ت ل  ا

ل راحد عتعبر نوة عليه يغلب ان المعبات اجء فى حي ت ل لان اليه ب  واحد ك

ى من ريى متا با\ التى العتاعبر ن٠ ك جن ل ان فثانه العتعر ذل حي ت  ي

ك الى لإ ما ء٠ل؟ ولذلك العتعر ذل ت ح ئ م١ ء4, ا ب ت نى الرآتعة لا  اذلاحا

م الملح الى لاجا  نى رالابطآ الرعة واما النار الى الحريق نى الراقمة وا

 شديدة كاذت فان الختلذة القوى ب بمس. ا؛ضأ يختاف ان بموز فامر الاستحالة

ل ا٠ح اليرربب د بذ رفى يسير ^ان نى احالت جدا إ من ك ك  واى ي

م  >ا٠ل الرهنة الهرقة الارغفة هررة ؤ رغيفأ را.ت وقد بلونها يتلون ا١ي يقع ج

ز عليه وجهيه راحد باي ورنه محجر قد بالباع الرزمة ارسط التخطيط ا

ن الذى ب جبل نى ملق ووجدته التنور ف _كل [٥] بلاد من بلدة ض قر

ه. ت ا ذ ا , ء 1, ح . 1 5

ه س . .2

3. ٠.لهذاة
ىذ ٠ سه ك٠ال ل ى ل،ذلاع ل٠ا ي م ؛3 ي  4. ٥ 001ا

ة٠;ال٠٤رلع٠.ال ةد. ع رت
6. د بلدة .
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ءإ٠٠د انما الاثياء وهذه ء ) مدة معبى وحماته جاجرم يمتى سان١خر ل زب  لعاة ت

كا\ ل[١ل فاتا ر؛رءه\ ى نى با بت ل ن رقد بإلآلل[0 14٠اا5] موجودة فظاهرة ا ل ك  ي

 العواعق فى يحدث ما وكبرا اءا طغيت اذا النار من الخجارة من انواع

م حا ة ا د ي د  ه—ياب باردة فتصير تطغاء ان للتارذ يعرض ما بب٠ب رحجربة ح

ول صئه على نحاسية اجمام وإلبروق لقنواعق١ فى ٠لترإث١ د٠إام ق يبح قد٠و تع

واذا لديلم١و الجل بلاد فى مثلها ريبع فوق الى متعطفة زا؛دة لها الخام

ت وقعت ر ع جوعر ن ويكل الارض فى ا ك ج ا١ي نحليآ جوهرآ ذل  ء5ل إ

ل اذابة تكاقت وقد . م ك من ن ب فر إه؛ يخرارزم ذل ذ [1] لجلل يزل وثم ي

ب ماون دخان مغه صخ رقد رمادى جرهر مته بق حتى الحفرة الى يغر

 امر ن٠ ادركتا. الذى زمانا نى |لأ| جرزجانان .دلاد كان ما بالتواذر عتدى

ن لعله حديد ل منا رحمسن ماية ز  با م لارض١ ق ؛؛ا فتفن اذواء من ز

ب د١ء ثم الحا؛ط بها )ئ)ء ى٠التى.ر الكل؛ بو٠ |ااء ذأو-لبن او ا|٧) برة نى فنث

ئ. ل م ى ت  1. 0ي

ب . ر ب٠ئ ; 1؟ س د غ  2. د د

 3. 1أ داى .
س٠ل . ت ; 15 ه  4. د للغ

أ . ؛ ا ا11ة ع ا 5. د 0ا

6. ٥ م55ا >ىءت .

7. لال 0, 1\,)٠ ,٦ ا٠0ل1لد1؛؛ة1؛؛ 01101, ا1،0 ة011ا0000 !ا01<١ رء٠٠ى١ذ ٠ج)هل ط
10ء١0اء،ج4.

8. 15 هاىف5حد ; 0 حدنشاق .
9. 0 ض .
10. ٥ نباة .
 1سه.ا٦.ب

ب . . ٥ .1 2
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ك الئاس رسع الارض  به ظغروا اره تفثدوا فلما )اء هايلأ عظأ ١صوت لذل

ط كاتبه ثم جرزجنان رآلى الى رحمل  الامير وهر ععرنا نى خراسان ن١ا

كم التة بن٠١ر الدرلة ءن٠ وا ن بن محرد ا.ل ك ك  لد ه٠ر الغلب الظفر سب

ر تاولوا لثقله نقله فتعذر منه قطعة اقاذ او انفاذه  فا مئه قطعة ك

ل الآلات كانت ك لآ فيه ت ل وكان محب ا  يعمل ء2شإعل وكل مثبء ك

ر فيه ك ت ر اخر منه فعلوا م١لكل ي لا  يطح ان ردام اليه فانغذره [٠ ل شيثا ا

ك جلة ان وحكل عيه فتعذر سبنأ منه  اجزآء ن٠ ملتئأ ابلوهركان ذل

 عيد دئة١ عبيد ابر الفهيه رهنا يعض يعفها التمق ستدرة صفار جاورسية

هد )ؤ؛ صاحى ابوزجانى محد بن الراحد ك هذا ثا ت ك  ان ررحدل

ف ن٠ كئيرأ رو ن انما الجيلة ايمانية ا  وشعراء الحديد هذا مثل من اي

ا رب ل ك ١وىذر قد ا  وحدثنى ادجارة ن تكل ن٠ جذس فءذا م۵ثعر فى ذا

 قر:ب ر١ثاةز٠ ن ديار هرز *ندور تو١ ودو ان٢ىب١ دولة *ثاع ن٠ ثقة

 ق رل اند ء7ل الله رحم.ه اء٠لا ؛زار٠دث بن محد جعفر ء5ل ابى الجدل الارر

 كان انه الا طد؛د١ هذا وبع صذذ وقعه صغة ما اوآء١ *ن طبرستان جبال

ءذجر٠ ت^ون واتا * الحجر ت^ون ق القول جلة فءذا [8] كتره حجارة

1. ٥ ،1آ٦1ا8إ١08٠ت8 ،11ه8ه ا١آ0 ١١٠011ا8.
د . ل ع ن 2. ٥ 011١،إ8 همل

ا . ئ ي ز ث  3. ٥ الامز ان
س .  4. د لآ؛8ه1،8 هذا ؛1،ك01٠ لأ

 5. د ابى الاس .
ذ ; 1؛ ز٧ر٠دس .  0. د ةرير٠د

7. د 0،؛لآء8 ; 1؛ءذل الا، حرس .
ة٢. ه ز د ب , .8
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ك دفعة اما فدكرن كبر أ يغانص عئلم حر سبب وذل ر ي ب  راتا لزجأ ك

ة ل ق لأ ل ق ن و ك ن ،٠ا ا ا م ا لا ا ; ا ; ل  ء

ك مع فقد الارتفاع ا2ا تآ١ر ت سبب لذل ب له مع وقد .النا  .العرض س

ب اأ١ ب ل ق فكا بالذات ا  الرخ يربع ان الهوية ازلاذل من كثزر غد ين

 الذى ذآ١ر دفعة اروابى ن٠ راية ويحدث الارض ض طايئة للزلزلة الفاعلة

 ن١ بعش درن ا أ؛ انحفار الارش من الاجزآء ليعش يعرض فان بالعرش

ن٠  دون الارش من جزء >، حي، لها تتفو حفارة ي\ه٠ ار نتافة ر_اح لاا كذ

ل ما فيئحفر جزء ي ل لا ما ويش عيه ي ي  السيول تزال لا م ١راي طيه ي

دأ غررأ يغور ان الى الارل الحنر ق ء5ل تفرص ي د  غه انحفر ما ويتى ث

 وربما والمالك الحفرر من يئها رما الجبال امرر من كالتحقق وهذا شاهقأ

ن٠ الارض من الاجزآء ان الآ الفيضان متئق والرغ المآء كان ر  غتلغة ك

 الخجرى ويبق البن التراى ويحذر حجرية ريعفها لثة يعضها فدكون

ك يزال لا بم *رتفعأ ل ذل ي ل  ريتى ع٠ولمت ام٠لا١ عل ويحفر يحفر ا

الاسياب هى فهذه اكئر إلآء ثءوقه كان الارض غه انحفر وقد\ ا؛اا التتوء

؟١١- ا١11١ا, ، 1, دم)ل ا:ء،١ايءا، ١1١0١١ا ا 1 ؛1)ا١ا ا1،ا 1 ١ (: ا ،\\\ \،\اة ،١؟ (إ ؟١\ب١ ٠ة\ ؛ ١. ا\

10١١٠ 8 1للءللء0؛لل(1ا0ل7.
2. غ !11861؟.، اتم۶ .
3. 8 00،؛8 اذءىل .

.لي ؟غ لى٤ي .
5. د ب؛ش .

ب ; 0 الئتة . ص ; 2 ال 6. غ ال
لآ . د ئ 7. 0 ث
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حد ض تكازر فالجبال الثلثة الاحرال لهذه الاكثرية ب ا سإ  الحجارة -كزن ا

ف لزج طق من تكر:ا\ ان والغالب  مدد فى ومحجر الزمان طول على ج

ف فى كانت قد المعمورة هذه ركزن ان هيثبه يضط لا ل  غير [ ل الايام ا

لانكئانى بعد اما فتحجرت ابحار ق مغمورة ل معمورة لا قليلا ا  قب

ت -ض لا مدد ف ق؛هدء[0 140 ]*، با تا ل  لثدة الياه تحت واما احراقها تحنظ ا

 تكاون وان الانكثانى بعد تكاون ان والاولى ابحر تحت الحقنة الحرارة

ر فى يوجد ما ودنا لزجة طتذتا\ تكارن ذ١ التحجر ٠> ا٠طتتئ تعيبا ي  من ك

ت الاحجار سن ك ذا ى الماءبة الحيوانات اجزآء ا لاهدان د زلا وغدرها كا ع  ان ي

ن كل غأ١ فاعانت هناك تولدت قد اتحدنية النوة ت  استحالت قد هياه تكاون وان ي

ل حجارة ايغأ ك ن ان الارل ل كل  ما وكثرة الجلة هذه >ا الجبال ن تكل ي

ف ثم العبت هن ارحر )لأء عليه يثتمل ما لكثرة الحجرية من ا١فت ث ك  عنه ي

د بيا\ فيا والرياح انجول حفرته لما وارتفاعها ا  رايت الجبال اكثر تاملت اذا ف

ك ولكان السبول من متولدآ يكل تجا الانحفارالفاهل ر ذل  )اء ركان نم انما ا

ق فلم ء4ا كثيرة مدد نى ل ي ك  عهدا هلما لاقربا١ ار .رى انما ل اره سيل ل

ء٠)ل سؤها عهد لان وذلك والتفتت ء5ل الازناض نى هى انما الآن الجبال واكثر

1 اى٠ااذ . .0
2. 11 01111ة، ل٠بثت ها ٠٦1،ل1 1؛ل1ة ى٤ء 1.01. ءي، .

ة. د د ؛م :
ها . ذ ف 6. د ن
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م\٠و ذ ى ح كان ءا٠ا ك ن ا ث ك ا ا٣ء ء١اب ا ر  سلطان نى ٧١ف والان ])( ي

 ار فيا محجر مياء اجء سبب تزايد كانت ان جبال من الله ثاء ما الا الشت

ب كا٠ بلنتى ققد فيا فيتحجر كثدوأ طيا ا١اب تودى سبول ح  شوعد قد انه ا

هدثه ما واما الجبال بعض ق ذلك ط ف انا ثا ك ولس جتحون ث  وذع1ا ذل

ق ا٠م ح ن جبلا هى٠ي ان يت ا١ هذه من فاكا ت ا ع ث ك  واقوى طية اصلب ل

جأ واعظم تحجرأ  وابا اجء ءلى١ر اربح ق دونه اؤء ما دم٣١ ذا١ فانه ؛ء٤ا ح

ق ن ان فيجوز الجال فى الوجودة الطبت رر و ك ك ت الروق تل  من لآ

كذ التحجر مادة صمبمء ب الجال من الآء لئتت٠ ما و؛اء جهة من ا١ل  وامتلا تز

ت والنجاح الاردية فى ه ولجته الميا. عليه وال  ار الجبال ارهاص هثت

ه ز الجيدة طيتيا ائء خنل ر  متنق عير ابحر طبت من القديم ن يكل ان ايغأ و

ن الجرهر ض ومته بمجر لا ما مته و قربا تحجأ بمجر ما ؛؛إ زببه من فيكل  يتر

ب فيه غابة ء٤إا ما )هإء ي تحجره ب ول ب من ا لابا ن١ وبمون تعد لا التى ا

أ , ر ب ي ا ر ي 1. ٥ي
ب٧ . 2. د ء

ا .  3. ء ؛111(1 ٥ س
 4. ٥ ى انهت .

ه لا ع ا . .5
ة٠ د ٤أ٠د .
ت . ف 7 د ت

ل اوهانى وئشيتء ٠ جبا ق او ال ح ق ; 3 بد حل ل  8. 0 د

ف . ل ا لا0،6 بع ن ل,؛اااي؛ا :اا ؛ ا

ي . ه لكيئ س ; ع2ه ش ه ; .10 
11. ٥ آء٠.
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لا يغيض ان لبحرايضأ يعرض ل سهل ن٠ مختلط ر عل قليلا قل ج  ينصب ثم ر

ل فيعرض ]ا؛ عته ه د ان منه لل ح ت ا ي ن ك يعرض رلا ل ل ذل ج  واذا لل

ف عند لججر لان ١وستعد كان طينأ استحال لانكثا  تحجاأ تحج^ ويكون ا

فا ا را ث لانكثانى )ج؛ واذا.اربع ق ى ا  فى التديم التحجر نريك نرتا تحجر ما ءل

ن ان وبأوز لفئتت استعد ما حد ك يكر ى له يعرض ذل  للتربة عرذى ما عك

ك ا١فى ويعود ويبن وطب هذا ان ن٠ د وذل ع ت ت ١ذ١ كا للحجريه ي ت ن  اء ٠ ا

ب والطبت الاجرة عرضت ثم الماء نى [4ل وطيتأ وزا؛ اجرة ي ل  عرض النار على ا

 والبن وللتراب ثالأ بالنار ء7ل الشت استعداد ء٠ل الانتاع زادها ن١ [ةل الاجرة

ف ان وبوز قوى لاستحجار استعدبت ان كذ  ا ا طينه وانعقد ءر٩ب١ عن الير يت

أ متنرد كانه الجبال بعش وى رقد ن ك ن يكل ان اهء ه فيثب نانأ ا  ند ذل

ت فى ا١طش كانت ك دق ذل ك أ ما ت قأ ا ف نذه؛ءكان١ب ذا ث اولاءنم ۶ار ا  حد

ف اخرى مدة نى بعده م انى على سال قد ركان ۶ار اخر ا ء٠لل من ج

ا . ه ب غ ذ ي ; ه ا ا ا ؛ ؛ ة ئ ء .

ت .  3. د اتغغت ; ال تغغت ; 0 تفع

ا٠ 4. 0ب
ة . ه ة د د لا ا . 

 6. ٠ الاسعاع ; 0 الانتفاع .
ت . غ ستعداد! 15 علس٠لا ; ء س  7. 1,؛ ٥ .ا

ل .زءئ ل ل ] د ع ب د ا ع 8. ٥ طبغة ب
 9. 0 ويشبه .

ف .اف لأ ; ء ت ا ب ; 10. د ة
. د س .11
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ى١ وببن ينه حايل يمار .جوهرهخلانى  عرض لادة١ تحجرت فلما لاخر١ لان

ل حا ن قد البحر إجء وارض الا؛بن ببت خما )اا وانتشر ش٠ا ان لل ه د ت  ب

ن٠ وبد رسرية ر ت قدية طيئته ب ةو٠٠ئ ب ن ان وشبه ي  له يعرئى ما د

ل ل)ا من )ا;ءالارهاص اتعا جا ن فهكذا رسريا ال ر ب الجال ت

ا ،١١٠٥ أا[أ({8 1)0، ل01اال0ل٠0ا1 ،)]؛٠ 1؛،،؛د11. ء1١1ه، ل1ه\ل1 1؛٦ي ! ه ا ؛11.1.6 ؛0آ

ب وتكون الجال منابع ق فصل ١ ح ل والاندية ا

!111؛ 1؛1ه 860011(1

ل ٢ ع االزلازل وف الياء متاح نى ف
ا،ا8 ،.1،اا ا ه 6ا ،٠هآ١، آ ،١, ،1آ،٠١ ٥١، ،،!،٠ هآ١أ١ا1 ة8 0ا م،لا ،،868 0؛ 1١١0،،١١1آ ١. ١

ااآ1,ا .ءاء
، ٥١، 6،إآا5،اا،،،)1;68. ،آ0١-أ1، ٠آ ١أه.ا6آ8, ،،٠!، ؛ ،١ا،ذ1-) ،1١ لا8 0ا 6 غء٠ ١

1. \، ٣اذأ .
ا ؛يءدا01.6 ادض — ص حايلا داى . ه.ة 2. ٥ هإ3ا

 3. 13 الاوهاض .
ه1ة كاى . 4. 0 هذ5ا
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صل [1ععد6 148 ٥] ن فى ف لآ ت ا  المعدبا

م ن١ فتنول ادد-ؤة الجواهر احوال فى [٤] الآن نكلم ان لئا حان وقد جا لا  ا

سا يكاون زج؛ ان بكاد العدنية  ت٠ار۶وال والذايات الاحجار اربعة انا

م من ان وذلك والاملاح جا لا ب١ ضعيف الجرهر هوسخيف ما المعدنية ا ؤ  ب

 هو رما يتطرق لا ما رمته يتعنرق ما فئه الجوهر)ار( هوذوى ما رمته والمزاج

ب مثل ببولة اراوبة١ تحله ملس هر ما فئه الجرهر ضعيف ك  اجء والزاج زاء ا

ل لا دهتى هر ما ومنه وإلقلقند ء و لذوثادر١و  مثل ولة۶ب وحدها رطوبة١١ب غ

ت قم جلة من نهر الزيق واما والزرنخ الكري  عصر انه >ا الثانى ال

ه ار ت١التطرة ي ع [7] ت١الطرق بعئعر ث ج  بالحيلة ولو نائبة الطرقات و

ب لا يطرق لا ما واكثر ر  رمادة بمر يبت وانما ازسهدة بالانابة ن

دة مخالطة ارضيأ رأ۵جو يخالط مالى جوهر التطرقات دي  د٠ويخ مغه يرا لا ث

 هو ما جلة فى ويكاون وانضاجه فيه الحر قعل بعد بالبرد مئه المالى الجودر

 العدنية هر١الجو من الحجريات راوا يتطرق ولذلك لدهئيته يخمد لم بعد ص

1 0؛ ا،16 1؛،هي11 ٢618!011. 1 ا111 1 1. د١ 1؛ 0111،؛ .الآت 1١1؛،8 ({18أ ؛01018 0(1)
ق . ؛8 ا  2. د 0111،

3. ٥ ذ11861،ا8 عوهو١ال توى هو وها .
ب ٠ ل  4. لع ا

ح٠ 5ء11؛٤8واذا . ٠ 0 
 6٠ ٥ والئوشانو ٠

7٠ ٥ 00)1أ8 ا}ل1ل٠٤ةع6 ؛1.0111 او ٠
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 جردها بل وحده بالبرد جودها ليس ونش مارة تمأ١ فاداما )ءا الجبلية

ى ي ا ا ولس الارضية الى شابة الخيل ب ك دهتية حية رطو.دة ي  لا فلذل

جل ينعرق ك ليإس١ب انعقادها اكثر ان ولا الا اكثرها يذوب لا ؛2) فاذل

ة الطبيعية بالحبل عيه بمتال ان ني ش زن والذرشادر الذب راما ال ج

ك ارضيته ن٠ اكش الترثادر نارية ان الا الاملاح د فلذل د ع ت  فذو بكيته ب

ت راما باببى واتعتد النارية جداكثدر لطيف حار دخان خالطه ماء  اذياري

ت ان لمابيا ءرض قد فايا دأ غرأ راذوارذ بالارضية غر ي د  ؛3] غدر ث

ت م دهتية صارت حتى الحرارة د ت ق ي فايا )إء الزاجات راما بالرد ا  من م

د بعض قرة ء٠اام ريا وحجارة نبريتية ملحية جا لا  ميا كان وما الذايبة ا

كد شل ت  ع٠ اللحية ميا تمل وانما الزاجات ءلالة من يا٠دي والتاتطار ال

ا ما ة١ هن ي ي ت ي ي ت وقد ينعقد م ل د شا حد معدن قرة ا د ا جا لا  زا ا

شاد  النحاس ؟رة من استناد رها كالتلئطار [٠واصغرلل احمر الحديد نوة من ا

خفر ك ا ذ̂ه الزدق راما المتاعة بءذه ل٠يع ان عكرا١ ما ولذل مآء فك

دة غالطة بريتية جدآ لطيغة ارضية خالنلته دي مئه يتنرد لا انه حتى ث

ك من )ا؛ا ينثاء 18) لا ا7ل سطح لتد١ ل[٠ل يعلق لا فلذلك شء ايوسة نل

ه د ي س ا . .1 

ا6اا1ة ا٠ . ا  2. ٥ ةا
 3. ء سير .

ت٠ ا ب أ ج د 4. 0ا

5. 0 0ك٤ة 5 .
6. 0 ر٠اح5 امغد .

8, د الا٠. 9. د نعثاء ; 3 مفعيء . 10. د ئتععق .

8ل؛



ض ولا

 الا اللم

نه التى

ت ر عا ا

ل٠ ن١ ك

 ابه تعير

ا ١م١و ر

ل ر ق ا
ك التارية د ذه٠ت الزيق ]جء طق٠ ا ]إ[ ولذل جا لا  جوهرها من لانه كاه\ ا

ل ك  ىرمح ء٠اوماأ الزيق اخذلاف س عته عزلما يختلف الايءاد هذء ل

ب ه٠ش ق مجراه  نهيا الزيق كان فان يعقده حتى يخالطه ما اخذلانى وبب

 ل افف هو ل درن ولا محرق غر ايش ٩كر قوة فتعقده يخالطه ما وكان

ت١ كان فان الفضة مغه كان مئه الحيلة اهل يخن مها ري  افضل نقائه ع٠ ء

ك من  من افضل محرقة غير لطدنة نارية صباغة قر فيه ركان وانعع ذل

 ولكل ابلودر جيد الزيق كان ان م نهبأ عقده الحيلة اهل يخنه الذى

ت١ ري ران النحاس شل مئه كان احتراقية فيه بل نق غير يعقده الذى ء

ؤجة٠ .  1. غ ها

ئ سي .0 .2
ب . ذا  3. د ا
 4. 0 كذلاى٠
 5. د تعلب .

0. ,د ء ا٠ 5 .
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ا ١ردي الزيبق كان ن ه ركان ١رئي١ متخلدلا ء٠] د ت ن [2] 1يح ر كا أ ن ي  ا

 ان الا حسدأ زيبقه دكون ان فيثبه القلعى ارهاص راما الحديد منه

د رغير ردى بمريته ؛ د خل وكانه الخالطة ث دا فا ١لااف اء١ )اء ي ك فا  فلذل

د راما يعق لا ن ان فيثبه ا كل ن [٠ل طينية صله ازيبق ردى ئ كل  وي

ه ت  لهء يحاول ان يبعد رليى اتعفادء ۶يش لم فلذلك ضعيفا متتئا رديا ري

ت احوال بها يعبر حيلا الحيل اصحاب ت٠ الزيق انهادا  ء ء( ا الكلري

ل لم وان بالعناعة ء~وسة اتعقادات ك  الطبيعة ۶ >، المناعية الاحرال ي

ن بل ء7ل صخها ٠وءل كل ك ؛8] ومئارئة مثابءة ي ق نيبع لذل  جهة .ان ابعدي

ر العأعة ان الا لها وهاربة ار الجهة هذء الطبيعة فى ي ب ك فى ش  ءن ذل

ت١ايءذ ران يلحهها رلا الطبيعة ء اصحاب يدعيه ما راما د  ان فيجب ادييا

ن ديقا٠ح قلبا الايوبع يقلبرا ان ايديهم بى ريى انه يعلم  ايدبءم ى لك

ة تثديهات ن  ريعبنوه .الفضة الثبه شديد ايض صبغآ الاحمر ١؛مبذر حتى ح

 صدغ ائ ايفا الايض يعينوا ]داء ران الذهب اكبه شديد اهغر صبغا

وا ران النحاس ار بالذهب شبهه يثتد حتى ثاؤرا ما اكثر الرهاصات ياب

لا . يا 1. ا\د 15.
 2, ؛لأهاد٠.حا

 3. ٥ مداذل .
ة ؛ 0 ظيئته . ه مئتن .و . 13 ط

 5. د ص .
6. دالكباديت .

ه٠ه : ٥ صعة . ت  7. د ء

 8. د هةادبئ .
.٥١٠، 9 . 0
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 عبا يغلب وانما محفرظة ن ي جواءرها ان الا رالعبرب النقص من ا١ذئ

ح تخذرا ان للتاس ان كا سدا١ ق يغلط مجث وشابة كنفيات  والقلقند ال

ر يخنى ]ع[ مبلغا التدقيق ف يبإغ ان امغ رلا وغتره رالتوثادر لا  عل فيه ا

ب المئزع الغمل ]~ء دكاون ن١ واما الغرهة ل ى ار ي ك  امكانه لى ن١ي فلم د

ل الى سدل لا اذ حرازه عئدى ء3ل بعيد بل الاخر المزاج الى المزاج ح

ر بها التى الغصول هى نكون لا ن١ بثبه ة٠١وب٠٠\مخ الاحوال هذه فان ي ع  ت

 لئىء١ كان واذا مجءولة وفصولها ولوازم عوارض هى بل انراعأ الابءاد هذه

ف مجهرلا ن ك ك د يقعد ان ي ع  الاصباغ هذه سزخ واما فة\دء١ ار امجاده ف

ها رالاوزان الرراخ ن٠ رالاءراض ر رك  على ز٩تع ان مجب لا مما فهذا ا

ى به العلم لفقدان جحدء  يكرن ان ويثبه امتئاعه ءلى رهان اليته يتوم فلي

ب ق العتاعر بن٠ التى التبة ل رك  فى غيره المعدودة هذه من ر۵جو ك

ي ذ ل ك كان واذا الآخر ا ل ذ ي يفك ان الا [٠ا اليه يعد لم ك ل  اعادة ا

ي الى .٠١٠٠١ ى ءةل اليه احالته يراد ما - ك وب ل مما ذل ك  يحفظ باذابة ي

 طويل كالام هذا فى ولنا غريبة قوذ او غريب ثى. به يختلط وانما الاتمال

ل لقلناه ثنتا لز ك فى الغايدة ك الباب هذا نى متقطعة عته والحاجة قليلة ذل

ب نم ] كا ل [ ا

غ . 1. ٥ سل
 2. ٥ 0ااآ،؛8 ض اق .

 3. .بعده
 4. د يء٤٠ .

5. ٥ 0،ا11،8 ٠اب .



LIBRAIRIE ORIENTALISTE PAUL GEUTHNER
science nautique : Sindbad le Marin, Abou Zeïd, les Merveilles de l’Inde, Cheikh Mâdjid, Ibn M&djid, 
Soléïman eWuehri. — Les grands voyageurs : al-Bîrouni, Ibn Djobéïr, Ibn Batoutalu — Les sciences 
exactes■, l'arithmétique et l'algèbre : AhKhârizmi, Omar Kliéyâm, — la géométrie : les Banou Mousa, 
Th&bit fils de Korrah, Nasïr ed-Dîn Tousi, — la mécanique: Alimed nls de Mousa, Bédî'ez-Zéman 
cbDjazari, el Kh&zini, — l'astronomie : Fazâri, al-Batt&m, Abou’bW éfâ, Al-Birouni, Zarkali, aUBÎt- 
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T ome III : L ’Exégèse, la Tradition  et la Jurisprudence, 423 pages, 1922.

L a  Perse avant l'Islam  : Anochirvan, Hormuzd, Enenvlz, — l'Arabie avant l'Islam, — vie de 
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384 pages, 1923.
L a  Scholastique, Ecole orientale : El-Kindi, Fnrabi, Avicenne, — Ecole occidentale : Princes 

Almohades, IbnTofaïl, Averroès, — les Sociétés de Philosophes : les Sociétés secrètes, les Sabéens, 
les Frères de la pureté, — la théologie : le Kal&m, Motékallims e t Motazélites, Ibn Hanbal, Ach'ari, 
Gazali, Néséfi, ew dji, — la mystique : HudjVîri e t Suhrawerdi, El-llellâdj e t sa « passion Ibn 
‘Arabi, Ibn el-Fârid, V ies de Soufis, — les sceptiques : AbouVAla de M a'arrah, Omar Khéyâm, Il&fiz 
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religion, théorie de la musique arabe, Farabi, Safi ed*Uîn.
T ome V : Les Sectes, le Libéralisme moderne, 431 pages, 1926.

1™ P a r t ie  : Les Sectes, le Chiisme et ses dérivés : — A li et le Chiisme, — les Ismaéliens, — les 
Druses, —  le Babisme, —  2* P a r t ie  : Pénétration des idées européennes dans l'Islam, Le libéra­
lisme moderne : — la Turquie moderne, — les réformes, — la Jeune Turquie, — le haut enseigne­
ment, — l'Egypte moderne, formation de l'Egypte moderne : Méhémet-AR, Ilifa 'at Bey, — l'Esprit 
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actuels, ‘In&yat Khan, Sadry Maksoudoff, — la  musulmane moderne, Islatn e t Orient. — b o tes. — 
Correspondance des dates musulmanes et clirétiennes.
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T ome I : Ibn MAjid. Le p ilote  d es m ers de l’Inde, de la  Chine e t  de l ’Indonésie , 
par Sh ih ab  ad-D in  A h mai] bin Mftjid, d it « le  lion  de la  m er », texte arabe, 
reproduction phototypique du M S. 2292 de la  B ib lio th èq ue N ation ale  publié  
par G. Ferrand, 3G2 p lan ch es en ph ototyp ie  du tex te  arabe, III, 8  pp., in-8,

L’œuvre nautique de Ibn MAjid qui a  été rédigée entre 1462 et 1469*00, apparaît comme la  somme 
des connaissances acquises de son temps tan t dans la théorie que dans la  pratique de la navigation.

C'est donc p lus et m ieux que le résultat d'une expérience et de travaux personnels: nous devons 
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d u  Moyen-âge,
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l'escadre portugaise aue commandait Vasco de Ganta,
' Les œuvres u Ibn MAjid que nous intitulons < Le pilote des mers de l’Inde, de la  Chine e t de 

l ’Indonésie » comprennent 22 traités en prose e t en vers.
T ome II : Sulaymân al-Mahri et Ibn MAjid, Le p ilote  d es m ers de l ’Inde, de la  

Chine et de l ’Indonésie , par S u laym ân  al-M ahri e t  Sh ihab  ad-D in A hm ad bin  
M âjid, texte arabe, reproduction ph ototyp inu e du M S. 2559 de la B ib lio th èq ue  
N ation a le  de P aris, publié par G. Ferrand, 288 p lan ch es en  ph ototyp ie  du tex te  
arube, IX  e t 9  pp., in-8, 1 9 E ............................................................................  2 0 0  fr.
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n a t i  (tex te  arabe), éd ité  d ’après le s  M ss. 2167, 2168, 2170 de la  B ib lio th èq ue  
N a tio n a le  e t le  M s. d ’A lger  (et traduction partielle  du texte), 8  p lan ch es, 260 pp. 
in -8  (T . Journal A siatiqu e), 1925............................................................................ 5 0  fr.

Les manuscrits du Tuhfat al-ATb&b. — Biographie d ’Ahû Ilàm id. — Le T uhfat aUAlbûb. — 
Bibliographie. — T ex t e  arabe.  — Résumé analytique e t traduction partielle du tex te. — Notes com­
plémentaires. — Additions e t corrections. — Index général. — Index des ouvrages orientanx.

Le T uhfat aUAXbûb a  été rédigé en 1162, alors que l’au teur se trouvait à  Mossoul. Ahû Hâmid 
l'Espagnol est né à Grenade en 1080 et m ort à Damas en 1170. Depuis sou prem ier voyage (1115) en 
Egypte, il n ’a  pas cessé de voyager e t séjourner à l’étranger, en Sardaigne, Cicile, à Alexandrie, au 
Caire, Damas, Bagd&d, en Perse, à Saksîn, Bulgâr de la  Volga, Bactres, à Basgird (la Hongrie), dans 
le Khor&sân e t enfin en Syrie. Les renseignements qu’il nous donne sur ces différents pays e t parti* 
-entièrement sur l'Egypte sont de première importance. La traduction complète de ce tex te arabe 
para îtra  prochainement dans la  Bibliothèque des géographes arabes que publie m a librairie.

■GOLDZ1HER (J.). L e  d o g m e  e t  l a  l o i  d e  l ’I s la m  ; h isto ire  du dévelop pem en t 
dogm atique et juridique de la  relig ion  m usulm ane, traduction de F . Arin, VIII- 
315 pp., gr. in-8, 1920 .................................................................................................. 5 0  fr.

Muhammed et l'Islam. — Le développement juridique. — Développement dogmatique. — Ascétisme 
-et sufisme. *  Les sectes. — Formations postérieures.



LIBRAIRIE ORIENTALISTE PAUL GEUTHNER
G U ID I (I.). L 'A r a b ie  a n t é i s la m iq u e ,  108 pp., in-16, 1921 . . 1 2  fr. 5 0

Les royaumes de l'Arabie septentrionale e t centrale avant Mahomet. — Les progrès intellectuels 
chez les Arabes. — Les progrès matériels. — Les Arabes du sud e t l'Abyssinie.

H O L M Y A R D  (E.-J.). K it a b  a l  ’l lm  A l - M u k t a s a b  11 Z ir a ’a t  a d h - D h a h a b ,
book  o f K now ledge acquired concerning lh e  cu ltivation  o f  G old th e  arabic t e x t1 
edited w ith  a  translation  and introduction. 62, 53 pp., in-8, 1925 . 4 0  fr.

EbM uktasab contains an exposition of the theory o f transm utation of metols and directions for 
cornpounding the élixirs required to tum  silver, copper and the other m etals into gold. AU th a t seem s 
to be known of EMrnfp îs tha t he enjoyed some considérable repute as a  w riter on alchemy and 
similar subjects. He is believed lo hâve tlourished in the seventh (thirteenth) century. His book is 
constructed on a  methodical plan and w ritten in plain lauguage. A commentary on it by Jildaki cighth 
(fourteenth) century is in existence, and has been used in the préparation of this édition.

No one need feel stirprised if he fînds the directions impossible to carry out, but as material for 
the historv of alchcmy, EbM uktasab is clearly of considérable value. It compares very favourably 
with the obscure and enigmatical Works, like those of Jabir, published by Bcrthelot, or the treatise 
o f Ibn Bashrvm, included by Ibn Khaldun in his Proleçomenà, which make up a  large proportion o f 
the few Arabie alchemical books which hâve been printea hitherto. The theory and practice described 
both  look as^ if lhey dated  from pre-Islamic times, and i t  seems to be very difficult to discover any 
indication of independent prncticaî knowledge on the p a rt of the author. Mr. Holmynrd will no doubt 
consider tliese questions in a  later volume which he promises. He is to be thonked for a  useful intro­
duction and a  carefuUy edited text. His translation is eeneraUy very successful in conveying the 
meaning and overcominc a  number of not inconsiderable difficulties. The édition altogether is a  
good sound piece of work (Review in Journal o f the Royal Asiatic Society).

IB N  K H A L D O U N . H is t o ir e  d e s  B e r b è r e s  e t  d e s  d y n a s t i e s  m u s u lm a n e s  d e  
l ’A f r iq u e  S e p t e n t r io n a le ,  traduite par le  Baron de Slane, n ou velle  édition  
autorisée, publiée avec  n otice  sur Ibn-K haldoun, b ib liographie d ’Ibn-K haldoun  
et tab le gén éra le  par P aul Casanova, 5  volum es, 1925-1928 . . 3 5 0  fr.

; P ayab le  h la  livra ison  d es deux prem iers tom es.
T om e Ier : L X V I e t 452 pp., gr. in-8, 1925. :—  T om e II : 605 pp., gr. in-8, 1927. — 
v T om e III : Sous presse. — T on ies IV -V  : en  préparation.

Il n’est accepté nue des souscriptions à  l’ouvrage complet.
La notice su r Ip.vKHALDOUN, la  bibliographie e t les tables générales de l’Histpire des Berbères 

formeront le tome V. Les tables des 4 volumes de l’édition ancienne seront réunies en une seule.

M Â SS IG N O N  (L.). E s s a i  s u r  l e s  o r ig in e s  d u  l e x i q u e  t e c h n iq u e  d e  l a  m y s -  
. t iq u e  M u s u lm a n e , 303 pp . d e  te x te  e t de 104 pp. de te x te s  arabes, in -8  

ra isin  . . ; . . ■ . . ................................................................. 1 0 0  fr.
I : Liste alphabétique des tenues techniques de la  mystique relevés dans les œuvres d’al-Hallaj. — 

II : Analysé du Lexique. — III : Conclusions générales. — IV : Les premières vocations mystiques en 
Islam. — V : Les écoles du ni* siècle de l’hégire.

MASSIGNON (L.). La passion d’Al-Hosayn-Ibn Mansour- al-H allaj mar­
tyr m ystique de l’Islam  exécuté à  B agdad  le 2 6  m ars 9 2 2 . Etude his­
torique religieuse, 28 pl., 2 vol. in-8 raisin (1-100 pp.), 1922 . . • 2 0 0  fr.

TOME I : I : La biographie___II : Les années d ’apprentissage—  III : Les voyages e t l'apostolat.
— IV : La prédication publique et- l’inculpation politique (la prédication publique a Bagdad) î l'incul­
pation politique : la d aw a t al-roboûbiyah, usurpation du pouvoir suprême de Dieu, du droit divin. — 
V : L’accusation, lo tribunal e t tes acteurs du drame. — Vt -. Les procès. — VII t Le m artyre. — V III : 
Al-Hallaj devant l’Islam. — IX : Al-Hallaj devant le soufisme. — X : La légende.

TOME II : XI : Théologie mystique. — X II : Théologie dogmatiqne d’Al-Hallaj. — X III : Les censé. 
, quences juridiques ; e t les objections adressées à cette doctrine. — XIV : Les œuvres d'Al-lLalliy. — 
XV : Bibliographie baUagienne. — Index. ' *
EN NACIBI (Ahmed ben Khaled, es-SIaoui). K itab el-istiqça li akhbar douai 

el-M aghrib el-Aqça. (Histoire du Maroc). Tome premier, traduction de 
A. G r a u lle , VIII, 302 pp., in-8. Archiv. Maroc, XXX, 1923 . . 4 0  fr.

Introduction (par A. Graulle) : E ssai de reconstitution de l’histoire ancienne du Maroc, de l’époque 
légendaire à  la  conquête arabe. — Biographie de l’au teur p a r  les Fils J a ’far en-Naciri et Mohammed 
en-Naciri. — Les Califes orthodoxes. — Les Berbères (origine e t histoire). — Index alphabétique. 
Tome deuxième. — Les Idrisides, traduction de A. G r a u l l e . — Les Àlmoravides, 

traduction de G.-S. C o l u n , 1 tableau, 238 pp., gr. in-8, 1925. Archivî Maroc.

Dynastie des Idrisites. — Dynasties zenètes. — Dynastie des Almoravides. — Index.

R O U S S E A U  (G.). L a  M a u s o lé e  d e s  p r in c e s  S a ’d ie n s  à  M a r r a k e c h ,  préface  
par Edmond Doptté, tex te  arabe e t  traduction d es In scrip tions par F élix Arin.. 
A q uarelles, d ess in s e t  re lev és d e  l ’auteur.

Un volum e de tex te  de 3  p lans, X X II e t 71 pp., gr. in-4, broché, 1925.
(P réface de M. Edmond D outté). — D escrip tion  au  Cim etière et d es Q oubbas. 

— L es inscrip tion s arabes. — R épertoire d es T om beaux e t  d es Inscriptions- 
funéraires.

U n A tla s  de IX  pp., 16 p lanches en  couleurs d ’après le s  aqu arelles orig inales  
reproduisant les  a sp ec ts  p ittoresq u es d es m au solées, le  d éta il de la  décoration  

■ m urale e t m osaïqu es, etc., 32  p lan ch es en phototypie, reproduisant le s  d éta ils  
architecturaux e t  l e s  m otifs décoratifs d es deux m au solées, 2  p lan ch es en sim ili­
gravure e t 33  p lan ch es en photolithographie reproduisant le s  d ess in s de l ’auteur  
d ’après estam p ages et le s  études d’après nature, so it  8 3  p lan ch es, gr. in-4, sou s  
cartonnage, 192a ................................................................. ..........  . . 3 5 0  fr.
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