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PREFACE

IN spite of its fundamental importance in the history of mineral-
ogy and chemical technology, no modern annotated transla-

tion of the treatise On Stones by Theophrastus has been available
to students of the history of science. Over two hundred years
have elapsed since the appearance of the first English translation
by John Hill in 1746, and over one hundred and fifty years since
the publication of Hill's second edition in 1774. The first French
and German versions, which are largely based on Hill's transla-
tion, are not only difficult to obtain now but are also obsolete in
many ways, especially in their scientific notes. Within the last
fifty years a French translation by F. de Mely and a German trans-
lation by K. Mieleitner have been published as parts of other
works, but they arc not accompanied by either text or commentary.
We believe that the growing interest in the history of pure and
applied science warrants the publication of a new and annotated
English translation of this important Greek work. Such a trans-
lation is especially desirable at the present time, since few students
of science are now able to acquire a reading knowledge of Greek.
Even students of Greek who are unfamiliar with the peculiar style
and terminology of Theophrastus may find this translation useful.
The text and critical notes should also be of interest to them, and
the commentary may be of value, for without some interpretation
the numerous technical terms used in the treatise and the ra-
tionale of the processes described in it are not easily understood.
We hope that the occasional items of miscellaneous information
scattered through the work may be of some interest to students
in other fields. There is ample evidence that this particular treatise
has been neglected by scholars generally, and Hill's quaint prefa-
tory remarks are nearly as applicable today as they were over two
centuries ago:

The many References to Theophrastus, and the Quotations from
him, so frequent in the Works of all the later Writers of Fossils,
would make one believe, at first sight, that nothing was more uni-
versally known, or perfectly understood, than the Treatise before us:
But when we come to enquire more strictly into the Truth, and ex-
amine with our own Eyes what it really is that he has left us, we shall
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find that though no Author is so often quoted, no Author is so little
understood, or, indeed, has been so little read; those who are so free
with his Name, having given themselves, generally, very little Trouble
about his Works, and only taken upon Trust from one another, what
we shall in most Cases find, on strict Enquiry, to have been originally
quoted from him by Pliny . . . .

Many long delays and interruptions have occurred during the
preparation of this book, and four authors have been engaged in
its composition. In 1934, Earle R. Caley of the Department of
Chemistry at Princeton University and Shirley H. Weber of the
Department of Classics began work on an annotated translation
of the treatise. But for a long time circumstances prevented them
from collaborating effectively. In the period between 1936 and the
beginning of World War II they lived both in Greece and in the
United States and could seldom meet to discuss the work; and
though both were in the United States during most of the war,
not much attention could be paid to the preparation of the book
because of more pressing interests. As a consequence the manu-
script was never brought to a satisfactory state, and when Pro-
fessor Weber returned to Athens at the close of the war to resume
his position as Librarian of the Gennadion, he decided that it
would be impossible to continue as a collaborator. In the mean-
time, Thomas T. Read of the School of Mines at Columbia Uni-
versity and John F. C. Richards of the Department of Greek and
Latin began, quite independently, to prepare an annotated trans-
lation of the same treatise. Early in 1946 they heard that a similar
enterprise had long been in progress at Princeton and arranged to
collaborate with Earle R. Caley of the Department of Chemistry.
After Professor Read died in 1947, the present authors decided to
complete the book. We hereby acknowledge our indebtedness to
Professor Weber and to Professor Read. Professor Weber gave
much time and thought to problems of translation and interpreta-
tion; some of his suggestions are incorporated in the present
translation and in certain notes in the Commentary. Professor
Read was planning to make his own contribution. It is greatly to
be regretted that, owing to his illness, he could not use his ex-
tensive knowledge of geology and mineralogy for this purpose.

Since both linguistic and scientific knowledge is required, it
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seems unlikely that a book of this kind could properly be pro-
duced in this age of specialized scholarship without collaboration.
In such a book it is not easy to show the exact contribution of
each collaborator, but the division of labor and responsibility was
approximately as follows. John F. C. Richards collated the manu-
scripts and editions and prepared the critical notes to the Greek
text. He is also responsible for the translation, though Earlc R.
Caley made many suggestions, so that to some degree this trans-
lation may be considered a joint production. The Introduction
and the Commentary were written jointly; John F. C. Richards
supplied the notes of linguistic interest, but most of the material
in the Commentary was contributed by Earle R. Calcy. This in-
cludes the identification of precious stones and other mineral sub-
stances, the discussion of problems in the field of archaeology,
chemistry, or mineralogy, and other matters of scientific or tech-
nological interest

We hereby express our sincere thanks to all those who have
helped us in our task. Among those who have been especially help-
ful with criticisms and suggestions are Professor Gilbert Highet
of Columbia University and Professors Kenneth M. Abbott, Wil-
liam R. Jones, Lowell Ragatz, and Everett Walters of the Ohio
State University. Finally we express our gratitude to the authorities
of the Graduate School of the Ohio State University for their
generosity in sponsoring the publication of this book.

E. R. C.
J.F.C.R.

COLUMBUS, OHIO

September, 1956
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INTRODUCTION

PUNY, in his Natural History, mentions about twenty Greek
writers as authorities for his chapters on precious stones and

other mineral substances, but, of the works of these authors, only
the brief, or fragmentary, treatise On Stones by Theophrastus has
survived to inform us in a direct way of the extent of Greek learn-
ing in this field As the earliest known scientific work dealing
expressly with minerals and artificial products derived from them,
it is of unique importance in the history of mineralogy and of
chemical technology.

Theophrastus, the famous pupil of Aristotle, was born about
372 B.C. at Eresos on the island of Lesbos. He studied at Athens
and became an adherent of the school of Plato, and later a friend
and pupil of his master Aristotle; when Aristotle withdrew from
Athens (before his death in 322), he succeeded him as leader of
the Peripatetic school of philosophy. He remained its spokesman
and outstanding figure until his death, about 287; for according to
Diogenes Laertius,1 he died at the age of eighty-five.1

Though Theophrastus is best known in literature for his Char-
acters, a work which has had considerable influence on the drama
and on other branches of literature, his writings on natural sci-
ence are at least of equal importance. His two great works on
plants, for example, have led posterity to consider him one of
the greatest botanists of all time, the founder of botanical science.
Following the practice of the philosophers of his day, he was,
however, a voluminous writer on a great variety of subjects. Pri-
mary Proportions, Problems in Natural Philosophy, History of
Astronomy, Love, Meteorology, Epilepsy, Animals, Motion, Laws,
Odors, Wine and OH, Proverbs, Water, Fire, History of Geometry,
Sleep and Dreams, Virtue, Inventions, Music, Poetry, History of

1 Lives of Eminent Philosophers, Book V, chap, ii, sec 40. At the beginning of
chap, ii Diogenes Laertius says that he obtained information about Theophrastus from
Apollodorus.

* The dates 372-287 are accepted by W. von Christ-W. Schmid-O. Stahlin, Geschichte
ier griechischen Litteratur in Handbuch der \lassischen Altertumswisscnschaft, 6th ed.,
VbL ΥΠ, 2, 1 (1920), p. 60. However, the exact dates are not certain. K.O. Brink,
Oxford Classical Dictionary (1949), p. 896, suggests 372/369-288/285; and O. Regen-
bogen in Pauly-Wissowa, Real-Encydopadic, Supplemental VoL VII (1940), p.1357,
puts his birth in 372/371 or 371/370 and his death in 288/287 or 287/286.
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Divine Things, Politics, and Heaven are only a few of the titles of
the 220 works ascribed to him by Diogenes Laertius.*

In fact, so varied and enormous was the output of both Theo-
phrastus and Aristotle that many treatises written by their pupils
have no doubt been included under their names; but, because of
similarities in style and thought, such works can rightly be con-
sidered productions of the Peripatetic school and for convenience
be ascribed to the masters. The treatise On Stones has sometimes
been placed in this category, for in style it is more like a set of
student's notes than a finished scientific work. Certain of its pas-
sages, such as the one in section 68 containing an illustrative story,
arc obvious abridgments that seem to be mere memoranda writ-
ten to recall more detailed information. Hence it seems probable
that the treatise, as we now have it, is only a set of notes taken
down by some student while listening to lectures given by Theo-
phrastus. It is also possible, on the basis of the same internal evi-
dence, that we have before us the personal lecture notes of the
master himself. Whether the treatise in its present form is a set
of notes taken at lectures or previously written for lectures, it may
safely be assumed to represent the actual views of Theophrastus,
and he may reasonably be considered the real author.

Internal evidence indicates that the treatise was written near the
end of the fourth century B.C., well within the lifetime of Theo-
phrastus. This evidence appears in section 59 in the form of a
statement about the time of the discovery by a certain Kallias of
a process for refining cinnabar. The validity of this evidence is
discussed at length in the notes on that section of the Commentary.

There are comparatively few manuscripts, editions, and trans-
lations of the works of Theophrastus, and the treatise On Stones
has appeared even less often than some of his other works. Only
three codices are known to contain it—namely, Vaticanus 1302,
Vaticanus 1305, and Vaticanus Urbinas 108—and the versions
differ little from each other. Moreover, only two of them are com-
plete, as Vaticanus 1305 ends in the middle of section 43. Accord-
ing to Schneider, these codices were collated by Brandis, who

* By actual count there are 226 such titles, but six of these are bracketed as probable
repetitions by R- D. Hicks, cd., Diogenes Laerdus, Lives of Eminent Philosophers
(Loeb Classical Library, London and New York, 1925)» Vol. I, pp. 488-502.
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found very little that would improve the text* The date of Vati-
canus 1302 is disputed. Devreese and Gianelli put it as early as
the twelfth century,6 but Dielse thinks that it is as late as the
fourteenth. The other two manuscripts both belong to the fif-
teenth century. Heinsius claimed that he had made use of a Heidel-
berg manuscript, but this statement has been disputed/

The first appearance of the treatise On Stones in printed form
is in the Aldine edition* of the works of Aristotle and Theo-
phrastus published at Venice from 1495 to 1498 and reprinted
there in 1552. The first Latin translation of the treatise appeared
in Paris in 1578; this was the work of Turnebus, who had already
published the corresponding Greek text in 1577. This was followed
by the edition of Furlanus, published in 1605 at Hanover, con-
taining the Greek text of some of the works of Thcophrastus
together with a Latin translation and a commentary. And in 1613
a Greek and Latin edition of his works was published by Hein-
sius at Leyden. This is an unsatisfactory edition which has been
severely criticized by both Schneider and Wimmer. Some emenda-
tions of the text of the treatise were published by Salmasius (Claude
de Saumaise) in 1629 in his FUnianac Exercitationes? In 1647 De
Laet published at Leyden an annotated Greek and Latin edition
of the treatise On Stones; this appeared at the beginning of his
work De gemmis et lapidibus libri duo, which was published as
a supplement to the third edition of De Boodt's famous Gemma-
rum et lapidum historia. It is not strictly an independent publica-
tion of the treatise.

The first edition in which the text appeared as a single work,
as well as the first translation into any modern language and the
first extensive commentary, was published by Hill in 1746 at

4 Schneider, J. G., ed., Thcophrasu Eresii quae supertunt opera (Leipzig, 1818-1821),
VoL V, p. 146.

5 We are indebted to the Vatican Library for this information.
• See Diets, H., "AristDtelis qui fertur de Mclisso Xenophane Gorgia libcllus," Ab-

hmdlungcn der kpniglichen Academic der Wissenschaften zu Berlin, Philosopkisch-his-
torische Classe (1900), p. 5.

7 Sir Arthur Hort says that "this claim appears to be entirely fictitious." Theophrastus,
Enquiry into Flouts (London and New York, 1916), p. xii.

8 The full titles of the various editions mentioned here are listed at the end of this
Introduction.

Ά later edition of this work has been consulted, namely, Salmasius, C, PUnianae
Exercitationes in Cm ]tdu SoUni Polyhistora (Utrecht, 1689).
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London. It is still of considerable value for the light it throws on
the state of chemical, geological, and mineralogical knowledge in
the period during which it was written.10 Hill's work appeared
in a second and final edition in 1774, largely unaltered as regards
the text, translation, and commentary, but containing additional
matter in the appendix and a fuller index. A French translation
of Hill's English version and commentary, but without the Greek
text, was published anonymously at Paris in 1754, and a similar
German translation with additional notes by Baumgartner was
published at Nurnberg in 1770. Another German translation by
Schmieder is said to have been published at Freiberg in 1807,"
but this seems to be a very rare work, since no other mention of
it could be found, and no copy could be located. These few
works, which, with the possible exception of the last, arc wholly
or mostly based upon the labors of Hill, constitute the only
past appearance of the treatise On Stones as an independent
publication.

In the nineteenth century the treatise again appears in the form
of a Greek text and Latin translation in Schneider's elaborate edi-
tion of the complete works of Theophrastus published at Leipzig
in 1818, followed by a fifth volume in 1821. In this fifth volume
Schneider was able to make use of some emendations of the text
suggested by Adaraantios Coraes" in his commentary on the
Geography of Strabo published at Paris in 1819. The Greek text
of die treatise also appears in the third volume of Wimmer's
Teubner edition published at Leipzig in 1862. In the Didot edi-
tion, published at Paris in 1866, this Greek text of Wimmer is
reproduced, and Wimmer's parallel Latin translation is given.
Of these three important editions, Schneider's is the most valuable
for its extensive critical notes and discussions of the readings of
earlier editions. In this respect, the two editions of Wimmer are
inferior, though the text of Wimmer is somewhat better, and in

1 0 Its author, John Hill (1716-1775), was a somewhat eccentric litterateur and sci-
entist who was embroiled with many famous men of his time. Though called by his
enemies a quack, and by Dr. Johnson a liar, he was, nevertheless, a very learned man
and a very able writer. His translation of the treatise On Stones brought him to the
notice of the Royal Society and won him the friendship of some of its members, which
he forfeited by the publication of certain satirical works directed against them.

« Schneider, op. at., VoL Π, p. 578; Vol. IV, p. 535·
1 2 Also written Koraes, KoraTs, or Coray.
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his Didot edition he gives a Latin translation that is more original
than the translation of Schneider, which largely follows the ear-
lier version of Turncbus. In 1902, a French translation of the
treatise was published by Me*ly" in a collection of texts and trans-
lations of early works on precious stones. In the same year Ste-
phanides published a valuable list of emendations in the Greek
periodical Athena" These have been added to the list of variant
readings in this book. Finally, in 1922, Mieleitner" published a
German translation, based on Wimmer's text, in an article on the
history of mineralogy in ancient and medieval times.

In addition to these complete publications of the treatise in one
form or another, excerpts of various parts of it have been pub-
lished from time to time in various languages in a number of
scattered works. The most extensive publication of such excerpts
is that of Lenz,1* who made German translations of many parts
of Hill's English translation and added numerous short notes,
most of them original, on the significance of the various passages
and on the identification of the minerals and localities mentioned
by Theophrastus. The most recent is that of Drabkin," who gives
an English translation of 17 sections of the treatise. Aside from
these partial translations, only a few other studies of parts of the
treatise have appeared. Schwarze" began a Latin commentary in
1801, and had published seven parts by 1807. In 1896, Stephanides19

published an important study of the treatise. Ruska's work, Das
Stcinbuck des Aristoteles™ deals with a much later treatise on
stones incorrectly attributed to Aristotle, but he refers to the trea-
tise of Theophrastus in his introduction. Reference is made in
the Commentary to some of these translated excerpts and spe-
cial studies, particularly to the interpretations advanced by their
authors.

"Mely, F. de, Les Upidmres de YanaqmU et du moyen age (Paris, 1896-1902), Vol.
ΠΙ, fasc L

ι* Stephanides, Μ. K., Athena XIV (1902), 367-71.
1 5 Mieleitner, K., Fortschritte der Mincrdogie, KristaUographte mad Ρctrographic

Vn ( i9«) , 431-45·
"Lenz, H., Mineralogie der alien Griechen und Romer (Gotha, 1861), pp. 16-28.
" Cohen, M. R., and Drabkin, I. £., A Source Book of Greek Science (New York,

1948).
1 8 Schwarze, C A . , f t Theophrasd lapidibus commentauones (Gorlkii, 1801-1807).
1 9 Stephanides, M. K., The Mineralogy of Theophrastus (in Greek), (Athens, 1896).
"Ruska, J., Das Stcinbuck des Aristoteles (Heidelberg, 1912).

•7·
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The Greek text which is printed here is almost the same as the
one established by Wimmcr, but a few minor changes have been
made. The three Vatican manuscripts have been collated, as well
as the editions of Aldus, Turnebus, Furlanus, Heinsius, De Laet,
Hill, and Schneider. All the important variations in the manu-
scripts and some of the conjectures made by the editors are listed
in the critical notes, and the differences between this text and
Wimmer's text have also been included. Though the traditional
numbering of the sections of the text has been retained, some
adjustments have been made in the paragraphs of the transla-
tion where the usual divisions between the sections appear to be
illogical.

In this translation an attempt has been made to give a clear and
simple English version, but at the same time to keep as close as
possible to the actual words of the Greek text. In this respect the
translation differs from the rather free version of Hill, who re-
flected the spirit of his times and in many passages preferred
elegance of expression to accuracy of statement Nevertheless, be-
cause of the very compressed style of Theophrastus, certain pas-
sages in the present translation are of necessity expanded para-
phrases of the Greek text The difficult problem of the translation
of the Greek names of mineral substances has been treated in the
following way. Names of mineral substances, particularly those
of precious stones, for which no exact English equivalent could
be found are simply transliterated, and appear in italics in the
translation, and the question of their identification is discussed
in the Commentary. Names for which an exact English equivalent
could be given are so translated and do not appear in italics. Gen-
erally the Greek spelling of proper names has been used, but
wherever the Latin or the English spelling is customary, this has
been preferred; thus Theophrastus and Athens are written in-
stead of Theophrastos and Athenai.

It has generally been thought that the treatise is a fragment of
a very much larger work. A possible explanation of the lacunae,
and perhaps of the marked lack of literary style, may be found in
an account given by Strabo,21 who describes the fate of the manu-
script books of Theophrastus after his death, and the later un-

» Geography, Book ΧΠΙ, chap, i, sec. 54.
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skillful attempts to restore them to their original state. Apart
from a few obvious gaps, however, and the rather abrupt ending,
there is no real evidence that the treatise in its present form is
not a separate, fairly complete work. Its brevity is apparently the
basis of most of the suppositions that the text as we have it is a
mere fragment; but if due consideration is given to the nature
of the treatise and to the extent of ancient mineralogical knowl-
edge as shown by other sources, it will be seen that it covers the
field indicated by its title in an adequate manner, even though
it may not be complete.

Without being a purely descriptive or a purely philosophical
work, the treatise seems to be an attempt to classify mineral sub-
stances on the basis of Aristotelian principles, and a number of
specific examples are used, mainly for purposes of illustration,
without any intention of giving extended descriptions. It may be
inferred that Theophrastus mentions only a small proportion of
the mineral products known to him and his contemporaries; for
Pliny, though he draws largely from Greek authors, some older
than Theophrastus, mentions about ten times as many kinds of
rocks or minerals. Those mentioned by Theophrastus appear to
be introduced mainly to illustrate in a general way contrasting
behavior and distinctive differences in stones and earths, and he
may not have intended to catalogue the numerous varieties that
were known at the time. This would explain why he describes
relatively few mineral substances in any detail, and why he pays
so little attention to certain common and highly useful ones about
which a good deal must have been known even in his day.

From the historical standpoint the treatise is of special interest
because it represents, so far as we know, the first attempt to study
mineral substances in a systematic way. For this purpose, Theo-
phrastus divides them into two main classes, stones and earths,
discussion of the latter being confined to the second and smaller
portion of the treatise. Though few in number, the concise ac-
counts of ancient chemical processes included in this division are
of no little importance for the history of chemical technology. At
first glance, the structure of the treatise may seem to be loose or
even disconnected, but on closer examination it will be readily
apparent that this is not so. From the very beginning Theophras-

•9·



THEOPHRASTUS ON STONES

tus proceeds in a systematic way to develop the subject under
discussion, proceeding regularly from the general to the particu-
lar, foreshadowing what is to come and making easy transitions
from one phase of the general subject to another. Though his
whole method of treatment is logical enough, the classification or
system resulting from it, being grounded upon superficial ap-
pearance and behavior rather than upon any concept of chemical
composition, necessarily has marked limitations. Nevertheless,
from a scientific standpoint this little treatise is much better than
the other ancient and medieval works on minerals that are known
to us. Pliny, for example, though he treats the subject far more
extensively, does so in a much less critical and systematic fashion.
The comparative freedom of the treatise On Stones from fable
and magic should be especially noted, for many of the works
in this field written centuries later, particularly the medieval
lapidaries, dwell largely upon the fancied magical or curative
powers of precious stones. In fact, for almost two thousand years
this treatise by Theophrastus remained the most rational and
systematic attempt at a study of mineral substances.

10



MANUSCRIPTS AND EDITIONS
MANUSCRIPTS

Codex Vaticanus Graecus 1302, XII-XIV Gcntury.
Codex Vaticanus Graecus 1305, XV Century.
Codex Vaticanus Urbinas Graecus 108, XV Century.

EDITIONS

ALDUS. Editio princeps: Aristoteles et Theophrastus. Venctiis, in
domo Aldi Manutii Romani et Graecorum studiosi, 1497, torn. II, fol.
254-60 (et repetita in editione Camotiana apud Aldi filios, 1552, pp.

TURNEBUS. Thcophrasti De lapidibus. Lutetiae, ex officina Federici
Morclli, 1577.

Thcophxasti de lapidibus liber, ab Adriano Turnebo latinitate dona-
tus. Lutetiae, ex officina Federici Morelli, 1578.

FURLANUS. Theophrasti Ercsii peripateticorum post Aristotelem
principis, pleraque antehac Latine numquam, nunc Graece et Latine
simul edita. Interpretibus Daniele Furlano Cretensi, Adriano Turnebo.
Accesserunt liber De innato spiritu, Aristoteli attributus et Danielis
Furlani uberes ad omnia commentarii. Hanoviae, typis Wcchclianis,
apud Claudium Marnium, 1605.

HEINSIUS. Thcophrasti Ercsii Graece et Latine opera omnia. Daniel
Heinsius textum graecum locis infinitis partim ex ingenio partim e
libris emendavit, hiulca supplevit, male concepta recensuit, interpreta-
tionem passim intcrpolavit. Cum indice locupletissimo. Lugduni Bata-
vorum, ex typographio Henrici ab Haestens, impensis Iohannis Orlcrs,
And. Cloucq, et Ioh. Maire, 1613.

D E LAET. Ioannis De Laet Antverpiani De gemmis et lapidibus libri
duo quibus pracmittitur Theophrasti liber De lapidibus Graece et
Latine cum brevibus annotationibus. Lugduni Batavorum, ex officina
Ioannis Mairc, 1647.

Hnx. Theophrastus's History of stones. With an English version
and critical and philosophical notes, including the modern history of
the gems, etc., described by that author, and of many other of the native
fossils. By John Hill. To which are added, two letters: One to Dr.
James Parsons, FJR-S. On the colours of the sapphire and turquoise.
And the other, to Martin Folkes, Esq., Doctor of Laws, and President
of the Royal Society; upon the effects of different menstruums on cop-

1 There is also an eiiao BasUiensif (J. Oporinus, Basileae, 1541), but this has not
been used for the critical notes.
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per. Both tending to illustrate the doctrine of gems being coloured
by metalline particles. London, printed for C. Davis, 1746.

Second edition, as above, with: . . . Greek index, Observations on
the new Swedish acid, and of the stone from which it is obtained, and
Idea of a natural and artificial method of fossils, by John Hill, 1774.

SCHNEIDER. Theophrasti Eresii quae supersunt opera et excerpta li-
brorum quatuor tomis comprehensa. Ad fidem librorum editorum et
scriptorum emendavit, Historiam et libros VI De causis plantarum
coniuncta opera D. H. F. Linkii, excerpta solus, explicare conatus est
Io. Gottlob Schneider, Saxo. Lipsiae, sumptibus Frid. Christ. Guil.
Vogelii, 1818. Tom. V, 1821.

WIMMER (Teubner). Theophrasti Eresii Opera quae supersunt om-
nia. Ex recognitione Friderici Wimmcr. Tomus tertius fragmenta
condnens. Lipsiae, sumptibus et typis B. G. Teubneri, 1862.

WIMMER (Didot). Theophrasti Eresii Opera quae supersunt omnia.
Graeca recensuit, Latine interpretatus est, indices rerum et verborum
absolutissimos adjecit Fridericus Wimmer . . . Parish's, Firmin Didot,
1866.

FRENCH TRANSLATIONS. Traite* des pierres de Theophraste. Traduit
du grec; avec des notes physiques et critiques, traduites de l'anglois de
M. Hill; auquel on a ajoute* deux lettres du meme auteur, Tune au
docteur Parsons, sur les couleurs du saphir et de la turquoise; et
l'autre a M. Folkes, . . . sur les effets des differens menstrues sur le
cuivre. Paris, Herissant, 1754.

Les lapidaires de l'antiquite et du moyen age, F. de Mely, Tome
ΙΠ, fasc 1, Paris, 1902.

GERMAN TRANSLATIONS. Theophrastus von den Steinen aus dem

Griechischen. Nebst Hills physicalischen und critischen Anmerkungen
u. einigen in die Naturgeschichte u. Chymie eingeschlagenden Briefen,
aus dem englischen ubersetzt. Mit Anmerkungen u. einer Abhandlung
von der Kunst der Alten in Stcincn zu schneiden vermehrt. Von Albeit
Heinrich Baumgartner. Numberg, 1770.

Karl Mieleitncr, "Geschichte der Mineralogie im Altertum und im
Mittelalter," Fortschritte der Mineralogie, Kristallographie und Pe-
trologie VII (1922), 427-80.

Since the manuscripts correspond in error to a marked degree,

they are either derived from a common source or Β and C depend

on A. A and C are very similar in their readings, but there are

certain differences in B. The additional mistakes that are found

here are probably due to a careless copyist, but the manuscript
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has also been corrected by a later hand, and sometimes the cor-
rect reading appears as follows: μόνος is corrected to όμοιος in
section 6. The Aldine edition corresponds in error with the manu-
scripts to such an extent that it is clearly derived from the same
source. In a number of places it gives a different reading, fre-
quently the correct one, e.g., χρώμασι for χρώμενα in section i,
but it is not certain whether these changes are due to the skill
of the editor or are derived from some other source which has
not survived. The most difficult problem occurs in section 20,
where Aldus is the sole source for ου, which is written as an ab-
breviation before κισατηρουτω.. Wimmer accepts this, though the
manuscripts have ή or ή. There is no evidence that Aldus derived
this from another source, and it may be a misprint. He is of no
assistance in filling the difficult gaps in the manuscripts, such as
the one in section 8 between σχώόν and λόγο ν; but though his
text contains many misprints, he is frequently helpful in supply-
ing the right reading.

Schneider thinks highly of Turnebus and often accepts his con-
jectures; Heinsius tends to follow Furlanus, who was not as good
an editor as Turnebus. Hill's text is too full of misprints to be
reliable.

The variant readings of the three manuscripts and the Aldine
edition have been listed wherever they differ from Wimmer's
text Some minor variations in spelling that appear in the manu-
scripts and some obvious misprints made by Aldus have been
omitted. Certain conjectures that appear in the six later editions
or in other publications have also been listed, but variations that
seem to be due to mistakes or misprints usually have not been
included.

Though it is customary to use Latin for critical notes on a text,
this has not been done here, since the book is intended for read-
ers interested in science as well as for classical scholars; but for
the sake of brevity the abbreviations "om.," "add.," and "conj."
have been used for an omission, an addition, and a conjecture.
Words added to the text are indicated by pointed brackets, words
removed from the text are indicated by square brackets, and
doubtful words are marked with a dagger. Since the editors differ
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in their use of brackets and are sometimes inconsistent, it has not
always been easy to guess their meaning.

Wimmer's Didot edition is the same as the Teubner edition
except for a few unimportant misprints that have been corrected
and two minor variations in section 36 and section 37. A few
changes have been made in Wimmer's text, and in these places
Wimmer's readings have been listed. Thus έξομοωνν[ται] has
been read in section 4, Si ων in section 6, (πάντ€ς των κατά) in
section 8, ev τοις in section 13, έκκαίεται in section 17, η before
κισσηρούται in section 20, πολυτιμότερα in section 22, τανών in
section 25, λευκστατον in section 55, γ&ϋφανέσιν in section 61,
and τοιούτο in section 65. Sometimes Wimmer omits the definite
article where it appears in the manuscripts. It seems better to
follow the manuscripts whenever this is possible; therefore της
has been restored before κισσηρώος in section 22, τους before
ετησίας in section 35, τφ before ίλαίω in section 42, των before
παχύτατων in section 55, τά before άπομάγματα in section 67,
and rots before τοιοντοις in section 68. In section 36 Wimmcr
keeps τους before uroXvreXc?? in his first edition and omits it in
the second. Sometimes the definite article does not appear in the
manuscripts, though it is really needed for clarity. In these places
(η) has been added to the text as follows: in section 5 before
κατά τάς εργασίας and in section 22 after μέλαινα, before μα-
λώδης, and before 4κ της θαλάσσης. A few accents have been
changed, ê g., σπίνος in section 13 and πρασΐτις and αίματΐτις
in section 37.

In the Didot edition Wimmer uses capital letters at the be-
ginning of each sentence, but in the Teubner edition he uses
them only at the beginning of chapters. Here the Teubner edition
has been followed. Adjectives formed from place names have been
written with capitals wherever Wimmer has used small letters,
but these changes have not been included in the critical notes.
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ABBREVIATIONS
In the critical notes the following abbreviations are used for the

manuscripts, and the name of the editor is used for each of the printed
editions.

MANUSCRIPTS

1. A = Codex Vatican us Graecus 1302, 12th-14th century.
2. Β = Codex Vaticanus Graecus 1305, 15th century.

This ends in the middle of section 43.
3. C = Codex Vaticanus Urbinas Graecus 108, 15th century.

Ω — the consensus of A, B, C up to section 43 and of A, C from
section 43 to section 69.

F I R S T E D I T I O N

4. Aldus — Aldus Manutius, Venice, 1497.

OTHER EDITIONS

5. Turnebus = A. Turnebus, Paris. 1577.

6. Furlanus = D. Fur Ian us, Hanover, 1605.
7. Heinsius = D. Heinsius, Leyden, 1613.
8. Laet = J. de Laet, Leyden, 1647.
9. Hill = J. Hill, second edition, London, 1774.

10. (a) Schneider = J. G. Schneider, Leipzig, 1818.
(b) Schneider (Syll.) = J. G. Schneider, Syllabus emendandorum

et addendorum, Vol. 5, 1821.

EDITIONS USED FOR THE TEXT

11. Wimmer = F. Wimmer, Teubner edition, Leipzig, 1862, and
Didot edition, Paris, 1866. Where they differ, they are represented
by Wimmer (T) and Wimmer (D).

OTHER AUTHORS AND WORKS

Stephanides = M. K. Stephanides, Athena, XIV (Athens, 1902), 367-

71·
Stephanides (Min.) = M. K. Stephanides, The Mineralogy of Theo-

phrastus (In Greek), Athens, 1896.
Coraes = Adamantios Coraes.
Salmasius = C. Salmasius (Claude de Saumaise).
Eichholz = D. E. Eichholz, Classical Review, LXVI (1952), 144-45;

LIX (1945), 52.
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TEXT

ΠΕΡΙ ΛΙΘΩΝ

Ύών εν τ$ γβ συνισταμένων τά μΑν εστίν νδατος, τα 8ε γης.
ύδατος μεν τά μεταλλευόμενα καθάπερ αργυρός καϊ χρυσός και
τίλλα, γης 8ε λίθος τε καϊ δσα λίθων εϊ8η περιττότερα, και εΐ
τίνες 8η της γης αύτης ιδιωτεραι φύσεις εισίν η χρώμαατιν η
λ^ι&τησιν η πυκνότησιν η αλλ]) τινι δυνάμει, περί μεν ονν των
μεταλλευομενων iv άλλοις τεθεώρηται' περί 8ε τούτων νυν λέγω-
μεν. απαντά ονν ταύτα χρη νομίζειν ώς απλώς ειπείν εκ καθαρός
τίνος συνεστάναι και ομαλής ύλης, είτε συρροής εϊτε 8ιηθησεώς
τίνος γενομένης, είτε ώς ανωτέρω εϊρηται και κατ' άλλον τρόπον
εκκεκριμενης' τάχα γαρ έν8εχεται τά μεν ούτως, τά 8* εκείνως,
τά δ* άλλως, αφ* ων 8η και το λεΐον και το πυκνον και το στιλπνον
και 8ιαφανες και τίλλα τά τοιαντα εχουσι, και οσω αν όμαλεσ-
τερον και καθαρωτερον εκαστον TJ τοσούτω καϊ ταύτα μαΧλον
υπάρχει, το γάρ όλον ώς αν ακριβείας ε*χ$ τά κατά την σνστασιν
η πηζιν ούτως ακολουθεί και τά απ' εκείνων, η 8ε πηξις τοις μεν
από θερμού τοις δ* άπο ψυχρού γίνεται, κωλύει γάρ Ισως ουδέν
ίνια γένη λίθων ύφ' εκατερων (τυνίσταχτθαι τούτων, επει τά γε
της γης άπαντα 8όζειεν άν νπο πυρός' επείπερ τοις εναντίοις
εκάστων η πηξις και η τηξις. ί&ιότητες 8ε πλείους εισίν εν τοις
λίθοις' εν μεν γάρ rfj γγ} χρωμασί τε και γλισχρότητι και λειό-
τητι καϊ πυκνότητι και τοις τουούτοις αχ πολλοί 8ιαφοραί9 κατά
8ε τά αλλά σπάνιοι, τοις 8ε λίθοις αύται τε και προς τούτοις αί
κατά τάς δυνάμεις του τε ποΐ€ΐν η πάσχειν η του μη πάσχειν.
τηκτοι γάρ οι 8* ατηκτοι, και καυστοι ol δ* ακουστοί, και αλλά
τούτοις όμοια, και εν airrfj τη καύσει και πυρώσει πλείους έχον-
τες 8ιαφοράς, ενιοι 8ε τοις χρώμασιν ίξομοιονν[ται] 8υνάμενοι
τ6 ΰ8ωρ ωσπερ η σμάραγ8ος, οι ο* όλως άπολιθουν τά τιθέμενα
εις εαυτούς, έτεροι 8ε ολκην τίνα πονείν, οι 8ε βασανίΐ,ειν τον
χρνσον καϊ τον άργυρον ωσπερ η τε καλούμενη λίθος 'Ηράκλεια
καϊ η Αυ8η. θανμασιωτάτη 8ε καϊ μεγίστη 8νναμις, εΐπερ αληθές,
η των τικτόντων γνωριμωτερα 8ε [των] καϊ εν πλείοσι {η) κατά
τάς εργασίας' γλυπτοί γάρ εννοι καϊ τορνευτοί καϊ πρνστοί, των
8ε ου8ε όλως άπτεται σώηριον, ένίων 8ε κακώς καϊ μόλις, είσϊ
8ε πλείους καϊ αλλά* παρά ταύτας 8ιαφοραί. αί μεν ονν κατά
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τα χρώματα και τάς σκληρότητας και μαλακότητας και λαότη-
τας και ταλλα τα τοιαντα, δι' ων το περιττόν, πλείοσιν ύπάρχουσι
καΙ ένίοις γε κατά τόπον όλον, εζ ων 8η και διωνομασμέναι λιθο-
τομίαι Ωαρίων τ€ και Τίεντελικών και Χίων Τ€ και θηβαϊκών, και
ως 6 περί Αΐγνπτον Ιν Θη)8αις άλαβαστρίτης,—και γάρ οΰτος
μέγας τέμνεται,—και 6 τφ ελέφαντι όμοιος 6 χερνίτης καλού-

7 μένος, εν jj πυέλω φασι και Δαρειον κεισθαι, και 6 πόρος όμοιος
τφ χρώματι και τβ πνκνότητι τω ΤΙαρίω την δε κουφότητα μόνον
ε*χων τον πόρου, Sib και εν τοις σπουδαζομένοις οικημασιν ώσπ€ρ
διάζωμα τιθίαχτιν αύτον οι Αιγύπτιοι, και μέλας αυτόθι διαφανής
όμοιος τω Χίω, και παρ* άλλοις Sk ercpoi πλείους. αί μλν ουν τοι-
αΰται διάφοροι καθάπερ Ιλίχθη κοινότεροι πλείοσιν, οί &€ κατά
τάς δυνάμεις τάς προειρημενας ούκετι τόποις ολοις ύπάρχουσιν

8 ον8ε συνεχειαις λίθων ον8ε μεγεθεσιν. ΐνυοι 8ε και σπάνιοι πάμ-
πον είσι και σμικροί καθάπερ η τ€ σμάραγδος και το σάρδιον
και 6 άνθραξ και η σάπφειρος και σχεδόν (πάντες των κατά)
λόγον εις τά σφραγί&ια γλυπτών, οι δε και εν ετεροις ευρίσκονται
διακοπτομενοις. ολίγοι δε και οί περί την πυρωσιν και κανσιν,
ύπερ ων δη και πρώτον ίσως λεκτεον τίνας και πόσας ΐχουσι
διαφοράς.

9 Κατά ο̂ 7 την πυρωσιν οί μεν τήκονται και ρεουσιν ωσπερ οί
μεταλλεντοί. ρεΐ γάρ άμα τω άργύρω και τω χαλκώ και σ&ηρω
και ή λίθος η εκ τούτων, εΐτ' οΖν διά την ύγρότψα τών ενυπαρχόν-
των είτε και δι αυτούς, ωσαύτως δε και οι πυρομάχοι και οί μυ-
λίαι ρεουσιν οΐς επιτιθεασιν οί καίοντες. οί δε και όλως λεγουσι
πάντας τηκεσθαι πλην του μαρμάρου, τούτον δε κατακαίεσθαι

10 και κονίαν εζ αυτού γίνεσθαι. δόξενε δ* αν ούτως επι πλεΐον ειρησ-
θοχ" πολλοί γάρ οί ρηγνύμενοι και διαπηδώντες ως άπομαχόμενοι
την πυρωσιν ωσπερ [ούδ*] 6 κέραμος, ο και κατά λόγον εστίν,
οιτινες εξυγρασμενοι τυγχάνουσιν' το γάρ τηκτον ενικμον είναι

11 δει και ύγρότητ* εχειν πλείω. φασι δε και τών ηλιουμενων τους
μεν άναζηραίνεσθαι τελείως ωστ αχρείους είναι μη καταβρεχ-
θεντας πάλιν και συνικμασθεντας τους δε και μαλακωτερους και
διαθραύστους μάλλον, φανερον δε ώς αμφοτέρων μεν εξαιρείται
την ύγρότητα, συμβαίνει δε τους μεν πυκνούς άποξηραινομένους
σκληρύνεσθαι, τους δε μανούς και ων η σύμφνσις τοιαύτη θραυσ-

12 τους είναι και τηκτούς. ενιοι δε τών θραυστών άνθρακουνται τβ
καύσει και διαμένουσι πλείω χρόνον ωσπερ οί περί Κίνας εν τω
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μετάλλφ ους 6 ποταμός καταφέρει' καίονται γαρ όταν άνθρακες
επιτεθώσι και μέχρι τούτου άχρις αν φνσς. τις, ειτ άπομαραί-
νονται και πάλιν καίονται, διό και πολύν χρόνον ή χρήσις' ή
δ* οσμή βαρεία σφόδρα και δυσχερής, ον he καλονσι σπίνον, 13
δ? ήν iv τοΐς μετάλλοις, ούτος διακοπείς και συντεθείς προς
εαυτόν εν τω ήλίω τιθέμενος καίεται, και μάλλον εάν επιφεκάση
καΐ περιράνη τις. 6 8ε Χιπαραΐος εκφορούταί τε τη καύσει και 14
γίνεται κισσηροειδής ώσθ' άμα την τε χρόαν μεταβάλλειν και
την πυκνότητα' μελάς τε γάρ και λεΐός εστί και πυκνός άκαυστος
ων. γίνεται δε ούτος εν ΤΎ} κισσήρει δΐ€ΐλΐ7/-ιμ€ϊ>θ9 άλλοθι και
άλλοθι καθάπερ εν κυττάρω και ου συνεχής, ώσπερ και εν Μήλω
φασι την κίσσηριν εν άλλω τινι λίθω γίνεσθαι. και εκείνος μεν
τούτω ώσπερ άντιπεπονθώς * πλην 6 λίθος ούτος ούχ όμοιος
τφ Χιτταραίω. εκώορούται δε και 6 εν Te-pahi της Ίικελίας 15
γινόμενος' τούτο δε το χωρίον εστί κατά λιπάραν. 6 δε λίθος εν
Tjj άκρα ΤΎ} *Έρίνεάδι καλούμενη πολύς ομοίως τω εν BtVcu?
καιόμενος οσμήν άφίησιν άσώάλτου, το δ* εκ της κατακαύσεως
ομοιον γίνεται γη κεκαυμενη. ους δε καλοΰσιν ευθύς άνθρακας 16
των όρυττομενων δια την χρείαν ειχτί γεώδεις, ΙκκαΊονται δε και
πνρουνται καθάπερ οί άνθρακες. €wrt δε περί τε την λιγυστικην
οπού και το ήλεκτρον^ και εν τη *Ή.λεία βαδιζόντων Όλυμπίαζε
την δι* ορούς, οΐς και ot χαλκεΐς χρώνται. ευρέθη δε ποτέ εν 17
τοις Ίκαπτησύλης μετάλλοις λίθος 6ς ΤΎ) μεν δψει παρόμοιος
ων ζύλφ σαπρω, οτ€ δ* επιχεοιτό τις ελαιον εκκαίεται, και οτ
εκκαυθείη τότε παύεται και αύτος ώσπερ απαθής ών. των μεν
ουν καιομενων σχεδόν αύται διαφοραί.

"Αλλο δε τι γένος εστί λίθων ώσπερ εξ εναντίων πεφυκός} 18
άκαυστον δλως, άνθραζ καλούμενος, εξ ου και τά σφραγίδια
γλύφουσιν, ερυθρον μεν τω χρώμχιτι, προς δε τον ηλιον τιθεμενον
άνθρακος καιομενου ποι^ϊ χρόαν, τιμιώτατον δ* ώς ειπείν' μικρόν
γάρ σφόδρα τετταράκοντα χρυσών, άγεται δε ούτος εκ Καρχη-
δόνος και MacrcraXta?. ου καίεται δε 6 περί Μίλητον γωνιοειδής 19
ών εν ωπερ και τά εξάγωνα, καλοΰσι δ* άνθρακα και τούτον,
6 και θαυμαστόν εστίν' ομοιον γάρ τρόπον τινά και το του αδά-
μαντος' ου γάρ ούδ* ώσπερ ή κίσσηρις και τεφρά δόξειεν αν
διά το μηδέν εχειν ύγρόν ταύτα γάρ άκαυστα και άπύρωτα διά
το εξηρησθαι το νγρόν επεϊ και το όλον ή κίσσηρις εκ κατα-
καύσεως δοκεΐ τισι γίνεσθαι, πλην της εκ του αφρού της θαλάχτ-
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20 σης συνισταμένης. λαμβάνονσι Sc την πίστιν διά της αισθη-
σεως Ικ TC των π*ρ& τονς κρατήρας γινομένων και έκ της fSta-
βάρου λίθου της φλογονμένης\ η κνσσηρονται. μαρτυράν hi
και Ο4 τόποι δοκονσιν έν οΐς η γένεσις' και γαρ έν τοις f

21 μάλιστα και η κίσσηρις. τάχα Sc η μεν όντως αϊ S* άλλως και
π\€ίονς τρόποι της γενέσ€ως. η γαρ έν Nun/ρφ καθάπερ έξ άμ-
μου τίνος €ouc€ σνγκείσθαι. σημείον Sc λαμβάνονσιν οτι των
ευρισκομένων ίνιαι διαθρνπτονται εν ταϊς χερσιν axrrrep €ΐς
άμμον δια το μήπω συν&ττάναι μηδέ σνμπεπηγέναι. ευρίσκουσι
S* αθρόας κατά μικρά χειροπληθ€Ϊς όσον πολλά? η μικρφ μεί-
ζονς όταν άπαμησωνται τάνω* ελαφρά Si σφόδρα η άμμος, η
S* αυ #cai εν Μήλω vacra μεν f . . . tvva δ* ai εν \\Βω τινι ετέρω

22 γά^ται καθά-περ ίλέχθη πράτ€ρον. διαφοράς δ' ϊχονσι προς
άλληλα? *cai χρώματι και πνκνότητι και βαρεί" γρώματι μεν οτι
μέλαινα (η) εκ τον ρύακος τον έν Χικέλία* πνκνότητι he και βά-
ρει αντη τε και (η) "\μαλώδης. γίνεται γάρ τις και τοιαύτη
κίσσηρις και βάρος ίχει και πυκνότητα και εν τ$ χρήσει πολυ-
τιμότερα της ετέρας, τμτγτικη H και η έκ τον ρύακος μάλλον
της κουφής και λευκής, τμητικωτάτη δ* (η) έκ της θαλάσσης
αυτής, και περί μεν της κισσηρώος έπι τοσούτον ειρήσθω. π€ρι
δε των πνρονμένων και των άπνρώτων λίθων αφ* ων και άς τούτο
έζέβημεν έν άλλοις θεωρητέον τάς αιτίας.

23 Των δε λίθων και άλλοι (διάφοροι) τνγχάνονσιν έξ ων και
τά σφραγίΒια γλύφονσιν. αι μεν rj) οφει μόνον οΐον το σάρδιον
και η ίαστης icai η σάπφειρος' αντη 8* έστιν ώσπερ χρνσόπασ-
τος. η δε σμάραγ&ος και δυνάμεις τινάς ίχ€ΐ' τον τ€ γάρ ύδατος
ώσπερ είπομεν έζομοιονται την χρόαν έαυτξ, μετρία μεν ο5σα
έλάττονος, η δε μεγίστη παντός, η δε χειρίστη τον καθ* αυτήν

24 μόνον, και προς τά όμματα άγαθη, Sio και τά σφραγίΒια φο-
ρονσνν έξ αντης ώστε βλέπ€ΐν' ίστι δε σπανία και το μέγεθος
ον μεγάλη, πλην ei πιστεύειν τοις άναγραφαΐς δει ύπερ των
βασιλέων των Αιγυπτίων* έκ€ΐνοις γάρ φασι κομυσθηναί ποτ
έν δώροις παρά τον Βαβυλωνίων /βαο-ιλέω? μήκος μεν τετρά-
πηχυν πλάτος δε τρίπηχυν. άνακ&σθαι Sc και έν τφ τον Δώς όβε-
λίσκω σμαράγδονς τέτταρας, μήκος μεν τετταράκοντα πηχών,
εύρος δε τ% μ£ν τέτταρας τη Sc Svo. ταντα /xcV ουν οτι κατά την

25 εκείνων γραφην. των Sc \τανών καλουμένων υπο πολλών η
έν Ύύρω μεγίστη, στήλη γάρ «ττιν ευμεγέθης έν τφ τον Ήρα-
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κλεονς ίερφ' ει μη άρα φενδης σμάραγδος, και γαρ τοιαύτη
γίνεται τι ς φύσις. γύ>€τα* δ€ «/ τοΓ? iv εφικτψ και γνωρίμοις
τόποις διτταχον μάλιστα περί τ€ Κύπρον iv τοις χαλκορνχείοις
και iv rfj νήσω rfi επικείμενη Χαλκηδόνι. και ιδνωτε ρους εύρίσ-
κονσιν iv ταύτη' μεταλλεύεται γαρ ώσπερ ταΑλα και η φύσις
κατά ράβ$ονς εποίησεν iv Κύπρω αυτήν καθ* αύτην πολλάς.
ευρίσκονται δε σπάνιαι μέγεθος εχουσαι σφραγίδος αλλ' «λάτ- 26
τους αί πολλαι, διο και προς την κόλλησιν avrjj χρώνται του
χρνσίον' κολλη. γαρ ώσπ€ρ η χρνσοκό\\α. καϊ Ζνιοί γ€ 8η και
νποΧαμβάνονσι την αύτην φύσιν tlvai* και γαρ την χρόαν
παρόμοιοι τνγχάνονσιν. αλλ' η μεν χρχ>σοκό\λα δαψιλή? #cai
iv τοις χρνσ€ΐοις και crt μάλλοΐ> iv τοις χαλκορνχ€ίοις ώσπ€ρ
iv τοις π€ρι τους t . . . τόπου?, η δ€ σμάραγΒος σπανία καθάπςρ 27
€Ϊρηται' δοκ€ΐ γαρ €κ της ίάσπιδος γίνέσθαι. φασι γαρ €υρ€-
θηναί ποτ€ iv Κύπρω λίθον ής το μλν ημισν σμάραγδος ήν το
ημισν δ€ Γα<Γ7Γΐ9 ώς ονττω μεταβφληκνίας από του ύδατος, ccrrt
δ€ τις αύτης εργασία προς το λαμπρόν ' άργη γαρ ούσα ου λαμ-
πρά.

Αύτη τ€ δτ) περιττή TJ} Βυνάμίΐ και το λνγγούριον' και γαρ 28
€κ τούτου γ\ύΟ€ται τά σφραγί&ια και €<TTL στ€ρ€ωτάτη καθάπ^ρ
λίθος' ί\κ€ΐ γαρ ώσπςρ το ηΚ€κτρον. οι 84 φασιν ου μόνον καρφί)
και ξύλον αλλά *cat χαλκον και σ&ηρον iav $ λ€πτός, ώσπ€ρ
και Λιοκλτ}? Ζλεγεν. €στι δ€ διαφανές τ€ σφόδρα και ψυχρόν.
βεΚτιον δ*€ το των αγρίων η το των τ\μ£ρων και το των αρρένων
η το των θηλαίων ως και της τροφής διαφερούσης, και του πο~
veiv η μη πονέιν. και της τον σώματος όλως φύσ€ως, $ το μ£ν
ξηρότ€ρον το δ' ύγρότερον. ενρίσκονσι δ* άνορύττοντες οι έμ-
πειροι' κατακρύπτεται γαρ και €παμαται γην όταν ούρηστ).
γίνεται οΛ και κατεργασία τις αύτου πλείων. επεϊ δ*€ καϊ το η\εκ- 29
τροί' λι#ος. το γαρ όρνκτον δ περί Αιγνστικην, και τούτω αν η
τον ελκειν δυνα/ιις άκολονθοίη. /χάλιστα δ* ^πίδηλος και φανε-
ρωτάτη η τον σίδηρον άγονσα. γίνεται δε και αντη σπανία και
όλιγαχον. και αντη μεν δη σνναριθμείσθω την δύναμιν όμοίαν
εχειν. εξ ων δε τα σφραγί&ια ποιείται και άλλοι πλείονς είσίν, 30
οίον η ff υαλοειδής ή και εμφασιν ποιεί και διάφασιν, και το
άνθράκιον, και η δμφαζ' ετι δε και η κρύσταλλος και το άμεθν-
σονί αμφω δε διαφανή, ευρίσκονται δε και ανται και τό σάρδιον
διακοπτόμενων τινών πετρών, και άλλοι δε ώς προείρηηται πρό-
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T€pov διαφοράς εχουσαι και συνώνυμοι προς άλλήλας. του yap
σαρδίον το μεν διαφανές ερυθρστερον δε καλείται θήλυ, το δε

31 διαφανές μεν μελάντερον δε [και] άρσεν. και τα λυγγούρια δε
ωσαύτως ων το θήλυ διαφαν4στ€ρον και ξανθότερον. καλείται
δε και κυανός 6 μεν αρρην ο δε θήλυς' μελάντερος δε 6 αρρην.
το δ* όνυχιον μικτον λευκώ και φαιψ παρ' άλληλα, το 8* άμέθυσον
οίνωπον τβ χρόα. καλός δε λίθος και 6 αχάτης 6 άπο του Άχάτου

32 ποταμού του εν Ίικελία και πωλείται τίμιος, εν Ααμψάκω δε ποτ*
εν τοις χρυσίοις ευρέθη θαυμαστή λίθος εξ ής άνενεχθείσης
προς \στιράν σφραγίδων γλυφθεν άνεπέμφθη βασιλεΐ διά
το περιττόν.

33 Και αύται μεν άμα τψ καλφ και το σπάνιον ίχουσιν. at δε
δη εκ της 'Ελλάδος ευτελέστεροι, οΐον το άνθράκιον το εξ 'Ορχο-
μενού της Αρκαδίας, εστί δε ούτος μελάντερος του Χίου' κά-
τοπτρα δε εξ αυτόν ποιονσι' και 6 Ύροιζηνιος * ο$τος δε ποικίλος
τά μεν φοινικοΐς τά δε λευκοΐς χρωμασι. ποικίλος δε και 6 Κορίν-

34 θιος τοις αύτοις χρωμασι πλην οτι χλωροει&εστερος. το δε όλον
ττολλοί τυγχάνουσιν 6ί τοιούτοι άλλ* οί περιττοί σπάνιοι και εξ
ολίγων τόπων οίον εκ τε Καρχηδόνος και εκ των περί Μασττα-
λίαν και εξ Αιγύπτου κατά τους Καταδούπους και Χυηνης προς

35 'Ελέφαντίντ) πόλει και εκ της Ψεφω καλούμενης χώρας, και εν
Κνπρω η τε σμάραγδος και η ΐασπις. οίς δε εις τά λιθοκόλλητα
χμωνται εκ της Βακτριανής είσϊ προς rfj ερημω. συλλεγουσι
δε αύτους ύπο τους ετησίας ιππείς εξιάντες' τότε γάρ εμφανείς
γίνονται κινούμενης της άμμου διά το μέγεθος των πνευμάτων.

36 eurt δε μικροί και ου μεγάλοι, των σπουδαζομενων δε λίθων εστί
και 6 μαργαρίτης καλούμενος, διαφανής μεν TQ φύσει, πονουσι
S* εζ αυτού τους πολυτελείς όρμους, γίνεται δε εν οστρείω τινϊ
παραπλησίω τοις mwat? (πλην ελάττονι' μέγεθος δε ηλίκος
ιχθύος οφθαλμός ευμεγέθης), φέρει δε η τε Ίνδικη χώρα και
νησοί τίνες των εν rrj *Ερυθρ§. τ6 μεν ουν περιττον σχεδόν εν

37 ταύταις. είσϊ δε και αΧλαι τινές, οίον 6 ελέφας 6 ορυκτός ποικίλος
μελανί και λευκώ, και ην καλοΰσι σάπφειρον' αΰτη γάρ μέλαινα
ουκ άγαν πόρρω τον κυάνου του άρρενος και πρασίτις* αΰτη
δε ιώδης τη χρόα. πυκνή δε και αιματίτις' αΰτη ο* αύχμώδης
και κατά τοΰνομα ως αίματος ξηρού πεπηγότος. άλλη δε η κα-
λούμενη ξανθή, ου ξανθή μεν την χρόαν, εκλευκος δε μάλλον,

38 δ καλοΰσι χρώμα οί Δωριείς ξανθόν. το γάρ κονράλιον, και γάρ
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Tovff ωσπερ λίθος, τ# χρόα μεν ερυθρόν, περιφερές 8* ώ? ρίζα*
φύεται 8* εν TQ θαλάττη. τρόπον 84 τίνα ου πόρρω τούτον TQ
φύσει και 6 Ινδικό? κάλαμος άπολελιθωμενος. ταύτα μεν ουν
άλλης σκέψεως.

Των 8ε λίθων πολλαί τίνες αί φύσεις και των μεταλλευομενων. 39
tviat γαρ άμα χρυσον εχουσι και άργυρον. προφανή 8ε μόνον
άργυρον' βαρύτεροι 8ε αύται πολύ και rfj ροπ$ και τγ) οσμ^'
και κυανός αυτοφυής έχων εν ίαυτψ χρυοτοκόλλαν. άλλη 8ε λίθος
όμοια την χρόαν τοις άνθραζι' βάρος 8ε ίχουσι. το 8ε όλον εν 40
rot? μετάλλοις πλ€Ϊσται και ιδιωταται φύσεις ευρίσκονται των
τοιούτων, ων τά μίν curt γης καθάπερ ωχρά και μίλτος, τά 8i
οίον άμμου καθάπερ χρυσοκόλλα και κυανός, τά 8ε κονίας οίον
σαν8αράκη και άρρενικον και Οσα Ομοια τούτοις» και των μεν
τοιούτων πλείους αν τις λάβοι τάς ιδιότητας, ίνιαι 8ε λίθοι και 41
τά? τοιαύτας εχουσι δνναμ€4? είς το μη πάσχειν, ώσπερ εϊπομεν,
οΐον το μη γλύφεσθαι σι&ηρίοις αλλά λίθοις ετ4ροις. όλως μεν
η κατά τάς εργασίας και των μειζόνων λίθων πολλή 8ιαφορά.
πριστοι γάρ, οι 8ε γλυπτοί, καθάπερ ελέχθη, και τορνευτοί τυγ-
χάνουσι, καθάπερ καΐ η Μαγνητις αύτη λίθος η και όψει περιττον
Ζχουσα, και ής γε 8η τίνες θαυμάζουσι την όμοίωσιν τω άργύρω
μηΒαμως οϋσης συγγενούς. πλ€ΐους 8' είσιν οι 8εχόμενοι πάσας 42
τά? εργασίας, επει και εν Ίίφνω τοιούτος τις εστίν ορυκτός ώς
τρία στάδια άπο θαλάττης, στρογγυλός και βωλώ&ης, και τορνεύ-
εται και γλύφεται δια το μαλακόν όταν 8ε πυρωθ^ και άπο-
βαφτ) τφ ελαίω, μέλας τ€ σφό8ρα γίνεται και σκληρός, ποιοϋσι
δ* εξ αύτοΰ σκεύη τά επιτράπεζα. οι μεν (οΰν) τοιούτοι πάντες 43
προσ8εχονται την του σώηρου 8ύναμιν' ενιοι 8ε λίθοις άλλοι?
γλύφονται, σι&ηροις δ* ου 8ύνανται καθάπερ εϊπομεν. οι 8ε
σώηροις μεν άμβλυτεροις 8ε' και είσΐν t . . . παραπλησίως
8ε \κάτω τα . . . μη τεμνεσθαι . . . σι&ηρω · καίτοι και "\στε-
ρεον ετε . . . ισχυρότερα τέμνει και σί&ηρος λίθου σκληρότερος
ων. άτοπον 8ε κάκεΐνο φαίνεται διότι η μεν άκόνη κατ€σθίει τον 44
σίδηρον, ό 8ε σ'&ηρος ταύτην μεν δύναται Siaipeiv και ρυθμί-
ζειν. If η? δβ αί σφραγίδες ου. και πάλιν ό λίθος ω γλύφουσι
τάς σφραγίδας εκ τούτου εστίν εζ ουπερ αί άκόναι, η εζ ομοίου
τούτω' άγεται 8ε η {αρίστη) εζ Αρμενίας, θαυμαστή 8ε φύσις 45
και της βασανιζούσης τον χρυσόν* 8οκεΐ γάρ &η την αυτήν
εχειν τω πυρϊ 8ύναμιν και γάρ εκείνο 8οκιμάζει. 8ώ και άπο-
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ρονσί τίνες ουκ άγαν οικείως άπορουντες. ου γάρ τον αυτόν τρό-
πον δοκιμάζει, αλλά το μεν πυρ τω τα χρώματα μεταβάλλειν
και αλλοίονν, 6 δε λίθος η} παρατρίφει' δύναται γαρ ως ίοικεν

46 εκλαμβάνει* την εκάστου φύσιν. ευρησθαι δέ φασι νυν άμείνω
πολύ της πρότερον ώστ€ μη μόνον τον εκ της καθάρσεως αλλά
και TOP κατάχαλκον χρυσον και άργυρον γνωρίζων και πόσον
εις τον στατηρα μεμικται. σημεία δ* εστίν αύτοΐς άπο του Ελα-
χίστου* ελάχιστον &€ γίνεται κριθή, Λτα κόλλυβος, βίτα τβταρ-

47 τημόριον η ήμιώβολος, έξ ων γνωρίζονσι το καθήκον, ευρίσ-
κονται δ« τοιανται πασαι έν τφ ποταμψ Ύμώλφ. Xeia 8* η φύσις
αυτών και ψηφο^ιΒης, πλατ€?α, ου στρογγυλή, μέγεθος 8ί Οσον
διπλασία της μεγίστης ψήφου, διάφερα S* αυτής προς την
δοκιμασίαν τα ανω προς τον ήλων η τα κάτω και βέλτιον δοκι-
μάζει τα άνω' τούτο Sc διότι ξηρότ€ρα τά άνω' κώλυα yap η
υγρότης €ΐς το €κλαμβάν€ΐν' emt&f) και έν τοις καύμασι Βοκι-
μάζει χείρον άνίησι γαρ τίνα νοτίΒα cf αύτης δι ην άπολνσ-
θαίνει. συμβαίνει Sc τούτο και άλλοις των λίθων, και Ιζ ων τα
αγάλματα πονουσιν, ο και σημεΐον ύπολαμβάνουσιν ΐδυόν τι
τονίδους.

48 Ac fie' συν των λίθων διάφοροι και δυνάμεις εισιν έν τούτοις,
αϊ δί της γης έλάττονες μεν ίδιώτεραι δε. το μεν γάρ τηκεσθαι
και μαλάττεσθαι και πάλιν άποσκληρύνεσθαι και ταύτη] συμ-
βαίνει, τήκεται μεν γαρ froi? χυτοΐς και όρυκτοΐς ωσπερ και
6 λίθος' μαλάττεται δε, λίθους τε ποιονσιν, ων τάς τε ποικίλας
και τας άλλα? συντιθεμένας t . . . άπάοτας γάρ πυρουντες κα\

49 μαλάττοιτε? ποιονσιν. ει δε και 6 ϋελος εκ της ύελίτιδος ώς τινές
φασι, και αυτή πυκνώσει γίνεται, ι&ιωτάτη δε η τψ χαλκω μιγνυ-
μένη* προς γαρ τω τηκεσθαι και μίγνυσθαι και δύναμιν έχει
περιττην ώστε τφ κάλλει της χρόας ποιεΐν διαφοράν. περί δε
Κιλικία* εστί τις η εψεται γη και γίνεται γλνσχρά* ταύτη 8*

50 άλείφουσι τάς αμπέλους άντι ίξου προς τους ΐπας. εΐη S* αν
λαμβάνειν και ταύτας τάς διαφοράς, οσαι προς την άπολίθωσιν
ευφυείς ' έπει αϊ γε των τόπων ποιουσαι χυμούς διαφόρους αλλή-
λων (ιδίαν) τιν εχουσι φύσιν, ωσπερ και αί τους των φυτών,
αλλά μάλλον άν τις (αύ)τάς τοις χρώμασι διαριθμησευεν οΐσπερ
και ol γραφείς χρώνται. και γάρ η γένεσις τούτων, ωσπερ έζ
άρχης εϊπομεν, ήτοι συρροής τίνος η ζιηθησεως γινομένης, και
ενιά γε δη φαίνεται πεπυρωμένα και οϊον κατακεκαυμένα οίον
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και η σανδαράκη και το άρρενικον και τα άλλα τα τοιαύτα, πάντα
δ* ώς απλώς ειπείν από της άναθυμιάσεως ταύτα της ζηράς και
καπνώδους. ευρίσκεται δη πάντα kv τοΐς μετάλλοις τοις άργν- 51
ρείοις τ€ και χρυσείοις, ενια δε και iv τοις χαλκορυχείοις, οίον
άρρενικόν, σανδαράκη, χρυσοκόλλα, μίλτος, ωχρά, κυανός' ελά-
χιστος δε ούτος και κατ* Ιλάχιχττα. των δ' αλλωι> των μεν είσι
ράβδοι, την δ* ώχραν άθρόαν πώς φασιν είναι' μίλτον Be παντο-
δαπην ώστε εις τα ανδρείκελα χρησθαι τους γραφείς' και ώχραν
άντ άρρενικού δια το μηδέν rfj χρόα διαφίρειν, δοκεΐν δε.
αλλά μίλτον re και ώχρας εστίν ενιαχού μέταλλα και κατά 52
ταύτα καθάπερ εν Καππαδοκία, και όρύττεται πολλή, χαλεπον
δε τοις μ€ταλλενσι φασιν €ti/at το πνίγεσθαι' ταχύ γαρ και εν
όλίγω τούτο ποιεϊν. βέλτιστη δε δοκεΐ μίλτος η Κεία είναι' γί-
νονται γαρ πλείονς. η μεν ουν εκ των μετάλλων, εττειοή και τά
σιδηρεΐα έχει μίλτον. αλλά κάί η λημνία και ην καλούσι Έ,ινω-
πικην. αντη ο* εστίν η Καππαδοκικη, κατάγεται δ* εις Ίινώπην.
εν δε \τψ μι κ ρω μεταλλεύεται καθ* αύτηρ. εστί δε αντης γένη 53
τρία, η μεν ερυθρά σφόδρα, η Βε εκλευκος, η Βε μέση. ταύτην
αυτάρκη καλούμεν δια το μη μίγνυσθαι, τάς δ* ίτερας μιγννονσι.
γίνεται δε και εκ της ώχρας κατακαιομενης αλλά χειρών, το δ*
εύρημα Κυδίον. συνειδε γάρ εκείνος, ώς φασι, κατακανθεντος
τίνος πανδοχείου την ώχραν ιδών ημίκαυστον και πεφοινιγ-
μενην. τιθεασι δ' εις τάς καμίνους χύτρας καινάς περιττλάσαντες 54
πηλω* οπτώσι γάρ διάπυροι γενόμενοι* οσω δ' άν μάλλον πυ-
ρωθώσι, τοσούτω μάλλον μελαντεραν και άνθρακω&εστέραν
ποιούσι. μαρτυρεί δ' η γενεσις αύτη* δόζειε γάρ άν ύπο πυρός
άπαντα ταύτα μεταβαλειν. εΐπερ ομοίαν η παραπλησίαν δεί την
ενταύθα TQ φυσικτ) νομίζειν. εστί δε. ώσπερ και μίλτος η μεν 55
αυτόματος η δε τεχνική, και κυανός 6 μεν αυτοφυής 6 δε σκευ-
αστος ώσπερ έν Αίγυπτω. γένη δε κυάνου τρία, 6 Αιγύπτιος,
και 'ϊ.κυθης, και τρίτος 6 Κύπριος, βέλτιστος δ* 6 Αιγύπτιος εις
τά άκρατα λειώματα. 6 δε Έ,κύθης εις τά ύδαρεστερα. σκευαστος
δ* 6 Αιγύπτιος, και οι γράφοντες τά περί τους /JacriXel? και τούτο
γράφουσι, τίς πρώτος βαίτιλβυ? εποίησε χυτον κυανον μιμησά-
μενος τον αυτοφυή, δώρα τε πεμπεσθαι παρ άλλων τε και εκ
Φοινίκης φόρο ν κυάνου, τού μεν άπύρου τού δε πεπυρωμενου.
φασι δε οι τά φάρμακα τρίβοντες τον μεν κυανον εξ εαυτού ττοι-
είν χρώματα τέτταρα, το μεν πρώτον εκ των λεπτότατων λευκό-
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τατον, το 8ε 8ευτερον έκ των παχύτατων μελάντατον. ταΰτά τε
56 8η τέχιηβ γίνεται και ετι το ψιμύθιον. τίθεται yap μόλυβ8ος

ύπερ δξους έν πίθοις ηλίκον πλίνθος, όταν 8ε λάβ-Q πάχος, λαμ-
βάνει 8ε μάλιστα έν ημέραις δέκα, τότ άνοίγουσιν, είτ άπο-
ζύουσιν ώσπερ ευ ρωτά τίνα απ* αύτοΰ, και πάλιν, εως αν κατανα-
λώσωσι. το δ* άποξνόμενον εν τριπτηρι τρίβουατι και άφηθοΰσιν

57 αεί, το δ* εσχατον υφυστάμενόν εστί το ψιμύθιον. παραπλησίως
δε και 6 ίος yti^rcu· χαλκός γαρ ερυθρός υπέρ τρύγος τίθεται
και άποζυεται το επιγινόμενον αυτψ' επιφαίνεται γαρ 6 ιός.

58 γίνεται 8ε και κιννάβαρι το μέν αυτοφυές το 8ε κατ' εργασίαν.
αυτοφυές μεν το περί Ίβηρίαν σκληρον σφόδρα και λιθω8ες,
και το εν Κόλχοις. τούτο 8ε φασιν είναι {επι) κρημνών ο κατά-
βάλλουσι τοξευοντες. το 8ε κατ εργασίαν υπέρ Έφεσου μικρόν
εξ ενός τόπου μόνον, εστί 8* άμμος rjv συλλεγουσι λαμπυρί-
ζονσαρ καθάπερ 6 κόκκος* ταύτην 8ε τρίφαντες όλως εν άγγείοις
Xî tPOi? λειοτάτην πλύνουσιν εν χαλκοΐς [μικρόν εν καλοΐς]
το δ* ύφιστάμενον πάλιν λαβόντες πλύνουσι και τρίβουσιν, έν
ψπερ έστι το τ^9 τέχνης' ol μεν γαρ έκ του ΐσου πολύ περί-
ποιονσιν, οί 8' ολίγον η ούθεν* αλλά πλύσματι (τφ) επάνω
χρωνται εν προς εν άλείφοντες. yiverai 8ε το μεν υφυστάμενον

59 κάτω κιννάβαρι, το δ* επάνω και πλεΐον πλύσμα. κατα8εΐξαι 8ε
φασι και ευρείν την εργασίαν Καλλίαν τινά 'Αθήναιον έκ των
άργυρείων, δς οίόμενος εχειν την άμμον χρυσίον 8ια το λαμ-
πυρίζειν έπραγματευετο καϊ συνελεγεν. έπει δ* 'ζσθετο ότχ ουκ
Ζχει το 8ε της άμμου κάλλος έθαύμαζε δια την χρόαν ούτως επί
την εργασίαν ήλθε ταύτην. ου πσλαιον 8* έστιν αλλά περί ετη

60 μάλνστ ένενήκοντα εις άρχοντα ΤΙραξίβουλον 'Αθήνησι. φανέ-
ρον δ* έκ τούτων οτι μιμείται την φύσιν η τέχνη, τά 8* ίδια ποιεί,
και τούτων τά μεν χρήσεως χάριν τά 8ε μόνον φαντασίας ώσπερ
τάς θάλπεις, ενια 8ε Ισως άμφοΐν ώσπερ χυτον άργυρον. εστί
γάρ τις χρεία και τούτου, ποιείται 8ε όταν το {κιννάβαρι) τριφθχι
μετ* δξους έν άγγείω χαλκω και 8οί!8υκι χαλκω. τά μεν ουν
τοιαύτα τάχ αν τις λάβοι πλείω.

61 Ύών 8ε μεταλλευτών τά έν τοις γεωφανεσιν ετι λοιπά, [περϊ]
ων η γενεσις ώσπερ ελέχθη κατ αρχάς έκ συρροής τίνος και
εκκρίσεως γίνεται καθαρωτερας και όμαλωτερας των άλλων,
χρώματα 8ε παντοία λαμβάνουσι και δια την των υποκείμενων
t . . . δια την των . . . ουντων 8ιαφοράν, εξ ων τάς μεν μαλάτ-
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, τάς δε τηκοντες και τρίβοντες συντιθέασι τάς λίθους
τάς εκ της Ασίας ταύτας άγομενας. ai δ* αυτοφυείς καΙ άμα 62
τφ περιττφ το χρησιμον εχουσαι σχεδόν τρ€ΐς είσιν η τετταρες,
η τε Μηλιάς και η Κιμωλία καΙ η Έ,αμία και η Ύυμφαϊκη τετάρτη
παρά ταύτας η γύψος, χρωνται δε oi γραφείς τη Μηλιάδι μόνον,
TJj Χαμία δ* ου, καίπερ ουση καλ-β, δια το λίπος εχειν και πυκ-
νότητα και λειότητα. το γαρ \ηρεμον και . . . δ€5 και άλιπες
im της γραφής άρμόττει μάλλον όπερ η Μηλιάς €χ€ΐ t τφ
φαρίΖι. €icri δ« α> τβ Μηλφ και iv rj) Σα/χφ Βιαφοραι της γης 53
πλείους. όρύττοντα μεν ουν ουκ εστίν ορθόν στηναι έν τοις iv

αλλ' άναγκαιον η ΰτττιον η πλάγιον. if &e φλϊψ «πι πολύ
, το μεν ύφος ηλίκη δίπους, το δ« βάθος πολλψ μείζων9

εφ* εκάτερα δ* αύτην λίθοι περιΑχουσιν εξ ων εξαιρείται, δια-
φυην έχει δια μέσου και η Βιαφνη βελτίων €στι των εξω και
πάλιν έτερον αυτής και ετεραν άχρι τεττάρων t · - . εστίν η
εσχάτη, καλ€ΐται αστήρ' χρίονται 8ε rfi γ$ προς τά ιμάτια μά- 64
λίστα η μόνον, χρωνται hk και τρ Τνμφαχκβ προς τά ιμάτια και
καλονσΊ γάΙβον οι π€ρι τον "Αθων και τους τόπους εκείνους, η
δε γύψος yiperai πλ€ύττΐ7 Ι**ν *ν Κνπρφ και περιφανέστατη,
μικρόν γαρ άφαιρούσι της γης όρύττοντες. εν Φοινίκη 8ε και
έν Χυρία καίοντες τους λίθους ποιουσιν. έπειτα ο' εν θουρίοις*
και γαρ εκεΐ γίνεται πολλή, τρίτη 8ε η περί Τυμφαίαν και περί
ΊΙερραιβίαν και κατ* άλλου? τόπους, η 8ε φύσις αντης ίδια' 55
λιθωδεστερα γάρ μάλλον εστίν η γεω8ης' 6 δε λίθος εμφερης
τφ άΧαβαστρίτγι* μέγας 8* ου τέμνεται άλλα χαλικώδης. η δε
γλνσχρότης και θερμότης όταν βρεχθτ} θαυμαστή, χρωνται γάρ
προς τε τά οικοδομήματα τον λίθον περιχεοντες καν τι άλλο
βουλωνται τοιούτο κολλήσ·αι. κόψαντες δε και ύδωρ επιχεοντες 66
ταράττουσι ζύλοις, τη χειρι γάρ ου δύνανται δια την θερμότητα,
βρεχουσι δε παραχρήμα προς την χρείαν' εάν (δε) μικρόν πρό-
τερον ταχύ πηγνυται και ουκ εστί δνελείν. θαυμαστή δε και
(η) ισχύς' οτε γάρ οι λίθοι ρηγνυνται η διαφερονται η γύψος
ουκ άνίησι, πολλάκις δε και τά μεν πεπτωκε και νφτ)ρηται, τά
δ* άνω κρεμάμενα μένει συνεχόμενα τη κολλήσει, δύναται δε Q
και νφαιρσυμενη πάλιν και πάλιν οπτάσθαι και γύ^σ-ftu χρη-
σίμη. περϊ μεν ουν Κύπρον και Φοινίκην εις ταύτα μάλιστα,
περϊ δε *1ταλίαν και €ΐς τον οϊνον' και οί γραφείς (εις) ενια των
κατά την τέχνην ετι δε οι γναφεΐς εμπάττοντες εις τά ιμάτια.
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^ιαφερειν δε δοκ€? και προς τα άπομάγματα πολν των άλλων,
άς ο και χρωνται μάλλον και μάλισθ* οί ir€pl την 'Ελλάδα, γλατ-

68 Xpvrrpt *αϊ λειότητι. η μεν Ζνναμις εν τούτοις και τοις τοιούτοις.
η δί φύσις εοικεν αμφότερα πως εχειν και τα της κονίας και τά
της γης, θερμότητα και γλισχροτητα, μάλλον δί έκατίραν νπ€ρ-
έχονσ-αν. οτι δ' ίμπνρος κάκ€ΐθ€ν φαν€ρόν. η8η γάρ τις νανς
Ιματηγος βρεχθέντων ιματίων ώς ίπυρώθησαν σνγκατ€καύθη

69 κ α * αντη. καίονσι Se και ev Φοινίκη και iv Χυρία καμιν€υοντ€ς
αύτην [και καίοντας] * καίονσι & μάλιστα τονς μαρμαρονς και
^απλούστερους, στ€θ€ωτάτους μεν παρατιθένης (βόλιτον, ίν-
€κα) του θάττον καί&τθαι και μάλλον. Βοκ€ΐ γάρ θερμστατον elvai
πνρωθεν και πλείστον χρόνον Βιαμένει. οπτήσαντ€ς δ« κόπτονσιν
ώσπερ την κονίαν. Ικ τούτον δ* αν δόξειεν είναι φανερον Sri
πνρωδης τις η γενεσις αντης το όλον εστίν.



APPARATUS CRITICUS

1 μνταλλενόμ&α/ μτταλενόμυενα B,C.

άΒη/ om. Furlanus; restored by Schneider.
χρωμασιν/ Aldus; χρωμ&α Ω.
aXkg/ Schneider; και άλλο "Aldus.
μ*τα\λ€νομΛηυν/ μβταλχνομ/ίνων Ω.
τουτ·*/ τι* XLSwv conj.Wimmcr.
λεγωμ^ν/ Aldus; λεγομ*ν Ω.

2 ok/Maw; aw Q.
συρροής/ conj .Schneider,Wimmer in text (c£. §50); ροψ
&.ηθησ€*κ τ***/ Wimmcr; 8. out TIW»« QAldus; θ. [&ά] τικκ Schnei-

der.
·γ*νομ*νφ/ Wimmer; γινομένη* A,C,Aldus.
ύς av*Ttfm/ Aldus; <Uwrc>* Ω.
«οι κατ'/ και om.C.
ομαλίσηρον/ Schneider; και ομαλατήρων Ω; ΚΟΛ όμαλίστιρον Aldus.
καθαρωτιρον/ καβαρωτέρω* Ω.
τα κατά/ Schneider; re κατά Ω>ΛΜυ$.

3 ότ« τά yc/ Turacbus, Schneider; L τά τ« O,Aldu5.
ir/ Turnebus, Schneider; Av omDyAldus.

Schneider: c. &v A,C,Aldus; L Βη Β; c. » Turnebus.
Turnebus, Schneider; μϊν οητι.Ω,Αΐί1υ$.

νολλαί οΗΜφοραΙ/ Turnebus, Schneider; rvoot &άφορ<κ fl.AJdus; poai
itaoopoi Furl^nus.

4 α&ταί re/ Turnebus; (ΜΓΓΓΓΟΙ Ω,Aldus,
τανταις/ Turnebus; ταί« «ανταΐς Ω,Aldus,
τον re woidv/ Turnebus; ovrt w. Ω,Α^ικ.
τηκτοί γαρ/ ot ^ur γαρ τ. Turnebus, Schneider.
κανστοί/ oi μ& κ. Turnebus.

e^bfUMovr[Tai]/ e^o/iotowToi Ω Aid us; ĉ o/xotow φαίνοκται Turnebus;
iiopowvv λέγονται Furlanus,Wimmer.

τον χμυσον και/ om.Heinsius; restored by Schneider.
5 τίκτόντων/ Schneider; τικτων Ω Aldus; τακτών Turnebus.

[rmv] και/ Schneider; rw κ. A A Aldus; και των Β.
{ή) κατά. ra« ψγασία*/ conj.SchneideryStephanides; ή om.Ω,Wimmcr.

Possibly (4 r£r).
αλλαι/ Turnebus; άλλα ΩΑΙώκ.
rapa ταύτας/ Turnebus, Schneider; κατά τ. Ω Aldus; κατά ταύτα?

&αφοραί/ οτηΛAldus; (δαιψοραί) Furlanus; κατά ταύτας tSu>n/ra« 8ta-

φαραί conjXaet.

6 «t* iv το «/XTTOV Ω; οιο το χ. Aldus,Turnebus; δ*Λ TO x. Furlanus,

Wimmer.
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όλον/ δλον OAldus.
&ηβ<ΰχϊν/ Aldus; θηραιχων Ω.
6 wtpi/ 6 om.B.

w«pc ΑΓγιηττον cv βι{0αις/ » Αίγνιττω xcpt Θι}/3ας Hill.
άλαβαστρίτγ:/ Aldus; λαβαστρίτητ A,C; B(corr. <&-).

μόνος A,C,Aldus; B(corr. όμοιος).

νάτλω QyAldus, «ώτλω Turncbus; χικ'λω Laet (conj.Salmasius,
P-E^SaC).

7

nu μίλακ/ Wimmcr; και om.Q^Aldus; άρίσκνται καχ μ. Hill; («στι Si
ης και) μ. Schneider.

όμοιος/ Schneider; ομοίων A,CJddus; Β ομοιω, corr. -o«.
fFurUnus; χλα . . . A,C,Aldus.

o^r/ our om.B.
όλοις/ conjSchneider,Wimmcr in text; TOU ολοκ Q,Aldus.

8 IVUH/ Aldus; cviot? O.
<nmnot/ σνανύκς C.
<r>f€oor (rarrcv τύτ κότα) λόγοκ ci« τλ σφραγίδια γλνπτων/ ιτάκτες των

κατά omΌ,Wimmcr; σχίδοκ λόγ» των Ί.τ.σ.γ. Lact (conj.Salma-
sius, P£.6oaD) and Hill; σχώον όσοι icaTaAcyovroi €.τ.σ. των γ.
conj.Schneider; σχώον χάκτ« ot κατά λόγον «.τ.σ. γλυττοί conj.Stcpha-
nides.

9 <noijp«/ (ry) σώηρ. Schneider.
άτ* οΰτ/ Schneider; « roivw O^Aldus.
cwrapxorrw/ Schneider; νταρχόντωκ O^Aldus.
&* αύτονς/ Schneider; &' atVa^ Ω (οντάς A), Aldus.
μηλίαι/ Turnebus; fuAuu O,Aldus.
pcownr ο!ς/ ρ. σνν οίς conj.Schneider; possibly σνρρίουσιν oh.

/ Ω.
10 όντως/ Wimmer; όντως όλως O^Aldus.

€ψησΰαι/ ρησΰαι Β.
οαΜπτοω^ς/ ΟΜηπτοοντ̂ ς Β.
άτομαχόμετοι/ Schneider; ον μαχόμενου O^Aldus; ου μαχόμενοι Furlanus.
TJJW «νρωσιτ/ (κατά) τ.χ. Furlanus.
[ούδ*]/ Schneider; ούδ* Ω ^ υ β .
έξνγρασμενοι/ Aldus; έ^ηγορασμίνοί Ω.
το yap/ Aldus; ό γαρ Ω.
τηκτον/ Turror C.
fee/ Schneider; <Ui Ω/ddus.
«χο^/ Schneider; ίχα. O^Aldus.

11 καταβρεχθίντας/ Furlanus; καταρρπγχθίντα^ A,C; κατ* αρηχθίντα* Β.
σνηκμασθεντα*/ συν*κμααβΙντα% BAld

Turnebus; ώς «,Aldus.
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τηκτοντ/ τικτονς C.
12 K O » W Hill; θραύση O,Aldus.

ofc/ «αϊ oU Hill.
αχρις aV/ Turoebus, Schneider; yjKuiv Q,Aldus (various accents); χρ*ίας

Furl an us; χ/χίας lav Hill.
οσμή/ Turnebus; ώς μη O,Aldus.

13 ov &/ ly Aldus; ov (&) Furlanus.
στπκον/ σχϊνοκ Wimmcr.
cv το«/ τοις (ούτοι?) Wimmer.
o^ros/ Schneider; rocovro? Q^Aldus.

14 «φορονταχ re/ re om.B; acrwpovrcu Laet (also in sec.15).
BfTurnebus; KunjpotdUrp A, C, Aldus.

Β.
χρόαν/ xpetav Β.

Schneider; κυθρισμ* Α,Β, κνθρρίσμά C, κνθρισμψ Aldus; κυτ-
Furlanus.

fftiy/ Furlanus; ci /ια» Π. ct /uv Aldus; Iv pkv Turnebus.
Χιταραιψ/ Aldus; λιχαρω Ω.

15 Tcrpa&t/ Aldus; reraplSi Ω.
Amupav/ λιπάρας B,C.
καλούμενη/ καλονμίνης Β.
τφ eV BcW«/ Wimmer; τ<ύ« « W Ω.Aldus; τοΐ« cv BtVouf Turnebus;

ταίς BIVOK Furlanus; (ry cV) ταίς Βίναχς Schneider,
καταχανσεοκ/ Turnebus; icar<ucAiaca»« Ω,Aldus,
γ^/ Turnebus; τ^ Ω, τ£ Aldus.

16 6ρνττομ€νων/ Schneider(Syll.); θρνηομχνων Ω, θριτομίνων Aldus, θρυν-
To/ecywr Turnebus.

χράαν/ Aldus; χρόαν Ω.
aacaunrrai/ aucalovre C.
Χιγνστικήν/ Furlanus; kvyurrunjv Ω,Aldus.
Ηλεία/ Furlanus; iXU Ω, Ιλία Aldus; rjkt&t Turnebus.
Όλνμτίαζ*/ όλψ*ίαζ€ Β.

17 cv τοις Σκα-ττησνλης/ έγκαπτης νλης Ω,Aldus; h σκαπτησνλης Turne-

bus; cV (τοί«) σ. Furlanus.
-παρόμοιος/ ναρόμΜ Β.

aucaUrai/ Q; καίεται AIdus,Wimmer; perhaps acaicro.
τότε ταυεται/ Ω; perhaps τότ* «πουετο.
ά χ α ^ ών/ Furlanus; ά. ψ Ω,Aldus.

18 όλως/ ώς δ Turnebus.
ίρυθρον/ ίμυθρω Β.
Μασσαλία?/ Μασαλίας Β.

σφόδρα/ σφοδρον Aldus; σ. ών Turnebus.

19 Kaierai 8c 6/ Aldus; κ. δνο Ω.

ywu>a8ip/ yavuoaSry: Β, γωνιώδης Aldus, γωηώδ^ς Turnebus.

•33 ·



THEOPHRASTUS ON STONES

(before και)/ Schneider; κίτηρκ: Ω, κίττηρις Aldus; but κίσ-
bef ore U.

Turnebus; oofcc S* O,Aldu$.
20 ycno/tcW/ Schneider; ycw/tcW Ω,ΑΜ^.

οΊαβάρον/ 'Αραβικού Hill ('Αρ.); perhaps &α0ό>ου.

5 ασσηρονται/ B,C,Turnebus; η κ. Α; η και κ. Furlanus, Heinsius, Laet,
Hih\Schneider; ου κ. Aldus,Wimmer.

ir τοίν/ er ταΐ« O^AJdus; & Αιτν^ conj.Salmasius (cf.Schncidcr IV,

P· 554)» ^ ***« (coio/icyoiv) Schneider; perhaps cv τοις xvpucavVrois,
or «r Tovroiv, or 6- TOW rocovrotc.

21 κατά μικρά/ Perhaps κατά μικρας or και μικρας, Coraes,Strabo IV,

p. 116, on Strabo ^1,299 (cf^chneidcr,Syll.).

Turnebus; χαρονλιστίας Α,Β; χεφοτληστίας C,Aldus.
Schneider; απαμάβνντοχ O^AJdus; άταμωνται Turnebus;

FurlanustCoraes.

Schneider; cat ή ά. QyMdus.

ad icai/ Aldus; aZ Ω.

η άμμος. i| ô* a5 icai/ ffw O^UIMOSK Hill (conj J^aet).

τασα /ι2ν . . . «Via i* αΰ 6> λίθγ/ w. μ. άθραυστος, ev λχθψ 8k conj Schnei-

der; w. μ, σχΛοψ ΰς h Nurvpy, όαα ο* a& L k. conj.Stephanides.

€Τ€ρψ/ vrtpa Aldus.
22 μίλοΛτα (ή) ix τον ρναχος/ conj.Stephanides; ή omXl,Wimmer.

Έυ«*όιηη ft και βάρα/ Schneider; w. TC Κ. β. O^AJdus; ννκνός re και
βαραα Furlanus.

αντη/ Schneider; avrj O^ldus.

(4) μαλίΑης/ 4j omAWimmer; αλμννης Turnebus; μνλώσης Furlanus;

η Μηλία coDJ^chncider; ή μυλύ&ης conj.Stephanides. For ή μηλίι&ης

compare ννοκίτρυτος, Stephanides (Min.).

νολντιμοτίρα/ A,C; τοΧνημότ£ρος Β; <τοΧντχμ6τ(ρον Aldus,Wimmcr.
erepas/ ίταίρας C.
τμητικη . . . τμητικωτάτη/ σμηκτικη . . . σμηκτικωτάτη Hill.
η ix τον/ ^ o m ^ .

(η) U της θαλάσσης/ conjStephanides; η om.O,Wimmer.

ρνακος (before μέλλον)/ ρυώς A,B^ldus; ? ρινός C. But ρυακος
above before τον.

Furlanus; κορυφής O^Aldus.

αντον Aldus.

της ησσηρΛος/ Q^ldus; της om.Wimmcr.

23 (otd>opot)/Wimmer; om.O^ldus; διάφοροι Turnebus; κατά τας Ιδι-

ότητα* οΛοφοραϊ Hill (conjXaet).

ai μεν τ$ ο^α /ioVor/ αϊ /*«ν 177 ό^α (&α^€ρονσαι), όμωνυ/ιοι (3e προς

άλληλα*) conjSchneider (cf.$3°)·

^ Ιασης/ ή άστις Ω; ιασιης Aldus.

ph ούσα/ ph ovV ο&τα Β.

« a r m / Turnebus; «aVreK
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24 φορονσιν/ Aldus; διαφοροϋσιν Ω,
βλεπειν/ Perhaps ευ βλεπειν.

εκείνοι*/ conj.Schneider, Wimmer in text; . . . νου* A ^ A l d u s ; σμα-
ραγδους Β (σμαρά- in later hand); ενιοι Furlanus.

εκείνοι* yap φασι/ φασί yap Hill.

κομισθήναι/ Aldus; κοσμηθψαι Ω.

όβελίσκω/ Aldus; οβελίσκου* O,Schneider, corr. όβελίσκω Syll.; όβελισ-
κον Hill.

σμαρά^γδου*/ σμaράy8oυ Schneider.

σμαράγδου* τετταρα*/ εκ σμαράγδων τεττάρων Hill.
μεν ουν/ ουν om.B.

25 τανων/ Turnebus,Hill,Stephanides; . . . ανων Ω,Aldus; βακτριανων

Furlanus,Heinsius,Schneider,Wimmer.

καλουμένων/ Turnebus; καιομενων A,C,Aldus,B (corr. λεω above line).
*Ή.ρακλέου*/ ιρακλεου* Α.
ris φνσι*/ τι φ. Β.
τόποι*/ τόποι Β.

εν τοΐ* -χαλκορυχείοι*/ εν τοι* αυτοί* χ. Α.
χαλκορυχείοι*/ χαλκωρυχείοι* Turnebus; also in §§26,51.
ττ} νήσω/ Δημονήσω conj.Salmasius(P.E.505aD).
Χαλκηδόνι/ Schneider (conj.Salmasius,i37bD); καρχηδόνι Ω,ΑΜηβ.
Ιδιωτέρον*/ ιδιωτεροι* Β.
εποίησεν/ Wimmer; ποιοϋσιν ΩίAldus.

26 παρόμοιαι/ Schneider; παρόμοια £l,A\dus.
χρυσείοι*/ Aldus; χρυσίοι* Ω.

περί τον*/ om.B.

περί του* . . . τόπου*/ π. τ. στόβου* Turnebus (^,τόβου* Schneider);
περί του* Καταδουττων τόπον* conj.Stephanides (cf.§34)·

27 Κνπρω/ Aldus; Κνθρω Ω.
αργή/ Schneider; αρχή Ω,Aldus.

28 αυτή/ Laet; αυτή Ω,Aldus.

λvyyουρίον/ λνγκουριον Laet; see also §31·
ζνλον/ φύλλα conj .Wimmer.
εστί Se/ Schneider; ετι δε Ω; ετι Aldus.

διάφανε*/ Schneider; διαφανή Ω,ΑΜ^ (-ή)*

σφόδρα και/ και σ., corr. σ. κ. C.
ψυχρόν/ Schneider; ψυχρά Ω,Aldus; πυρρά Furlanus.

το των (four times)/ Schneider; τα των Ω,ΑΗυβ.
και τη* τον σωματο* ολω* φύσεω*, y το μεν ξηρότερον/ From Ω (but

η Ω? το μεν om.O); om.Aldus,Turnebus,Schneider;add.Schneider
(Syll.); (καΐ . . . ξηρότερον) Furlanus, Heinsius, Laet.

έμπειροι/ εμπυροι Α.
ονρησγι/ Turnebus; ευρησει Α,Β; ευρήση C,Aldus.

29 επεί δε/ έπειτα Schneider.
το yap/ καΐ yap Furlanus.
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ο rtpl ΛΛγυστικψ/ ο (yiverai) wtpl (την) A. Schneider.

δ wtpl/ το περί Furlanus.

Lact; λνγγιστην O^Aldus.

Aldus; τούτων Ω.

ακολονθοίη/ άκολονθάη B,C,Aldus.

&ή&η\ον/ Wimmer; 5η δήλον Ω,Aldus; οτι δήλα* Heinsius.

4 τον σίσηρον άγουσα/ Wimmer; τον σ. αγουσι O^Aldus; τον σ. άγουσα

Heinsius.

30 κρύσταλλος/ κρΰσταλος C.

καλείται/ Aldus; και <t. Ω.

[«ai] apatv/ Schneider; και ά. O^Aldus.

31 «αλέται »/ και «. 9. Β.

Lact; a>pcy O^Mdus.

Laet; ^ λ υ OrAJdu$.

A; o a>pcr B,C,Aldus.

μικτον/ Wimmcr; μικτή O^ldus.

oivmwov/ oivmrov B.

Άχάτον/ οχάτον Α.

32 av€V€x$dayp/ Aldus; άκα4»<χ^α(η^ Ω.

σπρα*/ A,B>Aldus; στψραν C; Τίρακ TurnebusJ-aetjHill; Tvpav conj.

Laet; σφι'ραν FurianusJHeinsius; Άστνρα conj .Schneider; (Άσ-

τνρα) add.Wimmer; Srarccpov Highet.

γλυφοί/ Tumebus^Schneider; γλυφφόν O,Aldus.

α**πίμφ&η/ 'AXt&wtp* ϊτίμφθη Turnebus; &ν€**μφθη

Schncidcr,Wimmer.

33 i£ Χ)ρχομενοϋ/ Turnebus; ί£€ρχόμα>ον A^C^Aldus; Β (corr.

above line).

κάτοπτρα &/ καθοι A,C; καθο B^Aldus; κάτοπτρα Turnebus.

on xXmpoaBear€po*/ Schneider; το . . . χλωροα&'στεροκ A,C^ldus;

B(corr. λενκον after το in another hand); το λευκότιρον κ<ά χ. Hill.

34 Μασσαλία?/ Heinsius; μασαλιαν OAldus.

κατά τούν KaTaoovrow/ Schneider; και TOVS κατάδου τόιτους O^Aldus;

«at TWK icaraooinrwy Turnebus; <ccu « των κ. Furlanus.

Turnebus; oTnjwy Ω,Aldus.

^ < i > conj.Salmasius (P.E.269aG); ψηβλ Hill.

35 ί α σ η ς / άσχις Β.

λιΛ»«όλλιτΓα/ Schneider; λι&ίκολλα Ω^ldus .

Γτ« Βαχτριακ^/ τοις βακτριανοΐς Β.

τους ετησία':/ AJR; τους ίτι^ηους (corr. ? -ας) C; τους om.Aldus, Tur-

ncbus,Wimmer.

καθούμενης/ κενούμενης Α.

36 οιαφαι^ς/ ου ο^αφαής Hill (conj.Salmasius^.E.784aA).

τους «ολυτελβς/ Ω^ldus,SchneideΓ,WimmeΓ(T); τους om.Wimmer

(D).
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(*λψ ίλάττονι' μέγιθοτ & ήλίκο* Ιχθυο* οφθαλμός άμεγίθγ;)/ οπι.Ω,
Aldus; add.Schncidcr from Athcnacus (3,93) with ι)λ/κος for fjkitcov.

ταύτα*?/ Schneider; ανταΐς Ω,Aldus.
37 6 ίλέφα*/ Schneider; ό re αλάφας A,C; Β (corr. from άλαφορα*); ό r<

έλίφα* Aldus.
ορυκτός/ Turncbus; οίκτος Ω,Aldus,
και Acvicy/ om.Aldus,Turncbus; (και λ«υκ£) Furlanus; restored by

Schneider.
χρασΐτκ . . . αίματϊτκ/ χρασι'τιν . . . αίματίτις Wimmcr; νρασίτψ Hill,
και κατά./ Schneider; 17 *ατά Ω^Μϋ$.
άλλ? & V α. δ' 4 A; <L οη C^Aldus; OL « Β.
καλονμ/Ινη ξανθή/ Hi 11,Schneider; ζανθη om^l»Aldus.
ον £ανβη/ £α*θη om.Hill.
μάλλον ο/ Schneider; δ μάλλον
Δωριας/ Schneider; Swpe

38 κονράλιον/ κονράλλιον Hill.
ώς ρί^α/ Wimmcr; ώ« αν p. A3>Aldus;

39 μ^ταλλενομίνυιν/ μίταλα<ομίνων C.
<itoi/ ciio. Ω^Α1ϋϋ5; όιοι Turnebus.
βάρο* δί ίχουσι/ β. Β. νχονσα Schneider.

40 το δ< όλον/ Schneider; & om^,Aldus; το όλον ο< Heinsius.
τα 8< οίο>< Furlanus; το 8c olov AyC,Aldus; το «* iv Β.

σαν&αράκη/ σατ&ράκη C.
41 cn^^o (s oiftijpoit B.

rpurroi/ άλλοι wpurroi Heinsius.

l yap/ ol μ** yap x. Schneider.
αγνι}η^ Β.

όψα. τφίττον/ τ^ ο^α το χ. Schneider.

j(« γ« . . . own/s σνγγαΌΪΝ/ conj.Schneider,Wimmer in text; &k yc
. . . ουσαν σνγγενη Ω9Aldus.

42 ορνκτος/ Turnebus; οραττός ΩrAJdus.
ώ«/ ος Heinsius.
βωΧώ&ψϊ/ Schneider; βόλασο* Ω^\ldus; βολω&ψ: Furlanus.
όταν &/ Sc omjMdus; (Se) Furlanus.
και άιτοβαφβ/ onxAldus; (και ά.) Furlanus.
τψ ελαίω/ Q.Aldus; [τψ] e. Wimmer.

43 οί μέν (οίν)/ Schneider; ow om^^AJdus.
ττροσδέ-χονται/ ντοδίχονται Heinsius.

σχ&ηρα<% δ* ον οννανται/ σίδηρος 5* ον δνναται Hill.
οί &/ ονδ€ Β.
αμβλντίροκ/ Turnebus,Schneider; άμ . . . Ω,Aldus; άμβλεσι Furlanus.
&Ε· και aow/ oc κ. cL, ώστ« Hill; δβ' και ασιν οί τοιούτοι σκληρότ€ροι

conj .Stephanides.
(After these words the rest is missing in B, and part of the Ilepi βράτων
follows. The next line is: . . . τάρα. άα TC σννεχες ον και μη χολλών
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rwapxprrmr. παρά seems to be the beginning of παραπλησίως in the
ί At'*·».)

«on·/ άτονο* conj.Wimmer (cf. άτοπον Si ««bcetiO, $44).
«arc» τα . . . /ή Tt'/ow&u . . ./ κατά το /ή r. Furl anus; κάτω8 το &

μη τ. Turnebus; άτοπον το όλων μη τίμνατβαι λίθον conj.Stcphanides.
σιΒηρ?/ A l d u s ( σ Λ ^ ρ ω ) ; . . . ρ ω Ω .
crc . . ./ Ο: In Aldus,Wimmer.
crrcp«or Ire/ oTcpcwrcpa και Turnebus, Stephanides.
και σίοηρος/ «αχ om.Turnebus.
λίβον/ Turnebus; λίβον? O^Aldus.

44 ψ γλύφσνσι/ Turnebus; τω γ. O>AJdus.
4 (άριστη)/ Schneider; 4 OAldus.

45 rV ovrV/ Schneider; -njv τοαώτψ O,Aldus.
Ιχαν τψ wvfi Svrofuv/ Aldus; dwafur I. r. r. Ω.
Jcctra/ Aldus; feet α
r* τα/ Aldus (τω); τά τα Ω.
«UAocovr/ Turaebus, Schneider; ά&οντ Ω; ioOr Eichholz.

46 καταχαλχο* χρυσον/ Schneider; χαλώ* κατά χρκώψ A,Aldus; χαλκον
καταχρυσοψ C; χαλχοκ καταχρνσοκ Turnebus.

Turnebus; κρόψ Ω Aldus.
Schneider; κόΧιμβον Α; κόΚνμβον QAJdus; κόλλνμβοτ Tur-

nebus; κ&λνβοψ Furlanus.
*,μι±βο\οτ/ Schneider; ^,μιόλιον 6βολον Ω; Aldus (ο£-); ^μιοβόλιον

όβολοψ Turnebus; ήμάβολο* Furlanus.
47 vdmu cV τψ ποταμψ/ i. τ. ν. χάσαι, corr. above line A.

τα oW/ τα or- (τα) Schneider.
Si ten/ Wimmer; οίον on Ω Aldus; οίον, on Turnebus; οι, ότι

Schneider (SylL) from Coraes.
οοκιμάζα χάροψ/ Turnebus^Schneider; τον Ιοκιμαζαν χ. Ω>AIdus; το

οοημάζα» χ. Furlanus.
ντοΧαμβάϊονσι*/ Schneider; ντολαμβάνα. άς Ω Aid us; νποΚαμβάνονσιν,

ω« Turnebus.
τι τον 3&η*/ Schneider (Syll.) from Coraes; το τον ά&ηκ ΩΑ^ιι*.

48 eunv/ Schneider; σχώόν elmv OAldus.
Turnebus, Schneider; άλλοιονσΘαι QyMous.

ίί καί ορυκτοί*/ ομοίως τοις ορυκτοί* καχ χντοκ conj Schneider.
λίθους/ πλίνθους Furlanus.
ποικίλα*/ ποικιλίας Turnebus, Schneider.
σνκηθ€μ£νας . . ./ τας σ. Ω Aid us; τας σννθίσας Turnebus; σννθίσα.ς

Schneider; σννπθ^μενας U. της * Ασίας αγονσιν conj^tephanides (cf.

sex).
άπάσας yap/ yap om.Turnebus, Schneider.

49 ν€λίτΑκ/ Hill; ίκλ/δο* Cl/daus.

•ς rwes/ ol· rive? A.
1/ wvpian HiU.

•38·
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χαλκψ/ χαλίκι Hill (conjXaet).
τψ τηκ£σ$αι/ Turnebus, Schneider; το τ. Ω,Aldus.
€χα/ QTurnebus; ίχαν A^Aldus.

50 *η/ Turnebus; f, A, 4 C, j Aldus.
τών τόνων/ Wimmer; τους τούτων Ω,ΑΜω; τους των τώτων conj.

Schneider.
(ίδιον) nvV Schneider; rtv' ΩμMdllS.
ϊχσυσι/ Turnebus,Schncider; Ζχουσαι Ω^idus.
τους τύν φυτών/ τας τ. φ. Furlanus,Schneider.
(αΰ)τας/ Wimmer; τας Ω^ΑΜυβ; τους Furlanus; αύτας Schneider.
&αριθμήσ€ία>/ Βιαριθμήσα*: Aldus; Βιαριθμ.ησ€ΐ€ Furlanus.

51 άργνρα,οκ;/ άργυρύκς Α.
re και/ re om.Aldus; (re) και Furlanus.

φασιν/ Hcinsius; φαντασία» O^Aldus.
Ύραφά*/ Furlanus; βαφοίς Α; βαφ*Ίτ C,Aldus.
apptvueov/ Aldus; ippcvucov Ω.

52 άλλε/ Furlanus; τάλλα Α; τα άλλα C; τάΛΛα Aldus.
TurnebuSfSchneider; furaAAotc Ω,Aldus.

ct/ Turnebus; votci QyAldus.
σώηραα/ Schneider; σ&ηρια Ω, Aid us.
Αημηα/ Heinsius (λ.); Χιμνία Ω>Aldus.
και ψI Furlanus; «ecu om^Aldus.
καλοΰσι 'Χινωπικψ/ Schneider; καλοϋσιν υηττιχψ il»Aldus; κ. σνννπικψ

Turnebus; κ. Suwxun/v Furlanus.
53 τψ μικρψ/ OyAldus; r§ Αήμνψ Hill, conj .Furlanus.

ftcraAAcvcTflu/ fccToAcvcrm C.
γίνη/ γαητη Α.
μιγνυονσι/ Turnebus; μισΰονσι Q>Aldus.
& και U/ Schneider; r* U O^Mdus; & U Furlanus.
ώχρας/ Aldus; χώρας Ω.
wwooxeov/ Furlanus; ναντωλιου Ω,ΑΜικ; τακτοχωλίου Turnebus.

54 «αα«ς/ Turnebus, Schneider; «σ«ς Ω.
«τ}λω/ Turnebus; woAw Ω(?A)Λldus.
οχτώσι/ Aldus; άττωσαι Ω.
yevof^vot/ Schneider; yiyo/icrai
μαρτυρά δ*/ Schneider; /&. 6** αν
ανη}/ Schneider; αυτό Ω,Aldus.
Β6ξα€ γαρ αν/ Turnebus, Schneider; ο. γ. το
μεταβαλαν/ Schneider; μεταβάλλων ΩyAldus.
ατ£ρ/ ? rptep C.
TJ φυσι*»/ τ. φ. (yevcoa) Schneider.

55 χντον/ T«xnrrov Furlanus.
φο'ρον/ Turnebus; φόρου Ω,ΑΜιι*.
ror /î y ICIWOF/ τον ΐκνθψ κ. Eichholz.
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λαϊκότατο?/ Turncbus; λαττότατον O,Wimmcr.
των χαχντάτων/ Ω,Aldus; των om.Turnebus.Wimmcr.
ψιμνθιον/ Hcinsius; φιμίθιον Ω,Aldus; also in §56.

56 μόλυβδος/ Wimmcr; μόλιβ&ος ΩΑΜ™.
ηλίκον πλίνθος (after χίθοι*)/ Schneider; ήλίκον πλήθος (after πάχος)

Aldus,Turnebus; πάλιν τιθίασι και ττάλιν Ω.
αφηθονσιν/ Schneider; άφιθονσιν Ω; Ιφβονσιν Aldus.

57 τρνγος/ Hcinsius; τριγος Ω,Α^ικ.
€ΈΊ.γινόμ€νον/ CJ-liU; «nycvo/uvov Α,ΑΜίΜ.
αίτψ Wimmcr; οντω Ω,Aldus.
γάρ ό Ιός/ Wimmer; τιθίμχνος Q,AIdus.
αντψ' &τιφαίν€ται γαρ 6 ίό«/ om.Schncidcr; οντω δί ίπιφαινεται 6 &s

τιθιμίνον (after τί^€τ«) Schneider (Syll.).
58 ipyatnav/ Aldus; Εργασίας Ω.

(nri) κρημτϊψ/ Schneider; κρημνών Ω,ΑΜυ$.
ο καταβάλλονσι/ Aid us,Turncbus; ον κ. Ω.
μόνον, con Β' Schneider; μ. Β* ΙστΧν Ω,Α^^.
Χαμπνρίζονσην/ Aldus; Χαμιτυρίζουσι Ω.
[μικρόν iv καλοΐς]/ Schneider; μ. i. κ. Ω,Μό\ΐ5. A repetition of iv

χαλκοί*, conj.Wimmcr; cv άγροΐς Κιλβιανοις (after vwtp Έφίσον
μαψον above), con j.Schneider.

Ot μεν yap ot μίν και Aldus.
(τψ) <Vaî > ' Schneider; ατάνω O,Aldus.
κιννάβαρκ (after κάτω)/ κινάβαρι Α.

59 oce/ixo.A.
έν€νηκοντα/ ότοψτοντα C.

60 μιμάται/ (τα μ*ν) μιμίίται Schneider.
τα Β' Ιο\α/ τα Sc (και) i Schneider.

άλτης/ αλιτάς Furlanus; perhaps άλιφάς (Suppl.Epigr.Gr.Ill,147) Ο Γ

άλοιφάς; χαλκομιγ€ΐς (sc. λίθους) conj.Stcphanidcs (cf.^49)·
Xptla/ Furlanus; χρόα O^Aldus.
τ ο (κνπάβαρι) τριφθβ/ S c h n e i d e r ; τι . . . τριφθή Ω Λ Ι ^ ^ Ϊ τι (κιννάβαρι)

τριφ&β Furlanus.
δοίδνκι/ SVSVKL A.

61 γ&οφανίσιν/ Ω ^ ^ ^ ^ ^ ^ ^ Γ ; γ€<οφανίσι Wimmer.
[xtpi] ων/ Schneider; trtpl ων Α (? vepl), C^ldus.
ντοκαμίνων . . ./ ν. και Turnebus (also conj .Schneider); v. TC και Laet.
. . . ονντων/ χοιονντων Turnebus; διηθονντων conj .Schneider.
μαλάττοντες/ Schneider; μίλαντωντες Ω}Aldus.
ταύτας/ €ΐς ταντας Laet.

62 Μηλ»ας/ Laet (μ.); μιλώ? Ω,Aldus; μνλιας Turnebus; Μηλία Heinsius.
Ύνμφαϊκη/ Turnebus (τ.); στνμφαΐκη ΚΙ

τετάρτη/ Hill; καΐ τ. Qjildus.
τάρα ταντας/ Turnebus; vept τ.

• 4Ο ·



APPARATUS CRITICUS

ή ytyos/ Hill; ή γ. O,Aldus.
MiyAioV Lact (μ.); μιλία Bta Ω; μίλια δια Aldus; μυλία δια Turncbus;

μιλία δή Furlanus; Μ^λία δ»; Hcinsius.
rj Σαμία/ Turncbus (σ.); τψ μιας Ω,Aldus.
ηρ€μον/ άραιον Turncbus; apcuov ηρεμον Furlanus.
και . . . Sc?/ και τραχω&ετ Turncbus, Furlanus.

&λι«ς C.
Lact (μ.); μιλιάς Ω,Aldus; μυλιας Turncbus.

τψ φαρίΒι/ τψ φορώ* (no accent) Ω; τψ Φάρώι Aldus; cV τψ ΦάριΒι
Hcinsius. 6 τψ ψαφαρψ or σνκ rg ^αφαρότητκ conj .Schneider. Possibly
Μφορον.

63 «urt Si/ Laet, Schneider; <<m «u Ω; ciat και Aldus.
<rri}vai/ Schneider; στησαι QyWdus.
το f*iv/ Aldus; τα μλν Ω.

Furlanus; Âur̂ v fi^Aldus.
Turnebus; διιτλονς ΩΛldus.

Furlanus; xcpcc^oivii' Q,Aldus.
Furlanus; &o^iW Ω Aldus; perhaps λ α φ ι ^ (δ*).
Furlanus; βίλτιον Ω.Aldus.

αυτής/ Furlanus; aSrnj A; OVTTJ C; αΰτ^ Aldus; om.Lact.
άχρι/ Turnebus; . . . ταχρη Ω Aldus.
τΓττάρων . . . Ιστϊν/ Schneider; τνττάρων Ιστϊν Ω,Aldus.
ίστιν η Ισχάτη/ ΙστΙν, ή L Turnebus; ΙστΊν. ή ί. Furlanus; iarlv ίχονσα.

η I Lact.
64 μάλιστα η/ μάλλχστ' η Α, μάλιατ* $ C.

μάλιστα . . . Ιμάτια/ Bracketed by Furlanus.
η μόνον/ Κιμωλία HiU.

i/ χ. Si Ω Α ^ ^ ; χ . 5c (και) Schneider.
ϊκ^/ Turnebus (τ.); τνφικης Ω; τνφιχτ} Aldus.

τον Άθων/ Schneider; Τοίχων ΩAJdus; TC *Α0ωκ Turnebus; Ύνμφαίαν
Hcinsius.

καχ τονς/ Turnebus; & και του* Ω,Α^ϋ*.
γύψο*/ γψος Α.
Τυμφαίαν/ Furlanus; τνμφ€τον Ω; τνμφϊται Aldus; τνμφας τ€ Turnebus.
Ώ€ρραιβίαν/ Schneider; τπρίβίαν Ω; κραιβίαν Aldus.

65 αντψί/ Schneider; αυτών ΩrAJdus.
άλαβαστρίττ)/ Aldus; άλαβάστγκτις Ω.

Furlanus; χαλχώδι/9 Ω>Aldus; νλαχώδι/ς Turnebus.
β/ Turnebus; Ιμεχθη Ω Aldus; €ρ€χθ§ Furlanus.

τον λίθον/ τοντον τ. λ. Ω Aldus; [τούτον] τ. λ. Schneider.
Ίτεριχέοντετ/ Schneider; -περιέχοντες Q,Aldus.
τοιοντο/ Ω Aldus; τοιούτον Schncider,Wimmer.

66 ων <&>/ Schneider; ών ΩAldus.
oWUiv/ Schneider; huXBdv Qjaaus.
θαυμαστή oc JCOI (η) ισχυτ/ Schneider (SylL); θαύμα εστί & χαι ύτχυς
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Ο; θανμα, ίστί 8. it. ί. Aldus,Turncbus (Ιστι); Ιμα. Ιση ο. κ. I Fur-
lanus; θαυμάσια 3. κ. (ή) i Schneider.

δτ€ yap/ O,Schncidcr (Syll.); ore TC Aldus; on Turncbus; ore Schnei-
der.

λίΑκ/ τοίχοι Furlanus.
1j δ<αφίρονται/ Schneider (Syll.); και διαφίρονται Q,Aldus,Turnebus,

Schneider; KM ο\αφθάρονται Furlanus.
Ιγψος ού«/ 4 « γ . οΰχ Schneider (Syll.); ή δι . . . μος Ω (ο . . . ρ>« Α),

Aldus,Schneider; rj δατμος Turncbus; ^ ^ άμμος Furlanus.
prm σνν€χόμ&α/ Schneider (Syll.); και σννίχό/κνα O,Aldus.
ore yif> . . . «ολλΐ7σα/ ore οί λι'&κ ρ^γκνκται ^ Βιαφίρονται, ij Si γυ^ο?

ovic άνίησι' τολλάχις δ< κα« τα μ^ν ircirrwKC και νφ^ρηται, τα δ** άνω
μίνα σντ€χόμ£να τβ κόλλησα. Coracs, quoted by Schneider

(SylL).
67 νφαφσνμένη/ Furlanus; νφαιρομίνη

«αϊ πάλιν/ Turncbus; και wa
μάλιστα/ μάλιστα (jymrrai) Schneider.
m olvor/ Turncbus, Schneider; τον oUtlov Q,Aldus; την κονίασιν Hill

(cooj^Salmasius; cf. Schneider IV, p. 592).
(ct«) ina/ Wimmcr(D); bna Q»Aldus; (νρος) Ivux Schncider,Wimmer

(T).
γψαφά*/ Wimmcr; κναφάς O^Aldus.
τα αΊτομάγματα/ O,Aldus; τα om.Schncidcr,Wimmcr.
icai ^άλχ^Τ/ ^ μ. Ο.
γλισχροτητη/ Turnebus; . . . χρότητι A^Aldus; ώχρόητη C; (οιλ T V )

yXurxp&nfTa Schneider.
λαότητχ/ λαότητα Schneider.

68 ή μ& owafu?/ 4 ΑΛ' <ofc) ί. Schneider.
το4« TOWVTOK/ Q,Aldus; τοιούτοι? Schndder,Wimmer.
τα τη« κονιάκ/ Schneider; κατά της κ. O^Aldus; κατά τα της κ. Laet.
τλ της γης/ A, Aldus; κατά της γ. C; κατά το της γ. Laet.
ίκατίρα* ντί/κχονσαν/ Schneider; ίκατίρας νπνρεχονσας Q^Aldus.
After υτφτχονσατ/ θιρμοτίρα yap της κονιας, γλισχροτίρα hi χολυ ττ«

γττ? addX),Aldus; om.Schneider,Wimmer.
Ιματυρος/ Aldus; ίμαηφος Ω.
Ιματηγος/ Turncbus; ίματιγος O^Aldus,
own}/ Laet; evny ΩΛldus.

69 [nu «outre*]/ Schneider; κα2 καίοντκ O^Aldus.
και άχλονστΕρον^ στ€ρ€ωτάτου? /x^ irapaTtBevrcs/ και άνλ&ς TOW OTcpc-

«rraTovs, -rapaTiBhnei conj.Schneider.
(βόλιτσψ, cvaca) τον/ Schneider;... τα τον Ω, Aid us, evoca rov Turnebus,

Eichholz; &a ro Furlanus.
ph> ταρατχ&ίντπ! βόλιτον it. Eichholz.
τοντου/ Aldus; τούτων Ω.
on/ Furianus; on το ΩΛldus.

Schneider; avr^ Ω^ldus.
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TRANSLATION

O N S T O N E S

Of the substances formed in the ground, some are made of
water and some of earth. The metals obtained by mining, such as
silver, gold, and so on, come from water; from earth come stones,
including the more precious kinds, and also the types of earth
that arc unusual because of their color, smoothness, density, or any
other quality. As the metals have been discussed in another place,
let us now speak about the stones.

In general we must consider that all of them are formed from
some pure and homogeneous matter as a result of a conflux or
percolation, or because the matter has been separated in some other
way, as has been explained above. For perhaps some are produced
in one of these ways, and some in the other way, and others in a
different manner. Hence they gain their smoothness, density,
brightness, transparency, and other such qualities, and the more
uniform and pure each of them is, die more do these qualities
appear. In general, the qualities are produced according to the ac-
curacy with which the stones are formed and solidified.

Some things are solidified through heat, others through cold.
And probably there is nothing to prevent some kinds of stones
being formed by either of these two methods, although it would
seem that all the types of earth are produced by fire, since things
become solid or melt as a result of opposite forces. There are more
peculiarities in stones; for most of the differences in the types of
earth concern color, tenacity, smoothness, density, and so on, but
in other respects the differences are rare.

Stones, however, have these differences and in addition there
are others that depend on their power of acting on other sub-
stances, or of being subject or not subject to such action. For some
can be melted and others cannot, some can be burnt and others
cannot, and there are other differences of this kind. And some
show a number of differences in the actual process of being set
on fire and burnt, and some, like the smaragdos? can make the

1 A green stone, mentioned again in sees. 8, 23, 24, 25, 26, 27, 35. The usual Eng-
lish translation is "emerald," but this is not the exact meaning of the word. For the
identification of this stone, see Commentary, sees. 23 and 24.
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color of water the same as their own, whereas others can turn
what is placed on them entirely into stone; some have the power
of attraction and others can test gold and silver, such as the stone
called the Heraclean and the one called the Lydian.

5 But the greatest and most wonderful power, if this is true, is
that of stones which give birth to young. But the power of those
used in manual work is better known and is found in more
varieties. For some can be carved, or turned on a lathe, or sawn;
there are some on which an iron tool cannot operate at all, and
others on which it works badly and with difficulty. And there
arc several other differences in addition to these.

6 The differences that are due to color, hardness, softness,
smoothness, and other such qualities, through which stones gain
their special excellence,2 are found in many varieties, and in some
they occur in the whole of a district And among such stones
there are the Parian, the Pentelic, the Chian, and the Theban, and
these stone quarries have become widely known. There is also the
alabastritcs* found at Thebes in Egypt—this, too, can be worked in
large blocks—and the stone resembling ivory which is called cher-
nites? and they say that Darius was buried in a sarcophagus of this

7 material. And there is the (variety of) poros] which is like Parian
marble in color and density, but has only the lightness of (ordinary)
poros; for this reason the Egyptians use it as a frieze in their elabo-
rate buildings. And a dark stone is also found in the same place,
which is translucent like the Chian stone, and there are several
other kinds in other places. Such differences are common to many
stones, as we have already said, but those that are due to the
powers mentioned above are not found now in whole districts
or in continuous or large masses of stone.

8 Some stones are quite rare and small, such as the smaragdos,
the sard ion] the anthrax] and the sappheiros] and almost all those

* Sec Commentary. · In all probability, onyx marble.
* Apparently a variety of onyx marble.
8 This could be travertine, but here it is probably a special kind of poros found in

Egypt
* A red stone mentioned again in sec 23 and described briefly in sec. 30. See Com-

mentary, sec 30, for its identification.
7 Another red stone which is described in sees. 18 and 19. See Commentary, sees.

18 and 19.
8 A blue stone which is described briefly in sees. 23 and 37. For its identification, see

Commentary, sec 37.
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that can reasonably be cut and used as seals.9 And some are dis-
covered in other stones when these arc cut up. There are a few
which can be set on fire and burnt, and perhaps we should first
explain the nature and extent of their differences.

Some of them melt and become fluid when subjected to fire, 9
such as those which come from mines. For when silver, copper,
and iron become fluid, so does their stony matrix, either because
of the moisture in the matter it contains or because of the nature
of such stones. In this way, too, fire-resisting stones and millstones
become fluid along with the material placed on them by those
who are burning it And some go so far as to say that all of them
melt except marble and that this burns up and lime is formed
from it.

But it would seem that it is going too far to say this; for there 10
are many which break and fly into pieces as if they are fighting
against being burnt, like pottery, for example. And this is natural
since they have lost their moisture; for whatever can be melted
must be moist and have a good deal of humidity.

And they say that some stones that are exposed to the sun be- 11
come completely dry, so that they are useless unless they are soaked
and wetted again, and others become softer and are more easily
broken. It is clear that both kinds are robbed of their moisture by
the sun, but it happens that stones of solid texture become hard
when they are dry, whereas those that are loose in texture, and
those whose formation is of this kind, are easily broken and
melted.

Some of those that can be broken are like hot coals when they 12
burn, and remain like this for some time, such as those found in
the mine at Binai" which are brought down by the river; for
when they are covered with charcoal they burn as long as air is
blown onto them, then they die down and afterwards can be
kindled again, so that they can be used for a long time, but their
odor is very harsh and disagreeable.

There is a stone called spinos,11 which was found in mines. If 13
this is cut up and the pieces are piled in a heap, it burns when

9 The emendation (warm rwr κατά) has been added to the text.
1 0 T h e text uses the plural form (Binai), but the place was usually known as Bina.
1 1 Probably some sort of asphaldc bitumen.
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exposed to the sun, and it does this all the more if it is moistened
and sprinkled with water.

14 But the Liparean stone" is made porous when it is burnt, and
becomes like pumice, so that both its color and density are altered;
for before it has been burnt it is black, smooth, and compact.
This stone is found in pumice, appearing separately in various
places and not continuously, as if it were in a cell of a honeycomb.
In the same way it is said that in Melos pumice is found in another
kind of stone, and so the Liparean stone corresponds to this in
the opposite way, as it were, except that this stone is not the same
as the Liparean stone.

15 The stone which is found at Tetras in Sicily also becomes porous.
This place is in the neighborhood of Lipara, and the stone is plen-
tiful in the promontory called Erineas. Like the stone found at
Binai, it releases a bituminous odor when it is burnt, and what
remains after the burning is similar to burnt earth.

16 Among the substances that are dug up because they are useful,
those known simply as coals are made of earth, and they are set
on fire and burnt like charcoal. They are found in Liguria, where
amber also occurs, and in Elis as one goes by the mountain road
to Olympia; and they are actually used by workers in metals.

17 In the mines at Scapte Hyle a stone was once found which was
like rotten wood in appearance. Whenever oil was poured on it, it
burnt, but when the oil had been used up, the stone stopped burn-
ing, as if it were itself unaffected. These are roughly the differences
in the stones that burn.

18 But there is another kind of stone which seems to be of an
exactly opposite nature, since it cannot be burnt. It is called an-
thrax, and seals are cut from it; it is red in color, and when it is
held towards the sun it has the color of a burning coal. One
might say that it has great value; for a very small one costs
forty pieces of gold. It is brought from Carthage and Massalia.

19 The stone found near Miletus does not burn; it is angular and
. there are hexagonal shapes on it It is also called anthrax, and this

is remarkable, for in a way the nature of adamas1* is similar.
This power of resisting fire does not seem to be due to the

12 Obsidian.
1 S Probably corundum. Sec Commentary, sees. 19 and 44.
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absence of moisture, as is true of pumice and ashes. For these
cannot be set on fire and burnt, because the moisture has been
removed, and some think that pumice is formed entirely as a re-
sult of burning, with the exception of the kind that is produced
from the foam of the sea. Their belief is due to observation and is 20
based on what is produced in craters of volcanoes and also on
the porous stone" which changes" to pumice when it is fired.
And the places where it is produced seem to prove this, for pumice
is found especially in places that 1β

But perhaps one kind is made in this way, and others in another 21
way, and there are many methods of producing it; for the pumice
found in Nisyros seems to consist of a kind of sand. And it is
regarded as proof of this that some of the stones which are found
break into pieces in one's hands and crumble into sand, as it were,
because they have not yet become compact and solid. People find
them in groups but in small amounts,17 mostly about a handful
in size or a little larger, whenever they scrape off the surface
covering them. And the sand is very light. The kind found in
Melos is all . . . ,ιβ but some arc produced in a stone of a dif-
ferent sort, as has been mentioned before.

They differ from one another in color, density, and weight 22
They differ in color because the kind that comes from the lava
stream in Sicily is black, and this stone and the malodes19 differ
in density and weight; for a pumice of this kind, having both
weight and density, is also produced, and this is more valuable
than the other in its practical use. The one that comes from the
lava stream can cut better than the white kind, which is light in
weight, but the kind that comes from the sea itself cuts best of all.
So much for pumice. But we must consider elsewhere the causes

" iiabaros, perhaps diaboros.
1 5 The Aldine text has of (Lc, "which does not change"). Wimmcr accepts this,

but # is found in the manuscripts (i-e., "which changes").
1 6 The emendation καιομέροπ would mean "places that are burning"; νυρικκύστοιι

would mean "places that have been subjected to burning."
1 7 κατά μικρά is used sometimes by Aristotle in this sense. QJL Metcorologica, 370B, 5.
1 8 The emendation σχ<έ&ψ in i* Huruptf would mean "almost like the kind in

Nisyros," but eMpavms, h \1$ψ δ4 . . . would mean "easily broken, but is produced
in a stone."

19Malodes is unknown; milodcs would suggest a pale-yellow stone, and mylodes
would be a millstone.
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of the difference between stones that cither burn or do not burn,
from which we moved into this discussion.

23 There are also other stones from which seals are cut that are
(remarkable), some of them only for their appearance,20 such as
the sardion, the iaspis,21 and the sappheiros, and the last of these
seems to be spotted with gold. But the smaragdos also has certain
powers, for it makes the color of water just like its own, as we
have said before; a stone of moderate size affects a small amount
of the water in which it is placed, the largest kind the whole of

24 the water, and the worst kind only the part close to it It is also
good for the eyes, and for this reason people carry seals made of
it, so as to see better.23 But it is rare and of small size, unless we
are to believe the records about the Egyptian kings; for it is said
that among the gifts from the king of the Babylonians a smarag-
dos was once sent to them which was six feet" in length and four
and a half in width, and that four such stones are deposited as
an offering in the obelisk of Zeus. These were sixty feet long, and
their width was six feet at one end and three at the other. But
these statements depend entirely on their writings.

25 The largest of the stones which many call tanoi14 is the one at
Tyre. For there is a large slab in the temple of Hcrakles, unless
this is a false smaragdos, for a species of that kind does exist The
stone occurs in places that are well known and easy to reach,
especially in two of them, the copper mines of Cyprus and the
island lying off Chalcedon. In the latter, exceptional stones are
found. This kind is obtained by mining, like the others, and na-
ture has produced it separately in many veins in Cyprus.

26 They are not often found large enough for a seal, but most of
them are smaller in size; for this reason the stone is used for
soldering gold, since it solders like chryso\olla.2* And some peo-
ple even suppose that its nature is the same, for they both happen

1 0 Schneider thinks that something is missing here; the meaning should be "some
of them differ in their appearance but have the same name." Cf. sec. 30.

2 1 Not our modern jasper. For its identification, see Commentary, sec 27.
«Perhaps cv fiXirei* ("to see well," "to improve their sight").
2 3 A cubit was about one and a half feet; thus four cubits means six feet.
2 4 For a possible identification, see Commentary. Wimmer reads βακτριαρωρ ("Bac-

trian stones") instead of w f i r .
2 9 A name applied to certain green copper minends. It probably included malachite

as well as the modern chrysocolla.
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to be similar in color. But chrysokolla is found in large quantities in
gold mines and even more in copper mines, as in the ones near
the . . . districts.

But smaragdos is rare, as we have mentioned, for it seems to 27
be formed from iaspis. It is said that a stone was once found in
Cyprus half of which was smaragdos and half iaspis, as if it had
not yet been entirely changed from the watery state. It takes some
work to make it shine, for in its natural condition it is not bright

It is remarkable in its powers, and so is the lyngourion;** for 28
seals are cut from this too, and it is very hard, like real stone. It
has the power of attraction, just as amber has, and some say that
it not only attracts straws and bits of wood, but also copper and
iron, if the pieces are thin, as Diokles used to explain. It is cold
and very transparent, and it is better when it comes from wild
animals rather than tame ones and from males rather than females;
for there is a difference in their food, in the exercise they take
or fail to take, and in general in the nature of their bodies, so
that one is drier and the other more moist Those who are ex-
perienced find the stone by digging it up; for when the animal
makes water, it conceals this by heaping earth on top. This stone
needs working even more than the other kind.

And since amber is also a stone—for the kind that is dug up 29
is found in Liguria—the power of attraction would belong to this
too. The stone that attracts iron is the most remarkable and con-
spicuous example. This also is rare and occurs in few places. This
stone too should be listed as having a similar power.

There are several other stones from which seals are cut, such 30
as the hyalocidesy' which reflects images and is also transparent,
and the anthral(ionn and the omphax.*9 There is also rock crystal,
and the amethyst, and both of them are transparent; and these
two and the sardion are found when certain rocks are cut through.
And there are others, as has been mentioned before, which differ
from one another, though they have the same name. For one type

2 6 Lynx -urine stone. Probably a variety of amber.
27Glasslike stone. Its identification is uncertain, but some possibilities are discussed

in die Commentary.
2 8 Mentioned again in sec 33. For possible identification, see Commentary, s ec 33.
2 9 Apparently a green stone of some son. The problem of its identification is dis-

cussed in the Commentary.
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of sardion, which is translucent and of a redder color, is called
the female, and the other, which is translucent and darker, is called

31 the male. And it is the same with the varieties of the lyngourion,
for the female is more transparent and yellow than the other. Also,
one kind of fyanof0 is called male and the other female, and the
male is the darker of the two. The onychion*1 is mixed in color,
with white and dark alternating; the amethyst is wine-colored.
The achatef* is also a beautiful stone; it comes from the river
Achates in Sicily and is sold at a high price.

32 In the gold mines at Lampsakos a wonderful stone was once
found, from which a seal was cut after it had been taken up to
Astyra," and this was then sent to the King because of its unusual
nature.

33 These stones arc rare as well as beautiful, but those that come
from Greece are of less value, such as the anthrahjon from Orchom-
enos in Arcadia. This is darker than the stone from Chios, and
mirrors are made from it There is also the stone from Troezen,
and this is variegated with purple and white. The Corinthian stone
is also variegated with the same colors, except that it is paler.

34 In general there are many stones of this kind, but the remarkable
ones are rare and come from a few places only, such as Carthage,
the country around Massalia, Egypt near the First Cataract, Syenc

35 near the city of Elephantine, and the region called Psepho.*4 In
addition, the smaragdos and the iaspis are found in Cyprus.

The stones which are used for mosaics come from Bactriana
near the desert They are collected by horsemen who go out at
the time of the etesian winds; for they are visible then, since the
violence of the winds disturbs the sand. But they are small in size
and not large.

36 Among choice stones there is also the one called the pearl; this
is translucent by nature, and valuable necklaces are made from it
It is produced in an oyster, which is similar to the pinna [except

s o A variety of lapis lazuli. This same word also denoted certain blue pigments. See
Commentary, sees. 31 and 55.

" A broader term than onyx. See Commentary.
·* A name given to certain variegated stones, including some varieties of agate.
* 3 This translates Άστνρα instead of στιράτ. If Pliny is right, the king was Alexander

the Great.
'«Possibly Pscbo.
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that it is smaller. In size the pearl is as big as a large fisheye],"
and it is produced in India and certain islands in the Red Sea."
These are approximately the stones that are of unusual excellence.

But there are some others, such as the fossil ivory which is 37
variegated with white and dark markings. And there is also the
stone called sap pharos, which is dark and not very different from
the male J(yanos, and there is the prasitis,*1 which has the color
of verdigris. And the hcamantis** also is of solid texture; it is
dull in color, and in accordance with its name seems to be made
of blood that has become firm and dry. The stone called xanthe*9

is another variety, not really yellow in color but rather of a whitish
tint, a color which the Dorians call xanthos.

Coral, which is like a stone, is red in color and rounded like a 33
root, and it grows in the sea. And in a way the petrified Indian
reed is not very different in its nature from coral. But this is a
subject for another inquiry.

There are also many varieties of stones which are obtained by 39
mining. Some of these contain gold and silver at the same time,
but only the silver can be seen clearly. They arc rather heavy in
weight and have a strong odor. There is also natural l(yanosy

which contains chrysokpllay and there is another stone which is
like glowing coals in color; and these stones are heavy.

In general a great many unusual types of such stones arc found 40
in mines; some of them are of an earthy nature, such as yellow
ochre and red ochre, and some are sandy, like chrysofalla and
\yanos, and others are powdery, such as realgar and orpiment
and others that are like them. One could mention a number of
peculiarities in such stones.

Some stones also have the power of not submitting to treatment, 41
as we have mentioned before; for example, they cannot be cut
with iron tools, but only with other stones. In general there is a
great difference in the methods of working the larger stones; for
some can be sawn, others can be carved, as has been stated, and
others turned on a lathe, like the Magnesian stone. This is un-

3 8 The words in brackets come from Athenaeus (ΠΙ, 93).
* e Probably die present Persian Gulf.
" A n opaque green stone. For possible identification, see Commentary.
3 8 Probably red jasper.
S 9 Probably yellow jasper.
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usual in its appearance, and some people are astonished at its re-
semblance to silver, though it is not related to it at all.

42 And there are a larger number of stones which submit to every
method of treatment. In Siphnos there is a stone of this kind
which is dug up about three furlongs from the sea; it is round and
has the qualities of a lump of earth, and because it is soft it can
be turned on a lathe and carved. When it is heated in the fire
and dipped in oil, it becomes very black and hard; and dishes
for the table are made out of it

43 All such stones submit to the power of iron, but some stones,
as we have mentioned before, can be carved with other stones,
but not with iron instruments. And others can be carved with
iron, but only with rather blunt tools. And . . . are In much
the same way . . . cannot be cut with iron, and yet iron, which
is harder than stone, cuts substances that are . . . stronger.40

44 That seems peculiar also, because whetstone wears away iron,
although iron can divide the whetstone and shape it but cannot
do this to the kind of stone from which seals are made. And
again, the stone with which seals are carved consists of the ma-
terial from which whetstones are formed, or something like it
And the (best) whetstone comes from Armenia.

45 The nature of the stone which tests gold is remarkable, for it
seems to have the same power as fire, which can test gold too. On
that account some people are puzzled about this, but without
good reason, for the stone does not test in the same way. Fire
works by changing and altering the colors, and the stone works
by friction, for it seems to have the power of picking out the
essential nature of each metal,

*fi They say that a much better stone has now been found than the
one used before; for this not only detects purified gold, but also
gold and silver that are alloyed with copper, and it shows how
much is mixed in each stater. And indications are obtained from
the smallest possible weight The smallest is the \rithe> and after

«· If certain emendations were adopted, this difficult passage might be translated as
follows: "And such stones are harder. In much the same way it is peculiar that a
stone cannot be cut at all with iron, and yet iron too, which is harder than stone, cuts

which are firmer and stronger.** (JMU eUrlr ol τοιούτοι σκΧηρ&ηροι. wapa-
W Irorow r* Skm jc* τέμ,βσΦαι \t»ow άΜ,ρψ- καίτοι col στ*{*ύτ*ρα καΐ

τ4μ*α καΐ σίδηροι ΧΙΘου σκΚηρ6τ€ρη &*.)
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that there is the kpllybos, and then the quarter-obol, or the half-
obol;41 and from these weights the precise proportion is de-
termined.

All such stones are found in the river Tmolos. They are smooth 47
in nature and like pebbles, flat and not round, and in size they
are twice as big as the largest pebble. The top part, which has
faced the sun, differs from the lower surface in its testing power
and tests better than the other. This is because the upper surface
is drier, for moisture prevents it from picking out the metal. Even
in hot weather the stone does not test so well, for then it gives
out moisture which causes slipping. This happens also to other
stones, including those from which statues are made, and this is
supposed to be a peculiarity of the statue.

Of such kinds are the special qualities and powers found in 48
stones. Earth has fewer of these, though they arc more peculiar;
for it is also possible for earth to be melted and softened and then
hardened again. It melts (along with)" substances which are dug
up and which can be liquefied, just as stone also does. It is softened,
and stones are made from it. These include the variegated ones
and other composite stones . . . ;" for all of these are made
artificially when they are fired and softened. And if glass is also 49
formed, as some say, from vitreous earth, this too is made by
thickening.

The most unusual earth is the one mixed with copper; for in
addition to melting and mixing, it also has the remarkable power
of improving the beauty of the color. And in Cilicia there is a kind
of earth which becomes sticky when it is boiled, and vines are
smeared with this instead of birdlime to protect them from wood-
worms.

It would also be possible to determine the differences that are 50
naturally adapted for causing earth to turn into stone; for those
that are due to locality, which cause different kinds of savors,
have their own peculiar nature, like those which affect the savors

4 1 See Commentary for a discussion of the absolute and relative values of these
weights. They were probably equivalent to .06, .09, .18, and .36 of a gram.

4 2 Some word is understood here, such as άμα ("along with"); cf. άμα in sec. 9.
Schneider suggested όμοΐντ ("in the same way as").

4 * If CK rip Άσίαι ά-yowrir were read, the meaning would be that "they bring them
from ASIA."
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of plants. But it would be best to list them according to their col-
ors, which painters also use.

These substances, as we said in the beginning, are produced
either by some conflux or by percolation. Moreover, some seem
to have been set on fire and burnt, such as realgar and orpiment
and others of the same kind. To put it plainly, all of these result
from a dry and smoky exhalation.

51 They arc all found in silver and gold mines, and some of them
in copper mines, such as orpiment, realgar, chrysofiplla, red ochre,
yellow ochre, and kyanos, but the last of these is seldom found
and only in small quantities, whereas there are veins of some of
the others, and yellow ochre is said to be found in masses. But
there are all kinds of red ochre, so that painters can use it for
flesh-colored pigments. And yellow ochre can take the place of
orpiment, since there is no real difference in their color, though
there seems to be.

52 But in some places there are mines that even contain both red
ochre and yellow ochre together, as for example in Cappadocia,
and large quantities are dug up. But they say that the risk of suf-
focation is a serious matter for the miners, since this can happen
to them quickly and takes a very short time.

The best red ochre seems to be that of Ceos; for there are several
kinds. One of them comes from mines, since iron mines also con-
tain red ochre. But there is also the Lemnian kind and the one
called Sinopic; this is really Cappadocian red ochre, but it is

53 brought down to Sinope. It is dug up by itself in . . . .** And there
are three varieties of it, one very red, one light-colored, and a
third whose color is midway between the others. We call this a
self-sufficient kind because it does not have to be mixed, whereas
the others do.

It is also made by burning yellow ochre, but this is an inferior
kind and is a discovery of Kydias; for it is said that he became
aware of it when an inn burnt down, as he noticed that some
yellow ochre was half-burnt and had become red in color.

54 New earthen vessels are covered with clay and placed in ovens;
for when the vessels become red-hot, they heat the ochre, and as
they become hotter in the fire, they make its color darker and more

** h τψ μικρφ is difficult; h rg Α-ήμ*φ ("in Lemnos") is a possible alternative.
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like glowing charcoaL And its origin is itself a proof of this; for
it would seem that all these substances change under the influence
of fire, if it is right to consider that the red ochre made in this
process is the same as the one made by nature or very similar to it

Just as there is a natural and an artificial red ochre, so there is a 55
native hyanos and a manufactured kind, such as the one in Egypt
There are three kinds of kyanosy the Egyptian, the Scythian, and
the Cyprian. The Egyptian is the best for making pure pigments,
the Scythian for those that are more dilute. The Egyptian variety
is manufactured, and those who write the history of the kings of
Egypt state which king it was who first made fused kyanos in
imitation of the natural kind; and they add that kyanos was sent
as tribute from Phoenicia and as gifts from other quarters, and
some of it was natural and some had been produced by fire. Those
who grind coloring materials say that kyanos itself makes four col-
ors; the first is formed of the finest particles and is very pale,4*
and the second consists of the largest ones and is very dark. These
are prepared artificially, and so is white lead.

Lead about the size of a brick is placed in jars over vinegar, 56
and when this acquires a thick mass, which it generally does in
ten days, then the jars are opened and a kind of mold is scraped
off the lead, and this is done again until it is all used up. The
part that is scraped off is ground in a mortar and decanted fre-
quently, and what is finally left at the bottom is white lead.

Verdigris is made in much the same way. Red copper is placed 57
over grape-residues4* and the matter that collects on it is scraped
off; for it is verdigris that appears there.

There is also a natural and a prepared kind of cinnabar. The 58
cinnabar in Iberia, which is very hard and stony, is natural, and
so is the kind found in Colchis. They say that this is found on
cliffs and is brought down by arrows that are shot at it The pre-
pared kind comes from one place only, a little above Ephesos. It
is a sand that shines brightly and resembles scarlet dye; this is
collected and ground in stone vessels until it is as fine as possible;
then it is washed in copper ones . . . ,4T and what remains is taken

4 5 This translates λευκότατο*, which has been accepted as an emendation in the text
••The literal translation of τρύξ would be "wine-lees," but see Commentary.
4 T T h e words h taXoU (after μικρό*) may simply be a repetition of h χαΧκοΐι.

Schneider thinks they belong above, after vxlp Εφέσου μικρό* ("a little above Ephesos")
and should really be h aypols Kikfiiapott ("in the Cilbian district").

•57'



THEOPHRASTUS ON STONES

and ground again and then washed. Skill is needed for this proc-
ess; for some people make a great deal and others little or nothing
out of an equal amount of sand. The washing is done from the top,
and separate portions are wetted one after the other; what is left
at the bottom is cinnabar, and the washings are what remains
above in larger quantities.

59 They say that Kallias, an Athenian from the silver mines, dis-
covered and demonstrated the method of preparation; for think-
ing that the sand contained gold because it shone brightly, he col-
lected it and worked on it. But when he saw that it did not contain
any gold, he admired the beauty of the sand because of its color
and so discovered this method of preparation. This did not happen
long ago, but about ninety years before Praxiboulos was archon at
Athens.

60 It is clear from these facts that art imitates nature and creates
its own peculiar products, some of them for use, and some only
for show, such as paints," and others for both purposes equally,
such as quicksilver; for this has its use too. It is made when cin-
nabar mixed with vinegar is ground in a copper vessel with a
pestle made of copper. And perhaps several other things of this
kind could be discovered.

61 Among the substances obtained by mining there still remain
those that are found in earth-pits; these are caused, as we said in
the beginning, from some conflux and separation of matter which
is purer and more uniform than that of the other kinds. And all
sorts of colors are obtained from them owing to the differences of
the matter they contain . . . ;49 some of them are softened and
others are ground and melted, and in this way the stones that
are brought from Asia are constructed.

62 The natural kinds of earth, which are useful as well as superior
in quality, are three or four in number, the Melian, the Kimolian,
the Samian, and a fourth in addition to these, the Tymphaic or
gypsos.*0 Painters use only the Melian kind; they do not use the

«β This translates ά\ιφά$; SXrets is unknown. The emendation aXnrels (lit, "without
fat") must refer to the type of earth mentioned in sec. 62; this was not greasy and was
suitable for painting.

*· If co2 διά. Ήρ τύρ Ιίηθούντνρ were read, the meaning would be "and of the matter

that percolates.**
*°A much broader term than the English word gypsum. It included not only the
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Samian, even though it is beautiful, because it is greasy, dense,
and smooth. For the kind which is . . . and . . . ,β1 and is not
greasy is more suitable for painting, and the Mclian kind has this
quality . . . ."

In Melos and Samos there are additional differences in the earth. 63
It is not possible to stand upright while digging in the pits of
Samos, but a man has to lie on his back or his side. The vein
stretches for a long way and is about two feet in height, though
much greater in depth. It is surrounded on both sides by stones
and is taken out from the space between them. It has a stratum
right through the middle, and this is better than the parts on the
outside; and then it has another stratum, and still another, up to
four . . . . The innermost earth is called "the star." This earth 64
is used mainly or solely for clothes."

The Tymphaic earth is also used for clothes and is called gypsos
by the people who live near Mt. Athos and those districts. Gypsos
occurs in large quantities in Cyprus and can easily be seen; for
only a little soil is removed when it is dug up. In Phoenicia and
Syria it is made by burning stones, and this also happens in Thou-
rioi; for a large amount is produced there. And thirdly, it occurs
in Tymphaia and in Perrhaibia and in other places.

Its nature is peculiar; for it is more like stone than earth, and 65
the stone resembles dabastritcs. It is not cut out in a large mass
but in small pieces. Its stickiness and heat, when it is wet, are re-
markable; for it is used on buildings and is poured around the
stone or anything else of this kind that one wishes to fasten.

After it has been pulverized and water has been poured on it, 66
it is stirred with wooden sticks; for this cannot be done by hand

mineral now called gypsum but also the roasted mineral. Lime and lime mortar also
appear to have been included under this term. For a discussion of the various identifica-
tions, see Commentary, sees. 62, 64-69.

6 1 The literal meaning of ^pc/ior is "quiet," but what it means here is not certain.
The emendations αραιά* and τραχωδη mean "of loose texture" and "rough." The first
of these is very appropriate, since it indicates low density and is the opposite of rvicror.
Furlanus reads ^ρεμον in addition to αραιά*, but the adverb ήρεμα ("gently," "slightly")
would be better.

5 2 The emendation ir τψ Φά/κδι assumes that this is the name of a place. Schneider
suggests h τφ ψαφαρφ or συ* τη ψαφαρότητι, implying that the earth is "liable to
crumble." If the adjective διάφορο* is concealed here, it would mean that the earth has
a certain quality "in a marked degree."

** For cleaning or whitening clothes. See sec. 67.
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because of the heat And it is wetted immediately before it is used;
for if this is done a short time before, it quickly hardens and it is
impossible to divide it. Its strength, too, is remarkable; for when
the stones are broken or pulled apart, the gypsos does not become
loose, and often part of a structure falls down and is taken away,
while the part hanging up above remains there, held together by

67 the binding force. And it can even be removed and calcined and
made fit for use again and again.

In Cyprus and in Phoenicia it is used mainly for these purposes,
but in Italy it is also used for treating wine. And painters employ
it for some parts of their art, and so do fullers, who sprinkle it on
clothes. It seems to be far superior to other earths for taking im-
pressions, and is generally used for this purpose, especially in
Greece, owing to its stickiness and smoothness.

68 Its powers are seen in these and similar uses, but its nature is
such that it seems, as it were, to contain the qualities both of lime
and of earth, namely, heat and stickiness, or rather each of these
in a marked degree. It is also clear from the following example
that it has a fiery nature; for once a ship loaded with clothes was
itself burnt when the clothes became wet and caught fire.

69 Gypsos is also burnt in Phoenicia and in Syria, where it is fired
in a furnace. Marbles especially are burnt, and also the more ordi-
nary kinds of stones, while cow-manure is placed alongside the
hardest ones54 to make them burn better and more quickly. It
seems to become extremely hot when it has been set on fire, and
stays hot for a very long time. And when it has been calcined, it
is pulverized like ashes. From this it seems clear that its nature
is entirely due to fire.

5 4 If roi ά-rXbh roin arepevrarovi, παρατιθέρτα βόλιτο* were read, the meaning would
be "and in general the hardest kinds of stones, while cow-manure is placed alongside
mem." Eichholz translates άτ\ωί as "absolutely."
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1. The metals obtained by mining, such as silver, gold,
and so on, come from water.
In general, the ideas of Theophrastus on the origin and nature
of mineral substances are based on those of his predecessors and
teachers, Plato and Aristotle. His brief statement about the forma-
tion of metals from water appears to be taken directly from
Plato,1 who believed that there were two primary types of sub-
stances having the nature of water: one of these was the liquid
kind of water, which included any material that normally ex-
isted as a flowing liquid; and the other was the fusible kind of
water, which included substances, such as metals, that could
be made to flow by the action of heat. Plato describes the nature
and formation of gold as follows: "Of all the substances which
we have ranked as fusible kinds of water, that which is densest
is formed of the finest and most uniform particles. This is a unique
kind, tinged with a glittering and yellow color, that most precious
of possessions known as gold, which has filtered through rocks
and there congealed . . . ."2

The ideas of Aristotle on the origin of metals are somewhat
more complex. According to him,3 the metals originated from the
imprisonment of vaporous exhalations in the earth, particularly in
stones, where they were congealed by some sort of drying process,
and as a result a metallic substance was generated. Since it was
supposed that this process was similar to the freezing of water, the
metals were considered by analogy to be water, but only in a cer-
tain sense. Aristotle believed that metals consisted of matter which
might have become water but could no longer do so. He did not
consider them as originating from qualitative changes in actual
water. On the whole, so far as we can judge from his meager
statements here, the ideas of Theophrastus on the origin of metals
were in somewhat closer agreement with the ideas of Plato than
with those of his immediate predecessor.

The statements of Theophrastus in this first section of the trea-
tise also indicate that he was more inclined to follow the theories

1Timaeus, 58D. 2Timaeus, 59B. 3 Meteorologica, III, 6.
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of Plato on the origin of non-metallic mineral substances than
those of Aristode. Plato believed4 that ordinary stone was formed
when, in a mixture of earth and water, the latter changed to a
form of air and rose to its own region; in doing so it gave a thrust
to the surrounding air, which reacted on the remaining earth
and compacted it into stone. He also thought, however, that cer-
tain kinds of stones were composed of a combination of earth
and water,* and this idea is accepted by Theophrastus as shown
by his statements in sections 9 and 10. But according to Aristode,
infusible stones were formed by the dry type of exhalation acting
on earth,e though certain fusible stones were, like the metals,
more of the nature of water/

1. stones, including the more precious kinds.
The distinction here, as shown by subsequent passages, is primarily
between the stones which occur in large masses in the form of
rock and the various minerals of limited size and distinctive prop-
erties, particularly those that were used for seals.

1. the metals have been discussed in another place.
Probably this refers to Theophrastus' lost work on mines* men-
tioned by Diogenes Laertius.*

2. as has been explained above.
Though this appears to be a reference to a preceding passage that
has dropped out, the close and logical development of the discus-
sion up to this point seems to leave no room for the introduction
of any other statement Possibly this refers to a discussion in the
lost treatise on mines mentioned by Diogenes Laertius or to a
passage in some other treatise that may have immediately pre-
ceded the present one in the books of Theophrastus as they were
originally written.

From the rather vague statements in this section it would appear
that Theophrastus was somewhat more advanced than his prede-
cessors in his theories about the formation of mineral substances;
these tended even to approach modern views on the formation
of minerals by crystallization from magmatic or aqueous solutions.

* Timaeus, 6oC. 5 Timatus, 61. . · Meteorologka, m, 6.
* Meteorobgica, IV, 10. * Uepl μετάΧΧωρ. · V, 44-
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The more advanced nature of the views of Theophrastus is evi-
dent when his statements are compared with Plato's theories about
the formation of stones and the reason for the differences in their
physical properties. This is what Plato says: "But when earth is
compressed by air into a mass that will not dissolve in water, it
forms stone, of which the transparent sort made of uniform par-
ticles is fairer, whereas the opposite kind is coarser."10

3. Some things are solidified through heat, others
through cold.

Theophrastus seems to follow the theories of Aristotle about the
solidification of mineral substances. According to Aristotle,11 any-
thing capable of being solidified was either water or a mixture of
water and earth, and the agent that brought this about was either
heat or cold. Ordinary water and analogous substances like molten
metals were solidified by cold. On the other hand, a salt solution,
since it left a solid residue after being treated at an elevated tem-
perature, was considered to be solidified by heat. Aristotle did not
recognize, as we do, any radical difference in the two phenomena.
Cold was supposed to act by driving off the heat, and the moisture
of the liquid was believed to accompany the heat in the form of
vapor. Heat was supposed to act directly in driving off the mois-
ture and leaving the earthy or solid matter behind. In other words,
solidification of substances by either agent was considered to be a
drying process. Aristotle also showed that the solidification of some
substances could occur in both ways. Certain mixtures of earth
and water, such as common mud, were in this class, for either
heat or cold could readily bring them to a solid condition.

3. it would seem that all the types of earth are pro-
duced by fire, since things become solid or melt as a result
of opposite forces.
The formation of ashes when materials are set on fire and burnt,
and the resemblance of these to natural earthy substances, may
well have been the basis of the idea that all earthy substances
owed their origin to fire. In subsequent passages (sees. 50, 54, 69)
Theophrastus refers again to the part that fire plays in the forma-

10Timaeus, 6oC. " Meteorologica, IV, 6-12.
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tion of earths, and he says more in a specific way on this subject
than either Plato or Aristotle, though in his attempts to explain
the process he follows closely the teachings of the latter. His
statement that the solidification or melting of earths is the result
of opposite forces appears to be based directly on the following
theories of Aristotle: "Bodies solidified by the dry-hot are dis-
solved by water which is the moist-cold, whereas bodies solidified
by cold are dissolved by fire, which is hot . . . For the opposite
of the dry-hot is the cold-moist and what the one solidified the
other will dissolve, and so opposites will have opposite effects."12

Theophrastus means, therefore, that since all earthy substances are
dissolved or dispersed by water, which is the cold-moist, it neces-
sarily follows that they must all be solidified by the opposite agent,
which is fire, the dry-hot A mechanism for the softening or dis-
persion of earths by water is also given by Aristotle.18 He believed
that the pores of an earthy substance were large enough to admit
water particles, and that the entrance of these caused the breaking
up of the solid material. Solidification came about again on the
expulsion of the water particles by heat, and the earthy substance
then resumed its original condition.

4. some . . . can ma\e the color of water the same as
their own.
The manuscripts and Aldus have 4ξομοιοΰνται followed by the
participle δυνάμενοι, but the infinitive εξομοιονν is expected, Le.,
"they are able to make the color the same." Turnebus felt the need
of a main verb and changed the last syllable of έξομοιοννται to
φαίνονται; Furlanus preferred λέγονται, and this was accepted by
Wimmer. But it is not certain that a verb of this sort is necessary;
it may be that the participle δυνάμενοι is parallel to the participle
€\οντ€ς that precedes it, and the editors have not found it neces-
sary to change this to ίχονσι. If this is so, έχοντες . . . , evioi Se
. . . δυνάμενοι is similar to τηκτοί . . . oi S* άτηκτοι above. Here
oi μεν is understood to correspond to oi Si. Turnebus and Schnei-
der both think that oi μεν should be added to the text before
τηκτοί, but, though this makes the meaning very clear, it is not
essential, since μεν is not always expressed. As λέγοντα* is not in

™ Meteorologies IV, 6, 383A-383B. " Meteorologiea, IV, 9, 385B.
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the manuscripts and cannot be regarded as a certain emendation,
it has been omitted and the last syllable of έξομοιούιται has been
bracketed as a mistake.

4. others can turn what is placed on them entirely into

stone.

The basis of this statement, which at first sight seems a mere in-
vention, may be that a stony layer of calcium carbonate or silica
is deposited by underground water on objects buried in the ground
or in caves. Pliny14 states on the authority of Mucianus that mir-
rors, body-scrapers, clothes, and shoes buried in sarcophagi made
of a certain stone are petrified. As Bailey" has suggested, it is
probable that these sarcophagi were made of limestone. Under
suitable conditions, the passage of water containing dissolved
carbon dioxide through a limestone sarcophagus would dissolve
calcium carbonate from its walls and deposit it on the objects
inside. In a sense, then, the apparent petrifaction of these objects
could be attributed to the nature of the stone from which the
vessel was made.

4. some have the power of attraction and others can

test gold and silver, such as the stone called the Heraclean

and the one called the Lydian.

In particular, the stones having the power of attraction were lyn-
gourion, amber, and lodestone, which are briefly described in sec-
tions 28 and 29. Heraclean stone was a common early name for
native magnetic iron oxide, or lodestone, and is so used, for exam-
ple, by Plato.16 The name is apparently derived from the locality
where it was discovered or obtained, but it cannot now be de-
termined with certainty whether this was the Heraclea in Pontus
or in Lydia or elsewhere, though it seems very probable that it
was somewhere in Asia Minor. Theophrastus apparently uses the
name here to denote one kind of touchstone. Likewise, Pliny17

"XXXVI, 131.
1 5 K.C Bailey, The Elder Pliny's Chapters on Chemical Subjects (London, 1929-

1932), Part Π, p. 252.
**Timeeus, 80C; ion, 533D.
1TAAA1U, 126. The text reads, "Auri argentique mendonem comitatur lapis quern

coticulam appellanty quondam non solitus invenhri nisi in flumine Tmolo, ut auctor est
Theophrastus, nunc tero passim; alii Heraelium, alii Lydium vacant. . . "
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mentions that a stone of this kind was called by some the Her-
aclean, by others the Lydian, stone. It is very likely, however, that
Pliny took his information from this treatise of Theophrastus.
Since the term "Heraclcan stone" was sometimes used to designate
the lodestone, the term "Lydian stone," derived from Lydia in
Asia Minor, where it was discovered or first used, was perhaps
the more correct ancient name for the touchstone. Moreover, the
term "Lydian stone" is the one that has come down into modern
mineralogical literature. If, as stated by Hesychius,18 the Hcraclc-
an stone derived its name from Heraclea in Lydia, this may ac-
count in part for the confusion of the two names in the works
of ancient writers. On the other hand, the application of both
these names to the same stone in the works of the later writers
may have originated entirely from the somewhat ambiguous word-
ing of this passage in Theophrastus. It seems almost certain that
Theophrastus really intended to say here that "some have the
power of attraction; others can test gold and silver, such as the
so-called Heraclean stone and the Lydian stone respectively"19

The properties and uses of the touchstone are described in sections
45, 46, and 47. See also the notes on these sections in the com-
mentary.

5. But the greatest and most wonderful power, if this

is true, is that of stones which give birth to young.
This curious idea seems to be the result of observing certain kinds
of geode-like concretions that consist of an outer shell within
which is contained a clayey, sandy, or stony nucleus. Sometimes the
internal material is held so loosely that the concretion rattles when
shaken. The ancients apparently believed that such stones were
pregnant, and that the mineral matter on the inside was in the
process of being generated. Bailey20 thinks that the discovery of
crystals with other smaller crystals attached was the origin of
this idea. Though observations of such crystal growths may have
contributed something to its origin, the available literary evidence
gives more support to the other explanation.

1 9 Pliny's misunderstanding of this passage was pointed out by Salmasius. See Plinianae
Exercitanones (1689), 77oaF.

» The Elder Pliny's Chapters on Chemical Subjects, Part Π, p. 253.
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Although Theophrastus does not name specifically any stone
having this power of procreation, other ancient writers give the
name "eaglestone" to these concretions. Pliny21 states that they
were so named because they were found in eagles' nests, and the
eagles were unable to hatch out their young without the aid of
these stones. He distinguishes22 four varieties of aetites or eagle-
stone according to the color or consistency of the shell or nucleus
of the concretion, and he names the localities where the various
kinds were found. It is evident from his descriptions that such
stones were often clay ironstone concretions composed of siderite
(native ferrous carbonate) or limonite (native hydrated ferric
oxide) compacted with clay or sand. It is interesting to note that
even in modern times the name "eaglestone" has been sometimes
applied to such nodules of clay ironstone. However, if the accounts
given by Pliny are accurate, the ancient term must have included
other kinds of clayey or sandy concretions. He names in addition,
and sometimes describes briefly, other stones which contained em-
bryo stones within them, such as cyitis2Z and gassinade^ He even
goes so far as to declare that the period of gestation for the second
of these stones was three months. Possibly these were different
concretions, though they may have been identical with aetites. As
one might expect, eaglestones were worn in ancient times as
amulets to prevent miscarriage.25 Such stones have been worn for
the same purpose in certain European countries in modern times.

Though Theophrastus appears to be serious in mentioning this
supposed generative power of stones, his use of the phrase "if this
is true" shows that he was actually skeptical about it. Such skep-
ticism is much less evident in the statements of the other ancient
writers who touch on this subject.

The word τικτόντων is an emendation adopted by Schneider
and Wimmer instead of τικτων, the reading of the manuscripts.
What is needed is the active participle of the verb τίκτω ("to bring
forth young"). It seems almost certain that this verb is correct,
since Theophrastus refers to a great and wonderful power and
shows that he himself is doubtful about it. Furlanus and Heinsius

2 1 X, 12, and XXXVI, 149. 2 2 XXXVI, 149, 150, 151.
23 XXXVII, 154. 24 x x x v i l , 163.
2 5 Pliny, XXX, 130, and XXXVI, 151; Solinus, XXXVII, 14, 15.
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miss the point by changing the word to τηκτων; for there would
be nothing wonderful about substances that could be melted.

After γνωριμωτίρα he the word των appears in the manuscripts,
but it is rightly bracketed by Schneider and Wimmer, since a sub-
ject in the nominative is needed and not a genitive of comparison.
This subject really requires the article to introduce the words κατά
τάς εργασίας; this has been understood in the translation of the
passage ("the power of those used in manual work is better
known"), and (ή) has been added to the text.

6. through which stones gain their special excellence.
The manuscripts have δι* ων ("through which") before το wcpir-
τόν, but Aldus and Turnebus changed this to 8td ("wherefore"),
and Furlanus suggested δια* ("on account o f ) , which Wimmer
accepted for his text. Schneider was doubtful about the phrase
δια το irtpmov. It is somewhat confusing, since it might mean
"because of their unusual nature," but qualities like hardness and
softness are not unusual. However, if το περιττόν means that the
stones have a special excellence which makes them valuable or
unusual, then hardness might be appropriate as one such point
of excellence. Theophrastus mentions €1817 irepirrorepa in sec-
tion 1, and rb ικριττόν may be a reference to this. If το irtpvrrov
is accepted here, there seems no reason why the manuscript read-
ing &' ων should be rejected in favor of the emendation of Fur-
lanus; a relative clause meaning "through which they get their
excellence" or "from which their excellence is derived" seems to
be more appropriate here than a phrase meaning "on account of
their excellence." There is no difficulty about understanding a
verb for the relative clause, and 81* ων has been restored to the text

6. the Parian, the Pentelic, the Chian, and the Theban.
It is only in this section and the next one that Theophrastus men-
tions the marbles and other stones used for building or statuary.
He seems to regard them merely as examples of stones in which
certain distinctive properties can be seen throughout large masses.

The quarries on the island of Paros were celebrated in ancient
times for their excellent marble. Though this is usually spoken of
as Parian marble, it is also alluded to as the marble of Marpessos,
from the particular mountain where the finest stone abounded.
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Other places on the island give evidence of ancient operations,
and the stone is still available for quarrying at the present day.
From a dazzling white to a creamy white in color, it had such an
attractive appearance that a number of ancient authors thought it
worthy of mention. This was the marble which was regarded as
most suitable for statuary and was used by many of the most cele-
brated sculptors of antiquity.

Scarcely less famous was the Pentelic marble, so named from
Mt. Pentelicos near Athens. The ancient quarries were at a place
called Spilia about twelve miles northwest of the Acropolis. This
stone is still quarried at the present time, and most of it is used
in the construction of buildings in modern Athens. In ancient
times it was widely used for architectural purposes, as is shown
by the Parthenon and other surviving structures. Pentelic marble
is as fine-grained as marble from Paros, but it takes on a yellow
tone on weathering, and there are occasional dark streaks running
through it It was apparently less esteemed than Parian marble
for the purposes of sculpture, probably because of its less uniform
character, though many of the remains of ancient sculpture that
have been found in Attica are of Pentelic marble. It is curious
that Hill remarks in reference to this marble, T h e Pentclican
. . . is now wholly unknown, and has been so for many ages.""
The earlier statement of De Laet, "I don't remember that I have
read about Pentelic marble anywhere else,"27 also reflects the gen-
eral state of ignorance in Western Europe concerning Greece
under Turkish occupation.

Less is known with certainty about the nature of the marbles
or other stones obtained in ancient times from the island of Chios.
Pliny*8 states that in his opinion variegated marbles were first
discovered in the quarries of Chios. From another passage,2*
where the reading is uncertain, some have inferred that Chian
marble was uniformly black, though Mayhoif adopts another
reading (Mdo) in his edition of Pliny and does not think this
refers to Chios. Theophrastus implies in the next section that the

* J . Hill, Theophrestu/s History of Stones (London, 1746), p. « .
27 de Ventelico mm memini me alibi legisse; sec J. De Lget, Theophrastt De lapidibus

Greece et Latme cum brcvibus annotadonibus (Leyden, 1647), p. 4.
» XXXVI, 46. *» XXXVI, 49.
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Chian stone was black; he also says it was translucent, perhaps a
reference to its surface appearance when polished. In section 33,
where Theophrastus gives brief descriptions of inferior variegated
dark stones used for seals, he apparently compares one of them
with a stone from Chios. On the whole it would appear that
the ancient Chian quarries yielded a black or dark marble or
other rock, in which there were spots or streaks of light-colored
minerals.

That the Theban quarries here mentioned by Theophrastus
were located in the vicinity of ancient Thebes in Egypt rather
than the Greek city of Thebes in Boeotia is almost certain, for not
only does he go on immediately to name particular stones found
near Thebes in Egypt, but he also says—what is well known—
that the ancient Egyptian locality was celebrated for its great stone
quarries. If Theophrastus is referring to quarries in or near the
Egyptian Thebes, then he must be speaking of the limestone still
so plentiful in this pan of the Nile Valley. Even now there is evi-
dence of the ancient workings there. If, as is more probable, Theo-
phrastus meant to include the quarries in the general territory of
Thebes, then sandstone and even granite could also be mentioned,
although the great source of granite was at Syene (modern As-
wan), about a hundred miles or so south of the city of Thebes. It is
perhaps significant that the Theban stone which Pliny*0 mentions
was apparently a granite.

6. alabastritcs.
This was well known in ancient times, as is attested by numerous
references to it in the works of early writers. Judging from the
description given by Pliny,11 this stone was in all probability com-
pact stalagmitic calcium carbonate, the onyx marble of Egypt,
sometimes called "oriental alabaster" to distinguish it from true
alabaster, which is similar in appearance but is actually a compact
variety of gypsum, a hydrated calcium sulfate. Even today this
particular onyx marble is often loosely called "alabaster." It is a
beautiful white or yellowish-white stone, slightly translucent, and
frequently, though not always, traversed by bands of slightly dif-
fering shades. That this stone was extensively quarried in ancient

«0 XXXVI, 63, 157. $ 1 XXXVI, 59-61.
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Egypt is amply shown by the traces of the former workings as
well as by the numerous objects composed of it that have survived,
such as vases, statues, and even parts of buildings. However, here
again it must be understood that Theophrastus is speaking in a
vague general way of the territory of Thebes, for the nearest
source of onyx marble appears to be considerably more than a
hundred miles north of the site of the ancient city of Thebes.
The ancient workings are still to be seen today, and the principal
ones extend from Minia to Asiut."

6. chcrnites.
This passage contains the only information we have about the
nature of this stone. Pliny" mentions it but merely paraphrases
the statement of Theophrastus. Hill84 identified it as a white
marble, though he did not explain his reasons. Against this identi-
fication is the fact that native marble was scarce and relatively
little used in ancient Egypt. Furthermore, the few objects made
of this stone that have been found are generally very small, by
no means approaching a sarcophagus in size. Moore" identified
chernites as true alabaster. The context suggests that it was either
alabaster or a particular variety of Egyptian onyx marble; for
Theophrastus commonly groups together mineral substances simi-
lar in nature or appearance. But it is not very likely that it was a
true alabaster; such compact gypsum was scarce and little used in
ancient Egypt, where only a few small objects made of it have
been found It appears more probable that it was a particular kind
of onyx marble, possibly a white, more uniform variety, as con-
trasted with the common variety that was yellowish and banded.
Theophrastus mentions particularly that a sarcophagus was made
of chernites, and several such Egyptian burial objects composed
of onyx marble have survived to our day."

7. poros.
The usual spelling is πώρος, not πόρος. Other Greek authors
mention poros or poros stone, and their statements, together with

t 2 A. Lucas, Ancient Egyptian Materials and Industries (London, 1948), pp. 75-77.
•· XXXVI, 132. 8 4 Theophrastus*s History of Stones, p. 23.
" N . F. Moore, Ancient Mineralogy (New York, 1859), p. 172.
•· Lucas, Ancient Egyptian Materials and Industries, p. 463.
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the evidence of geological formations and our knowledge of the
stones used in ancient structures, show that these terms were
general ones that were applied to rocks of cellular structure and
low density such as calcareous tufa or fossiliferous limestone. The
statement of Theophrastus here is somewhat reminiscent of the
one made by Herodotus, who remarks," in speaking of the build-
ing of the temple of Apollo at Delphi, that the front was of Parian
marble and the main part of poros stone, which in this case was
the calcareous tufa plentiful around Mt. Parnassos. Pausanias"
states that the temple of Zeus at Olympia was made of poros
locally obtained, undoubtedly the coarse fossiliferous limestone of
that particular locality. In general, such limestone rock, being
plentiful in Greece and easy to quarry or work, seems to have
been a favorite building material, as is shown by its presence in
a number of surviving ancient structures or ruins. The kind of
poros which Theophrastus compares with Parian marble might be
identified as travertine, a stone which in general appearance as
well as chemical composition is very much like marble. There is
ample evidence that travertine was widely used for building pur-
poses in ancient times, particularly in Italy, and surviving exam-
ples show that fine-grained calcareous tufa or travertine was also
frequently employed for statuary. But when the name poros is
applied to a marble-like stone used by the Egyptians for elaborate
buildings, it probably has a special meaning. It seems to mean
some variety of Egyptian onyx marble, as this is the only marble-
like stone that the Egyptians used in the construction of build-
ings; it was especially used in the construction of sanctuaries and
temples, as is shown by surviving examples that have come down
to us." Though Theophrastus apparently speaks of onyx marble
as dabasmtes or chernitcs in the preceding section, it does not fol-
low that this identification is wrong, since the stone occurs in
several varieties that differ much in appearance. Moreover, the
ancients often gave different names to the same mineral sub-
stance, or used the same name to denote two or more mineral
species that we consider entirely distinct The latter practice seems
to have been true of poros, as it is very probable that this term

»7 V, 62. The text reads vupiwov ΧΙΘου. ·« V, 10, 3.
*· Lucas, Ancient Egyptian Materials and Industries, p. 75.
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included not only calcareous tufa and fossiliferous limestone but
also certain other soft rocks suitable for building purposes. The
loose usage of the term poros by ancient authors, and the equally
broad interpretation of its meaning by modern archaeologists, has
been pointed out by Frazer.40 Eichholz" rightly thinks that this
poros must have been a special kind found in Egypt which had
the lightness of the ordinary Greek poros but was not the same.
This explains the difficulty in the text, which appears to say that
poros has the lightness of poros.

7. And a darl^ stone is also found in the same place,
which is translucent li^e the Chian stone.
Unless more than a word or two has dropped out between this
and the preceding phrase, the reference is apparently to a dark
or black stone found in Egypt which, at first sight, one might
be inclined to identify as obsidian, since this is the only dark or
black stone that exhibits any marked degree of translucency. Hill43

believed that the stone was obsidian. But this identification is
unlikely, since obsidian is not native to Egypt, although small
amounts evidently were imported in ancient times to make orna-
mental objects, such as amulets and vases.41 However, several kinds
of dark-grey or nearly black stones were quarried there, as is
shown by existing remains; the dark granite found at Aswan,
for example, was used to some extent in the construction of build-
ings.44 Since Theophrastus is dealing in this section with stones
found in large masses, this might well have been the stone de-
scribed here, though granite is certainly not translucent, unless the
allusion is to the surface appearance of the polished stone. Basalt
and diorite were also quarried in ancient Egypt In addition, the
Egyptians used a particular kind of diorite-gneiss, a banded or
mottled black and yellowish-white rock, and also a black and
white porphyry composed of white crystals imbedded in a black
matrix.4* On the whole, it seems likely that Theophrastus is allud-

4 0 J. G. Frazer, Pausamas's Description of Greece (London, 1913), VoL ΠΙ, pp. 502-
505.

* * D . E. Ekhholz, Classical Review, LVTO (1944), 18.
42 Hill, Theophrastmfs History of Stones, p. 24.
** Lucas, Ancient Egyptian Materials and Industries, pp. 473-74.

&, p. 73-
pp. 466-67, 474-75-

•75·



THEOPHRASTUS ON STONES

ing to one of these last two stones, especially since he compares
the variety that he mentions with the Chian marble or stone,
which, as indicated by the note on the preceding section, was
probably a black rock variegated with spots or streaks of light-
colored material.

8. almost all those that can reasonably be cut and used
as seals.
The reading of the manuscripts, σχεδόν ... λόγον, makes no sense.
The meaning seems to be "almost all of those which/' and this
could be represented by σχώορ πάντες (or ITXCMTTOI) των. Here
των is added to go with γλυπτών. But this does not account for
the presence of λόγον. De Laet and Hill changed this to λόγω των,
but the meaning of this is not clear. Schneider thought that the
verb καταλέγονται might have survived as λόγον, and proposed
€Γχ<ε8ον δσχπ καταλέγονται €t? τά σφραγιΒια των γλυπτών. The
phrase κατά λόγον ("according to reason," "reasonably") is at-
tractive, and Stephanides rightly included it in his emendation
σχβδορ πάντες oi κατά λόγον €t? τά σφραγίΖια γλυπτοί. Though
it is impossible to know what was originally in the manuscripts,
the emendation {πάντες των κατά) seems to be a good one and
has therefore been added to the text These three words are of
the right length to fill up the gap in the Aldine edition, but this
does not confirm their accuracy, for the gaps are of different
sizes in the manuscripts. In A there is room for only a few let-
ters; the space in both Β and C is longer, but not long enough.
So nothing can be proved by the size of the gaps.

8. And some are discovered in other stones when these

are cut up.
This apparently refers to crystals lining rock cavities or geodes,
and especially to crystalline quartz which so commonly occurs
in this manner, since in section 30 it is specifically stated that
rock crystal and amethyst are found by dividing other stones.

9. fire-resisting stones and millstones.
Aristotle** refers to these two kinds of stones in a similar way ex-
cept that he implies that they were fusible by themselves, whereas

IV, 6, 383B.
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Theophrastus states here that they were fusible when placed in
contact with certain other material. Since the two kinds of stones
are mentioned together, it is likely that they were either similar
in nature or had some common property or use. Though there
is no direct evidence that would enable us to identify the first
of these two classes of stones, several references in ancient litera-
ture make it possible to identify at least some of the class of mill-
stones. Strabo," for example, observes that the lava of Etna be-
comes millstone on cooling, and in another place44 he mentions
that an abundance of millstone was found on the volcanic island
of Nisyros. Pliny,4* on the other hand, states that a superior kind
of quicklime was prepared from the stone commonly used for
millstones (molares). Although it is very likely that a variety
of stones were used for millstones in ancient times, the remarks
of these authors indicate that they were usually made either from
highly siliceous volcanic rocks or from common hard compact
limestone. From the name it may be inferred that fire-resisting
stones were varieties of limestone, and since Aristotle50 mentions
the fusibility of such stones immediately after referring to the
manufacture of iron, this identification is even more likely; for
limestone is generally added as an essential fluxing agent in the
smelting of iron ore. Although there is no necessary connection
between the sentence in Theophrastus dealing with these two
stones and the two preceding sentences, it seems quite likely that
such a connection was intended. If the passage is understood in
this manner, then it also seems justifiable to assume that, because
of the chemical nature of the two kinds of stones, the material
that was burnt with them was the mixture of ore and fuel used
in making up the charge for the smelting furnaces. For these
two kinds of stones supply the two different types of fluxes needed
for the reduction of ores, the acid type in the form of highly
siliceous rocks and the usual basic type in the form of limestone.
Though they lack precision, the brief allusions to ore-smelting in
this section of Theophrastus are of considerable interest, since
they are the earliest historical reference to the process.

" VI, 2, 3. 4 β X. 5. i6. *· XXXVI, 174.
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