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PREFACE

‘I[N 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 clapsed 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 Mély and a German trans-
lation by K. Micleitner have been published as parts of other
works, but they are 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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PREFACE

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 becn 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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secems 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
cach 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 Earle 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. Caley. 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.FE.C.R.
COLUMBUS, OHIO

September, 1956
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INTRODUCTION

LINY, in his Natural History, mentions about twenty Grecek

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 Greck 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 untl his death, about 287; for according to
Diogenes Laertius,’ he died at the age of cighty-five.?

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 Propositions, Problems in Natural Philosophy, History of
Astronomy, Love, Meteorology, Epilepsy, Animals, Motion, Laws,
Odors, Wine and Oil, Proverbs, Water, Fire, History of Geometry,
Sleep and Dreams, Virtue, Inventions, Music, Poetry, History of

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

2 The dates 372-287 are accepted by W. von Christ-W. Schmid-OQ. Stahlin, Geschichze
der griechischen Litteratur in Handbuch der klassischen Altertumswissenschafs, 6th ed.,
Vol. VII, 2, 1 (1920), p. 60o. 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-Encyclopidie, 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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Davine 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,
are 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

3 By actual count there are 226 such titles, but six of these are bracketed as probable

repetitions by R. D. Hicks, ed., Diogenes Laertius, Lives of Eminent Philosophers
(Locb Classical Library, London and New York, 1925), Vol. I, pp. 488-502.
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INTRODUCTION

found very little that would improve the text.* The date of Vati-
canus 1302 is disputed. Devreese and Gianelli put it as carly as
the twelfth century,’® but Diels® 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 Theophrastus
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 Plinianae Exercitationes.” In 1647 De
Lact published at Leyden an annotated Greek and Latin edition
of the treatisc On Stones; this appeared at the beginning of his
work De gemmus 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., Theophrasti Eresii quae supersunt opera (Leipzig, 1818-1821),
Vol. V, p. 146.

§ We arc indebted to the Vatican Library for this information.

6 See Diels, H, “Aristotelis qui fertur de Melisso Xenophane Gorgia libellus,” A45-
handlungen der komiglichen Akademie der Wissenschaften zw Berlin, Philosophisch-his-
torische Classe (1900), p. 5.

7 Sir Arthur Hort says that “this claim appears to be entirely fictitious.” ‘Theophrastus,
Engquiry into Plants (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.

9 A later edition of this work has been consulted, namely, Salmasius, C., Plinianae
Exercitationes in Caii Julii Solini 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.® 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 Baumgirtner was
published at Niirnberg in 1770. Another German translation by
Schmieder is said to have been published at Freiberg in 1807,"
but this scems 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, are wholly
or mostly based upon the labors of Hill, constitute the only
past appearance of the treatisc On Stomes as an independent
publication.

In the nincteenth century the treatise again appears in the form
of a Greck 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 Adamantios Coraés' in his commentary on the
Geography of Strabo published at Paris in 1819. The Greek text
of the 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
carlier editions. In this respect, the two editions of Wimmer are
inferior, though the text of Wimmer is somewhat better, and in

10Ies author, John Hill (1716-1775), was 2 somewhat eccentric litterateur and sci-
entist who was embroiled with many famous men of his time. Though called by his
encmies a2 quack, and by Dr. Johnson a liar, he was, nevertheless, 2 very learned man
and a very able writer. His translation of the treatise On Stones brought him to the
notice of the Royal Socicty and won him the friendship of some of its members, which
he forfeited by the publication of certain satirical works directed against them.

11 Schneider, op. dit., Vol. II, p. 578; Vol. IV, p. 535.
12 Also written Koraés, Korais, 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 Turnebus. In 1902, a French translation of the
treatise was published by Mély* in a collection of texts and trans-
lations of ecarly works on precious stones. In the same year Ste-
phanides published a valuable list of emendations in the Greek
periodical Azhena.’* 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 medicval 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,'* 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
treatisc have appeared. Schwarze'® began a Latin commentary in
1801, and had published seven parts by 1807. In 1896, Stephanides™
published an important study of the treatise. Ruska’s work, Das
Steinbuch des Aristoteles,™ deals with 2 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.

13M¢ly, F. de, Les lapidaires de I'ansiquité es du moyen dge (Paris, 1896-1902), Vol.
I, fasc. i

14 Stephanides, M. K., Athena XIV (1902), 367-71.

18 Mielcitner, K., Fortschritte der Mineralogie, Kristallographie wnd Petrographie
VII (1922), 431-45.

181 enz, H., Mineralogie der alten Griechen und Romer (Gotha, 1861), pp. 16-28.

17 Cohen, M. R., and Drabkin, I. E., 4 Source Book of Greek Science (New York,
1948).

18 Schwarze, C. A., De Theophrasti lapidibus commentationes (Gorlicii, 1801-1807).

19 Stephanides, M. K., The Mineralogy of Theophrastus (in Greek), (Athens, 1896).

20 Ruska, J., Das Steinbuch des Aristoteles (Heidelberg, 1912).
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THEOPHRASTUS ON STONES

The Greck text which is printed here is almost the same as the
one established by Wimmer, 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
clegance 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 Athenas.

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,™ who describes the fate of the manu-
script books of Theophrastus after his death, and the later un-

21 Geography, Book XIII, 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
lapidarics, 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 Century.
Codex Vaticanus Graecus 1305, XV Century.
Codex Vaticanus Urbinas Graecus 108, XV Century.

EDITIONS

Awpus. Editio princeps: Aristoteles et Theophrastus. Venetiis, in
domo Aldi Manutii Romani et Graecorum studiosi, 1497, tom. I, fol.
254-60 (et repetita in editione Camotiana apud Aldi filios, 1552, pp.
569-82) !

Turnesus. Theophrasti De lapidibus. Lutetiac, ex officina Federici
Morelli, 1577.

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

Furranus. Theophrasti Eresii peripateticorum post Aristotelem
principis, pleraque antehac Latne numquam, nunc Graece et Latine
simul edita. Interpretibus Danicle Furlano Cretensi, Adriano Turnebo.
Accesserunt liber De innato spiritu, Aristoteli attributus et Danielis
Furlani uberes ad omnia commentarii. Hanoviae, typis Wechelianis,
apud Claudium Marnium, 160s.

Heinstus. Theophrasti Eresii Graece et Latine opera omnia. Daniel
Heinsius textum graeccum locis infinitis partim ex ingenio partim e
libris emendavit, hiulca supplevit, male concepta recensuit, interpreta-
tionem passim interpolavit. Cum indice locupletissimo. Lugduni Bata-
vorum, ex typographio Henrici ab Haestens, impensis Iohannis Orlers,
And. Cloucq, et Ioh. Maire, 1613.

Dg Laer. Ioannis De Laet Antverpiani De gemmis et lapidibus libri
duo quibus pracmitttur Theophrasti liber De lapidibus Graece et
Latine cum brevibus annotationibus. Lugduni Batavorum, ex officina
Ioannis Maire, 1647.

Hm. 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, FR.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-

1There is also an editio Basiiensis (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.

Scunemer. 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.

Wnaoger (Teubner). Theophrasti Eresii Opera quae supersunt om-
nia. Ex recognitione Friderici Wimmer. Tomus tertius fragmenta
continens. Lipsiac, sumptibus et typis B. G. Teubneri, 1862.

WiumEr (Didot). Theophrasti Eresii Opera quae supersunt omnia.
Gracca recensuit, Latine interpretatus est, indices rerum et verborum
absolutissimos adjecit Fridericus Wimmer . . . Parisiis, Firmin Didot,
1866.

Frencu Transiations. Traité des pierres de Théophraste. Traduit
du grec; avec des notes physiques et critiques, traduites de 'anglois de
M. Hill; auquel on a ajouté deux lettres du méme auteur, l'une au
docteur Parsons, sur les couleurs du saphir et de la turquoise; et
I'autre 3 M. Folkes, . . . sur les effets des différens menstrues sur le
cuivre. Paris, Herissant, 1754.

Les lapidaires de Fantiquité et du moyen ige, F. de Mély, Tome
I11, fasc. 1, Paris, 1902.

GermaN Transtations. Theophrastus von den Steinen aus dem
Gricechischen. Nebst Hills physicalischen und critischen Anmerkungen
u. cinigen in die Naturgeschichte u. Chymie cingeschlagenden Briefen,
aus dem englischen Gbersetzt. Mit Anmerkungen u. eciner Abhandlung
von der Kunst der Alten in Steinen zu schneiden vermehrt. Von Albert
Heinrich Baumgirtner. Niirnberg, 1770.

Karl Mieleitner, “Geschichte der Mineralogie im Altertum und im
Miuelalter,” Fortschritte der Mineralogie, Kristallographic 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 B 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: pdvos is corrected to Spotos 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., xpopao for xpdueva in section 1,
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 ov, which is written as an ab-
breviation before xwromnpotrar. Wimmer accepts this, though the
manuscripts have 4 or 7). 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 oxedév and Adyow; 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 Turncbus. Hill’s text is too full of misprints to be
reliable.

The variant readings of the three manuscripts and the Aldine
cdition 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

nI3-



THEOPHRASTUS ON STONES

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 éfopootv[ras] has
been read in section 4, 8 v in section 6, (wdvres TGV xard) in
section 8, év rols in section 13, éxxaleras in section 17, 1 before
KwrompovTas in section 20, wolvriporépa in section 22, Tavdy in
section 25, Aevxdraror in section 55, yewdavéow in section 61,
and rowoiro 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 rijs
has been restored before xioomjpidos in section 22, rovs before
émoias in section 35, 7@ before é\aip in section 42, rav before
maxvrdrwy in section 55, Td before amopdypara in section 67,
and 7ots before rowvrois in section 68. In section 36 Wimmer
keeps Tovs before molvrelels 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
(m) has been added to the text as follows: in section 5 before
xard Tas épyacias and in section 22 after uéhawa, before pa-
Aédns, and before éx mis fardoons. A few accents have been
changed, ¢.g., owivos in section 13 and mpaoins and aiparins
in section 37.

In the Didot edition Wimmer uses capital letters at the be-
ginning of cach 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.

N

-t

e o

MANUSCRIPTS

A = Codex Vaticanus Graecus 1302, 12th-14th century.

B = Codex Vaticanus Graecus 1305, 15th century.
This ends in the middle of section 43.

C = Codex Vaticanus Urbinas Graccus 108, 15th century.

Q2 = the consensus of A, B, C up to section 43 and of A, C from
section 43 to section 6g.

FIRST EDITION
Aldus = Aldus Manutius, Venice, 1497.
OTHER EDITIONS

Turnebus = A. Turnebus, Paris. 1577.

Furlanus = D. Furlanus, Hanover, 160s.

Heinsius = D. Heinsius, Leyden, 1613.

Laet = J. de Laet, Leyden, 1647.

Hill = J. Hill, second edition, London, 1774.

(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.

Coraés = Adamantios Coraés.
Salmasius = C. Salmasius (Claude de Saumaise).
Eichholz = D. E. Eichholz, Classical Review, LXVI (1952), 144-45;

LIX (1945), 52.
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APPARATUS CRITICUS

peraldevopera/ peralevopeva B,C.

¢ddy/ om. Furlanus; restored by Schneider.

xpupacw/ Aldus; xpapera Q.

dAg/ Schoeider; xai dArg 01,Aldus.

peradrevopévey/ peralevopivor 1.

rovroy/ réw Aibwr conj.Wimmer.

Adyoper/ Aldus; Aéyoper Q.

odv/ Aldus; & Q.

avppoijs/ comj.Schneider,Wimmer in text (cf. §50); pois O,Aldus.

Sinbricess rwos/ Wimmer; 8. 8ud rwvos Q,Aldus; 8. [8d] rwos Schnei-
der

yeoouérys/ Wimmer; ywopérms A,C,Aldus,

&5 dvwrépw/ Aldus; dverépms Q.

xai xar’/ xai om.C.

opalréorepor/ Schncider; xai épaderrépay Q; xai duaréorepoy Aldus.

xaBapurepov/ xabapurépev Q.

7d xard/ Schneider; r¢ xara 0,Aldus.

ére rd ye/ Turnebus, Schneider; & rd re 0,Aldus.

86taer &v/ Turncbus, Schneider; & om.0,Aldus.

éxeiwep/ Schneider: & &v A,C,Aldus; & 8y B; ¢. & Turnebus.

& piy/ Turnebus, Schneider; udy om.Q,Aldus.

woAai Swaopai/ Turnebus, Schneider; xvoai Siddpopoc 12,Aldus; poal
Suigpopot Furlanus.

adrai e/ Turnebus; axrerar O,Aldus.

ravrais/ Turnebus; rais éavrais Q,Aldus.

109 Te woueiv/ Turncbus; otre ». 0,Aldus.

Tyxrol yap/ oi piv yip . Turncbus, Schneider.

xavoroi/ oi pév x. Turnebus.

lopowiv[rar]/ opowivrar 0,Aldus; éfopowiv ¢aivorrar Turnebus;
éfopowiv Aéyorrar Furlanus,Wimmer.

oy xpvoor xai/ om.Heinsius; restored by Schneider.

rixrdvrav/ Schneider; rwrév Q,Aldus; mxrér Turncbus.

[rér] xai/ Schneider; rév x. A,C,Aldus; xai rav B.

{(7) ®ard ris épyacias/ conj.Schneider,Stephanides; 5 om.,Wimmer.
Possibly (5 raw).

@a/ Turncbus; da 0,Aldus.

wapa ravras/ Turnebus, Schneider; xara 7. Q,Aldus; xara ravras 8-
myras Hill.

3waopai/ omN,Aldus; (Sagopal) Furlanus; xard radras iBuimyras dia-
¢opal conjLact.

3 &v 1 wepurrov/ O; 86 1o x. Aldus,Turnebus; 8 7 ». Furlanus,
Wimmer.
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Slov/ 8Aov Q.Aldus.

OBaixdv/ Aldus; Gypawiv 0.

6 wepi/ 6 om.B.

wepi Alyvrror & Sfas/ & Aiydary wepi @1jfas Hill.

dAaBaorpirys/ Aldus; AaBaorpirys A,C; B(corr. dA-).

Spows/ pivos A,C,Aldus; B(corr. Guotos).

wvéidp/ wéxde Q,Aldus, wéxdg Turncbus; svédp Lact (conj.Salmasius,
P.E.848aC).

wdpos/ wipos

romyn/ svcremyr A,

xai péas/ Wimmer; xai om.0,Aldus; elploxerar xai p. Hill; (éore 8¢
nis xai) p. Schoeider.

Spowos/ Schneider; dpoiws A,C,Aldus; B Suolw, corr. -os.

wAeiovs/ B,Furlanus; #Aa . . . A,C,Aldus.

piv odv/ ow om.B.

Towois oAots/ conj.Schneider, Wimmer in text; rois dAots 0,Aldus.

énoe/ Aldus; énos 0.

oxdno,/ owarios C.

oxedor (wdvres Tér xatd) Adyov eis 1d odpayidia yAvwrév/ wdvres Tdv
zard om.Q,Wimmer; oxedov Adye tév &r.0.y. Lact (conj.Salma-
sius, PE.6gaD) and Hill; oxedov Goot xararéyovrar ér.g. 7év 7.
conj.Schneider; oxe8or wdvres ol kard Adyov é.1.0. yAvarol conj.Stepha-
nides,

albnpw/ (1¢) oudnpe Schneider.

7’ odv/ Schneider; d roivwv 0,Aldus.

érvwapydrrov/ Schneider; brapxdvrev 0,Aldus.

8’ abrovs/ Schneider; 8¢ adrds O (abrds A), Aldus.

pvria/ Turnebus; pia: 0,Aldus.

péovow ols/ p. oir ols conj.Schneider; possibly auppéovar ols.

oi 8¢/ ¢ 8 B.

wdrras/ wivra Q.

ovrws/ Wimmer; odrws oAws {3,Aldus.

dppofar/ pioba B.

Sarndirres/ Swammdovres B.

dwropayopevor/ Schneider; ob paxouévov O,Aldus; ob paydpevor Furlanus.

rp wWpaocw/ (xard) r.ar. Furlanus,

[038°]/ Schneider; ob8° Q,Aldus.

efvypacpévo,/ Aldus; ébyyopaopévo 0.

10 yap/ Aldus; 6 yip Q.

xrov/ Tucror C.

8¢i/ Schneider; dei 0,Aldus.

éxev/ Schneider; éa Q,Aldus.

xaraBpexBévras/ Furlanus; xareppyybévras A,C; xar’ dpyxbévras B.

avnxpactévras/ owexpacbévras B,Aldus

&/ Turnebus; s 0,Aldus.
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mxrovs/ rxrovs C.

xavoa/ Hill; 6padoa 0,Aldus.

ots/ xai obs Hill.

dxpis &v/ Turncbus, Schneider; xpeav 0,Aldus (various accents); xpeias
Furlanus; xpeias éav Hill.

dopun/ Turnebus; as py 02,Aldus.

v 8/ ov Aldus; oy (8¢) Furlanus.

owivov/ oxivor Wimmer.

& tois/ rois (abrois) Wimmer.

odros/ Schneider; rowiros 0,Aldus.

éxdopoirar re/ e om.B; éxxrwpoirar Lact (also in sec.15).

xwwonpoedys/ B,Turncbus; xiompoadis A, C, Aldus.

Saff/ as & B.

xpoav/ xpelav B.

xvrrdpe/ Schneider; mlpwopsd A,B, xvfppopsd C, rbpiopp Aldus; xvr-
rapelp Furlanus.

éxeivos pdv/ Furlanus; ¢ pav Q. o pdv Aldus; év udv Turncbus.

Mwapaiw/ Aldus; Axaps Q.

Terpdd/ Aldus; rerapidc Q.

Aurdpav/ Mwdpas B,C.

xalovuéry/ xaovuévys B.

¢ & Bivars/ Wimmer; rais xivars £2.Aldus; rois év Bivais Turncbus;
rais Bivais Furlanus; (r¢ &) rais Bivass Schneider.

xaraxavoews/ Turncbus; xaraxAicews 0Q,Aldus.

vi/ Turnebus; ™ Q, 5 Aldus.

spvrropévay/ Schneider(Syll.); Gpvrropévur Q, Opiropévuy Aldus, Gpux-
ropévoy Turnebus.

xpeav/ Aldus; ypdar Q.

éxxaiovrar/ éxxaiovre C.

Acyvoruap/ Furlanus; Avywruap 0,Aldus.

"HXeia/ Furlanus; ida Q, iAigp Aldus; jAdc Turnebus.

*OAvpriale/ dlpwiale B.

& tois ZxaxrmovAns/ éyxaxrijs UAns ,Aldus; év axaxrmovAys Turne-
bus; & (rois) o. Furlanus.

wapopoos/ wapipor B.

éxxaicrar/ O; xaierar Aldus,Wimmer; perhaps éxaiero.

1o7€ waverar/ Q; perhaps 197" émavero.

dxalys &v/ Furlanus; ¢. §v Q,Aldus.

o6Aws/ @s 6 Turnebus,

épvBpov/ épvBpé B.

Maooarias/ Maoakias B.

o¢bdpa/ odoSpov Aldus; o. &v Turnebus.

xalerar 8¢ 6/ Aldus; x. 8vo Q.

yovoaldys/ yovweadys B, yunadis Aldus, yonaSns Turncbus.
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xiooypus (before xal)/ Schneider; xirgpis O, xirmpis Aldus; but «io-
aypis before éx.

3i¢aer/ Turnebus; 34tac 8 O,Aldus.

ywopévar/ Schneider; yevopévav 0,Aldus.

hofipon/ “ApaBuxws Hill (Ap.); perhaps BaBipon

% maoypoirar/ B,C Turncbus, # x. A; % xai x. Furlanus, Heinsius, Laet,
Hill,Schneider; ot x. Aldus,Wimmer.

& rois/ & rais O,Aldus; & Ainy conj.Salmasius (cf.Schncider IV,
P- 554), & rois (xawpévois) Schneider; perhaps & rois wupixavoross,
or & Trovrois, or & Tois Towvrots.

xaré puxpd/ Perhaps xard juxpis or xai mxpds, Coraés,Strabo IV,
p. 116, on Strabo VII,299 (cf.Schneider,Syll.).

xapowAnfeis/ Turncbus; yapowlorias A,B; xapom\qo'm:c C,Aldus.

mpm/ Schneider; dwapedfovrar O,Aldus; dxapsvrar Turnebus;
dwapeipwrras Furlanus,Coraés.

% dpupos/ Schneider; xai % &. 0,Aldus.

a3 xai/ Aldus; o3 Q.

3 dppos. 3 & ad xai/ xai dppedys Hill (conj.Laet).

wice pdv . . . éva 8 ol & Mby/ x. p. éfpavaros, & Ay 8¢ conj.Schnci-
der; r. p. oxedor us & Niovpy, éma & ad & A. conj.Stephanides.

érépy/ érépg Aldus.

pédava () éx 7o pvaxos/ conj.Stephanides; 4 om.Q,Wimmer.

Ty 8 xai Bdpa/ Schoeider; x. re x. B. 0,Aldus; Tvxwds re xai
Bapeia Furlanus.

atmy/ Schoeider; admj 0,Aldus.

(1) parsdys/ § om.Q,Wimmer; dApuadns Turnebus; uwAadys Furlanus;
% MnAla conj.Schneider; # pvAddys conj.Stephanides. For % unAodys
compare {woxirpwos, Stephanides (Min.).

wodvriporépa/ A,C; modvripdrepos B; modvnudrepoy Aldus,Wimmer.

érépas/ évaipas C.

TEgruG) . . . TpyrerdTy/ opnrrcy . . . opperwerdry Hill.

% & 1oi/ % om.B.

() & Tijs Bardoows/ conj.Stephanides; i om.0Q,Wimmer.

poaxos (before paAdov)/ puxos A,B,Aldus; ? pwds C. But plaxos
above before ros.

xotgms/ Furlanus; xopvdijs 0,Aldus.

abriis/ abrov Aldus.

s mooygpdos/ 0,Aldus; rijs om.Wimmer.

(&.a¢opo¢)/memcr, om.0,Aldus; Swapopal Turncbus; xard ris 8-
oﬂ;ﬂu‘ Sapopai Hill (con).Lact)

al pdy 15 Sa povor/ ai pdv T Syea (Sudépovoar), Spdvvpor (8¢ wpds
@\sfAas) conj.Schncider (cf.§30).

% laowis/ 4 doms Q; laowms Aldus,

piv odoa/ piv oiw odea B.

warrds/ Turncbus; wdyros O,Aldus.
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gopotow/ Aldus; Siagpopoiow Q.

BAémew/ Perhaps eb BAémew.

éxetvors/ conj.Schneider,Wimmer in text; . . . vovs A,C,Aldus; opa-
pdydovs B (opapd- in later hand); &no: Furlanus.

éxetvois ydp paor/ dact yap Hill.

kopotijvar/ Aldus; koopnfijvar .

éBerloxy/ Aldus; éBeriokovs ©,Schneider, corr. dBeioky Syll.; §B8éAia-
xov Hill,

opapdydovs/ opapdydov Schneider.

opapdydovs térrapas/ éx opapdydwv Terrdpov Hill.

piv ody/ olv om.B.

7avév/ Turnebus,Hill,Stephanides; . . . avév Q,Aldus; Barrpiavdv
Furlanus,Heinsius,Schneider, Wimmer.

kadovpévor/ Turnebus; xaopévoy A,C,Aldus,B (corr. Aew above line).

“HpaxAéovs/ ipaxhéovs A.

Tis Pvais/ T ¢. B.

TC"TTOLQ/ TOTTOL B.

év Tols xakkopuyelows/ év Tols adrols x. A.

xaAxopuxelots/ xahkwpuyetors Turnebus; also in §§26,51.

14 wjow/ Anpowmjee conj.Salmasius(P.E.505aD).

Xahxpddm/ Schneider (conj.Salmasius,137bD); kapxnddn Q,Aldus.

iSiwrépovs/ iiwrépas B.

énolyoev/ Wimmer; mowdow Q,Aldus.

wmapéuown/ Schneider; wapdpoa Q,Aldus.

xpvoelots/ Aldus; ypvofos Q.

wepl Tovs/ om.B.

mepl Tovs . . . Témovs/ w. 7. ardfovs Turnebus (SréBovs Schneider);
mepi Tovs KaraSodrwy rémovs conj.Stephanides (cf.§34).

Kiémpw/ Aldus; Kiébfpo Q.

apyy/ Schneider; dpyy ©,Aldus.

abry/ Laet; adm Q,Aldus.

Mvyyobprov/ Avykolpiov Laet; see also §31.

&dov/ Pp¥Ara conj.Wimmer.

éore 8¢/ Schneider; ér 8¢ Q; &r Aldus.

Stapavés/ Schneider; Sagarv Q,Aldus ().

6$d8pa kai/ xal o., corr. a. k. C.

Yuxpov/ Schneider; Yuypd Q,Aldus; wvppd Furlanus.

70 7év (four times)/ Schneider; & 7év 0,Aldus.

kol Tis Tod cdparos Shws ¢loews, § 10 pév Enpdrepov/ From Q (but
4 Q,  pdv om.Q); om.Aldus,Turnebus,Schneider;add.Schneider
(Syll.); (xai . . . &npdrepov) Furlanus, Heinsius, Laet.

éumapor/ Eumvpor A.

otpjoy/ Turnebus; ebprjoee A,B; ebprjon C,Aldus.

érel 8¢/ &rerra Schneider.

70 yap/ kal ydp Furlanus.
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5 xepl Acyvoruoiy/ 3 (yiveras) wepl (rip) A. Schneider.

8 wepl/ 1 wept Furlanus.

Avyvoruop/ Laet; Avyywrnjv ,Aldus,

rovry/ Aldus; rovrer Q.

dxodovloln/ éxodovdeiy B,C,Aldus.

éxidpros/ Wimmer; o Sidov Q,Aldus; dru 87Aos Heinsius.

3 Tov oidnpov dyovea/ Wimmer; rov . dyovor 0,Aldus; rov 0. dyovoa
Heinsius,

xpvoradros/ xpborados C.

xaheirar/ Aldus; xai . Q.

[xai] dpoev/ Schneider; xai 4. 0,Aldus.

xaAeiras 8¢/ xai x. 8. B.

dpprw/ Lact; dppev 03,Aldus.

GiAvs/ Laet; 63av ©3,Aldus.

6 dppyw/ A; & dppev B,C,Aldus.

puxrov/ Wimmer; s 0,Aldus.

olrexdr/ oivowor B.

"Axdrov/ dydrov A.

dverexfBeions/ Aldus; dvawexfeioys Q.

onpar/ A,B,Aldus; orppiv C; Tipar Turnebus,Laet,Hill; TVpay conj.
Laet; o¢vpar FurlanusHeinsius; "Aorvpa conj.Schneider; ("Ao-
Tvpa) add.Wimmer; Zrdrepav Highet.

yAvgfty/ Turncbus,Schneider; yAvdepdv 02,Aldus.

dvexépdln/ °Aleldvlpe éxéugln Turncbus; dveréudly (‘Arefdvdpy)
Schneider,Wimmer.

& 'Opxopevoi/ Turnebus; éepydpevor A,C,Aldus; B (corr. épxopévov
above line).

xdrowrpa 83/ xaboi A,C; xafo B,Aldus; xdroxrpa Turnebus.

én yhwpoadéarepos/ Schneider; 70 . . . yAwpoadéorepov A,C,Aldus;
B(corr. Aevxoy after 76 in another hand); 10 Aevxdrepov xai x. Hill.

Maovaliar/ Heinsius; pacariav Q,Aldus.
xata tois KaraSovwous/ Schncider; xai rovs xardSov rémovs 0,Aldus;
xai Tév xaraSovwew Turnebus; xai éx rév x. Furlanus.

Svpwys/ Turnebus; ovpm ©,Aldus.

wedd/ weBo conjSalmasius (P.E.260aG); ymBs Hill.

faoms/ doms B.

MboxdAAnra/ Schacider; MfdroAra ©,Aldus,

tis Baxrpiariis/ 71ois Paxtpiavois B.

Tovs émpoias/ A,B; rovs émpoiovs (corr. ? -as) C; rods om.Aldus, Tur-
nebus,Wimmer.

Swdarys/ ob Sudarys Hill (conj.Salmasius,P.E.7842A).

ros woAvredeis/ 0,Aldus,Schneider,Wimmer(T); rods om.Wimmer

(D).
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(xAip edrrom - péyefos 8¢ HAikos ixbios dpladpds ebpeyébys)/ om.Q,
Aldus; add.Schneider from Athenacus (3,93) with jAixos for HAixov.

ravrais/ Schoeider; adrais Q,Aldus.

6 é\égpas/ Schneider; & re dAdgas A,C; B (corr. from dAdgopas); & e
érégpas Aldus.

épuxrds/ Turnebus; dpexros 2,Aldus.

xai Aevxd/ om.Aldus,Turncbus; (xai Aevxg) Furlanus; restored by
Schneider.

mpagits . . . aipatins/ xpaoits . . . aiparins Wimmer; spagi{ms Hill.

xai xard/ Schneider; 3 xara 0,Aldus.

dAy 8¢ 3/ a. 8 4 A; d. & C,Aldus; 4. 8 B.

xakovpévy ¢avBy/ Hill Schneider; favBy om.,Aldus.

o favthy/ &avby om Hill.

paMov 3/ Schneider; & uairor Q,Aldus.

Awpieis/ Schneider; Swpeis 1,Aldus.

xovpdAwr/ xovpdAiwov Hill.

ds pifa/ Wimmer; o5 &v p. A,B,Aldus; C(aodr).

peralrevopcvar,/ peralevopévay C.

éviar/ éva 0,Aldus; émor Turnebus.

Bdpos & éxovar/ B. &. éxovaa Schneider.

10 8¢ ohov/ Schneider; 8 om.Q,Aldus; 1o cAov 8¢ Heinsius.
ra 82 olov / Furlanus; r0 8 olov A,C,Aldus; ro 8 &v B.

oardapixy/ cardpdiny C.

abnplos ' odnpos B.

wpioroi/ dAAot xpworol Heinsius.

wpworoi ydp/ ol piv yap =. Schneider.

payvijrs/ paywirys B.

dya xepirtov/ ) Sa 1 x. Schneider.

%s ye . . . otowys ovyyevois/ conj.Schneider, Wimmer in text; as ye

. odoay ovyyerij Q,Aldus.

dpuxros/ Turnebus; dpextos 0,Aldus.

ws/ os Heinsius.

Bwiadns/ Schneider; Boravos 0,Aldus; BoAwdys Furlanus.

Srav 8¢/ 8¢ om.Aldus; (3¢) Furlanus.

xai dxofagy/ om.Aldus; (xai d.) Furlanus.

79 é\ain/ 0.Aldus; [r¢] ¢. Wimmer.

oi piv (odv)/ Schneider; olv om.Q,Aldus.

xpoodéyovrar/ twodéxovrar Heinsius.

adijpos 8 ob Svvarrar/ oidypos 8 ob Svvara Hill.

oi 8¢/ odde B.

duBAvrépors/ Turncbus,Schneider; dp . . . Q,Aldus; duBAéor Furlanus.

8¢ xai eolv/ 8 x. €., dore Hill; 3¢- xai eioiv oi Towiror axAnpdrepot
conj.Stephanides.

(After these words the rest is missing in B, and part of the Ilepl Sparwr

follows. The next line is: . . . wapa. del Te ovvexés dv xai py) woAAdv
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Svrwy. wapa scems to be the beginning of waparAnoivs in the

Iepi Aifwr.)

xdrw/ drowov conj.Wimmer (cf. drowov 82 xéxeivo, §44).

xdtw T . . . pj) répveofar . . ./ xard 10 pY r. Furlanus; xdro- rd 82
#y 1. Turncbus; drowor 10 dAws ) réuvesdar Aifov conj.Stephanides.

obrjpy/ Aldus (cidijpm); . . . po Q.

&re . . ./ O &e Aldus,Wimmer.

orepedy ére/ orepewrepa xai Turnebus, Stephanides.

xai oilnpos/ xai om.Turnebus.

AlBov/ Turncbus; Aifovs 0,Aldus.

¢ YAigovon/ Turnebus; ré y. 0,Aldus.

#% (dpiory)/ Schneider; § O,Aldus.

v abry/ Schoeider; ripy rowdnpy Q,Aldus.

ixar T wupi Stvapur/ Aldus; SVvamr & 7. x. Q.

&xeivo/ Aldus; e Q.

e 13/ Aldus (rs); ™ d Q.

dAhowiv/ Turnebus, Schneider; déwodv Q; loiv Eichholz.

xardyalxor xpvodr/ Schneider; xaAxdy xard ypvadr A,Aldus; yaixov
xaraxpvooy C; xaAxoy xardypvoor Turnecbus.

xpfy/ Turnebus; pbyy Q,Aldus.

x6AAvBos/ Schneider; xdhufBor A; xéAvpBor C,Aldus; xéAAvpBos Tur-
ncbus; xdAvBor Furlanus.

WpusBoros/ Schneider; Huowov 68oAdr Q; Aldus (88-); HmoBdAwor
éBordr Turncbus; sjudBoros Furlanus.

wicas &y vy worapg/ & 1. x. wdow, corr. above line A.

™ dre/ T8 dre (rd) Schneider.

& 8wn/ Wimmer; 8éov on 0,Aldus; 8éov, 6r Turncbus; 8, on
Schncider (Syll.) from Coraés.

Boxpdla xeipor/ TurnebusSchneider; roi 3ompdlar x. 0,Aldus; o
Soxipilay x. Furlanus.

twolapfdrovow/ Schneider; bwodapfBdrva os 0,Aldus; worauBdvovaw,
& Turnebus.

n 700 &ovs/ Schneider (Syll.) from Coraés; 6 7ot ddous (1,Aldus.

éoiv/ Schneider; oxeddv elow 0,Aldus.

pardrreofar/ Turnebus, Schncider; dAowiofiar Q,Aldus.

rols yvrols xai dpvrois/ Spoiws Tois Spukrois kai xvrois conj.Schneider.

MBovs/ wAivbovs Furlanus.

wowiAas/ wouxhias Turncbus, Schneider.

ovwrlbepévas . . ./ 1is o. Q,Aldus; ris owdésas Turnebus; onbésas
Schncider; owrnlfepévas & s Adias dyovow conj.Stephanides (cf.
§61).

dwdoas yap/ yap om.Turnebus, Schneider.

Serindos/ Hill; deAidos 0,Aldus.

s rves/ ob Twves A.

mureca/ wvpuca Hill.
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xaAxg/ ydhuxe Hill (conj.Laet).

¢ mixeaflar/ Turnebus, Schneider; o r. Q,Aldus.

é&a/ C,Turncbus; &ev A,Aldus.

dn/ Turnebus; § A, 4 C, § Aldus.

7oy torwy/ Wimmer; rovs rovrav Q,Aldus; rovs rév rowwy conj.
Schneider.

(i8lar) v’/ Schneider; v’ 0,Aldus.

éovor/ Turnebus,Schneider; &ovoar Q,Aldus.

rois rov ¢urer/ ris 1. ¢. Furlanus,Schneider.

{ab)ras/ Wimmer; rds 0,Aldus; robs Furlanus; atris Schneider.

Siapilfpioaey/ Suplbpioas Aldus; Suapifpsjoac Furlanus.

dpyvpeioss/ dpyvpios A.

re xai/ re om.Aldus; (re¢) xai Furlanus.

&na/ ha A.

¢acw/ Heinsius; ¢arraciar 0,Aldus.

ypageis/ Furlanus; Bagois A; Bageis C,Aldus.

dppenxot/ Aldus; épperxoi 0.

dAAd/ Furlanus; raAa A; ra dAda C; rdAia Aldus,

peraldebor/ Turnebus,Schocider; perdAdoss @2,Aldus.

8oxei/ Turnebus; wowed Q,Aldus.

obnpeia/ Schoeider; olipa Q,Aldus.

Anuvia/ Heinsius (A.): Apria Q,Aldus.

xai yv/ Furlanus; xai om.Q,Aldus.

xalodor Swwruop/ Schncider; xadobow arruop 0,Aldus; «. cvveruop
Turnebus; x. Zwwruepy Furlanus.

% mxpp/ Q,Aldus; 1 Aqjuve Hill, conj.Furlanus.

peralrelerar/ peradederas C.

yém/ yomij A.

myviovor/ Turnebus; poboion 02,Aldus.

8¢ xai éx/ Schneider; r* éx 0,Aldus; 8¢ éx Furlanus.

axpas/ Aldus; ydapas Q.

wardoxelov/ Furlanus; xastadiov Q,Aldus; wavrowrwAiov Turnebus.

xawis/ Turnebus, Schneider; xevis 0.

mjre/ Turnebus; xodiv O(?A),Aldus.

éxroo/ Aldus; éxréoa Q.

yeduevar/ Schneider; yuwduevar ©2,Aldus.

paprvpet 8§/ Schoeider; p. 8 &v Q,Aldus.

aimj/ Schoeider; airé 0,Aldus,

3dtae yap &/ Turnebus, Schneider; 8. ¢. ™ Q,Aldus.

peraBakeiv/ Schneider; perafdArav Q,Aldus.

dxep/ ? imep C.

1§ $vowj/ . $. (yevéoa) Schneider.

xtrn‘w/ 'rexwrn‘:v Furlanus.

¢dpov/ Turncbus; ¢épov 0,Aldus.

1oy pdv xbavov/ Tov Exibyy x. Eichholz.
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Aevxirarov/ Turnebus; Aerrdrarov O,Wimmer.

Tov wayvrdrov/ ,Aldus; rév om.Turnebus,Wimmer.

Yyuwibov/ Heinsius; yupifiov Q,Aldus; also in §56.

uoAvB3os/ Wimmer; uoA880s (1,Aldus.

yAixov wAivflos (after wiflois)/ Schneider; fAixov wA7fos (after wdyos)
0,Aldus.
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TRANSLATION
ON STONES

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 are 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 gencral 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, the 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 cither of these two methods, although it would
secem 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
carth 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 secs. 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, secs. 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.

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
are several other differences in addition to these.

The differences that are due to color, hardness, softness,
smoothness, and other such qualities, through which stones gain
their special excellence,® 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
alabastrites,’ 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
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 clabo-
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.

Some stones are quite rare and small, such as the smaragdos,
the sardion,® the anthrax,’ and the sappheiros,’ and almost all those

2 See Commentary. 3In all probability, onyx marble.

4 Apparently a varicty of onyx marble.

8 This could be travertine, but here it is probably a special kind of poros found in
Egypt.

6 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 secs. 18 and 19. See Commentary, secs.
18 and 19. .

8 A blue stone which is described briefly in secs. 23 and 37. For its identification, see
Commentary, sec. 37. 46
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that can reasonably be cut and used as seals.” And some are dis-
covered in other stones when these are 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,
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, firc-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 scem that it is going too far to say this; for there
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-
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 ecasily broken and
melted.

Some of those that can be broken are like hot coals when they
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,” which was found in mines. If
this is cut up and the pieces are piled in a heap, it burns when

9 The emendation (wdrres 7&» xard) has been added to the text

10 The text uses the plural form (Binai), but the place was usually known as Bina.
11 Probably some sart of asphaltc bitumen.
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exposed to the sun, and it does this all the more if it is moistened
and sprinkled with water.

But the Liparecan 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.

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.

Among the substances that are dug up because they are useful,
those known simply as coals are made of carth, 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.

In the mines at Scapté Hylé 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.

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.

The stone found near Miletus does not burn; it is angular and

. there are hexagonal shapes on it. It is also called anzhrax, and this

is remarkable, for in a way the nature of edamas™ is similar.
This power of resisting fire docs not seem to be due to the

12 Obsidian. .
183 Probably corundum. Scc Commentary, secs. 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 duc to observation and is
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 . .. ."*

But perhaps one kind is made in this way, and others in another
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,'” 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 . . . ' but some are produced in a stone of a dif-
ferent sort, as has been mentioned before.

They differ from one another in color, density, and weight.
They differ in color because the kind that comes from the lava
stream in Sicily is black, and this stone and the malodes™ 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

14 digbaros, perhaps diaboros.

15 The Aldine text has oé (i.c., “which does not change™). Wimmer accepts this,
but 4 is found in the manuscripts (ie, “which changes™).

16 The emendation xawopuérots would mean “places that are burning”; svpxadorows
would mean “places that have been subjected to burning.”

17 yard puxpd is used sometimes by Aristotle in this sense. Cf. Meteorologica, 370B, 5.

18 The emendation oxeddr &s é» Nwlpy would mecan *“almost like the kind in
Nisyros,” but efpavaros, é» MOy 3¢ . . . would mean “easily broken, but is produced
in a stone.” .

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

There are also other stones from which seals are cut that are
(remarkable), some of them only for their appearance,™ such as
the sardion, the saspis,” and the sappheiros, and the last of these
scems 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
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, 50 as to sce better.” But 1t 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.

The largest of the stones which many call zanos™ is the one at
Tyre. For there is a large slab in the temple of Herakles, 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.

They arc 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 chrysokolla.® And some peo-
ple even suppose that its nature is the same, for they both happen

20 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.

21 Not our modern jasper. For its identification, sce Commentary, sec. 27.

22 Perhaps &8 PAéwewr (“to sce well,” “to improve their sight”).

23 A cubit was about onc and a half feet; thus four cubits means six feet.

24 For a possible identification, secc Commentary. Wimmer reads Baxrpiar@r (“Bac-
trian stones™) instead of rariy.

25 A pame applied to certain green copper minerals. It probably included malachite
as well as the modemn chrysocolla.
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to be similar in color. But cArysokolla is found in large quantities in
gold mines and cven more in copper mines, as in the ones near
the . . . districts.

But smaragdos is rare, as we have mentioned, for it seems to
be formed from iaspss. It is said that a stonec 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
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 carth 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
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
as the Ayaloeides,” which reflects images and is also transparent,
and the anthrakion™ and the omphax.*® 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

26 L ynx-urine stone. Probably a variety of amber.

27 Glasslike stonc. Its identification is uncertain, but some possibilities are discussed
in the Commentary.

28 Mentioned again in sec. 33. For possible identification, sece Commentary, sec. 33.

29 Apparently a2 green stone of some sort. The problem of its identification is dis-
cussed in the Commentary,

*5I ¢
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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
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 kyanos™ is called male and the other female, and the
male is the darker of the two. The onychion® is mixed in color,
with white and dark alternating; the amethyst is wine-colored.
The achates™ is also a beautiful stone; it comes from the river
Achates in Sicily and is sold at a high price.

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

These stones are rare as well as beautiful, but those that come
from Greece are of less value, such as the anthrakion 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.

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
near the city of Elephantine, and the region called Psepho.** 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.

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

30 A varicty of lapis lazuli. This same word also denoted certain blue pigments. Sec
Commentary, secs. 31 and 55.

31 A broader term than onyx. Sec Commentary.

82 A pame given to certain variegated stones, including some varietics of agate.

33 This translates “Aorvpa instead of g7ipds. If Pliny is right, the king was Alexander

the Great.
34 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
variegated with white and dark markings. And there is also the
stone called sappheiros, which is dark and not very different from
the male kyanos, and there is the prasitis,’” which has the color
of verdigris. And the hamatitis® 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™
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
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
mining. Some of these contain gold and silver at the same time,
but only the silver can be seen clearly. They are rather heavy in
weight and have a strong odor. There is also natural Xyanos,
which contains chrysokolla, 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 are found
in mines; some of them are of an carthy nature, such as yellow
ochre and red ochre, and some are sandy, like chrysokolla and
kyanos, 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,
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-

35 The words in brackets come from Athenaeus (IT1, 93).

368 Probably the present Persian Gulf.

37 An opaque green stone. For possible identification, see Commentary.

28 Probably red jasper.
39 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.

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.

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.*

That secems peculiar also, because whetstone wears away iron,
although iron can divide the whetstone and shape it but cannot
do this to the kind of stonc 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.

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 cach metal.

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 krizhé, and after

40 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
substances which are firmer and stronger.” (xal eloly ol Towdrot oxAypbrepor. wapa-

wAyolus 32 Erowor 1d Shws ud Téuvesbar Alor 8:3fpy xalrou xal orepedrepa xal
loxvpbrepa répver xal aldypos MOov oxhnpbrepos &».)
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that there is the Rollybos, and then the quarter-obol, or the half-
obol;** and from these weights the precise proportion is de-
termined.

All such stones are found in the river Tmolos. They are smooth
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 arec made, and this is
supposed to be a peculiarity of the statue.

Of such kinds are the special qualities and powers found in
stones. Earth has fewer of these, though they are 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
formed, as some say, from vitreous carth, 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
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

41Sce 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.

42 Some word is understood here, such as &ua (“along with”); cf. &ua in sec. 9.
Schncider suggested dpolws (“in the same way as™).

431f éx s "Agias &yovewr 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
cither 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.

They are all found in silver and gold mines, and some of them
in copper mines, such as orpiment, realgar, chrysokolla, 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.

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
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.

New carthen 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

“ Y 1o uxpg is difficult; & 15 Adure (“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
native kyanos and a manufactured kind, such as the one in Egypt.
There are three kinds of kyanos, 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,*
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,
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
over grape-residues*® 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
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 . . . ,*” and what remains is taken

45 This translates Aevxéraror, which has been accepted as an emendation in the text.

48 The literal translation of Tpéf would be “wine-lees,” but secc Commentary.

4T The words é& xalois (after muxpér) may simply be a repetiion of é» yahkois.

Schneider thinks they belong above, after dxép "Egéoov uixpér (“a little above Ephesos™)
and should really be é» dypois KrBiarois (“in the Cilbian district™).
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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.

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.

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.

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 . . . ;* some of them are softened and
others are ground and melted, and in this way the stones that
are brought from Asia are constructed.

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.* Painters use only the Melian kind; they do not use the

48 This translates dAigds; dAxes is unknown. The emendation dAareis (lit., “wjthout
fat”) must refer to the type of earth mentioned in sec. 62; this was not greasy and was
suitable for painting.

49 If xal 3:d TH» T dinfolrrwr were read, the meaning would be “and of the matter

that percolates.” .
50 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 . . . ,* and is not
greasy is more suitable for painting, and the Melian kind has this
quality . . . .*

In Melos and Samos there are additional differences in the earth.
It is not possible to stand upright while digging in the pits of
Samos, but a man has to lic 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 carth
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
the stone resembles alabastrites. 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,
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, sce Commentary, secs. 62, 64-69.

51 The literal meaning of fipewor is “quiet,” but what it means here is not certain.
The emendations dpaiér and 7paxddes mean “of loose texture”™ and “rough.” The first
of these is very appropriate, since it indicates low density and is the opposite of xvawér.
Furlanus reads #ipepor in addition to dpaiér, but the adverb fpéua (“gently,” “slightly™)
would be better.

52 The emendation & 7¢ Pdpdt assumes that this is the name of a place. Schneider
suggests é» 7@ yapapp or avr ) Yagapbryri, implying that the earth is “Lable to
cumble.” If the adjective Sidgopor is concealed here, it would mean that the earth has
a certain quality “in a marked degree.”

53 For clcaning or whitening clothes. Sce 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
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 scems 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.

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 carth, 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.

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 ones™ 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.

54 If xal dwhids Tois orepewrdrovs, wapariBérres B6AiTor were read, the meaning would
be “and in general the hardest kinds of stones, while cow-manure is placed alongside
them.” Eichholz translates dxA@s 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," 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 . . . .”"

The ideas of Aristotle on the origin of metals are somewhat
more complex. According to him,® 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

1 Timaeus, 58D. 2 Timaeuns, 59B. 8 Mezeorologica, 111, 6.
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of Plato on the origin of non-metallic mineral substances than
those of Aristotle. Plato believed* 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 g and 10. But according to Aristotle,
infusible stones were formed by the dry type of exhalation acting
on carth,’ 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-
toned 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.

4 Timaeus, 60C. 8 Timaeus, 61. . 8 Meteorologica, 111, 6.
T Mezeorologica, IV, 10. 8 ITepl uerdM\wr. '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.”*°

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," 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 (secs. 50, 54, 69)
Theophrastus refers again to the part that fire plays in the forma-

10 Timaeus, 60C. 11 Meteorologica, 1V, 6-12.
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tion of carths, 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 closcly 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.”**
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 carths by water is also given by Aristotle.”* He believed
that the pores of an carthy 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 make the color of water the same as
their own.
The manuscripts and Aldus have é€opowoivras followed by the
participle Suvdpevor, but the infinitive éfopowoiv is expected, ie.,
“they are able to make the color the same.” Turnebus felt the need
of a main verb and changed the last syllable of éfopotoivras to
daivovras; Furlanus preferred Aéyovras, 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 dvvdpevor is parallel to the participle
éxovres that precedes it, and the editors have not found it neces-
sary to change this to &ovor. If this is so, éxovres . . . , Eviol ¢
. . . Suvdpevod is similar to Tyrrol . . . oi 8’ drnrrow above. Here
oi pév is understood to correspond to oi 8é. Turnebus and Schnei-
der both think that oi pév should be added to the text before
my«rol, but, though this makes the meaning very clear, it is not
essential, since pév is not always expressed. As Aéyovra is not in

12 Meteorologica, IV, 6, 383A-383B. 13 Meteorologica, 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 éfopowodvras 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 secems 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. Pliny' 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.’* 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, Pliny"

14 XXXVI, 131.

18K.C. Bailey, The Elder Pliny’s Chapters on Chemical Subjects (London, 1929-
1932), Part II, p. 252.

16 Timaeus, 80C; Ilon, 533D.

17 XXX, 126. The text reads, “Auni argentique mensonem comitatur lapis quem
coticulam appellant, quondam non solitus inveniri nisi in flumine Tmolo, ut auctor est
Theophrastus, nunc vero passim; dlii Heraclium, alii Lydium vocant. . . ."
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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 “Heraclean 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,'® the Heracle-
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.””®
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. Bailey® 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.

185y ‘Hpaxhela.
19 Pliny’s misunderstanding of this passage was pomted out by Salmasius. See Plinianae

Exercitationes (1689), 776aF.
20 The Flder Pliny's Chapters on Chemical Sub}ectr Part I, p. 253.

. 68 -



COMMENTARY

Although Theophrastus does not name specifically any stone
having this power of procreation, other ancient writers give the
name “eaglestone” to these concretions. Pliny™ 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 distinguishes® four varieties of aetizes or cagle-
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 cyizis® 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 aezizes. As
one might expect, eaglestones were worn in ancient times as
amulets to prevent miscarriage.” 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 7wrdvrov is an emendation adopted by Schneider
and Wimmer instead of 7ikrdw, the reading of the manuscripts.
What is needed is the active participle of the verb 7ikrw (“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

21X, 12, and XXXVI, 149. 22 XXXVI, 149, 150, I51.

28 XXXVII, 154. 24 XXXVII, 163.
25 Pliny, XXX, 130, and XXXVI, 151; Solinus, XXXVII, 14, 15.
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muss the point by changing the word to rqrrév; for there would
be nothing wonderful about substances that could be melted.

After yvwpiypwrépa 8¢ the word 7dv 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 kard
rds épyacias; this has been understood in the translation of the
passage (“the power of those used in manual work is better
known”), and (%) has been added to the text.

6. through which stones gain their special excellence.
The manuscripts have 8 &v (“through which™) before 7o mepir-
76y, but Aldus and Turnebus changed this to 86 (“wherefore”),
and Furlanus suggested 8id (“on account of”"), which Wimmer
accepted for his text. Schneider was doubtful about the phrase
Sud 10 mepurrdv. It is somewhat confusing, since it might mean
“because of their unusual nature,” but qualities like hardness and
softness are not unusual. However, if 70 wepurrév 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 €idn wepurrérepa in sec-
tion 1, and 70 mepertdv may be a reference to this. If 76 wepirrév
is accepted here, there seems no reason why the manuscript read-
ing 8¢ &» 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” scems 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 8¢" dv 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 scems 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.

.70-



COMMENTARY

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 widcly 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 estcemed 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, “The Pentelican

. . 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,”*" 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™ states that in his opinion variegated marbles were first
discovered in the quarries of Chios. From another passage,”
where the reading is uncertain, some have inferred that Chian
marble was uniformly black, though Mayhoff adopts another
reading (Melo) in his edition of Pliny and does not think this
refers to Chios. Theophrastus implies in the next section that the

28], Hill, Theophrastus’s History of Stones (London, 1746), p. 21.

27 de Pentelico non ini me alibi legisse; see J. De Laet, Theophrasti De lapidibus
Graece et Latine cum brevibus annotationibus (Leyden, 1647), p. 4.
28 XXXVI, 46. 29 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 bricf 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 part 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*® mentions
was apparently a granite.

6. alabastrites.
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,* 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

80 XXXVI, 63, 157. 81 XXXVI, 59-61.
c72 -



COMMENTARY

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 scen today, and the principal
ones extend from Minia to Asiut.*”

6. chernites.

This passage contains the only information we have about the
nature of this stone. Pliny** mentions it but merely paraphrases
the statement of Theophrastus. Hill** 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 w@&pos, not wépos. Other Greek authors
mention poros or poros stone, and their statements, together with

82 A, Lucas, Anciens Egyptian Materials and Industries (London, 1948), pp. 75-77.
83 XXXVI, 132. 34 Theophrastus’s History of Stones, p. 23.

85 N. F. Moore, Ancient Mineralogy (New York, 1859), p. 172.

88 Lucas, Anciens 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 casy 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 alabastrites or chernites 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

37V, 62. The text reads wwpivov Alfov. 8Y, 10, 3.
29 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 archacologists, has
been pointed out by Frazer.* 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 dark stonc is also found in the same place,

which is translucent like 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. Hill**
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.** 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.** 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.** On the whole, it seems likely that Theophrastus is allud-

40 ], G. Frazer, Pausamas’s Description of Greece (London, 1913), Vol. HI, pp. so2-
soi;D. E. Eichholz, Classical Review, LVIIl (1944), 18.

42 Hill, Theophrassus’s History of Stomes, p. 24.

43 Lucas, Ancient Egyptian Materials and Industries, pp. 473-74.

44 1id., p. 73.

45 1bid., pp. 466-67, 474-75-
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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 varicgated 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, o-xe36w . . . Aéyov, makes no sense.
The meaning scems to be “almost all of those which,” and this
could be represented by oxedov wdvres (or mheloror) rdv. Here
rav is added to go with yAvarav. But this does not account for
the presence of Adyor. De Laet and Hill changed this to Aéye rdv,
but the meaning of this is not clear. Schneider thought that the
verb xarahéyorrar might have survived as Adyow, and proposed
oxedov doou xaraléyovras els Td odpayida Tév yAvardv. The
phrase xara Adyor (“according to reason,” “reasonably”) is at-
tractive, and Stephanides rightly included it in his emendation
oxedov wdvTes ol kard Adyov eis Td oppayidua yhvrrol. Though
it is impossible to know what was originally in the manuscripts,
the emendation (mdvres T@v xard) secems 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 B 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
48 Meteorologica, 1V, 6, 383B.
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