
Abstract - The author presents the catalogue of publications
on meteorites in the «Miscellanea D’Achiardi», a miscella-
neous collection of more than 9200 titles collected by the
Pisa University’s mineralogists Antonio and Giovanni
D’Achiardi in the second half of the nineteenth century and
early twentieth century, and currently maintained in the library
of the Pisa University’s Dipartimento di Scienze della Terra.
The documents on meteorites are of great historical and sci-
entific value and amounts to 148 documents (reprints of jour-
nal articles, museum catalogues and booklets) published in
between 1869 and 1934, with 80 of them dating before 1900.
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Riassunto - Pubblicazioni storiche sulle meteoriti (1867-
1934) nella «Miscellanea D’Achiardi» (Dipartimento di
Scienze della Terra, Università di Pisa, Italia). Viene presen-
tato il catalogo del repertorio bibliografico sulle meteoriti pre-
sente nella «Miscellanea D’Achiardi» (attualmente custodita
presso la biblioteca del Dipartimento di Scienze della Terra,
Università di Pisa). Si tratta di materiale di grande valore
scientifico e storico, costituito da 148 documenti tra ristampe
di articoli in riviste, cataloghi di musei e piccole opere indi-
pendenti, pubblicate tra il 1869 e il 1934, e che fu raccolto dai
mineralogisti pisani Antonio e Giovanni D’Achiardi attraver-
so omaggi e scambi con i maggiori studiosi di meteoriti del-
la fine dell’ottocento - inizio del novecento.

Parole chiave -Antonio D’Achiardi, Giovanni D’Achiardi,
meteoriti, pubblicazioni storiche.

INTRODUCTION

Antonio D’Achiardi (Pisa 1839-1902) and his son
Giovanni (Pisa 1872 - Fauglia 1944) were among the
most eminent representatives of the Pisa University’s
scientific school in the period from the Unification of
Italy to the World War II. Both scientists devoted their
activity mostly to research and teaching in the fields of
mineralogy, mineral deposits and petrography, nonethe-
less they also contributed with significant and original
studies on palaeontology, mining archaeology and ther-
mal waters. A detailed biography of both scientists
accompanied by a complete list of their scientific pro-
duction can be found in Arcangeli (1903; for A.
D’Achiardi) and Bonatti (1946; for G. D’Achiardi).
A. and G. D’Achiardi gathered a huge miscellaneous
collection («Miscellanea D’Achiardi») of scientific
printed material amounting to more than 9200 docu-
ments (mainly reprints of scientific papers, booklets,
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museum catalogues, newspaper articles and other print-
ed material) dated from 1858 to 1938, and covering var-
ious fields of the geological sciences. The «Miscellanea
D’Achiardi» is currently maintained in the library of the
Dipartimento di Scienze della Terra, University of Pisa.
The D’Achiardi’s were both attracted by the relatively
new field of meteoritics, though they were not direct-
ly involved in meteorite research. In particular A.
D’Achiardi, who also worked for the former Pisa
University’s Museo di Mineralogia from 1860 to 1903,
acquired a number of meteorite specimens, including
some of great scientific relevance, which are currently
maintained at the Pisa University’s Museo di Storia
Naturale (Perchiazzi et al., 2004). In the thirties, G.
D’Achiardi was tutor of several thesis dissertations on
meteoritics, and some of them are kept in the miscel-
lany. The interest of both scientists for meteorite stud-
ies is attested by the large number (148) of documents
on meteorites present in the miscellany (Fig. 1).
The aim of this work is to preserve, publicize, and
make available this historical and rare scientific mate-
rial to the public interested in meteorites and meteorite
sciences. A CD-Rom containing digital reproductions
of the front covers of all the reprints and all the plates
enclosed in them (pdf file format) is available upon
request from the author.

HIGHLIGHTS OF THE CATALOGUE

The documents in the «Miscellanea D’Achiardi» deal-
ing with meteorites date from 1869 to 1934, and 80 of
them were published before 1900. Most of the works
are written in German (82) and English (51) and less-
er in Italian (12), Spanish (2) and French (1) (Fig. 2).
The high number of papers written in German, includ-
ing many published before 1900, attests to the high
reputation of the German and Austrian schools in the
field of meteorite science during the late nineteenth
century; this was mainly due to the activity of some
outstanding scientists such as Gerhard vom Rath
(1830-1888, University of Bonn), Gustav Tschermak
(1836-1927, University of Vienna), Emil Cohen (1842-
1905, University of Greifswald), Friedrich Berwerth
(1850-1918, University of Vienna), Aristides Brezina
(1848-1909, University of Vienna), Friedrich Rinne
(1863-1933, University of Lipsia), and many others.
Other prominent meteorite scientists from the United
States and the United Kingdom, contemporary with
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the D’Achiardi’s, and whose works are well represent-
ed in the miscellany were George P. Merrill (1854-
1929, Smithsonian Institution), Lazarus Fletcher
(1854-1921, British Museum), George F. Kunz (1856-
1932), George T. Prior (1862-1936, British Museum),
Leonard J. Spencer (1870-1959, British Museum) and
Charles Palache (1895-1952, Harvard University).

Most papers on meteorite sciences in the miscellany
address morphological, petrographic and chemical
characterizations of meteorites. In many cases they are
the very first reports of new falls or finds. A total of
117 different meteorites are described (plus 7 pseudo-
meteorites), and 31 of them were observed falls
occurred in the period during which the reprints were
collected. Many papers enclose plates with beautiful
reproductions of hand-made drawings or photographies
of meteorites and their microscopic textures (Figs. 3
and 4). In the following, I highlight the contents of a
few of the most interesting papers which were select-
ed on the basis of their scientific and historical value:
– Document #242 in the miscellany: this is the 1886

edition of the twelve guides/catalogues published by
Lazarus Fletcher from 1881 to 1914 and all entitled
«An introduction to the study of meteorites with a
list of the meteorites represented in the collection».
Fletcher, who was keeper of the British Museum’s
(Natural History) mineral and meteorite collections
since 1880, introduced a new type of catalogue to
promote the public interest in meteorite sciences.
Indeed, besides the list of meteorites kept in the

British Museum, these guides include a history of
the collection and a short but very clear appraisal of
the current knowledge about the history, structure,
chemistry and origin of meteorites. In addition, the
telluric irons and the pseudo-meteorites known at
the time and the meteorite casts exhibited in the
museum were listed in the appendices.

– Document #315: this is the first description of the
Carroll County (Eagle Station) and Catorze
(Charcas) meteorites (Kunz, 1887). Both meteorites
are interesting as they demonstrate the use of mete-
oric iron as a precious source of this metal by peo-
ples of varying ages. According to the author, the
Carroll County (Kentucky) pallasite (found in 1880
and later officially renamed Eagle Station; Grady
2000) was the source material of the iron artifacts
found in the Turner Mounds. The Turner Mounds
are a group of burial mounds constructed by the
Hopewell Indians (500 B.C. to A.D. 500) in the
Little Miami Valley, Ohio. At the beginning of the
nineteenth century, earrings, ornaments and other
artifacts made of meteoric (pallasitic) iron were
found on the altars of some of these mounds.
The Catorze iron meteorite, described in the same
paper, is also interesting for its ethnological value.
This iron meteorite (later paired with Descubridora,
Agua Blanca, Catorce and Charcas meteorites;
Grady, 2000) is a IIIAB medium octahedrite found
in 1885 near Catorze (San Luis Potosí, Mexico).
The ethnological interest of this iron resides in the
fact that it was certainly worked long before its find-

Fig. 1 - Two index-cards of the «Miscellanea D’Achiardi» personally handwritten by Antonio (a) and Giovanni (b) D’Achiardi.
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Fig. 2 - Front covers of four nineteenth century reprints in the «Miscellanea D’Achiardi».
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Fig. 3 - Selected plates with hand-drawings of individual meteorites and microscopic textures of meteorites from nineteenth century reprints
in the «Miscellanea D’Achiardi». The plates report the catalogue number of the reprints they are enclosed in.
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ing, as proved by the chisel of native copper found
wedged in a fissure of it and used in the attempt of
obtaining fragments from it.

– Document #1917 (Fig. 2): first description of the
Alfianello meteorite fall (Bombicci 1883). The
Alfianello (Brescia, Italy) L6 chondrite fell on
February 16, 1883 at about 14:45 p.m. in a clover
field. Some peasants saw a fireball crossing the sky
from NNE to SSW and shortly after a strong explo-
sion was heard. The meteorite did not break up but
penetrated for about 1.5 m the soft ground as single
mass. Luigi Bombicci, mineralogy professor at the
Bologna University reported that immediately after
the fall, the stone was crushed and fragmented by
the peasants. Nonetheless, he could ascertain that
the shape of the meteorite was roughly conical, with
rounded depressions and protuberances, and that its
weight was approximately 200 kg (that is, the largest
meteorite to date found in Italy). Bombicci then
gives a detailed description of the petrography, min-
eralogy and chemistry of the Alfianello meteorite

samples in his possession and finally discusses two
problems in meteorite science which were much
debated at his times (1) the origin of the detonations
accompanying meteorite falls, and (2) the abundance
of metallic iron in the majority of meteorites in com-
parison with terrestrial rocks. According to
Bombicci, the detonations were due to the ignition
of hydrogen-oxygen explosive gas mixtures around
the meteoroid during its heating through the atmos-
phere. The oxygen should be provided by the ambi-
ent atmosphere, while the hydrogen could be either
liberated by the meteorite itself, or derived from the
dissociation of the aqueous vapour in contact with
the hot surface of the meteoric mass. Concerning the
constant occurrence of metallic iron in meteorites,
Bombicci taught that the Earth, by virtue of its strong
magnetic field, operated a selection on the meteoric
masses wandering in the solar system, having a pref-
erence for those containing metal iron.

– Documents #2025, 2026, 2028, 2619, 2618, 2627,
2626, 2760: these papers are the parts II, III, V, VI,

Fig. 4 - Plate portraying a selection of slices of iron meteorites slices on display at the Kaiserlich-Königliches Naturhistorisches Hofmuseum
in Vienna in the nineteenth century. From Brezina (1896) (catalogue number 2024).
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VII, VIII, IX and X, respectively, of the Meteoreisen-
Studienpublished by Emil Cohen (Fig. 2). The
whole series is composed of 11 parts and was pub-
lished from 1891 to 1900 on the Annalen des K.K.
Naturhistorischen Hofmuseums in Wien. The
Meteoreisen-Studienis a systematic investigation of
the irons maintained in the meteorite collection of
the Naturhistorisches Hofmuseum in Vienna, at the
time the most important in the world. In the whole
series the author reports on the structure, mineral
phases and bulk chemistry of more than 60 iron
meteorites, plus 6 iron pseudo-meteorites.

– Document #2617: this is the first description of the
Ergheo stone meteorite (Artini & Melzi, 1898; Fig.
2). The Ergheo (Brava, Somalia) L5 chondrite came
in possession of the Italian explorer captain Ugo
Ferrandi during his residence in Brava in April 1894.
Cap. Ferrandi came to know of the circumstances of
the fall from a local shepherd, Schek Baba.
According to his report, the stone fell in July 1889
in a locality close to Ergheo (west of Brava) during
a rain shower. During the storm, a thunderbolt struck
the ground producing a hole about 1.5 m deep, at the
bottom of which the still warm (according to the
shepherd report) «thunderstone» was found. The
paper, illustrated with beautiful plates of phototyp-
ies made in the famous Max Jaffè Laboratory in
Vienna, continues with a detailed morphological and
petrographic description of the meteorite, followed
by a chemical analysis by G. Boeris. The Ergheo
chondrite was successively fragmented in several
pieces that were distributed to the major collection
of meteorites in the world.

– Document #3334: it is first description of the Casas
Grandes iron meteorite (Tassin 1902). This IIIAB
medium octahedrite was recognized in 1867 but the
strange circumstances of the find were known in
1873 and reported for the first time in this paper:
some Mexican mountaineers during the excavation
of the pre-Hispanic (Chichimeca Civilization) ruins
of the Montezuma Casas Grandes (Chihuahua,
Mexico), penetrated into a large room in the center
of which was a kind of tomb. There they found a
large iron mass (weighing more than 1500 kg) care-
fully wrapped in a kind of coarse linen much like
the mummies found in the ancient tombs of the same
locality. The Casas Grandes iron meteorite was pre-
sented to the Smithsonian Institute of Washington in
1876, where it is still maintained.

– Document #3685: first description of the Peramiho
eucrite (Berwerth 1903). This meteorite fell on
October 24, 1899 close to the Benedictine Mission
of Peramiho (district of Songea, German East-
Africa, modern Tanzania). A single stone, weighing
165 g, was found by local people and given to the
Superior of the Mission. The stone is a typical cone-
shaped oriented meteorite showing thin, glossy
black, primary and secondary fusion crusts. The
author describes in great detail the stone as an eucrite
breccia with shock-induced, black, melt veinlets.
The eucrite clasts were described as having dolerit-
ic or ophitic texture and made of anorthitic plagio-

clase, clino- and orthopyroxene, magnetite (most
likely chromite or ilmenite) and magnetic iron sul-
fide (Magnetkies). This paper is a good example of
the accuracy in the morphological, petrographic,
mineralogical and bulk chemical characterizations
of meteorites attainable during the early twentieth
century, with the sole use of the polarizing micro-
scope and classic wet chemical analyses.

– Document #5170: it is the description of the El
Nakhla el Baharia achondrite (Prior, 1912). This
very famous meteorite (later renamed Nakhla;
Grady, 2000) fell on June 28, 1911 close to the vil-
lage of El Nakhla el Baharia, about 28 miles east of
Alexandria, Egypt. About 40 stones fell, with a total
weight of about 10 kg, after the explosion of a sin-
gle large mass approaching the earth from the north-
west along a track inclined to horizontal about 30°.
In this paper the author reports on the morphology,
petrography and bulk chemistry of two samples pre-
sented to the British Museum by the Egyptian
Government. Prior describes the meteorite as a chon-
drule- and metallic iron-free holocrystalline aggre-
gate of diopside (~85 wt %) and Fe-rich olivine (~
15 wt %) plus minor oligoclase, augite and mag-
netite. Prior also recognized the similarity of this
rock with the achondrites belonging to the the angrite
class. About seventy years after the fall of the Nakhla
meteorite, it was proposed that the group of SNC
achondrites (so called after the historical meteorites
of the group: Shergotty, Nakhla and Chassigny) were
samples of the planet Mars. In the miscellany is also
kept the paper (#2011) reporting the first chemical
analyses of Shergotty (India, fall, 1865 August 25),
accurately performed by E. Lumpe in 1871.

The high number (20) of museum catalogues of mete-
orites in the miscellany, reflects the large growth of
meteorite collections in the world occurred during the
late nineteenth century, after a long period of almost
complete lack of interest in meteorites (Burke, 1986).
Indeed, various editions of meteorite catalogues of the
major European and U.S. collections can be found in
the miscellany: the British Museum (Natural History),
the Naturhistorisches Hofmuseum in Vienna, the U.S.
National Museum in Washington, the Peabody
Museum of Yale College, the Museum of the
Königlichen Friedrich-Wilhelms-Universität in Berlin,
the Mineralogy Museum of the Bonn University, the
Mineralogical Museum of Harvard University in
Boston. The publication and the diffusion of these cat-
alogues greatly enhanced the exchanges of meteorite
specimens between museums. This, in turn, stimulated
the quantification of the exchange value of meteorite
specimens. Indeed, three papers by Wülfing (1894,
1899) and Foote (1913) dealing with this argument can
be found in the miscellany.

A rare paper by Brezina (1889), published on the
Monatsblatt der Numismatischen Gesellschaft in Wien,
dealing with the representation of meteorites in ancient
coins, is one of the most interesting documents in the
miscellany, particularly for people interested in the his-
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tory of meteoritics and mythology. Aristides Brezina
collected hundreds of ancient Phoenician, Greek and
Roman coins representing Baetyls (sacred stones, some
of meteoric origin) worshipped in ancient temples of
Greece and Asia Minor. The most famous of these
Baetyls represented on coins (some of them illustrated
in the paper) are: the Omphalos of Delphi, the Stone of
Emesa, the Stone of Aphrodite of Paphos, the Artemis
of Ephesos, the Stone of Astarte, the Stone of Athena,
the Simulacrum of Artemis Pergia and the Stone of
Apollo Karinos of Megara.

Overall, the scientific content of the publications in the
«Miscellanea D’Achiardi» provides us with a thorough
picture of the state of the art of meteoritics after the
first half of the nineteenth century, when the cosmic
origin of meteor and meteorites was gradually accept-
ed, and before the major scientific progress produced
by the application of the instrumental analytical tech-
niques (such as X-ray fluorescence, X-ray diffractom-
etry, neutron activation analysis, and mass spectrome-
try) in meteoritics.
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