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notes from the

THE RECORD LIBRARY

From time to time mention is made of the Record Library, either
as the source of published information and illustrations, or in the
context of donations needed. Indeed, many of our subscribers have
made very useful donations, particularly in helping us complete our
sets of various periodicals, and also with gifts of books as well as
cash donations for book purchases. It occurred to us that readers might
like to have a progress report on how the library is coming along,
and perhaps also some general background.

Since the earliest days of the Mineralogical Record, books on
minerals and mineral deposits have been steadily accumulating in the
editorial office. Arthur Montgomery, whose generous financial support
helped to establish the magazine during its first three years, saw the
need for reference works and donated many useful volumes to then-
editor John White. Each year since then, additional volumes have
been added as donations or purchased with donated funds, and sni!!
others have been received as review copies from publishers.

The growth of the Record Library was modest at first, but has
increased in recent years. This is the result of greatly increased do-
nations. Three years ago the Thomas Buza Library (about 1000 vol-
umes valued at $15,000) was received as a gift, and in 1988 a total
of $22,000 in grants was received specifically for the library. A do-
nation of $3800 was received not long ago for the purchase of a set
of Sowerby's British Mineralogy, which includes 550 hand-colored
copper-plate engravings of British mineral specimens. Many other
smaller donations have been received as well. (Subscription funds are
not used for library purchases, and so the cost of a subscription to
the Mineralogical Record has remained unaffected.)

Currently the library consists of about 2500 volumes. Less than a
hundred of these might be considered collectibly antiquarian. The rest
are recent works of many different kinds which may not be especially
valuable in terms of dollars but which can be indispensible for the
purposes of mineralogical literature research.

It is remarkable and lamentable how poorly stocked even the largest
of university libraries can be with regard to mineralogical materials.
Books of historical interest, and books dealing with the mineralogy
of various countries, states and other local geographical divisions are
found on public shelves rather rarely and never in a really compre-
hensive, accessible collection. This is why it became useful for the
Mineralogical Record to begin developing its own “special collec-
tion.” We are, after all, in the information business, and a library is
concentrated information for us to draw on. Authors and the editorial
staff routinely need access to books and publications which would
otherwise be very difficult to find. The result is an improved, enhanced
and more authoritative magazine.

On what basis do we select books for the library? Solely on the
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basis of the information contained. Where inexpensive repnnts are
available we prefer those to more costly originals. However, in the
case of colored illustrations for possible reproduction in the magazine
we must have originals. (This more or less holds true for crystal
drawings, specimen sketches and other black and white line figures
which can also suffer in reproduction.) Where English translations
are available we naturally give priority over earlier or later editions
in other languages; otherwise, we take materials in whatever languages
are available.

As to the occasional older works, we are decidedly not collector-
oriented. For example, we much prefer sturdily rebound copies or
broken bindings (at appropriate discounts) which we can have rebound,
rather than original but brittle bindings unable to stand up to senious
use. Nor is there any practical value to us in uncut copies, unopened
copies, signed or inscribed copies, original paper wraps on never-
bound copies, and so on. These are fine for the bibliophile, but not
for the researcher.

As to the actual content of the library, a number of subdivisions
or sub-collections are currently being assembled which have proven
to be the most useful to Mineralogical Record editors and authors.
The first includes the standard editing tools: atlases, dictionanes,
glossaries, technical encyclopedias, style manuals, graphics and ty-
pography source books, etc. The second includes reference works to
the literature, such as indexes and bibliographies of all sorts, and
catalogs of other mineralogical libraries. Third are the periodicals,
nearly 40 different journals and magazines in all. Through these we
maintain access to the ongoing technical literature and also to the
collector literature which is so often missing in public and institution
libraries. Beyond that we have a selection of recent (and very difficult
to find) English translations of ancient and medieval works on min-
eralogy, some nineteenth-century mineralogies, a good collection of
works on mining history and economic geology. plus a range of other
books on such topics as gemology, crystallography, geochemistry,
museums, and the history of science.

A picture archive is also a part of the library; it contains a wide
range of materials, including early mining photos, engravings of min-
ing scenes and mineral specimens, and a large collection of mineral
photographs donated by various photographers, not to mention hun-
dreds of candid or portrait photos of mineralogists, dealers, curators
and prominent collectors.

Where do we go from here? It has been estimated that roughly
8,000 books have been published on mineralogy since ancient times,
and many more on subjects such as regional geology/mineralogy and
mining history. A very rough guess would therefore be that about
15,000 titles comprise the total sum of the literature of mineralogy
and closely related fields. No institution in the world has come close
to actually completing such a collection. Nevertheless, what we have
has already proven extremely useful on a daily basis, and can only
grow more so with future additions.

The Record Library is not a lending library; authors and associate
editors obtain access through the editor, and oniy rarely make personal
visits. Editorial assistance in utilizing library materials, for the present
at least, comes strictly in the context of help with articles in preparation
for publication in the Mineralogical Record, usually after a first draft
has been completed, but sometimes before. Because the Mineralogical
Record Inc. has no formal office building, and lacks a full-time re-
ceptionist or library assistant, the Record Library is not now as readily
accessible to all writers, researchers and students as we would like it
to be. However, we expect that the situation will eventually improve,
allowing the library to be of maximum accessibility and benefit to the
science in general as well as to the Mineralogical Record magazine
specifically.

From the authors and editors, our thanks to the many generous
people who have contributed to make the Record Library what it is.
Additional donations are always welcome, and are tax-deductible ..

P
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Romé Delisle
+

and his Bibliography

Wendell E. Wilson
4631 Paseo Tubutama
Tucson, Arizona 85715

ean-Baptiste Romé Delisle (or De L'lsle)
was born in Gray, France, in 1736, and
died in Paris in 1790. He and the Abbé
René Just Haiiy are today acknowledged
as the founders of modern crystallog-
raphy.
Romé Delisle, the son of a cavalry lieu-
tenant, studied humanities at the College
of Saint Barbe in Paris. Following his graduation he joined
the military in 1756 and served as a secretary in the Royal
Corps of Artillery and Engineering in the French Indies.
When the enclave at Pondicherry fell to the English in 1761
he was taken captive and held as a prisoner of war in China
for three years, before being allowed to return to France.

Back in Paris once again, he met the mineralogist B. G.
Sage and attended his lectures in chemistry. In 1767 Romé
Delisle was hired, on Sage’s recommendation, to prepare
a catalog of the specimens in the natural history cabinet of
Pedro Francisco Davila, a Peruvian nobleman visiting in
France and wishing to sell his collection. The work ran to
three volumes, in which Romé Delisle stressed the im-
portance of crystalline form in his description.

Romé Delisle apparently enjoyed this close study of di-
verse specimens, because he continued to earn money pre-
paring similar catalogs for at least fourteen other mineral
collections.

In 1772 he published his first important work, Essai de
Cristallographie (1 volume, 427 pages plus ten plates of crys-
tal drawings and two large fold-out tables), in which he
identifies 110 crystal forms. This was a major expansion
upon the work of Linnaecus, who listed only 40. Romé
Delisle described each of the forms carefully and the min-
erals that exhibit them, subdividing the various minerals
into salts, stones, pyrites and metallics. Like Linnaeus, he
believed that external crystal form should be the chief
method of classifying minerals.

Romé Delisle and Linnaeus both felt that the crystal
forms of minerals could be affected by a contamination
with salts, and so they listed primitive forms as well as
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more complex modifications supposedly induced by salts
for each species.

Nicolaus Steno had discovered the constancy of inter-
facial angles on quartz crystals over a century carlier; al-
though Romé Delisle had read the work, he nevertheless
did not see its significance and did not utilize precise angular
measurements in his crystal descriptions.

Romé Delisle’s more important work, his four-volume
Cristallographie (1783), was advertised as a second edition
of his Essai, but in fact it qualifies as an almost entirely new
work. Again following Linnaeus and Domenico Gugliel-
mini, he based his classification on a comparison with sim-
ple geometric forms such as the cube, tetrahedron, octa-
hedron, dodecahedron, etc. But there was a critical
improvement over the Essai. While making terra cotta crys-
tal models, Romé Delisle’s assistant Amould Carangeot
rediscovered the constancy of interfacial angles which
Romé Delisle had overlooked in Steno’s work. Carangeot
invented the first contact goniometer in order to pursue
such measurements on all of the minerals Romé Delisle
discussed, and provided data accurate to within about half
a degree.

The fundamental law of the constancy of interfacial an-
gles for any given species, no matter how apparently dis-
torted the individual crystals might appear, told Romé De-
lisle that each species must be characterized by specific
idealized forms with constant angles. Romé Delisle behieved
the chief task of crystallography was to discover how the
secondary crystal forms, modifications and truncations
could be derived from the more basic forms. He found this
mystery so impenetrable and disturbing that he eventually
concluded the more complex forms to be crystal defects,
even though he steadfastly maintained that their interfacial
angles were equally as consistent as those of the simple
forms.

Romé Delisle correctly concluded that even though some
different species might share identical crystal forms, they
could usually be distinguished by other properties such as
density and hardness. Furthermore, he discussed what he
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called the “integrant molecule™ for each species, which he
believed must be equal in shape to the mineral’s primitive
(simplest) crystal form, must be relatively constant and
characteristic for each species, and must contain the same
constituents in the same proportions. This is almost iden-
tical to the modern concept of the unit cell.

While compiling his Cristallographie, Romé Delisle be-
came convinced that Linnaeus’ theory about salt contam-
ination influencing crystal forms must be wrong, since each
species must have a characteristic set of forms and a rela-
tively constant composition. But Romé Delisle had only a
vague appreciation for symmetry, and did not recognize,
for example, that the cube and octahedron reflected identical
internal symmetry.

Romé Delisle’s relationship with Hally was strained, at
best, and he was sharply critical of the speculative nature
of the theories Hally was developing. Romé Delisle adhered
to unwavering empiricism, and felt that studies of crystal
morphology were as yet too poorly understood to allow
further conclusions on the internal arrangement of atoms
which could not be directly observed. He declined to sub-
stitute “the dreams of our imagination for the majestic
silence of nature.” Haily, in turn, chose to ignore Romé
Delisle’s work as completely as possible.

For Romé Delisle’s own attempts at speculation upon
internal structure, he might indeed have been better off
avoiding the subject. He hypothesized, for example, that
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the “integrant molecule” in a particular species must be
variable in shape according to the external crystal habit.
In 1785 Romé Delisle was granted a pension from the
public treasury, and in 1789 a further stipend from the
personal treasury of the King, Louis XVI1. He died in 1790.
Romé Delisle’s chief contribution to science was his for-
mulation of the constancy of interfacial angles as a general
law for all minerals, though several early investigators since
Steno’s time had made incidental comments about such
constancy for one or two substances. This helped to es-
tablish mineralogy on a firm crystallographic basis.
Romé Delisle also encouraged his friend, Fabien Gautier
d’Agoty, to publish an extraordinary set of colored en-
gravings of mineral specimens in his Natural History (1781);
Romé Delisle wrote the explanatory captions for all the
engravings.
The above information was taken largely from the Dic-
tionary of Scientific Biography and from J. G. Burke's Origins
of the Science of Crystals (Berkeley, 1966).

PRICE NOTES

On today’s antiquarian book market, Romé De-
lisle’s one-volume Essai de Cristallographie (1772)
might bring $800-900. His second edition, Cristal-
lographie (1783), three volumes and an atlas of crystal
drawings, might be worth about $1500-$2000 in fine,
complete condition and in original contemporary
bindings. Gautier d’Agoty’s volume of colored min-
eral illustrations can sell for as much as $20,000.

BIBLIOGRAPHY

Unlike many authors of his day, Romé Delisle published
a thorough bibliography in his Essai (12 pages) and in his
Cristallographie (46 pages). Listed below are some of the
more interesting or familiar entries from the latter work,
including his list of the collection catalogs he prepared for
various collectors. He also mentions studying the collec-
tions of Messrs. Beost, Bertin, Besson, Bolza, Brakenhof,
Cramayel, d’Angiviller, Galois, Grollier, Joubert, Les-
chevin, Macquart, Morosini, Nolin, Pabst de Oheim, Rich-
ter, Sayve, Septala, Tidstrom, Tollot, and the Prince of
Lichtenstein.

The following bibliography is in Romé Delisle’s onginal
format, with his occasional annotations, except for con-
versions to the modern form of the letters “s” and “ae.”

A.

AGRICOLA (Georg.). De re metallica libri XII, Basileae
Konig, 1657, in-fol. fig. —Basileae, Froben, 1571, in-fol.
(Il a décrit quelques variétés du cristal de roche, dans le
6° livre De naturd fossilium; & il y combat I'opinion des
Anciens sur 'origine du cristal.)

ALDROVANDE (Uliss.). Musaeum metallicum, Bononiae,
1648, in-fol. fig.

ALISCHER (Sebast.) Sur des masses de cristal d'une gros-
seur extraordinaire. Dans les Actes de Breslauv, ann. 1725,
sect. 32, p. 635, art. 7.

ARGENVILLE (Dezallier d"), a donné quelques figures de
cristaux dans son Oryctologie, Paris, 1755, in-4°.

The Mineralogical Record volume 20 Julv— August, 989

B

BAILLOU (M. le chevalier de). Description de son Cab-
inet, par Joannon de Saint-Laurent, Luques, 1746, in 4°,
BARRERE (Pierre). Observations sur |'origine & la for-
mation des pierre figurées, & sur celles qui, tant intér-
leurement qu'extéricurement, ont use figure régulidére &
déterminée. Paris, 1746, in-8°, fig. (On y trouve quelques
notions générales sur la cristallisation des pierres & des

sels.)

BARTHOLIN (Erasm.). Experimenta crystalli Islaudicae,
Hasniae, 1670, in-4°. (L'extrait de ces expériences est dans
les Transactions philosophiques, année 1670, n® 67; &
dans la Collection académique de Dijon, partie étrangére,
tome Il p. 294 & suiv.

—Observations sur le Cristal d'islande, dans les Eph. des
Cur. de la Nat. ann. 1, Déc. I, 1670, p. 155, obs. 73; &
ann. 2, Déc. I, 1671, p. 267; obs. 169. Collect. acad.
étrang. tom. III, p. 66. Le méme a donné quelques figures
de sels, dans les Acta Hasniensia, avant la page 1 du second
volume, & und Dissertation sur les étoiles hexagones de
la neige, 2 la suite du Traité de Thom. Bartholin, De
nivis usu medico, Hasniae, 1661, in-8°.

BAUMER (Joh. Wilhelm.). Historia naturalis lapidum pre-
tiosorum omnium. Francos. 1771, in-8°. On en a une tra-
duction allemande, imprimée 2 Vienne en 1774. Herm.

BERGMAN (Torb.). Variae crystallorum formae a spatho ortae
explicatae, in Nov. Act. Reg. Soc. Scient. Upsal, vol. .
Upsal, 1773, in-4°,

BERTRAND (Elie). Dictionnaire oryctologique (aux mots
Cristaux & Cristallisation.) La Haye, 1763, in-8°. Cité I,
3, 82, 292; 11, 73, 110, 111; HI, 360.

BESLER (Mich. Rupert). Gazophylacium rerum naturalium,
é regno vegetabili, animali & minerali depromptarum, cum fig.
aeneis. Noribergae 1642, & Lipsiae 1716, in-fol. (On y
trouve la figure de quelques mines d'étain, dont les cris-
taux sont groupés avec des cristaux de roche. )

BOECE DE BOOT (Anselm.). Gemmarum & lapidum his-
toria, cum notis & figuris Adr. Tollii. Lugd. Batav. 1647,
in-8°,

—Le méme, traduit en frangois sous ce titre: Le parfait
Joaillier. Lyon, 1644, in-8°, fig. (On y trouve quelques
figures de cristaux, & une représentation peu exacte des
basales en colonnes de Stolpen en Misnie.

BOHN ou BOHNIUS (Joan.) de Vitrificatione & Crystallis.

BORN (M. le Baron de). Index fossilium feu lithophylacium
Bornianum. Pars prima. Pragae, 1772. Pars secunda, 1775,
in-8°. (Quatre planches de cristaux, ol se trouvent des
variétés trés-singuliéres, formées la plupart par des agré-
gations incomplétes ou surcomposées).

—Voyage minéralogique fait (en 1770) en Hongne & en
Transylvanie; trad. de I'Allemand par M. Monnet. Paris,
1780, in-12. Traduction maussade & peu fidéle d'un bon
Ouvrage.

BOYLE (Robert). An Essai about the origine and virtues of
gems. Lond. 1672, in-8°, & Hamburgi, 1673, in-12° latine.

—La traduction latine de cet Ouvrage sous ce titre: De
gemmarum origine & virtutibus, se trouve dans la Collection
des Ocuvres de Boyle. Genéve, 1680 & 1693, 3 vol. in-
4°, fig. Voyez les Transact. philos. angl. vol. VII, n° 84.

BUCQUET (M.). Introduction 2 I'étude des corps naturels
tirés du régne minéral. Paris, 2 vol. in-12°. Il y décrt
quelques cristaux salins. Cité passim dans le premier vol-
ume.

BUFFON (M. le Comte de). Histoire naturelle, générale
& particuliere, avec les Supplémens. Paris, 1749 & années
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suivantes, 20 vol. in-4°. Cité 1, 12, 22, 23; II, 52, 159,
160, 529 & swiv. 585 & suiv. 611, 613, 625 & suiv. 634,
649, 650: 111, 80, 152, 186, 269 & suiv. 298, 488,

— Histoire naturelle des Minéraux. Paris, Imprim. Royale,
1783, in-4°, tom. |l.

o

CAPPELLER (Maur. Ant.). Prodromus crystallographiae, de
crystallis improprié sic dictis Commentarium. Lucernae, 1717
& 1723, in-4°, cum tab. 3 aeneis.

CARANGEOT (M.). Le goniométre ou mesurangle des
cristaux, est de son invention. Voyez I'explication de la
fig. 50 de la planche VIIL Il 2 mesuré & taillé en argile
plusieurs de mes cristaux.

CARTHEUSER (Frid. Aug.). Elementa Mineralogiae sys-
tematicé disposita. Francos. ad Viadr. 1755, in-8°.

COSTA (Emmanuel Mendeés da). Natural History of Fossils.
London, 1757, in-4°. (On y trouve une bonne description
du basalte d’Irlande, avec une planche réduite de la chauf-
fée des géants.)

CRONSTEDT (Axel. Fred.). Son excellente Minéralogie
a été traduite en frangois, sous ce titre: Essai d’une nouvelle
Minéralogie, traduite du suédois & de 'allemand de M.
Wiedman, &c. par M. Dreux fils. Paris, 1771, in-12°
(Cette traduction frangoise, faite sur une traduction al-
lemande trés défectueuse, est souvent inintelligible, par
les fautes & contresens dont elle fourmille. Voyez En-
gestrom.) Cité passim.

D.

D’AGOTY (Fabien-Gauthier). Histoire naturelle, ou Ex-
position générale de toutes ses parties, gravées & 1m-
primées en couleurs naturelles, Paris, Didot jeune 1781,
in-4°, Les quatre premiéres Décades. Le jeune Artiste qui
avoit entrepris cet ouvrage, se proposoit de donner, en
planches coloriées, une suite de morceaux choisis dans
les trois régnes de la Nature. Je I'avois engagé a2 com-
mencer par le régne minéral, en s’attachant sur-tout aux
formes cristallines déterminées. Il en étoit 2 sa quatriéme
Décade, & commencgoit 2 faire espérer qu'il triompheroit
des difficultés de cette entreprise, lorsque la mort nous
I’a enlevé, au grand regret de ceux qui s’'intéressent a cette
partie de |'Histoire naturelle.

DAVILA (M.). Catalogue systématique & raisonné de son
cabinet. Paris, 1767, 3 vol. in-8°. Voyez le second tome
de ce Catalogue; cité passim pour les cristaux pierreux &
métalliques.

E.

ENCELIUS (Christoph.). De re metallica, hoc est de origine,
varietate & naturd corporum metallicorum, lapidum, gemma-
rum, &c. Francos. 1557, in-8°.

ENGESTROM (Gust. von-). Ce Naturaliste Suédois a in-
féré plusieurs remarques sur les cristaux, dans la Tra-
duction angloise qu’'il a donnée de I’Essai de Minéralogie
de M. Constedt, imprimé 3 Londres sous ce titre: An
Essai towards a system of Mineralogy by Axel-Fred. Constedt.
London, 1770, in-8°. Bonne Traduction 2 laquelle il faut
joindre un petit supplément publié par M. Reinhold For-
ster. Londres, 1773, in-8° lequel contient des notices de
M. Brinnich, sur la Minéralogie de Constedt.

G.
GESNER (Conrad). De rerum fossilium, lapidum & gemma-
rum maximé figuris & similitudinibus liber cum iconibus ni-
tidissimis. Tigun, 1565, in-8°.
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GIMMA (Giacinto). Della Storia naturale delle gemme, delle
pietre e di tutti i minerali, overo della sisica sotterranea. Ne-
apoli, 1730, in-4°.

GREW (Nehem.). Musaeum Regalis Societatis, anglicé. Lond.
1681, in-fol. (Dans les planches 21 & 22, sont différentes
cristallisations).

H

HAUY (M. I’Abbé). Extrait d'un Mémoire sur la structure
des cristaux de grenat, approuvé par I'Acad. R. des Sc.
le 21 fév. 1781. Dans le Journ. de Phys, mai 1782, p. 366
& suv,

— Extrait d'un Mémoire sur la structure des spaths calcaires,
approuvé par I’Acad. R. des Sc. le 22 Déc. 1781. Dans
le méme Journal, juillet 1782, p. 33 & swiv.

Ces Mémoires seront incessamment suivis de plusieurs
autres, que formeront un traité complet de Crstalloto-
mie.

HEBENSTREIT (J. Ernest.). Commentaria in Musaeum
Richterianum, continens fossiliae, &c. illustrata iconibus. Lip-
siae, 1743, in-fol. (On y trouve plusieurs planches de
cristaus).

— Ejusd. Hebenstreit Programma de ordine gemmarum. Lipsiae,
1747, in-4°. Herm.

HENCKEL (G. Frid.) Pyritologia. Leipzig. 1754, in-8°.

—Ejusd. idea generalis de lapidum origine per observations, ex-
perimenta & consectaria succincta adumbrata. Dresdae & Lip-
siae, 1734, in-8°.

La Pyritologie & les Oeuvres minéralogiques
d'Henckel ont été traduites en frang. par M. le Baron
d'Holbach. Paris, 1760, in-4°.

—Introduction 2 la Minéralogie, &c. trad. par le méme.
Paris, 1756, 2 vol. in-12°,

—Ejusd. Henckelii de topazio verd Saxonum, orientali non
inferiore. Ext. in act. phys. Med. IV, Obs. 82, p. 317 &
seqq.

HILL (Jean). The History of fossils, containing the History of
metals and gems, &c. London, 1748, in-fol. cum tab. aeneis.

(Tout ce qui est relatif 3 I'Histoire naturelle des pierres,
dans le supplément de I'Encyclopédie de chambers, est
tiré de cet Ouvrage).

— Fossils arranged, according to their obvious characters, &c.
London, 1771, in-8°. (Les caractéres distinctifs des sub-
stances minérales y sont distribués en huit colonnes, sa-
voir; 1°. la forme; 2°. la dureté; 3°. la pesanteur; 4°. la
surface; 5°. la coleur; 6°. la qualité; 7°. le lieu d’origine;
8°. enfin 'usage & la synonimie.)

A

JEFFRIES (David). Traité des diamans & des perles, trad.
de I'angl. par M. Chappotin-Saint-Laurent. Paris, 1753,
in-8°.

IMPERATI (Ferrante). Historia naturale, nella quale ordina-
tamente si tratta di diversi condition di minere, pietre pretiose,
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par Sibbald, Mercati, &c.

JUSTI (G. H. Gotlobs von-). Minéralogie en allem. sous
ce titre: Grundriss des gesamten mineral reiches, &Ec. &c.
Gotting. 1757, in-8°,

K.

KENTMANN (J.). Nomenclatura rerum fossilium quae in
Misnid praecipué & aliis quoque regionibus inveniuntur. Ex-
tatinter Conradi Gesnero de omni fossilium genere libros. Ti-
guri, 1565, in-8°.
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ince the days of Stanley and Livingstone, Shaba (Katanga) has
been known as one of the world’s great mineralized areas. Locality
names such as Musonoi and Shinkolobwe are today famous for some
of the finest and rarest crystallized uranium minerals ever found

anywhere.

INTRODUCTION

Located in central Africa to the north of the South African craton,
the so-called South Equatorial polymetallic ore province straddles
Zaire and Zambia. It is a gigantic accumulation of stratified upper
Precambrian rocks containing copper and cobalt ores, with other metals
associated locally, particularly nickel, vanadium, uranium, gold, silver
and the platinum group metals. This province, forming a belt more
than 500 km long, consists of a northern and a southern zone of similar
ages but very different characternistics.

The northern zone, located entirely within Shaba province, Zaire,
is shaped like a crescent about 300 km in length and nearly 50 km
in width. It extends from the town of Kolwezi in the west to the city
of Lubumbashi in the east. We will refer to this zone as the Shaba
Crescent. There is no continuity among sedimentary rocks within the
zone; the stratigraphy has been severely disrupted by tectonic events.
It is within the Shaba Crescent that the important uranium-bearing
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minerals have been found. The southern zone, located mainly in
Zambia and known as the Zambian Copper Belt, is in rocks that have
been much less disrupted.

To avoid confusion, it should be noted that the lead-zinc deposits
of southern Shaba lie outside the Shaba Crescent, as does the large
Kipushi mine, which has yielded lead, zinc, silver, copper, cadmium,
germanium and arsenic. The Kipushi deposit is a vein occurrence
similar to the one at Tsumeb, Namibia. The same is also true of the
tin and bismuth deposits in the northern part of southern Shaba, which
lie entirely in granitic and metamorphic rocks.

The name of the geopolitical province was changed from Katanga
to Shaba about 20 years ago, after the Belgian Congo became Zaire
in 1960. “Shaba” means “copper” in Swahili, the vernacular language
used throughout eastern Africa where all trade was controlled by the
Swahilis until the beginning of the twentieth century.
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HISTORY

Until 1890, Katanga was a territory little known to Europeans. The
first reported crossing of Katanga by Portuguese half-castes in 1806
has been explicitly detailed by Verbeken and Walraet (1953). But
much earlier, Portuguese merchants are known to have come to Ka-
tanga regularly to negotiate for copper and ivory. The first explorers
of central Africa were sponsored by the Royal Geographical Society
in London, by the Belgian King Leopold II, and by antislavery move-
ments in Western Europe. We will mention here only three of these
explorers.

First of all, David Livingstone, a Scottish preacher with a passion
for exploration, left South Africa to explore central Africa in 1852.
He sent back to Great Britain numerous reports concerning the ge-
ography, ethnology and economic resources of the regions through
which he traveled (all across the Zambezia River in Rhodesia, Angola
and Tanganyika). He was preparing to penetrate into Katanga when
he died of exhaustion and tropical ailments in Chitembo in the northern
part of Rhodesia in 1873. Although he had not visited the deposits
in the Shaba Crescent, he knew of the mineral riches there because

w

-~

he had seen copper trade tokens more or less everywhere, from Ba-
gamoyo to Luanda, as well as the copper brought back by the Swahili
caravans. He was the first to report on the gold from Katanga hoarded
by the Sultan of Zanzibar.

Next there was Henry Morton Stanley, a British, and later American,
journalist sent by a New York newspaper in 1869 (the New York
Herald) to find Livingstone, who was thought to be lost, and whom
he finally encountered on November 10, 1871 in Ujiji on the eastern
shore of Lake Tanganyika. Stanley was without a doubt the greatest
explorer of central Africa and the first to have made the trip from
Katanga to Boma, following the Zaire River (called the Lualaba in
the southern and eastern parts of the country) through hostile regions
with an unhealthy climate. After 1878, he worked for King Leopold
[1, and was not to leave Africa for good until 10 years later.

Finally there was Verney Lovett Cameron, a lieutenant in the British
Royal Navy who was also dispatched in 1873 to look for Livingstone;
but he arrived too late. He made the crossing of central Africa from
east to west, and then returned to Katanga, where he finally settled
and became an active participant in the development of mining.

These three explorers drafted heavily documented reports on the
potential wealth of this mining district, and thus the desirability for
Great Britain of annexing this territory. However, contrary to all logic,
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the Foreign Office refused to annex Katanga (at least until 1880),
which was, however, an enclave in the British colonies of Rhodesia
and Tanganyika. Beginning in the early 1880s, Leopold Il conceived
of establishing a Congo Free State which would come under his sole
sovereignty. This would have been easy had it not been for Katanga,
which Cecil Rhodes now wanted to recover at any cost. Rhodes tried
to force the Bayeke king to recognize British sovereignty, but failed.

After several international conferences in London and Brussels, the
884 Berlin Conference determined that Katanga would remain part
of the Congo Free State. In 1885, Leopold Il was finally able to
proclaim the birth of a new country, the Congo Free State, but this
proclamation was not to be officially recognized until 1890.

In 1886, the Congo Free State created its own army, called the
Public Force, with the tasks of maintaining order, guaranteeing its
frontiers and expelling the heavily armed Swahili sultans who con-
trolled more than half of the country, and thus to put an end once
and for all to the slave traffic. Leopold Il then created the Katanga
Company, of which Verney Cameron was to serve as president. The
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Figure I. Location map.
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company financed four decisive expeditions into the Katanga interior
between 1891 and 1893. These were led by Paul Le Mannel, Alexandre
Delcommune, William Stairs, Lucien Bia and Emile Francqui.

The first geological and mineralogical observations were made by
the Belgian geologist Jules Cornet, who participated in the last of the
above-mentioned expeditions. In 1894, Cornet published the first ge-
ological description of Katanga. In his view, this was one of the richest
copper districts in the world. He summarized his impressions very
well, referring to the “Katanga geological scandal.”

In 1899 an unusual Scottish entrepreneur, Robert Williams, created
a mining, prospecting and exploitation company called Tanganyika
Concessions Ltd. in Rhodesia. In principle it was established to mine
gold in Rhodesia, but it had the obvious purpose of exploiting the
mineral wealth of Ka:anga. Leopold Il reacted immediately by creating
the Special Katanga Committee, a chartered company with every
privilege in terms of mining concessions and the assigned task of
launching prospecting. It was also made responsible for protecting
the rights of the owners of mines to be exploited, in other words the
village heads and tribal chieftains. The Congo Free State was the
majority stockholder in the Special Katanga Committee (60%); Tan-
ganyika Concessions held the other 40%.

In 1902, the Katanga Railroad Company was established for the
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purpose of linking Lubumbashi with Broken Hill in Rhodesia, and
from there, via the Rhodesian and South African railroad networks,
to the port of Capetown. Matters immediately began to move swifily.
In 1902 the celebrated Star of the Congo mine near Lubumbashi was
opened. In 1903, Tanganyika Concessions discovered the Ruwe gold
and platinum deposit (the name Ruwe derives from the initials of
Robert Williams, but the site is now known as Mutoshi). It was
believed that a large deposit of gold had been discovered, but this did
not prove to be true. It was not known at that time that gold and
platinum were but satellites of the uranium deposit, which itself was
a very minor metal in the orebodies, and that the great underlying
deposit was made up basically of copper and cobalt (not to be exploited
until 1941).

In the same era, Chief Pande of the Basanga tribe had representatives
of the Special Katanga Committee and Tanganyika Concessions taken
to visit his Kambove mine (in the central sector), which was to prove
one of the richest mines in the Shaba Crescent. An agreement allowing
exploitation was made, with royalties going to Chief Pande. Also in
1903, the Belgian geologist and mineralogist H. Buttgenbach, of the
Special Katanga Committee, discovered important mineral deposits
of tin and bismuth north of Kolwezi in the Busanga-Shienzi region.
Thus two zones in southern Katanga had been identified, a copper
zone in the south and a tin zone in the north.

In 1905, the first convoys of wagons drawn by oxen left the pon
of Benguela in Angola loaded with rails and tip carts for the Ruwe
gold mine. The year 1906 was the decisive one for the exploitation
of the copper-cobalt deposits in the Shaba Crescent. It marked the
establishment of the Union Miniere du Haut Katanga (UMHK), ini-
tially an Anglo-Belgian company in which the Societe Generale de
Belgique and Tanganyika Concessions were equal partners. The word
“union” reflected the desire to serve both Belgian and British interests.
The local and expatriated personnel and the equipment of the Special
Katanga Committee and Tanganyika Concessions at the site were
transferred to Union Miniere. Thanks to the efforts of Union Miniere’s
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exceptional founder, Jean Jadot, the company was to develop rapidly,
rising to the highest international level.

In 1907, Leopold Il completed his mission. He turned the country
over to Belgium, but Belgium did not formally annex the territory
until 1909. At that time it became known as the Belgian Congo, so
remaining until the country won independence in 1960. The first
geological map of Katanga was drafted by F. E. Studt in 1908. In
1909 the railway from Lubumbashi to Broken Hill (Rhodesia) was
inaugurated. In 1911 the first copper smelter was opened at Lubum-
bashi and a second one was built two years later at Likasi-Panda.
Later a second railway, the Benguela railway linking the port of Lobito
in Angola to Lubumbashi and crossing all of the Shaba Crescent was
laid out.

In 1921, the first shipment of uranium ore from Shinkolobwe was
sent to Antwerp, Belgium. In 1925, the Kipushi mine was opened
and is still operating (underground mining). By the time of World
War II, Union Miniere had given up tin mining in order to focus all
activity on the Shaba Crescent and the Kipushi deposit. The copper
production of Union Miniere developed rapidly: 7,400 tons in 1913;
27,500 tons in 1917; and more than 300,000 tons per year in the late
1950°s. Between 1940 and 1944, Union Miniere supplied to the U.S.
and allied countries more than 800,000 tons of copper and all its
production of cobalt, zinc, lead and uranium. Copper and cobalt
production increased steadily until 1967, when Union Miniere du Haut
Katanga was nationalized by the government of Zaire. The Zairian
company which was its successor was known first as the General
Congolese Mining Company (GECOMINES), and later became the
General Quarries and Mines Company (GECAMINES). It is currently
producing about 450,000 tons of copper per year. Its reserves are
tremendous and production should not decline between now and the
end of the century.

After 1960 the Belgian Congo became first of all the Republic of
the Congo, and then the Democratic Republic of Zaire.
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Copper in Katanga

Copper has been known to exist in southern Katanga since ancient
times (Hemptinne, 1926). All of the copper artisans, from the miners
to the master casters and the wiremakers, were called “copper eaters.”
After the local Paleolithic era, the use of iron and then copper must
have represented an important stage in the development of civilization
in central Africa. It is known that at the end of the seventh century
B.C., the peoples of the Middle East were already producing copper
from green ores (malachite and chrysocolla). Had the natives of the
southern Katanga lent them their techniques, or did they invent them
independently? In any case, some tribes in the Shaba Crescent mastered
copper metallurgy several hundred years ago, just as other neighboring
tribes had mastered ferrometallurgy.

Craft items of impure copper were produced exclusively from
crushed malachite, a mineral which is particularly abundant in the
Shaba Crescent, although it is rarely found in the Zambian Copper
Belt. Generally speaking, the most important deposits of malachite
originally appeared as outcroppings at the summit or on the sides of
the hills. In fact, native mining work was developed in all parts of
the Shaba Crescent, in the western sector (to the west of the Lualaba
River) as well as in the central sector (between the Lualaba and the
Lufira River) and in the eastern sector (to the east of the Lufira). The
workings were small quarries a few meters deep and trenches following
the malachite veins, and also underground mines with shafts (some
35 meters deep have been found) and galleries (some of 20 meters
reported). In 1883, an explorer named Dr. Reichard visited the native
Luishia mine. In the old native works in the Likasi mine, the mala-
chitized skeleton of a miner crushed by rockfall was found in a gallery
(Buttgenbach, 1947).

Copper was obtained by a process involving the roasting and re-
duction of the malachite, using special wood and charcoal in small
blast furnaces equipped with rudimentary bellows made of antelope
skin. Sometimes this process was followed by a supplementary refining
operation in a small furnace also equipped with bellows and fueled
exclusively with charcoal. The copper was then poured into molds to
produce “cross stones” and ingots. “Cross stones” (called “Katanga
crosses” by numismatists) were the famous trade tokens in the form
of a St. Andrew’s cross, ranging in dimension from a few centimeters
to several decimeters, depending on the currency value involved.
These coins, produced above all in the eastern sector, were used
throughout central Africa until the end of the nineteenth century. Ingots
were produced typically in the form of an “I” in cylindrical bars, or
more simply, in masses of standard weight. The latter were sold as
such or converted on the spot by local artisans into ritual, utilitarian
or simply decorative objects: copper wire on spools, bullets, rings,
bracelets, various tools and instruments (forged copper hoes etc.), and
ornaments. Mention should be made here of the wire-drawing tech-
nique perfected by the Bayeke wiremakers. In view of their rudi-
mentary technique it was an extraordinary accomplishment. By dint
of endless patience they produced wire calibrated to a diameter of a
half millimeter.

The copper market in southern Katanga flourished in the nineteenth
century. It should, however, be considered within a much more general
trade context—that including ivory (worth more than copper, by
weight), salt (abundant at certain sites in southern Katanga) and, alas,
slaves. In addition to copper, the sale of raw malachite (a mineral
reported from Katanga as early as 1789) was also common. Trade
operations were carried out by caravans of camels and bearers trans-
porting cloth, weapons, gunpowder and foodstuffs. These caravans
came to Tanganyika and Katanga from the east, from Bagamoyo on
the coast and from the island of Zanzibar. The Swahilis, a people
made up of Arabs and Arabicized half-caste blacks who controlled
all of East Africa, had an absolute monopoly on this trade. The wealth
of the Sultan of Zanzibar was legendary. From the west, these caravans
came across Angola, either from Sao Paolo de Loanda (currently
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Luanda, the capital of Angola), or from the region around the mouth
of the Zaire (or Congo) River, particularly Sao Antonio do Zaire
(M’'Pinda) and Boma, which were great trade centers. Here the trade
was controlled by Portuguese and half-caste merchants. The copper
from the Atlantic coast was then re-exported either to other African
countries (Benin, Ivory Coast, Ghana) or by sea to Western Europe.
There were also caravans coming from northwestern Katanga (Kasai,
Lomami) and the southeast, from as far away as Lake Nyassa. One
can assume that thousands of tons of copper were marketed in this
way, at least from the sixteenth century on.

The village of Katanga (eastern sector of the Shaba Crescent) was
already known for its copper market in the eighteenth century, but
the name given to the entire region is because of the authority and
the scope of influence of the head of the local tribe, Chief Katanga,
during the nineteenth century. Toward 1850, the Bayeke ethnic group,
made up above all of merchants and warriers from Tanganyika, invaded
a large part of Katanga and subjugated all of the tribes in the central
and eastern sectors. This group monopolized copper exports from both
sectors to its own benefit, while participating actively in production
and particularly in wire making. Bunkeya (outside the Shaba Crescent,
to the north of Likasi) became the capital of the Bayeke kingdom,
and the town subsequently became the leading caravan center in Ka-
tanga in the second half of the nineteenth century.

Uranium in Katanga

Uranium was identified in the Shaba Crescent for the first time on
January 22, 1913 at the Luiswishi copper mine, outside the copper
and cobalt-bearing orebodies, in the clayey talcose rock filling a fault.
This was a yellow-orange and black ore, compact masses of “gum-
mites,” curite and uraninite. This uranium deposit was of little eco-
nomic importance. Mineralogically, it yielded cubic crystals of ura-
ninite, uraninite-curite pseudomorphs and, much later, the first
sengierite, and doubly terminated crystals of vandenbrandeite.

The Shinkolobwe deposit was discovered by chance on Apnil 12,
1915 by Robert S. Sharp, an employee of Union Miniere, in the course
of topographic work on small copper deposits which had been known
since 1902. These deposits, to which the name the “Shinkolobwe
group” had been given, had already been subjected to the beginnings
of mining by natives. Sharp was preparing to place a marker stake
on an outcrop of cellular siliceous rocks forming an overhang of 10
or so meters in the area when he noticed some yellow matenal similar
to that which he had already seen in Luiswishi. He had several trenches
dug and they confirmed the outcrop of a vein of uranium ore. Only
the westernmost deposit in this group of copper ores proved to be
uranium-bearing. It was marked out under the name Shinkolobwe,
although the site was called Kasolo and the type of ore noted on the
marker stake was “radium,” with no reference to uranium or copper.
Later, the marker stake placed at the summit of the outcropping of
cellular siliceous rocks was renamed Kasolo, and it was also under
this name that the concession was registered with the Special Katanga
Committee. However, the mine still retains the name Shinkolobwe.

Uranium was subsequently found sporadically in various copper
and cobalt-bearing deposits, but most frequently in the form of in-
dications, either in the course of the exploitation of mines or during
surface prospecting or drilling for survey purposes. Along with other
discoveries, we might note the discovery made in Kalongwe in 1930
(copper mine in which uranium was preponderant), and those made
in the Musonoi Extension and in Swambo in the 1950's.

Of all the uranium-bearing deposits in the Shaba Crescent, only the
one at Shinkolobwe has been commercially exploited. This is an
average deposit on an international scale (several tens of thousands
of tons of uranium metal), but with a rather high grade. Mining was
undertaken between 1921 and 1936 exclusively for radium, and then
between 1944 and 1959 for uranium. The mining, first done by the
open pit method, was gradually converted to underground mining at
the beginning of the 1950's.
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By 1943, uranium had become a strategic metal, and all stocks of
rich ore were shipped to the United States. It is a well known fact
that the atomic bomb dropped on Hiroshima (August 6, 1945), which
made it possible to end World War II, was manufactured using Shin-
kolobwe uranium. By 1959 the main mine deposit had been exhausted
and it was decided not to mine the adjacent deposit, called Shinko-
lobwe-extension, which is deeper and less economical.

GEOLOCQY
General Geology

The subsoil in Shaba is made up of rocks formed between the
Archean era (3 billion years ago) and the present time. From the
mineralogical point of view, it is the so-called “Katanga System,”
sedimentary rocks dating back about a billion years (Upper Protero-
zoic), which are of the greatest interest. In fact, they constitute the
basement rocks of the Shaba Crescent, a polymetallic district of major
importance, with mineral deposits of copper, zinc, iron, lead, cobalt,
cadmium, germanium, uranium, nickel, silver, barium and gold, ac-
companied by very small quantities of platinum, palladium, molyb-
denum, selenium, cerium and others. It is in the Katanga System
deposits that the majority of the known minerals in Shaba have been
found. We will, therefore, discuss only this system (Frangois, 1974
and 1987).

About 1.2 billion years ago, southern Shaba was a vast structural
basin, triangular in form, bounded on the east and the northwest by
two converging mountain chains, the Fort Roseberry and Kibara mas-
sifs. This “gulf of Shaba,” the bottom of which was gradually sinking,
was covered by one or several vast lagoons of very salty water, bounded
on the south by a sea. In the lagoon, due to a hot climate, a succession
of more or less sandy clayey dolomitic (deposited during humid per-
iods?) and dolomitic muds, with the development of algal reefs and
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Figure 3. A view of the Shinkolobwe mine,

possibly evaporite beds (deposited during dry periods?) about 1500
meters thick, was deposited. This is known as the “Roan Supergroup.”™

Subsequently, the sea advanced toward the north and covered the
gulf. Then a complex of more or less dolomitic clayey and sandy
muds was deposited, thanks to a humid and rather cold climate. The
thickness of these sediments might exceed 5,000 meters in the southern
part of the gulf. At the base and in the middle, strata of gravel in a
clayey matrix (which might be of glacial ongin, resulting from a
temporary cooling of the climate) can be observed. Some hot and dry
climatic episodes are reflected in the deposit of calcareous or dolomitic
muds. All of these sediments make up the Lower and Upper Kun-
delungu “Supergroups.”

The compaction of these sediments due to their own weight, with
the expulsion and thus circulation of the interstitial waters, converted
these loose materials into compact rock. It is for this reason that the
Roan is currently made up of resistant formations of dolomites and
dolomitic shales, alternating with relatively plastic chloritic pelitic
formations and perhaps very plastic salt beds. The two Kundelungu
Supergroups begin with a conglomerate overlain by more or less
dolomitic clayey or sandy shales with infrequent horizons of dolomite
or limestone. These carbonate horizons only take on substantial thick-
ness in the southern part of the mining zone (in the Lower Kundelungu
Kakontwe limestone), and in the northern part (in the Upper Kun-
delungu Lubudi limestone).

Seven hundred million to 620 million years ago, the Katangan
formations were subjected to several phases of tectonic movement.
In the northern portion and on the boundaries of the gulf, these move-
ments were weak and the strata remained subhorizontal. In the center
and toward the south, on the contrary, the strata were strongly folded
in a series of anticlinal and synclinal structures. Massifs were super-
imposed one upon the other all along the faults, resulting in thrusting
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Figure 4. Stratigraphy of the Katanga System
(from Francois, 1987).

which progressed from the south toward the north at first, and then
subsequently from the north toward the south. Major oblique faults
cut the folds at an acute angle.

One of the results of these deformations was to bring the Roan
formations closer to the surface, either along the axis of the anticlines,
in the straddling massifs, or moving up along the oblique faults.
Simultaneously, the plastic formations of the Roan began to move
and broke up, while the more resistant dolomitic complexes, no longer
having support, broke into pieces bounded by transverse faults, which
range in length from several meters to several kilometers. The whole
makes up a megabreccia with a tremendous volume (see Figs. 5, 8
and 9).

The mechanism which caused all these movements is poorly un-
derstood. Some tectonic structures may be related to now-gone evap-
orite deposits. A part of the folds and the north-south thrusts could
be explained by a slippage toward the north of the Katangan formation,
caused by an uplift of the substratum to the south of the Zambian
frontier. Later deformations seem to be the result of movements at
great depth in the substratum. The result thereof is a very unusual
tectonic structure, hardly any other examples of which are to be found
on the surface of the earth.

Within the Katangan System, stratiform copper and cobalt-bearing
mineral deposits are by far the most important. They are again located
in the “Mines Group,”™ which is the oldest resistant dolomitic complex
in the Roan. At the base of this group, two finely stratified mineralized
levels are found. The first, comprising the lower orebody, is a siliceous
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dolomite 10 to 15 meters thick. The second, or upper orebody, 1s a
sandy dolomitic shale 5 to 10 meters thick. They are separated by 15
meters of massive sterile dolomite which is algal in origin. They are
very regular but consistently sharply interrupted by transverse faults
marking the boundary of the Mines Group fragments. At depth, the
mineralization consists of finely scattered chalcocite with a little born-
ite, accompanied in some horizons (in general, at the base of the
upper orebody) by carrollite. This appears to be a primary ore which
has not been secondarily enriched.

The mineralization is far from consistent. Some of the Mines Group
fragments are richly mineralized (about 5% copper). Others, much
more numerous, are poor or practically barren. It appears that, prior
to the dislocation of the Mines Group, the mineral deposits were
distributed in patches, with their frequency being related to the facies
of the rocks involved. Weathering transforms the copper sulfides into
malachite, sometimes accompanied by silicates (chrysocolla, dioptase,
bisbeeite) and phosphates (pseudomalachite, libethenite, cornetite).
The carrollite changes into heterogenite and sphaerocobaltite.

The origin of these mineralizations has not as yet been identified.
They appear to be relatively early. There may have been a replacement
of the pyrite deposited along with the sediment by the copper and
cobalt sulfides, brought in by brines during the consolidation of the
rocks (diagenesis). Volcanic action seems to have been involved only
to a very modest extent.

Very locally, the base of the lower orebody contains auriferous
uraninite, sometimes accompanied by nickel sulfides. This is probably
a primary mineralization, distributed in patches which are tiny and
widely scattered. When subjected to weathering, the uraninite gives
nse to a large number of secondary minerals, located either in the
lower orebody or more or less distant from it, along faults or other
horizons in the Mines Group. The greater the distance from the lower
orebody, the fewer these occurrences become, which would seem to
indicate that it was indeed here that the primary uraninite was de-
posited. (The paragenesis of these minerals will be discussed later.)

Three occurrences of copper-zinc vein deposits are known. They
are located in the Kakontwe limestone (Lower Kundelungu Super-
group), at the site where this formation is interrupted or crossed by
a fault. At some depth, in Kipushi, cadmium-rich sphalerite, pyrite,
chalcopyrite, bornite and galena can be observed, along with chal-
cocite, renierite and native silver in small quantities. Weathering yields
numerous minerals: malachite, hemimorphite, cerussite, veszelyite,
aurichalcite, and many others. The origin of these veins has not as
yet been clearly explained.

In addition to the copper-cobalt orebodies mentioned above, there
are numerous other copper, iron and barite deposits, but they are
generally without economic value. Copper occurs (generally as chal-
copyrite, changing into malachite) below the Mines Group (secondary
mineralization per descensum), in diffuse impregnations and thin strat-
iform horizons in the upper Roan groups (Dipeta and Mwashya), and
in the conglomerates or sandy pelitic rocks on the two Kundelungu
formations. Iron occurs in the form of hematite, limonite or magnetite,
in the upper Roan group (Mwashya), in the Kakontwe limestone, and
along faults. Some occurrences of barite have been found in the fault
zones.

The Shaba Crescent represents more than three-quarters of the South
Equatorial cuprocobaltiferous metallogenic province. The Zambian
Copper Belt, a district which overlaps Shaba a bit, represents the
balance. The orebodies in Shaba and Zambia have the same sedi-
mentary origin, are of the same Upper Proterozoic era, have the same
original stratiform arrangement and the same distribution of sulfides
in mineralized patches. They are probably contemporaneous, but differ
in their lithology and their tectonic structure. Where the lithology is
concerned, dolomite is abundant in the gangues of the mineral deposits
in Shaba, while it is almost entirely lacking in those in Zambia. Where
the tectonic structures are concerned, the dislocation into fragments
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Figure 5. Geology of the western portion of the
Shinkolobwe diapir (from Frangois, 1987).

characteristic of the Mines Group is not found in Zambia. This is
perhaps due to the absence here of plastic salt formations between
the basement rocks and the orebodies. Whatever the case, the presence
of dolomite and advanced tectonic effects on the deposits in Shaba
explain the extraordinary development of secondary ores, whether
uraniferous or not, which are not found in the Zambian Copper Belt,
although the climate there is the same. In particular, the malachite in
Shaba reveals a development and an abundance only found elsewhere
in the deposits mined in the Urals in the last century. Moreover, in
the majority of the uranium-bearing deposits, an extraordinary para-
genesis of secondary uranium-bearing ores has developed in the ox-
idation zone, with numerous new mineral species, some of which
have never been found elsewhere.

Uranium Deposits

All of the uranium deposits in the Shaba Crescent have been as-
sociated with the Mines Group, in direct or indirect relation with the
lower orebody. The major modes of emplacement are as follows:

|. In the heart of an anticline with two more or less complete flanks
(as at Kalumbwe and Kasompi).

2. Along the axis of an anticline with the southern flank astride the
northern flank (as at Ruashi, Kiswishi, Luiswishi, Luishia, Kambove-
West, Fungurume, Chabara and Mashitu).

3. Along the axis of an anticline with the northern flank astride the
southern flank (as at Kakanda-South).

4. In an outlying fragment isolated in the heart of a syncline (as at
Mutoshi, Musonoi-Extension, Kamoto-East, Kamoto-Main and Mas-
hamba).

5. In extrusive structures (as at Shinkolobwe, Swambo and Ka-
longwe).

Frangois (1974) reported 22 occurrences of uranium in the Mines
Group, including seven in exploited or known deposits, two in prob-
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able deposits, three in possible deposits, and ten known only as traces.
Some new occurrences have been discovered since 1974.

In the Zambian Copper Belt, uranium is also frequently found, but
only as traces (in southern Shaba, reported in Musoshi and Tshinsenda;
and in Zambia, reported in N'Kana and Luanshya).

Shinkolobwe

Shinkolobwe is certainly one of the most famous uranium mines
in the world. In the course of World War 1l, it was the only large
operational uranium mine in the free world, with rich stockpiles of
ore ready for shipment. The richness, diversity and importance of its
primary and secondary mineralization make it extraordinary; it yields
an assemblage of primary and secondary minerals which exists no-
where else. In fact, Shinkolobwe represents a mineralogical high point
on our planet, in the same way as Franklin, Lingban, Lovozero,
Khibina, Pribram, Jachymov, Tsumeb and Broken Hill, Austraha.

The description of new Shinkolobwe species based on old samples
is still in progress. Research was undertaken several years ago at the
B.R.G.M. (Bureau of Geological and Mining Exploration) in Orleans,
France. Especially active research is still under way at the Royal
Museum of Central Africa in Tervuren, Belgium, in collaboration with
the University of Louvain-la-Neuve in Belgium (Deliens er al., 1981,
1984) as well as the Department of Mineral Sciences at the Smithsonian
Institution in Washington, D.C. A mineralogical expedition to explore
the old mine dumps and the accessible parts of the ancient quarry and
the mine galleries located above the water table would probably result
in the collection of additional new species. With regard to the species
known to date, the situation is as follows: at least 28 primary species
are known, only one of which is uranium-bearing; and 50 secondary
species of uranium-bearing minerals have been identified (of which
28 have been described for the first time, and 10 or so are still unique
to the deposit). There are also 14 non-uranium-bearing species. It
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Figure 6. Geology, in plan and cross section,
of the Shinkolobwe deposit (from Franqois,
1987).

should be noted here that certain species such as quartz, calcite,
dolomite and certain sulfides must be considered as primary at par-
ticular locations in the deposit and secondary at others, but they have
been counted only once. For example, calcite appears on the list above
as a primary ore, but all of the calcites tinted pink by sphaerocobaltite
or green or blue by scandium are typically secondary. Thus we arrive
at a current provisional total of 88 species.

It will be noted that for security reasons (the occurrence being
considered a “strategic” mine), visitors have never been granted access
to the Shinkolobwe mine since its opening in 1945, and the removal
of radioactive samples has been strictly forbidden (with control by
Geiger counter at the barrier at the mine exit). Only the Geology
Department of Union Miniere has been allowed to remove samples
for study to be taken to its mineralogical laboratory in Likasi, while
the most beautiful or the rarest pieces were reserved for the UMHK
museum there (called the Sengier-Cousin Museum). Thus there are
very few private collections containing uranium-bearing minerals from
Shinkolobwe, and doubtless for this same reason, a number of po-
tentially new mineral species have escaped study.

Although the Shinkolobwe mine is not a copper mine — malachite
is very rare —the entire mineralization remains tied to the existence
of cuprocobaltiferous orebodies in the local sedimentary rock series.
But the mineralization does not follow the stratification. It occurs as
large pockets, as lodes and thin veins more or less entangled. It fills
fractures, diaclases, faults and stratification joints in the host beds.
Also the mineralization is sometimes disseminated in cellular siliceous
rocks and in dolomitic shales and dolomites overlying the upper ore-
body. The deposit itself is a Mine Group fragment about 300 meters
long, enveloped in chlorite-quartz breccia. The whole has been raised
from a considerable depth all along a major fault with an extrusive :
core, a structure seen in some places in the Shaba Crescent. H Silty dolomitic shales (SD)

The magmatic hypothesis for the origin of the Shinkolobwe deposit,
dating from the earliest research on the area, has been abandoned. It _ -
seems Clear that on the level of the metallogenetic province, the % m” sw
uranium was deposited at the same time as the copper and the cobalt, -
but more selectively and sparsely. The patches of uranium-bearing Siliceous banded dolostone
ore minerals, when they are found in a copper and cobalt-bearing (RSF + D strat)
deposit in the Shaba Crescent, are generally much fewer and smaller
than the patches of copper and cobalt. It is now clear that the uranium ----+.4 Dolomitic and chioritic
was deposited locally in the same orebodies as the copper and the L]  brecciated sitstone (RAT)
cobalt. In this respect, Shinkolobwe is an anomaly: there was prac- 0 50 1 OOm
tically no copper, there was cobalt, and there was much nickel with —————

272




Figure 7. Trenches at the Swambo mine site,
1967. Photo by A. Francois.

some uranium present. The initial mineralization in Shinkolobwe could
have been diagenetic or even syngenetic, but in any case preceded
the tectonic movements. During these movements and the raising of
the mineralized debris along the length of the extrusive structure, the
uranium and the other metals could have been entirely or partially
mobilized again, thus giving birth to deposits in lodes and veins.

In recent years, researchers (Audeoud, 1982) have proposed a vol-
canic ongin, not only for the uranium in Shinkolobwe but also the
copper and cobalt in all of the deposits throughout the metallogenetic
province. It is a fact that sediments of volcanic origin (cinders, lava)
have been identified in the upper formations of the Roan. Farther
down, traces of cinder have been detected locally at the base of the
lower orebody. At the present point in our knowledge, we believe
that direct volcanic origin of the mineral deposits should be excluded,
but that a distal volcanic influence was present during deposition of
metals in the lagoonal environment.

In any case this is what emerges from the syntheses by Frangois
(1974) on the geology of the Shaba Crescent, as well as the works
of the geologist N'Gongo Kashisha (1975) of the GECAMINES Com-
pany.

The surface alteration of the Shinkolobwe deposit took place in a
relatively recent epoch. The radiogenic lead in the secondary galena
is of Tertiary age. The meteoric water bath affecting a large part of
the weathered zone led to the oxidation and decomposition of a part
of the primary mineralization, with ions being put into solution and
circulation and the episodic re-precipitation of new salts and their
hydration according to local conditions. The weathering of the deposit
developed under exceptionally favorable conditions; these include the
multiplicity of the veins and little seams of uraninite and the primary
sulfides all along the upper part of the oxidation zone, the tropical
climate, the outcropping of the deposit on the surface (particularly
the cellular siliceous rocks, a veritable chimney for channelling the
meteoric waters), the very low water table (between 70 and 80 meters),
the carbonate nature of the gangues, with many liquid inclusions on

The Mineroiogical Revord. volume 20, Julv—Augus:, | 989

certain levels, and the circulation of carbonated and siliceous meteoric
waters in the deposit.

It 1s known that uraninite is readily altered in an oxidizing aqueous
environment. [ts alteration in situ is accompanied by the transport and
precipitation of ions incorporating tetravalent or hexavalent uranium,
as a function of the pH of the solutions, their temperature, the range
of all of the ions involved, their relative concentration, etc. These
ions range from simple ones like the uranyl ion (UO,)** and the ion
[(UO,MOH)]* 10 complex carbonated, phosphated, silicated and sul-
fated ions such as [(UO,NCO,),}*, [((UOXCO,),J*, [(UOXSO,),)*
and [(UONS10,)]”. In the Shinkolobwe oxidation zone, there was
every potential for the combination of the ions mentioned above with
the following metallic cations: Ca, Ba, Mg, Cu, Pb, Mo and V, as
well as those of the rare earths Ce, La, Y, Gd and Dy.

It will be noted that nickel is never found in the composition of
secondary uranium-bearing minerals. Where cobalt is concermed, it
is found at Shinkolobwe solely in the secondary deposits in the form
of oursinite. Finally, there is the presence of submetallic elements in
the mineral deposits in Shinkolobwe: selenium, and in a much smaller
proportion, tellurium, and on a trace level, scandium. The lead found
in the secondary mineralization is entirely radiogenic.

Swambo

Swambo is situated 36 km to the west of Shinkolobwe, near the
Midingi mine. There is uranium-bearing mineralization here of the
same type as that at Shinkolobwe. The mineralization is located in a
fragment of the Mines Group included in a megabreccia of the Roan.
This fragment has nsen along a major fault bounded on both sides
by the Kundelungu formation. More precisely, the uranium is located
along the West fault which terminates the fragment on the west.
Uranium is accompanied by cobalt, nickel and precious metals in the
orebody. The oxidation zone is strongly developed. and there is mas-
sive uraninite still present throughout the oxidation zone, with the
sulfides of Cu, Co and Ni, as at Shinkolobwe.
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Figure 8. Geology of the Kolwezi klippe (from Frangois, 1987). The Mutoshi
mine is at far right and the Dikuluwe mine is at far left (see Fig. 2).

Research was done by means of drilling in 1957, and then a mine
shaft was sunk in 1958. A number of underground galleries were also
excavated, but in the end the mine was not brought into production.
Swambo is a model small uranium deposit which has yielded the most
beautiful soddyite crystals seen to date, as well as a new species,
swamboite. Gold is also present, as small rods and veins. It is clear
that many other species would be found if the mine were exploited.

Musonoi

The Musonoi mine, located on the western end of the Shaba Cres-
cent, is part of the Kolwezi klippe, a lens of Roan megabreccia 22
km long, 10 km wide, and 1.2 km thick at its maximum. It lies over
the Kundelungu formation. The Musonoi mine is a very large copper
and cobalt mine of which only the oxidation zone has been exploited
to date. In the western sector of this mine, showing heavy tectonic
faulting (called the “Musonoi extension™) a uranium-bearing zone
was found in the 1950’s in the lower copper-cobalt orebody. Selenium
is closely associated with the uranium. This zone has a length of
approximately 100 meters and a height of about 50 meters.

The mineralizaton at Musonoi is truly remarkable. It contains an
assemblage of beautiful secondary minerals, including especially tor-
bernite and cuprosklodowskite, which are probably the finest examples
of their species in the world. Several new mineral species have been
found there as well. Unlike the situation in the Shinkolobwe and the
Swambo deposits no primary uraninite remains in the oxidation zone
here. Therefore the secondary minerals in the uranoseleniferous pocket
in Musonoi never appear on massive uraninite, but only on dolomitic
or siliceous matrix.
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Figure 9. The Kamoto mine, 1969.

Kamoto

Located in the vicinity of Musonoi, the Kamoto-East mine is par-
ticularly remarkable for the presence of a restricted accumulation of
uraniferous mineralization. The oxidation zone includes a series of
rare uranyl and rare earth minerals such as kamotoite-(Y), shabaite-
(Nd), frangoisite-(Nd) and schuilingite; the latter species was already
known in the Menda and Kasompi deposits (west of Likasi, in the
central area of the Shaba Crescent). All these minerals were found
associated with uranophane, masuyite and some undetermined species,
as crusts on uraninite matrix.
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A new extension of the Kamoto mine, the KOV deposit, has recently
yielded another rich association of secondary minerals, especially
roubaulite and zeunerite. (The name “KOV” is an anagram for Kol-
wezi, Oliveira, Virgule.)

MINERALS

Because only the Shinkolobwe uranium orebody has been exten-
sively exploited, most of the knowledge of Shaba’s uranium miner-
alization is based on studies there. The descriptions given below,
unless stated otherwise, refer to minerals from Shinkolobwe.

Only the more important species are described here. The full lists
of minerals known from the Shinkolobwe, Swambo, Musonoi and
Kamoto mines are given in Tables 1, 2, & and 4 respectively.

Particularly useful in preparing the following compilation were the
works of Derriks and Vaes (1955), Vaes and Guillemin (1958), Fran-
cois (1974), Deliens er al. (1981, 1984) and Gecamines (1977).

Primary Minerals
Cattierite CoS,

Cattierite is a common sulfide at Shinkolobwe, occurring in char-
acteristic brownish gray masses. Rare cubic crystals have been found
which are gray when fresh but which tamish rapidly to a pinkish
tobacco-brown color. Crystal size ranges up to |1 cm.

Cattierite is more stable than vaesite, and never occurs with uraninite
or vaesite; associations include siegenite, pyrite and chalcopyrite. It
has been found only in carbonate rocks, especially magnesite rock
and, to a lesser extent, dolomite. In some cases massive veins of
cattierite have been partially or wholely replaced by siegenite.

A chemical series to vaesite (NiS,) exists, and nickel-rich cattierites
have been found commonly in the massive ore at Shinkolobwe. The
nickel content is typically 3-4% but may reach 15% in extreme cases
(Derriks and Vaes, 1955).

Chalcopyrite CuFeS,

Chalcopyrite and, to a lesser extent, bornite (Cu,FeS,) occur with
vaesite in the uranium-bearing zone, but never with cattierite (at least
in direct association, although there may have been chalcopyrite in
the dolomitic gangue of the cattierite veins). Bornite has only been
identified in polished section and, unlike chalcopyrite, may be totally
or partially secondary. The sulfides bravoite, (Ni,Fe)S,, and pent-
landite, (Fe,Ni),S,, have also been observed only in polished section.
Carrollite, Cu(Co,Ni),S,, an extremely abundant sulfide in several
copper-cobalt orebodies in the Shaba Crescent, is very rare at Shin-
kolobwe. Molybdenite (MoS,), on the other hand, is found frequently
in dull masses always associated with uraninite at Shinkolobwe.

Digenite  CuS,

Digenite and also covellite (CuS) have been identified in polished
sections from the vranium-bearing zone but are nearly always absent
in the cattierite zones.

Gold Au

Gold occurs frequently at Shinkolobwe, especially in the selenium-
rich zones and in the central, uranium-rich area of the mine as inclu-
sions in uraninite and sulfides. The inclusions take the form of rods,
sheets and, more rarely, small octahedral crystals and dendritic ag-
gregates.

It is possible that the gold is epigenetic or that it has been largely
replaced by later minerals. For example, it appears to have developed
epigenetically in small vaesite veins, whereas in other veins it has
been partially replaced by melonite (NiTe,). Granular platinum and
palladium have also been found as inclusions in uraninite.

Linnaeite Co,S,
Linnaeite is much subordinate to cattierite, and has been observed
only in polished sections.
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Monazite-(La) (La,Ce Nd)PO,

Veins and lodes of monazite-(La) have been found, as honey-yellow
micrograins sometimes but not always associated with uraninite. Small
veins of monazite-(La) sometimes penetrate or surround uraninite
crystals.

Oosterboschite (Pd,Cu),Se,

The Musonoi mine is the type locality for oosterboschite ( Johan er
al., 1970). It has been found only very rarely as grains up to 0.4 mm
in size, polysynthetically twinned, and associated with trogtalite, di-
genite and covellite.

Polydymite Ni,S,

Polydymite, unlike vaesite, is entirely stable but very rare. It occurs
as beautiful, brilliantly lustrous, silver-gray octahedrons to more than
| cm in size. Some crystals have been dulled by alteration. Polydymite
crystals have been found in only a few vugs, in dolomite located
outside the uranium-bearing zone, particularly at shaft landings on
the 250-meter level.

Pyrite FeS,

Pyrite occurs more or less throughout the areas of primary sulfide
mineralization, sometimes as lodes, alone or with vaesite or cattierite.
Well formed crystals have not been observed.

Siegenite (Ni,Co),S,

Siegenite is found rather frequently at Shinkolobwe, as gray masses
typically associated with (and replacing) vaesite and, more rarely,
with cattierite. Brilliantly lustrous, stable, gray, octahedral crystals
to | cm occur rarely in vugs.

A selenium-rich siegenite, containing up to 11% Se substituting for

sulfur, has also been reported from Shinkolobwe (Derriks and Vaes,
1955).

Figure 11. Uraninite crystals to 3 cm from the
Shinkolobwe mine. Sorbonne collection; Bar-
iand photo.

Uraninite U0,

The primary uranium mineralization is limited exclusively to ura-
ninite. This is crystalline uraninite; the colloform “pitchbende”™ variety
is unknown in the Shaba Crescent.

Most of the uraninite has suffered some further oxidation and is no
longer stoichiometric UO,. Additional oxygen plus decay products
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such as Pb have reduced the uranium content from 88% to about 77%.
The composition of “pure” Shinkolobwe uraninite was determined
by Davis (1926) to be as follows: UO, 37.52%, UO, 52.77%. PbO
7.02%, He 0.159%, N 0.076%, Ce,0, 0.22%, ZrO, 0.14%, (Y,En),O,
0.35%, and (La,Dy),0, 0.153%, for a total of 98.408%. No thorium
was found in the uraninite.

Uraninite crystals occur frequently in vugs and open fissures in the
veins and in the surrounding country rock. Forms include the cube,
in some cases modified by the octahedron, tetrahexahedron and do-
decahedron. Luster varies from bright to dull. Crystal size is typically
5 mm to 2 cm. Crystals sometimes occur grouped on a matrix of
massive uraninite; these specimens contain the largest crystals, up to
4 cm on an edge (Demiks and Vaes, 1955).

Euhedral uraninite crystals have been found included in crystals of
monazite,, vaesite, siegenite, calcite and dolomite (but never cattierite).

Penetration twins of uraninite are common.

Vaesite NiS,

Vaesite is the main nickel-bearing sulfide at Shinkolobwe and Ka-
sompi. It occurs as black cleavable masses and as rare octahedral
crystals measuring up to | cm in size. Vaesite is unstable in a humid
environment, and collected samples will eventually disintegrate.

When fresh, vaesite crystals are black and brilliantly lustrous.
Cleavage fragments of the massive ore are lustrous as well, but become
dull and gray after several months.

Vaesite was found associated with uraninite and also in distant parts
of the mine, outside the central uranium zone, most often in massive
veins or scattered through the adjacent carbonate wall rocks. Asso-
ciations commonly include pyrite, chalcopyrite, digenite, covellite
and bornite.

A chemical senes to cattierite (CoS,) exists, and cobalt-nich vaesites
have been found commonly in the massive ore at Shinkolobwe. Most

vaesite contains up to 3.5% cobalt, but samples with up to 12.5%
cobalt have been found (Derriks and Vaes, 1955). Vaesite and cattierite

have never been found together in a single vein. It should be noted
that nickel sulfides seem to show a much greater affinity for uranium
than do cobalt sulfides.

A selenium-nich vaesite, containing up to 19% Se substituting for

sulfur, has also been reported from Shinkolobwe (Derriks and Vaes,
1955).

Figure 13. Crystal drawing of becguerelite
from Katanga (Palache er al., 1944).

Secondary Uranium Minerals

Becquerelite Ca(V0O,),O(OH),-8H,0

Becquerelite is among the first alteration products to form from
uraninite. It occurs in three principal habits: elongated, beautifully
terminated prisms to 2 cm; short, thick, tabular crystals; and acicular
crystals to 2.5 cm. Crystals are transparent to translucent and amber-
yellow in color. Associations include studtite, schoepite, billietite,
curite, fourmanierite, wilsendorfite and sharpite.

Shinkolobwe is the type locality for becquerelite (Schoep, 1922c¢).

Bijvoetite-(Y) (Y,Dy),(UO,) (CO,)(OH),-11H,O0
Bijvoetite-(Y) is an urany| rare earth carbonate; the rare earths, in
descending order, are yttrium, dysprosium, gadolinium and terbium.

v
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Figure 12. Becquerelite crystals to 5 mm, with
uranophane and billietite, from the Shinko-
lobwe mine. Sorbonne collection; Bariand

photo.
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Figure 14. Bijvoetite-(Y) crystals from Shin-
kolobwe. Tervauren Museum collection; photo
by G. Comblain.

The mineral occurs in very beautiful, tabular, transparent to trans-
lucent, sulfur-yellow crystals to about | mm in size. There is a prom-
inent cleavage parallel to the plane of the tablets (001). Although
similar in appearance to other secondary uranium minerals, it can be
distinguished by its strong effervescence in hydrochloric acid. It is
not fluorescent. Associations include lepersonnite, sklodowskite, ur-
anophane, rutherfordine, becquerelite and curite.

Shinkolobwe is the type locality for bijvoetite-(Y) (Deliens and
Piret, 1982).

Figure 15. Billietite crystal, 2 mm, with white
rutherfordine and red wilsendorfite on yellow
uranophane from Shinkolobwe.

Billietite Ba(UO,),0,(OH),-8H,0

Billietite is an early alteration product of uraninite. Two habits are
known: acicular tufts, and short prismatic crystals showing {010},
{210}, {011} and {201}, with a prominent {001} cleavage. Twins on
(111) and (110) are known, showing a pseudohexagonal aspect. Crys-
tals range up to 3 mm in size.

Billietite is isostructural with becquerelite, and has the same amber-
yellow color. It is transparent to translucent, forming thin crusts of
small crystals, and solidly filling cracks in uraninite. Common as-
sociations include studtite, schoepite, becquerelite, masuyite, wol-
sendorfite, rutherfordine, soddyite and uranophane.

Shinkolobwe is the type locality for billietite (Vaes, 1947).

Cuprosklodowskite Cu(U0O,),(510,-OH),-6H,0
Cuprosklodowskite occurs as beautiful apple-green to emerald-
green, olive-green and pale green acicular crystals up to about | cm
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Figure 16. Cuprosklodowskite vug 5 cm across,
from the Musonoi mine. Wayne and Dona
Leicht collection.

long. The needles occur thickly lining voids in massive secondary
uranium minerals. Associations include vandenbrandeite and kasolite,
sometimes with malachite and rarely becquerelite and soddyite.

Kalongwe, Shaba, is the type locality for cuprosklodowskite (Vaes,
1933), but it has also been found at many other deposits including
Kambove, Kasompi, Kolwezi, Luiswishi and Musonoi (Deliens er
al., 1981). The specimens from Musonoi are probably the world’s
finest.

Curienite Pb(UO,),V,0,-5H,0

Curienite has been found in a single vein at Shinkolobwe as very
small, flat, diamond-shaped crystals having an orange-brown color
(in contrast to material from the type locality at Mounana, Gabon,
which is canary-yellow). Associations include metatorbernite and du-
montite (Deliens er al., 1981).

Curite Pb,U0,,4H,0

Curite is among the earliest alteration minerals to form at Shin-
kolobwe, and is also one of the most abundant as massive, orange-
colored material. It also occurs as fine acicular crystals with an ad-
amantine luster and vermilion-red to orange-red color, transparent to
translucent and measuring up to 5 mm in length. Partial or complete
pseudomorphs of curite after uraninite are well known. The mineral
is sometimes colored black by included cobalt oxides. Associations
include becquerelite, billietite, schoepite, fourmarierite, wolsendorfite
and others. Shinkolobwe is the type locality for curite (Schoep, 1921a),
named after Pierre Curie. It also occurs as Luiswishi, Kalongwe,
Kolwezi, Musonoi and Swambo.
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Figure I7. Curite crystals to
2 mm, from the Shinkolobwe
mine. Sorbonne collection;
Bariand photo.

Figure 18. Crystal drawing
of curite from Katanga
(Palache er al., 1944).

Figure 19. Demesmaekerite crystals to 2 mm
from the Musonoi mine. Tervuren Museum col-
lection; photo by G. Comblain.
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Figure 20. Crystal drawing
of demesmaekerite from
the Musonoi mine
(Cesbron ef al., 1965).

Figure 21. Crystal drawing of
derriksite from the Musonol mine
(Cesbron er al., 1971).

Demesmaekerite Pb.Cu (UO,),(SeO,)(OH),-2H,O

The Musonoi mine is the type locality for demesmaekerite (Cesbron
et al., 1965). The crystals are a light bottle-green in color, sometimes
slightly brownish, and may be transparent when fresh but dehydrate
to an opaque, pale olive-green or greenish yellow color. Crystals are
lamellar to prismatic, commonly groups in fans and diverging sprays,
but also as isolated individuals to | cm. Associations include mala-
chite, chalcomenite, derriksite, marthozite and guilleminite.

Derriksite Cu (U0, XSe0,),(OH),

The Musonoi mine is the type locality for demriksite (Cesbron er
al., 1971). Crystals are generally small and prismatic, often convex,
sometimes reaching a millimeter or so in size. Color ranges from pale
green to malachite-green. Crystals are often found growing directly
on selenium-rich digenite, along with other uranoselenides. Associ-
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ations include malachite, chalcomenite, demesmaekerite, marthozite
and guilleminite.

Dewindtite Pb, ,(UO,), ((PO,), (OH),, 7-10H,0 (7)
and Renardite Pb(UO,)(PO,),(OH),-7TH,0 (?)

These mineral species require some re-examination. They have been
shown to be isostructural, but their formulas cannot be reconciled on
this basis (Frondel and Cuttitta, 1954). It is possible that they are the
same species (Fleischer, 1987).

Generally elongated and flattened prisms to 2 mm, as well as acicular
and tabular crystals of what has tentatively been identified as renardite
have been found at Shinkolobwe. The crystals are transparent and
often grouped in sub-parallel or radiating clusters. Color ranges from
pale yellow to lemon-yellow. The principal associations arc metator-
bernite and, to a lesser extent, phosphuranylite and parsonsite.

Shinkolobwe is the type locality for renardite (Schoep, 1928); it
also occurs at Swambo, with kasolite and metatorbernite (Deliens er
al., 1981). Dewindtite was originally reported from Kasolo, Katanga
(Schoep, 1922a, 1925), in association with torbernite and other sec-
ondary uranium minerals. It was described as microscopic rectangular
tablets flattened on {100}, striated, and canary-yellow in color.

Dumontite Pb,(UO,),(PO,),0,-5H,0
Dumontite is among the rarest of the secondary uranium minerals
at Shinkolobwe. Crystals are flat to elongated [001] prismatic and
acicular with striations parallel to their length. Color ranges from pale
yellow to golden yellow. Metatorbernite is sometimes associated.
Shinkolobwe is the type locality for dumontite (Schoep, 1924b).

Figure 22. Fourmarierite crystal, 1.5 mm, on
vandendreisscheite from Shinkolobwe.

Fourmarierite PbUO,,6H,0

Fourmarierite occurs in three principal habits: flattened, tabular
crystals to 2 mm having an elongated hexagonal shape and showing
the forms {100}, {110} and {111}; elongated prisms; and clumps of
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Figure 24. Crystal drawing of ianthinite from
the Shinkolobwe mine (Palache ef al., 1944).

acicular crystals resembling sea urchins. Color ranges from bright red
and carmine-red to red-orange and orange-yellow. The mineral is
generally transparent to translucent and is frequently twinned. It occurs
in a wide range of associations with minerals including studtite, bil-
lietite, becquerelite, curnite, vandendriesscheite, rutherfordine, tor-
bernite, metatorbernite, uranophane and kasolite.

Shinkolobwe is the type locality for fourmaneite (Buttgenbach,
1924).

Francevillite (Ba,Pb)UO,),V,0,-5H,0
Francevillite occurs at Musonoi as yellow coatings, often mixed
with tyuyamunite. The crystals are not well formed.

Francoisite-(Nd) 3UO,-'A(REE),0,-P,0,-6.5H,0

Frangoisite-(Nd) forms aggregates of yellow micaceous tablets. The
maximum length in the elongation is 0.3 mm. It is found together
with kamotoite-(Y), shabaite-(Nd) and uranophane on uraninite ma-
trix. It differs from the other secondary rare earth minerals of the
deposit in the lack of reaction with hydrochloric acid. The type locality
of frangoisite-(Nd) is the Kamoto-East mine (Piret, Deliens and Piret-
Meunier, 1988).

Guilleminite Ba(UO,),(5¢0,),(OH),-3H,0

Guilleminite has been found very rarely at Shinkolobwe, as crystals
and more often as bright yellow, radially fibrous nodules associated
with masuyite and rutherfordine. The type locality, however, is the
Musonoi mine where it is more abundant, and is accompanied by
malachite, wulfenite, uranophane, kasolite, vandenbrandeite, cu-
prosklodowskite, and metatorbernite, as well as chalcomenite, mar-
thozite, derriksite and demesmaekerite (Deliens er al., 1981). At
Musonoi guilleminite occurs as yellow, opague to translucent (rarely
transparent) prisms, needles and tablets to 5 mm in size.

\/

Figure 23. Crystal drawing of fourmarierite
from Katanga (Palache ef al., 1944).

lanthinite UO,-5U0,-10H,0

lanthinite is the first alteration product to form from uraninite, as
the result of a reducing aqueous environment. It occurs in uraninite
relicts in the alteration zone, also in the transition zone, and possibly
as far as the country rock boundary. Crystals occur in tight vugs where
groundwater circulation was very limited.

Crystals are always purple in color, acicular [010] in habit, as tangled
nests and radially fibrous rosettes. The maximum crystal size is about
2 mm. Forms identified include {001}, {101}, {130}, {103} and {011}.
Associations, where present, include schoepite, billietite, becquerelite
and fourmarierite.

lanthinite is an unstable mineral, altering on exposure to light and
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air, to pseudomorphs of schoepite after ianthinite (sometimes referred
to as “epi-ianthinite™).
Shinkolobwe is the type locality for ianthinite (Schoep, 1926).

[riginite (UO,)Mo,0,-3H,0

Iriginite occurs with molybdenite at Shinkolobwe, as minute, bright
yellow crystals and bronze to yellow platelets and powder resulting
from the alteration of umohoite.

: : - |
Figure 25. Kamotoite-(Y) sprays from the Ka-
moto-East mine; the field of view is about 1 cm
across. Sorbonne collection; Bariand photo.

Kamotoite-(Y) 4U0O,-(REE),0,-3CO,-14.5H,0

The Kamoto-East mine is the type locality for kamotoite-(Y) (De-
hiens and Piret, 1986). It 1s relatively abundant in the deposit as crusts
of elongated bright yellow tablets, on uraninite matrix. The tablets,
which can reach | cm, are commonly gathered in clusters. The mineral
1s commonly associated with shabaite-(Nd) and uranophane, less fre-
quently with the rare uranyl and rare earth phosphate frangoisite-(Nd).

&

Figure 26. Yellow kasolite crystals to 1 mm,
with torbernite, from the Musonoi mine. Col-
lection and photo: W. Pinch.

Kasolite Pb(UO,)SiO,-H,O

Kasolite is abundant in the upper portion of the oxidation zone at
Shinkolobwe, and extends well beyond the deposit in small openings
in the country rock. It forms elongated prisms rarely exceeding 5 mm,
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Figure 27. Kasolite rosettes to 3 mm from the
Swambo mine. Sorbonne collection; Bariand
photo.

grouped in sheaves and fan-shaped aggregates. A few isolated crystals
are double terminated. The fine roseties so typical of Shinkolobwe
occur mostly in country rock. Kasolite is also found as fibrous and
massive material, and as pseudomorphs after quartz. Color ranges
from ochre-yellow to orange and brown; crystals are generally trans-
lucent to opaque, rarely transparent. Associations include schoepite,
vandenbrandeite, curite, torbernite-metatorbernite, renardite, soddyite
and uranophane.

Shinkolobwe is the type locality for kasolite (Schoep, 1921b), but
it has also been reported from Menda, Swambo, Luiswishi, Kambove,
Kalongwe and Musonoi (Deliens er al., 1981).

Figure 28. Leppersonite-(GGd) sprays, about 1
mm, from Shinkolobwe. Tervurem Museum

specimen; photo by G. Comblain.

Lepersonnite-(Gd) CaO-(Gd,Dy),0,-24U0,-8C0,-45i0,-60H,0
Lepersonnite-(Gd), like bijvoetite-(Y), is a uranyl rare earth car-
bonate containing, in descending order, gadolinium, dysprosium,
yttrium and terbium. The mineral occurs as bright yellow, acicular,
transparent to translucent crystals in rosettes and “sea-urchin™
bunches. It is not fluorescent. Many samples in collections labeled
“studtite” are probably lepersonnite-(Gd), and can be distinguished
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Figure 29. Masuyite crystals to 1
mm on uranophane from the
Shinkolobwe mine. Sorbonne
collection; Bariand photo.

Figure 30. Crystal drawing of
marthozite from the Musonoi mine
(Cesbron ef al., 1969).

by effervescence in hydrochloric acid. Lepersonnite is abundant at
Shinkolobwe, where it is associated with uraninite, uranophane, sklo-
dowskite, oursinite and many others.

Shinkolobwe is the type locality for lepersonnite-(Gd) (Deliens and
Piret, 1982).

Liebigite Ca,U0,CO,), 11H,0

Liebigite occurs at Shinkolobwe associated with wyartite in yellow
and black rosettes, with schoepite, wolsendorfite and wulfenite on
uraninite matrix. The uraninite crystals have been partially replaced
pseudomorphically by uranophane. Liebigite forms microcrystalline
crusts of micaceous tablets. The color is yellowish white with a greasy
luster. It fluoresces bluish green under shortwave and longwave ul-
traviolet light.

Only one occurrence is reported in the deposit (Deliens, 1985).

Marthozite Cuw(UO,),(Se0,),(OH),-7TH,O
The Musonoi mine is the type locality for marthozite (Cesbron er
al., 1969). The mineral occurs as prismatic crystals to 3 mm and as
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pyramidal-lamellar crystals tending toward a triangular shape, up to
| cm across. Fresh crystals are transparent, but they become opaque
upon dehydration. Color ranges from yellowish green to greenish
brown. Associations include malachite, derriksite, chalcomenite, de-
mesmackerite and guilleminite.

Masuyite Pb,U.;“0,,-10H,0

Masuyite forms tiny, short, flattened, prismatic crystals, and pseu-
dohexagonal flakes, small rod-shaped crystals, and fibrous bunches
and radiating spherules. The radiating groups sometimes occur as
roughly circular planar sheets with serrated edges. Color ranges from
carmine-red to orange and yellow-orange. Twins consisting of two,
three and four individuals are commoen. Crystals are transparent to
translucent, and occur frequently in association with billietite on a
background of uranophane, but also with many of the hydrous uranium
oxides, the uranates of Pb, Ba and Ca, rutherfordine and wyartite.

Shinkolobwe is the type locality for masuyite (Vaes, 1947).

Metastudtite UO,-2H,0

Metastudtite is the dehydration product of studtite (which has 4
waters). It occurs very rarely as radiating fibrous aggregates, rosettes
and tangled, fibrous masses of thin, flexible needles. Color ranges
from bright yellow to very pale yellow. Associations include wolsen-

dorfite, masuyite, rutherfordine, uranophane, kasolite, studtite and
soddyite.

Shinkolobwe is the type locality for metastudtite (Deliens and Piret,
1983).

Metatorbernite
Metatyuyamunite

(see Torbernite)
Ca(U0,),V.,0,-3H.0

Superb metatyuyamunite crystals have recently been found at the
Mashamba-West mine near Musonoi. This is the first reported oc-
currence of the mineral in the Shaba Crescent. It occurs as bright
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Figure 32. Metatyuyamu-
nite crystals to 3 mm,
with green malachite,
from the Mashamba- West
mine. M. Lohest col-
lection; Bariand photo.
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yellow to orange, translucent tablets terminated by an asymmetrical

point, generally grouped to form sheaves. Associations include mal-
achite and goethite (Deliens er al., 1984).

Oursinite (Co MgiU0O,),51,0,-6H,0

Owrsinite occurs as pale yellow to whitish, transparent to translu-
cent, acicular prisms and needies to | mm in clusters and roseties
resembling sklodowskite. Associations include sklodowskite, kasolite,
soddyite, curite, schoepite, metatorbernite, lepersonnite-(Gd) and
bijvoetite-(Y).

Shinkolobwe is the type locality for oursinite (Deliens and Piret,
1983).

Parsonsite Pb(UO XPO,),'2H.O

Elongate prismatic and acicular crystals of parsonsite have been
found at Shinkolobwe, as well as massive material. All Shinkolobwe
parsonsite is chocolate-brown in color; elsewhere in the world it is
yellow to greenish yellow. Crystals, which are quite rare, range from

transparent to opaque. Associations include renardite, phosphurany-
lite, kasolite and metatorbernite.

Shinkolobwe is the type locality for parsonsite (Schoep, 1923)

Phosphuranylite Ca(U0O,)(PO,),"6H.O
Rectangular, lamellar crystals of amber-yellow to golden yellow
phosphuranylite occur at Shinkolobwe, mostly as microcrystalline

coatings. Associations include renardite, parsonsite, saleeite and meta-
torbernite.

Phurcalite Ca,(UO,),(PO,),(OH),-4H.,O0

Phurcalite has been found rarely to occur at Shinkolobwe, as needles
and elongated tablets terminated by dome faces. It is bright yellow
and transparent. Associations are limited to black cobalt oxides (De-
liens and Piret, 1978).




Protasite Ba(UO,),(OH),-3H,0

Only a single specimen of protasite is known. The mineral occurs
as bright orange, transparent, pseudohexagonal platelets to 0.5 mm
in size, flattened on {010} and possessing a good cleavage on {010}.
All crystals show sector twinning by a 60° rotation about [010].
Protasite is brittle with a hackly fracture and subadamantine luster.
Although it closely resembles fourmarierite, it can be distinguished
by its platy habit and twinning striations. Associations include ura-
ninite and uranophane.

Shinkolobwe is the type (and only known) locality for prostasite
(Pagoaga er al., 1986).

Renardite (see Dewindtite)

Richetite PbU;“0,,-4H,0

Richetite is among the rarest minerals at Shinkolobwe. It forms as
flattened, tabular crystals most often made up of superposed thin sheets
with parallel or sub-parallel orientation yielding a pseudohexagonal
outline. Thin, translucent sheets show a brownish color; thicker crys-
tals are black. Associations include becquerelite, uranophane, primary
uraninite, kasolite, rutherfordine, wulfenite, masuyite and wélsen-
dorfite.

Shinkolobwe is the type locality for richetite (Vaes, 1947).

Roubaultite Cu,(UO,),(CO,),0,(0OH),4H,0

Roubaultite occurs as rosettes to about 3 mm in diameter and pale
green in color. It is among the rarest uranium minerals at Shinkolobwe.
Associations include becquerelite, vandenbrandeite, soddyite, cu-
prosklodowskite and heterogenite (at least on the basis of the holotype
specimen kept at the School of Mines in Paris).

Nice crystals of roubaultite were found in 1987 at Kamoto (KOV).
They occur as apple-green prisms and flattened tablets that can reach
more than 3 mm.

Shinkolobwe is the type locality for roubaultite (Cesbron er al.,
1970).

Figure 33. Tan rutherfordine crystals to 1 mm,
on yellow uranophane and green cuprosklo-
dowskite, from the Musonoi mine. M. Lohest
collection; Bariand photo.

Rutherfordine U0,(CO,)

Rutherfordine forms translucent, lamellar to acicular needles, rods,
slats, blades, bundles, fans and fibrous aggregates to several milli-
meters in size. Color ranges from straw-yellow to tobacco-brown and
very pale brown. Associations include uranophane, fourmarierite,
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wolsendorfite, becquerelite, uraninite and cuprosklodowskite.
Rutherfordine has been found at Shinkolobwe and Musonoi.

Saleeite Mg(UO,),(PO,), 10H,O

Thick, square tablets of saleeite, in sub-parallel groups and clusters
almost always associated with tobernite-metatorbernite are relatively
common at Shinkolobwe. Epitaxial intergrowths and mixed crystals
are also well known. Crystals are sometimes transparent when fresh
but slowly dehydrate and become opaque. The color is pale yellow
to greenish yellow. Renardite is sometimes associated.

(100)

Figure 34. Crystal drawing of sayrite from the
Shinkolobwe mine (Piret er al., 1983).

Sayrite Pb,(UO,),0,(OH),-4H.0

Sayrite occurs as prismatic crystals with two-face terminations,
transparent to translucent, and red to yellow-orange in color. Crystal
size reaches about 0.5 mm. Sayrite has long been confused with
masuyite but can be easily distinguished by the interfacial angle of
the two terminal faces: 72° for sayrite, 120° for masuyite. Associations
include uraninite, becquerelite, richetite and masuyite.

Shinkolobwe is the type locality for sayrite (Piret er al., 1983).

Shabaite-(Nd) Ca(REE),U0O,(CO,) (OH),6H.O

This uranyl and rare earth carbonate is another new mineral from
the Kamoto-East mine. It forms radiating aggregates of micaceous
tablets. The color is straw-yellow and the maximum length of the
flakes of 0.5 mm. Shabaite-(Nd) is closely associated with kamotoite-
(Y) and uranophane, less commonly with frangoisite-(Nd) and schuil-
ingite (lead, copper and rare earth carbonate). It is strongly soluble
with effervescence in cold hydrochloric acid (Deliens and Piret, 1989).

Schmitterite (UO,TeO,

Schmitterite occurs at Shinkolobwe as lemon-yellow rosettes to 2
mm which are composed of radically arranged platelets. It is found
with uraninite, siegenite, covellite, chalcocite, pyrite and yellow-
orange saleeite (Deliens and Piret, 1976).

Schoepite UO,-2H,0

Schoepite occurs near uraninite as an early alteration product; cubic
pseudomorphs after uraninite have been found. The flattened (001),
tabular crystals, up to | cm in size, are amber-yellow to lemon-yellow
and transparent to translucent. Opaque crystals are dehydrated phases
sometimes referred to as “paraschoepite” and “metaschoepite.” Com-
mon crystal forms include {110}, {100}, {210}, {011} and {110}, with
a perfect cleavage on {001}. It also forms compact masses filling
cracks in uraninite.

In the lower zone of the Shinkolobwe deposit, schoepite sometimes
occurs in association with becquerelite on a thin crust of ianthinite.
In the upper zone it occurs with curite and soddyite.

Shinkolobwe is the type locality for schoepite (Walker, 1923).
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Figure 35. Crystal drawing of sengierite from
Luiswishi (Vaes and Kerr, 1949).

Sengierite Cu,(UO,),V.,0,6H,0

Sengierite has been found at Shinkolobwe as small, tabular, trans-
parent crystals, thin and diamond-shaped in outline, up to about 2
mm in size. Their color ranges from olive-green to yellowish green.

Luiswishi, Shaba, is the type locality for sengierite (Vaes and Kerr,
1949). It occurred there in fissures in talc-chlorite rock of the Mines
Series, associated with vandenbrandeite, malachite and chrysocolla.
It also occurs at Musonoi, associated with guilleminite, kasolite, mal-
achite, metatorbernite and mottramite. At the Ruwe mine it has been
found with metatorbemnite.

Sharpite Ca(U0,)(CO,),(OH),-6H.O
Sharpite is a very rare mineral, found almost always as radially
fibrous masses ranging from yellowish green to brownish yellow and
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Figure 36. Crystal drawings of schoepite
from (above) the Shinkolobwe mine
(Walker, 1923) and (below) Katanga
(Palache er al., 1944).

Figure 37. Schoepite crystals to 2 mm from
the Shinkolobwe mine. Sorbonne collec-

tion; Bariand photo.

pale brown in color. Associations include wolsendorfite, cunte, bec-

querzlite and uranophane.
Shinkolobwe is the type locality for sharpite (Melon, 1938).

Sklodowskite (H,0),Mg(U0,),(Si0,),"4H,0

Sklodowskite occurs as elongated, acicular crystals rarely exceeding
5 mm in length, occurring as tangled or radiating needles, ufts, roseties
and (rarely) flakes. It occurs in the upper part of the oxidation zone.
Color ranges from pale yellow to pale greenish yellow and nearly
colorless. The crystals are transparent. It is also found in massive
form, particularly as an alteration crust on uraninite.

Shinkolobwe is the type locality for sklodowskite (Schoep, 1924a),
named after Manie Sklodowska Cune. Associations there include
schoepite, billietite, becquerelite, curite and rutherfordine among oth-
ers. It is also known to occur at Kalongwe (with cuprosklodowskite
and vandenbrandeite), Luiswishi, Musonoi and Swambo.

In 1923 Schoep described what he thought was another new mineral
from Shinkolobwe, naming it “chinkolobwite™; it proved later to be
sklodowskite.

Soddyite (UO,),Si0,-2H,0

Soddyite occurs at Shinkolobwe as bipyramidal {111} crystals, elon-
gated prismatic crystals, flantened sheets, and fibrous and crystalline
masses. Color ranges from amber-yellow in the transparent crystals
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Figure 38. Soddyite crystals to 1 mm from the
Swambo mine. Sorbonne collection; Bariand
photo.

to canary-yellow in opaque crystals and greenish yellow in the fibrous
masses. The maximum crystal size is about 3 mm. It is frequently
associated with curite, and also with metatorbernite, sklodowskite and
kasolite.

Shinkolobwe is the type locality for soddyite (Schoep, 1922b). It
is also known at Musonoi and Kalongwe (associated with cuprosklo-
dowskite and vandenbrandeite), and at Kambove and Luiswishi (De-
liens er al., 1981).

Particularly fine specimens of soddyite have been found at Swambo,
where it occurs abundantly as yellow bipyramids {111} and elongated
prisms to 5 mm. As at Shinkolobwe, the crystals are amber-yellow
where transparent and canary-yellow where translucent or opaque.
Some crystals show good phantoms; others are colored black by cobalt
oxides and hydroxides. Associations include curite, uranophane, sklo-
dowskite and swamboite.

Studtite UO,-4H,0

Studtite occurs near uraninite as an alteration product, but in contrast
to ianthinite, it is stable. Crystals are always whitish yellow to canary-
yellow, acicular, up to 3 or 4 mm in size, radiating or intergrown as
tufts and rosettes. The needles possess a certain amount of flexible
elasticity.

Studtite cannot be distinguished visually from uranophane, with
which it commonly occurs. Other associations include (more rarely)
becquerelite, billietite and wolsendorfite.

Shinkolobwe is the type locality for studtite (Vaes, 1947; see also
Walenta, 1974). It has also been found at Swambo (Deliens er al.,
1981).

Swamboite U**H(UO,)(Si0,),-30H,0

The Swambo mine (about 30 km west of Shinkolobwe) is the type
locality for swamboite (Deliens and Piret, 1981). It occurs in pale
yellow to lemon-yellow, transparent to translucent, acicular crystals
up to | mm in size. The crystals, which closely resemble uranophane,
are found as isolated individuals and as tufts and coatings in vugs
commonly associated with soddyite. It is not fluorescent.
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Figure 39. Swamboite
crystals from the
Swambo mine.
Collection and

photo: W. Pinch.

Figure 40. Metatorbernite specimen, 11 cm
across, from the Musunoi mine. Sorbonne col-
lection; Bariand photo

Torbernite Cu(UO,),(PO,),8-12H,0
and Metatorbernite Cu(U0O,),(PO,),"8H.,0

Almost ail of the torbernite found during the course of mining at
Shinkolobwe had already been dehydrated in situ to metatorbernite.
In any case, whatever torbernite specimens were collected have since
dehydrated as well. Crystals are abundant at Shinkolobwe, both in
the deposit itself and also in the adjacent wall rocks. The so-called
cellular siliceous rock layer (which normally separates the two copper-
cobalt orebodies throughout the Shaba Crescent) was found to be
riddled with vugs and pockets containing torbernite-metatorbernite.

Crystals are more or less square and thin, transparent to translucent
depending on thickness, and come in all shades of green, from bright
emerald-green to very dark green. Bipyramidal habits and tabular
crystals having an octagonal outline are known as well. Crystal forms
reported include {001}, {010}, {110}, {011}, {012} and {111}, with a
perfect cleavage on {100}. Crystals consisting of epitaxial torbernite-
metatorbernite and the magnesium analog, saleeite, have been reported
(Deliens er al., 1981).

Torbemnite-metatorbernite has been found at Shinkolobwe, Muso-
noi, Kalongwe (with vandenbrandeite and cuprosklodowskite), and
other deposits in the Shaba Crescent. Other associations include schoe-
pite, curite, parsonsite, renardite, uranophane, sklodowskite and kaso-
lite. Musonoi has yielded what are certainly the finest specimens of
metatorbernite in the world: beautiful, large cabinet specimens densely
covered by lustrous, dark green crystals to 2 or 3 cm.

Umohoite (UO,)M00,-4H,0

Several varieties of umohoite have been found at Shinkolobwe, as
small tablets, opaque to translucent and varying in color from black
to bronze and dark green. Varieties containing 1% magnesium, 1%
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nickel or 0.3% calcium (with 0.7% nickel) are known. The magnesian
umohoite is the most common of these, occurring in bunches of dark
green plates. Associations include uraninite, molybdenite, siegenite
and iriginite (Deliens er al., 1981).

Urancalcarite Ca(UO,),(COXOH),-:3H.,0

Urancalcarite is the third of the new uranyl carbonates from Shin-
kolobwe. It occurs as bright yellow, acicular crystals forming fibrous
crusts and radially fibrous nodules with a velvety surface. It is not
fluorescent. Urancalcarite is very rare and has been found in association
only with wyartite.

Shinkolobwe is the type locality for urancalcarite (Deliens and Piret,
1984).

Uranocircite Ba(UO,)(PO,),-12H.,0
Uranocircite, which closely resembles autunite, has thus far been

identified in only a single specimen from Shinkolobwe. It occurs as
pale yellow tiny flakes.

Uranophane Ca(U0,),(Si0,,0H),-4H,0

Uranophane is the most common secondary uranium mineral at
Shinkolobwe. It is found throughout the oxidation zone, as prismatic
to acicular crystals. Most commonly it occurs as intergrown acicular
masses on uraninite, and also as tufts and radial aggregates. Color
ranges from lemon-yellow to straw-yellow, honey-yellow and greenish
yellow. (Uranophane-beta has not been found at Shinkolobwe.) Com-
mon associations include curite, metatorbernite, sklodowskite, kaso-
lite and rutherfordine.

Uranophane also occurs at many other deposits in Shaba including
Kalongwe, Kambove, Kolwezi, Luiswishi, Musonoi and Swambo.
At Swambo and Kolwezi it occurs with soddyite.

Uranopilite (UO,)(SONOH),,-12H.,0

Uranopilite, and also the sulfate zippeite, occur at Shinkolobwe
only as post-mining minerals which form on the walls of stopes and
on rubble during the dry season. It is found as yellow, botryoidal
Crusts.

Vandendriesscheite PbU;*0,,-12H,0

Vandendnesscheite is known in three principal habits: prismatic
crystals having a pseudohexagonal cross-section; small, drum-shaped
crystals; and bundles of acicular crystals, all elongated on [010].
Common crystal forms include {010}, {110}, {111} and {100}, with a
{010} cleavage perpendicular to the elongation. The crystals are trans-
parent to translucent, and orange to amber-yellow and pale yellow in
the thinnest crystals. Associations include becquerelite, fourmanieite,
rutherfordine, torbernite, metatorbernite and uranophane.

Shinkolobwe is the type locality for vandendriesscheite (Vaes,
1947).

Figure 41. Crystal drawing of vandenbrandeite
from Kalongwe (Milne and Nuffield, 1951).

Vandenbrandeite Cu(UOXOH),

Vandenbrandeite occurs in two habits: as small, flattened {001},
tabular crystals which tend to be somewhat rounded; and elongated.
often very brilliant bipyramidal crystals, alone or in groups. It also
occurs in compact masses.
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The color (as might be expected of a copper mineral) is typically
a dark green with bluish internal reflections. Crystals range from 0.5
mm (tabular) to | mm (bipyramidal) at Shinkolobwe, but much larger
crystals up to | cm have been found at other mines in the Shaba
Crescent. Associations include uranophane, curite, kasolite, cupro-
sklodowskite, malachite and heterogenite.

Kalongwe, Shaba, is the type locality for vandenbrandeite (Schoep,
1932). It is also known from Musonoi, Shinkolobwe, Kambove, Luis-
wishi and Swambo.

Wilsendorfite (Pb,Ca)U,0,-2H,0

Wilsendorfite occurs as flattened, prismatic to tabular crystals 1o
2 mm commonly twinned in pseudohexagonal tablets. Twins with up

Table 1. Minerals of the Shinkolobwe mine.

Uranium Minerals

Oxides and wuranates: Carbonates:

Becquerelite*
Billietite*
Curite*
Fourmarierite*
lanthinite*
Masuyite*
Metaschoepite*
Metastudtite*
Protasite*
Richetite*
Sayrite*
Schoepite*
Studtite*
Uraninite
Vandenbrandeite

Vandendnesscheite*

Wolsendorfite

Bijvoetite-(Y)*

Lepersonnite-(Gd)*

Liebigite
Roubaultite*
Rutherfordine*
Sharpite*
Urancalcante*
Wyartite*
Phosphates-
arsenates:
Dewindtite*
Dumontite*
Metatorbemnite
Parsonsite*
Phosphuranylite
Phurcalite
Renardite*
Saléeite*
Torbernite
Uranocircite
Zeunerite (As)

Non-Uranium Minerals

Anhydrite
Aragonite
Asbolane
Banite
Bornite
Bravoite
Brochantite
Calcite
Carrollite
Cattienite
Chalcocite
Chalcopyrite
Chlorite
Chrysocolla
Clausthalite
Comblainite*
Copper
Covellite
Cyanotrichite
Devilline
Digenite
Dioptase
Dolomite

Fluorapatite
Galena
Goethite
Gold
Hematite
Heterogenite
Jarosite
Kolbeckite
Linnaeite
Lizardite
Magnesite
Malachite
Melonite
Millerite
Molybdenite
Molybdite
Monazite
Morenosite
Muscovite
Nepouite
Opal
Palladium

Silicates:

Beta-uranophane

Cuprosklodowskite

Kasolite*
Oursinite*
Sklodowskite*
Soddyite*
Uranophane
Molybdates and
vanadates:
Cunénite
Inginite
Sengierite
Umohoite
Tellurates :
Schmitterite
Selenites:
Guilleminite
Sulfates:
Uranopilite
Zippeite

Penroseite
Pentlandite
Platinum
Polydymite
Pseudomalachite
Pyrite
Pyromorphite
Quartz
Rutile
Scapolite
Siegenite
Sphalenite
Spinelle
Stulleite
Talc
Tourmaline
Trogtalite
Umangite
Vaesite
Variscite
Volborthite
Waulfenite

*First described from the deposit.




to six individuals, and also cockscomb-habit plates and groups are
known. The mineral also occurs in a fibrous acicular habit as radially
structured nodules, bright red to carmine-red and orange-red in color.
It is associated with many of the hydrous uranyl oxides, the uranates
of Pb, Ba and Ca, and also wyartite and uranophane (Deliens er al.,
1981).

Wyartite Ca,U*%(U0,)(CO,),(OH),-3-5H,0

Wyartite occurs as flattencd and elongated crystals grouped in fla-
belliform aggregates. Fresh samples are black to purplish black in
color, gradually becoming yellowish brown to greenish brown upon
alteration. Ultimately it alters to yellow schoepite. Crystals are trans-
parent to opaque. Associations include wolsendorfite and rutherfor-
dine.

Shinkolobwe is the type locality for wyartite (Guillemin and Protas,
1959).

Zeunerite Cuw(UO,),(AsO,), 10-16H,0
Zeunerite has been found recently (1987) in the KOV mine, at
Kamoto. [t occurs as square green tablets resembling torbernite but

Table 2. Minerals of the Swambo mine.

Uranium Minerals Non-Uranium Minerals
Billietite Soddyite Goethite Malachite
Curite Studtite Gold Siegenite
lanthinite Swamboite* Gypsum

Kasolite Uraninite Hematite

Metatorbernite  Uranophane Heterogenite

Renardite Vandenbrandeite Lizardite

Sklodowskite

*First described from the deposit.

Table 3. Minerals of the Musonoi mine.

Uranium Minerals Rutherfordine
Becquerelite Sengierite
Beta-uranophane Schoepite Cobaltomenite
Cuprosklodowskite  Sklodowskite Digenite (selenian)
Curite Soddyite Gold
Demesmaekerite* Tyuyamunite Hematite
Derriksite* Uraninite Heterogenite
Francevillite Uranophane Malachite
Guilleminite* Vandenbrandeite Mottramite
Kasolite Oosterboschite*
Marthozite* Non-Uranium Minerals Palladium
Masuyite Azurite Trogtalite
Metatorbernite Barite Vauquelinite
Metatyuyamunite Brochantite Waulfenite

Chalcocite
Chalcomenite

*First described from the deposit.

Table 4. Uranium minerals of the Kamoto mine.

The species below are found at the Kamoto-Principal, Kamoto-East
and KOV deposits. The non-uranium mineral assemblage, not
listed here, closely resembles that of Musonoi.

Francevillite Phosphuranylite
Frangoisite-(Nd)* Roubaultite
Kamotoite-(Y)* Shabaite-(Nd)*
Masuyite Sklodowskite
Metasaleeite Uraninite
Metastudtite Uranophane
Metatorbernite Zeunerite

*First described from the deposit.
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more brittle. The use of X-ray diffraction is necessary to distinguish
between the two species. This is the first occurrence of a uranyl arsenate
in the deposits of southern Shaba.

Zippeite K.(UO,)«(S0,),(OH),,-4H,0

Zippeite, and also the sulfate uranopilite, occur at Shinkolobwe
only as post-mining minerals which form on rubble and stope walls
during the dry season. It is found as yellow-orange microcrystalline
aggregates.
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Additions and Corrections to the
Glossary of Mineral Species,
Sth Edition (1987)
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PREFACE
The flood of new mineralogical data has continued. This update of Page
the Glossary of Mineral Species, 5th Edition (1987) covers the data

published from Sept. 30, 1986 to Jan. 1, 1989. It includes 700 items, | Acmite, change the entry to Acmite =

including 122 newly described minerals, marked with an asterisk.* Aegirine

In addition, seven new mineral groups have been added, and the | *Acuminite, SrAIF (OH)-H,0, mon., dimorph. with

nomenclature of the Pyroxene Group has been changed to conform Tikhonenkovite, 73, 1492 (1988)

to that recommended by the International Mineralogical Association’s | Aegirine, change to Aegirine (Acmite), NaFe*'Si,0,, mon.,

Commission on New Minerals and Mineral Names, published in Amer- Pyroxene group

ican Mineralogist, 73, 11231133 (1988). | Aerinite, Ca (Al Fe*' Mg Fe*%),Si, 0 4(0H) (CO,)12H,0,
Journal references given without specific attribution in this update mon., fibrous, sky-blue, 73, 14981499 (1988)

are to the American Mineralogist. | Aeschynite-(Ce), (after orth.), add dimorph. with Lucasite-
| am indebted to many persons who have made suggestions for (Ce)

improvement of the Glossary, and especially to Peter Bayliss, Uni- 2 Akaganeite, add 56, 639 (1971)

versity of Calgary; Dr. Pete Dunn, Smithsonian Institution; E. H. 3 Akrochordite, add 53, 1779 (1968)

Nickel, C.S..LR.O., West Australia; Andrew L. Palmer, Mayfield, 3 Alacranite, add 73, 189 (1988)

N.Y.; G. W. Shokal, San Carlos, Calif., and John S. White, Smith- 4 Alleghanyite, (after mon.), add dimorph. with Ribbeite

sonian Institution. | shall be glad to hear from others; please write 1o 4 Alluaudite, change the formula to

me at the Department of Mineral Sciences, Smithsonian Institution, NaCaFe* *(Mn, Fe** Fe* ' Mg),(PO,),, delete compare

Washington, D.C. 20560. Hagendorfite, Maghagendorfite, replace by Alluaudite
My wife, Helen 1. Fleischer, has carefully checked this update and group

corrected many errors, and the final draft was further checked by John 4 *Althupite, ThAKUO,),(PO,),O0,(OH), 15H,0, inc., yellow,

S. White of the Smithsonian Institution and by J. A. Mandarino of 73, 189-190 (1988)

the Royal Ontario Museum, Toronto, whose help is deeply appreci- 4 Aluminocopiapite, change the formula to

ated. Al Fe; (S0,),(OH),-20H,0
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Aluminokatophorite, in the formula change Si,Al to (Si,Al)
* Ammonioalunite, (NH,)AI,(SO,),(OH),, trig., Alunite
group, 73, 145-152 (1988)

* Amstallite, CaAl(Si,Al),O,(OH),-(H,0,Cl), mon., 73,
1492 (1988)

Andremeyerite, add 73, 608-612 (1988)

* Argentotennantite, (Ag,Cu),(Zn,Fe),(As,Sb),S,,, cub.,
forms a series with Freibergite, Tetrahedrite group, 73, 439
(1988)

Arhbarite, after the formula, add mon. (?)

Armalcolite, delete Kennedyite, add 73, 1377-1383 (1988)
* Arseniopleite, NaCaMn(Mn ,Mg),(AsO,),, mon.,
Alluaudite group, 73, 666 (1988)

Arseniosiderite, change the formula to

Ca,Fe; (As0O,),0,:3H,0

* Arsenofiorencite-(Ce), (Ce,La)Al,(AsO,),(OH),, trig.,
Crandallite group, 73, 1492-1493 (1988)

Arthurite, delete compare Earlshannonite, Ojuelaite,
Whitmoreite, replace by Arthurite group

Asbecasite, add 55, 1818 (1970)

Ascharite = Szaibelyite

Ashcroftine-(Y), change the formula to
K,Na,(Y,Ca),,Si,,0,,(OH),(CO,),-3H,0, add 72, 1176-1189
(1987)

*Ashoverite, Zn(OH),, tet., polymorph. with Sweetite and
Wiilfingite, Min. Mag. 52, 699-702 (1988)

* Asisite, Pb,SiO,Cl,, tet., yellow to yellow-green, 73, 643-
650 (1988)

Astrakhanite, change Bloedite to Blodite

* Atlasovite, Cu Fe*"BiO,(S0,),-KCl, tet., tabular, forms a
series with Nabokoite, 73, 927 (1988)

Aubertite, change compare Svyazhinite to compare
Magnesioaubertite and Svyazhinite

* Aurantimonate, AuSbO,

Baghdadite, delete Min. Mag. 50, 119-123 (1986), replace
by 72, 222 (1987)

*Baileychlore, (Zn Fe*?,Al,Mg).(Si,Al),O,,(OH),, tric.,
Chlorite group, green, 73, 135-138 (1988)
*Baiyuneboite-(Ce), BaNaCe,(CO,)F, hex., yellow
Balangeroite, change the formula to

(Mg, Fe*’ Fe** Mn*?%),,Si,,0.,(OH),,. change orth. to mon.,
add compare Gageite-1Tc, Gageite-2M, 72, 382-391 (1987)
Balavinskite, should not be in bold face

Balipholite, in the formula change (OH), to (OH,F),
Bambollaite, change the formula to Cu(Se,Te),

Banalsite, after Feldspar group, add compare Stronalsite
Barbosalite, delete compare Lazulite, Scorzalite and
replace by Lazulite group

Change Barium-pharmacosiderite to
Bariumpharmacosiderite (not bold face)

*Bayankhanite, CuHgS,, 71, 1543 (1986)

*Bazhenovite, CaS,-CaS,0,-6Ca(OH),-20H,O, mon., orange
Bazzite, add 52, 563-564 (1967)

Becquerelite, add 72, 1230-1238 (1987)

Benavidesite, delete compare Jamesonite and replace by
forms a series with Jamesonite

*Benleonardite, Ag,(Sb,As)Te,S,, tet., 73, 439 (1988)
Berzeliite, after group, add and Palenzonaite
Bezsmertnovite, delete 68, 1248 (1983), replace by 66, 878
(1981)

Billietite, change formula to Ba(UO,),0,(OH),-4H,0, add
72, 1230-1238 (1987)

Bismoclite, after tet., add yellow, brown

*Blatterite, (Mn** Mg),(Mn**,Sb** Fe**)BO,, orth., black,
compare Orthopinakiolite, Takeuchiite
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*Blossite, alpha-Cu,V. *0,, orth., dimorph. with Ziesite, 72,
397400 (1987)

*Bobfergusonite, Na,Mn. *Fe* "Al(PO,),, mon., red-brown
to greenish-brown, 73, 190 (1988)

Boltwoodite, change formula to HK(UO,)SiO,-1'2H,0
Bonchevite = a mixture of Pekoite and Galenobismutite,
55, 1449 (1970, 73, 666 (1988)

Brammallite, change sodium rich to sodium-rich, Illite to
Hlite

Brandtite, replace compare Roselite by dimorph. with
Parabrandtite, Roselite group

Bredigite, change the formula to Ca,Mg(SiO,),
*Brokenhillite, (Mn,Fe),Si,0,,(OH,Cl),,, hex., dimorph.
with Manganpyrosmalite

Brownmillerite, after orth., add compare Srebredolskite
Burbankite, replace compare Carbocernaite, Khanneshite
with compare Khanneshite and Remondite-(Ce)
Bystromite, delete compare Ordonezite, replace by
Tapiolite group

Cacoxenite, in the formula, change 17H,0 to 75H,0
Calcioferrite, change to Ca_Fe**(Fe* ' Al) (PO,),(OH),:
12H.,0, mon., vellow-green, Montgomeryite group
*Calciohilairite, CaZrSi,0,:3H,0, trig., white to pale blue,
compare Hilairite, 73, 1191-1194 (1988)

Calomel, after tet., add forms a series with Kuzminite
Cameronite, delete Can. Min. 24, 379-384 (1986), add 72,
1023 (1987)

Canaphite, change the formula to CaNa,P,0,-4H,0, add 73,
168-171 (1988)

Carbocernaite, delete compare Burbankite
Carbonate-hydroxylapatite, change Dahlite to Dahllite
Carletonite, add 57, 765-778 (1972)

Carlosturanite, in the formula, change (OH) 10 (OH),,
Caryinite, change the formula to Na(Ca,Pb)(Ca,Mn)
(Mn,Mg),(AsO,),, add Alluaudite group, 73, 606-607 (1988)
Caryocenite, change Melanocerite to Melanocerite-(Ce)?)
*Cassedanneite, Pb.(VO,),(CrO,),-H,O, mon., red-orange,
73, 1493 (1988)

Cattierite, change to forms two series, with Pyrite, and
with Vaesite

Caysichite-(Y), change formula to

Ca,Y GdSi,0,(CO,)(OH)-2H,O

Cebaite-(Ce), in the formula change (CO,) to (CO,),
Cebaite-(Nd), add 73, 1493 (1988)

Cebollite, change the formula to

Ca,(Mg,Fe*? Al)Si,(O,0H),

Cenosite, change Kaineosite 1o Kainosite-(Y)
*Cesplumtantite, (Cs ,Na).(Pb,Sb*"),Ta,0,,, tet.
*Cetineite, (K ,Na), ,(Sb,0,),(SbS,(OH),-(3-x)H,0, x~0.5,
hex., orange-red, 73, 398-404 (1988)

Chabourneite, change the formula to (T1,Pb),,(Sb,As),,S,.,
*Chaidamuite, (Zn,Fe**)(Fe*'XS0,),(OH)-4H,0, mon.,
brown to yellow-brown

Chalcophanite, change tric. to trig., add 73, 1401-1404
(1988)

Charoite, change the formula to
K(Ca,Na),Si,0,,(0H,F)-H,O

*Chekhovicite, Bi,Te;*O,,, mon., Min. Abs. 39, p. 693
(1988)

Chenite, delete Min. Mag. 50, 129-135 (198S), replace by
72, 222 (1987)

Cherepanovite, add 71, 1544 (1986)

*Chernikovite (hydrogen autunite),

(H,0),(V0,),7 PO,),:2H,0, tet., pale yellow, Meta-autunite
group, Min. Record 19, 249-252 (1988)
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*Chestermanite, Mg (Fe*’ Mg Al Sb**)BO,, orth., gray-
green to black, Ludwigite group, Can. Min. 26, 911-915
(1988)

Chiavennite, in the formula, change (OH) to (OH),
*Chlorellestadite, Ca,(SiO0,,PO,,S0,),(ClF), hex., compare
Fluorellestadite, Hydroxylellestadite, Mattheddleite,
related to the Apatite group, 67, 90-96 (1982)
Chromferide, add 73, 190 (1988)

Chvaleticeite, add 72, 1023 (1987)

*Chvilevaite, Na(Cu, Fe,Zn).S,, hex., bronze color
Clinochalcomenite, should not be in bold face
Clinoferrosilite, change Orthoferrosilite 10 Ferrosilite
Clinohedrite, change the formula to CaZnSiO,-H,O
*Cobaltaustinite, CaCo(AsO,)OH), mon., green, Adelite
group, Min. Abs. 39, p. 694 (1988)

*Criddleite, TIAg,Au,Sb,S,,. mon., Min. Mag. 52, 691-
697 (1988)

Crookesite, change the entry ‘o Cu,(T1,Ag)Se,, tet., 73, 933
(1988)

Cualstibite, add 70, 1329 (1985)

Cubanite, add dimorph. with Isocubanite

Cupalite, add 71, 1278 (1986)

Cuprofaustite = Faustite

Cuproiridsite, add 71, 1277 (1986)

Cuprorhodsite, add 71, 1277 (1986)

*Danielsite, (Cu,Ag), HgS,, orth., 72, 401-403 (1987); 73,
I87-188 (1988)

*Davidite-(Ce), (Ce, La)Y,U Fe**)(Ti,Fe*"),(0,0H),,, tng.,

Crichtonite group

Davisonite, change the entry to a mixt. of Crandallite and
Apatite, 71, 1515-1516 (1986)

Dayingite, should not be in bold face

Defernite, change the formula to Cay(CO,), .(SiO,),
(OH),(C1,OH), ,., x 0.5, add 73, B88-893 (1988)
*Delindeite, (Na,K),(Ba,Ca)(Ti Fe,Al)Si,0,(0OH),, mon.,
pinkish-gray, 73, 1493-1494 (1988)

Denisovite, in the formula, change (F,OH), to (F,OH)
Dennisonite, delete the entire entry

Diaspore, Bracewellite is misspelled

*Diomignite, Li,B,O,, tet., 73, 928 (1988)
*Dollaseite-(Ce), CaCeMg, AlSi,O, (OH,F),, mon., Epidote
group, 73, 838-842 (1988)

*Dorrite, Ca Mg, Fe,; 'Al Si,0,,, tric., Aenigmatite group,
73, 14401448 (1988)

Drugmanite, change the formula to

Pb.(Fe* ', ADH(PO,),(OH),, add structurally related to the
silicates of the Gadolinite group

Dumontite, change the formula to Pb,(UO,),0,(PO,),"5H,0
Earishannonite, delete compare Arthurite, Ojuelaite,
Whitmeoreite, replace by Arthurite group

*Ecandrewsite, (Zn Fe** Mn**)TiO,, trig., limenite group,
Min. Mag. 52, 237-240 (1988)

Edenite, in the formula change Si,Al to (Si,Al)
Eglestonite, change the formula to Hg,C1,O(OH) (?), add
(after brownish-yellow) forms a series with Kadyrelite
Ehrleite, change the formula to Ca,ZnBe(PO,),
(PO,OH)-4H,0, add Can. Min. 25, 767-774 (1987)
Eifelite, add (after hex.), forms a series with Roedderite
Eitelite, delete forms a series with Roedderite
Ellenbergerite, add 73, 190-191 (1988)

Enstatite, change Orthoferrosilite to Ferrosilite, and delete
and Hypersthene

Ephesite, (after mon.) add or tric.

Epistilbite, add 73, 14341439 (1988)

Erlianite, delete Min. Mag. 50, 285-289 (1986), replace by
72, 1023-1024 (1987)
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Ertixiite, add Min. Mag. 52, 724 (1988)

*Esseneite, CaFe*"AlSiO,, mon., reddish-brown, Pyroxene
group, 72, 148-156 (1987)

Evenkite, change the formula to C, H,

Eztlite, in the formula change Pb, to Pb,

*Fahleite, Zn.CaFe. (AsO,), 14H,0, orth. (7), vellow to
gray to green, compare Smolianinovite, Min. Abs. 39,

p. 694 (1988)

Falkmanite, not in bold face, add 73, 667 (1988)

Fassaite, not in bold face, delete the text, replace by

= ferrian aluminian Diopside or Augite

*Fedotovite, K Cu;*O(S0,),, mon., green

Ferchromide, add 73, 191 (1988)

Ferricopiapite, change the formula to

Fe'Fe. '(SO,)(OH),-20H,0

Ferrierite, change the formula 1o
(Na,Ka),Mg(Si,Al),,O,(OH)-9H.,0

Ferrikatophorite, in the formula change Si,Al to (Si,Al)
Ferrimolybdite, after the formula, add orth. (7)
*Ferristrunzite, Fe* "Fe. '(PO,),(OH),-5H,0, tric., brownish-
yellow, compare Ferrostrunzite and Strunzite
Ferritungstite, change the formula to

(K.Ca Na)}W.Fe* ")(0,0H),-H,O, add (after yellow), related
to the Pyrochlore group

Ferro-alluaudite, in the formula, change (Na,Ca) 10 NaCa.
Delete compare Hagendorfite and Maghagendorfite; replace
by Alluaudite group

Ferro-edenite, in the formula, replace Si,Al by (Si,Al)
Ferroferritschermakite, in the formula, replace Si,Al, by
(Si,Al,)

Ferrokaersutite, in the formula, replace Si_Al, by (Si Al,)
*Ferrokesterite, Cu (Fe,Zn)SnS,. tet., dimorph. with
Stannite, compare Kesterite

*Ferropyrosmalite, (Fe** Mn) 51,0, (Cl1,OH),,. hex., forms
a senes with Manganpyrosmalite, 73, 933-934 (1988)
Ferrosilite, delete the entire entry and replace with
Ferrosilite (Orthoferrosilite), (Fe** Mg),51,0,, orth., dark
green, forms a series with Enstatite, dimorph. with
Clinoferrosilite, Pyroxene group

Ferrostrunzite, change compare Strunzite to compare
Ferristrunzite and Strunzite

Ferrotychite, (after Tychite), add compare Northupite
*Filipstadite, (Mn Mg) Sb**Fe*'0,, orth., black, 73, 413-
419 (1988)

Flinkite, change the formula to Mn., "Mn* (AsO NOH),
Florencite-(La), delete 69, 566 (1984); replace by Can.
Min. 18, 301-311 (1980)

Fluorellestadite, (after Hydroxylellestadite), add compare
Chlorellestadite and Mattheddleite

Foordite, (after mon.), add brownish-yellow; (after
Thoreaulite), add Can. Min. 26, 889-903 (1988)
Formanite-(Y), (after Fergusonite-(Y), add dimorph. with
Yttrotantalite-(Y)

*Franciscanite, Mn; *V(SiO O,0H),, hex., dark reddish-
brown, compare Orebroite, Welinite, 71, 15221526 (1986)
*Francoisite-(Nd), (Nd,Y,Sm.Ce)UO,),(PO,),0(OH)-6H,0,
mon., yellow

*Franklinfurnaceite, Ca (Fe* ' Al)Mn" "Mn; “Zn,
$i,0,,(OH),, mon., dark brown, compare Chlorite group,
72, 812-815 (1987), 73, 876-887 (1988)

Freedite, change the formula to Pb,Cu*'(As*"0,),0,Cl,, add
73, 667 (1988)

Freibergite, change forms a series with Tetrahedrite 1o
forms 2 series, with Argentotennantite, and with
Tetrahedrite




Frohbergite, delete 33, 209 (1948), replace by 32, 210
(1947)

Furongite, change the formula to
Al(UO,XPO,),(OH),'8H,0, add 73, 198 (1988)
*Gageite-1T¢, (Mn Mg,Zn),,5i,,0.,(OH),, tric., dimorph.
with Gageite-ZM, compare Balangeroite, 72, 382-39]
(1987)

Gageite, change the entry to read Gageite-ZM,

(Mn ,Mg,Zn),,Si, 0., (OH),, mon., dimorph. with
Gageite-1Tc, compare Balangeroite, 72, 382-391 (1987)
Gaitite, (after tric.), add dimorph. with Zincrosasite, forms
a series with Talmessite, Fairfieldite group

Gamagarite, change the formula to

Ba,(Fe*’ Mn**XVO,),(OH)

Gananite, add 73, 1494 (1988)

Ganomalite, change the formula to Pb,Ca,Mn*’Si,0,,;
delete compare Nasonite, add 72, 1028 (1977)
*Gasparite-(Ce), (Ce,La,Nd)AsO,, mon., brownish-red,
Monazire group, 73, 1494-1495 (1988)

Geikielite, delete compare Pyrophanite, replace by /imenite

group
Gerdtremmelite, change the formula to

(Zn,Fe**) Al Fe*"),(AsO OH),

Ginzburgite (not in bold face), Ca,Al_ Be,Si,0,,(OH),-3H,0,
tet., 73, 439-440 (1988) (= Roggianite)

Glaucocerinite, add 72, 1028 (1987)

Godlevskite, add Min. Abs. 39, p. 585 (1988)
*Godovikovite, (NH (Al Fe**'%(S0O,),, hex.

Grischunite, add 72, 1225-1229 (1987)

*Grumantite, NaHSi1,0,-H,O, orth., 73, 440 (1988)
Gyrolite, change the formula to
NaCa,Si,,AlO(OH),-64H,0

Hagendorfite, in the formula, change (Na,Ca) to NaCa;
delete compare Alluaudite, Ferro-alluaudite,
Maghagendorfite and replace by Alluaudite group
Hannebachite, add 73, 928 (1988)

Harstigite, change the formula to
CaMnBe,(S5i10,),(51,0,),(OH),

Hashemite, add 71, 1217-1220 (1986)

Hastingsite, in the formula, change Si Al, to (Si,Al,),
change Mg/(Mg + Fe*?) = 0-0.7, to Mg/(Mg + Fe*?) = 0-
0.69

Heneuite, add 73, 440 (1988)

*Henmilite, Ca,Cu[B(OH),},(OH),, tric., bluish-violet, 71,
1234-1239 (1986)

*Hentschelite, Cu* *Fe; *(PO,),(OH),, mon., dark green,
Lazulite group, 72, 404-408 (1987)

Herderite, add structurally related to the silicates of the
Gadolinite group

Hidalgoite, change the formula to PbAL,(AsO XSO NOH),
Hilairite, (after trig.), add compare Calciohilairite
*Hingganite-(Ce), CeBeSiO (OH), mon., Gadolinite group
Hiortdahlite, change the formula to
(Ca,Na),(Zr,Ti,Y)Si,0,(0,0H,F),

Hochelagzite, delete Can. Min. 24, 449-453 (1986), replace
by 72, 1024 (1987)

Hodgkinsonite, change the formula to MnZn,SiO,(OH),
*Holdawayite, Mn_ *(CO,),(CH},(C1,0H), mon., pink, 73,
632-642 (1988)

Hongquiite, TiO, cub., 61, 184-186 (1976), 71, 228 (1976)
*Howardevansite, NaCu*“Fe;*(VO,),, tric., black, 73, 181-
186 (1988)

Howlite, add 73, 11381144 (1988)

Huanghoite-(Ce), change to Huanghoite-(Ce), (Huangheite)
Hiihnerkobelite, change Ferroalluaudite to Ferro-alluaudite

Hureaulite, add compare Sainfeldite, Villyaellenite
Hyalotekite, in the formula, change CL to Cl
Hydrodelhayelite, add 72, 1024 (1987)

Hydrogen autunite = Chernikovite

Hydroherderite, delete the hyphen in Hydroxyl-herderite
Hydromuscovite, Illite should not be in bold face
Hydrougrandite, should not be in bold face
*Hydroxylbastniisite-(La), (La,CeX(CO,(OH,F), hex., 71,
1277 (1986)

Hydroxylbastniisite-(Nd), delete Min. Mag. 49, 717-720
(1985); replace by 71, 1277 (1986), 73, 440-441 (1988)
Hydroxylellestadite, (after Fluorellestadite), insert compare
Chlorellestadite and Mattheddleite

Hypersthene (should not be in bold face), an intermediate
member of the series Enstatite-Ferrosilite, Pyroxene group
[llite, Brammallite should not be in bold face

limenite, (after trig.), change to read forms two series, with
Geikielite, and with Pyrophanite, //menite group

llvaite, change the formula to CaFe. “Fe*"Si,0,(0,0H)
Imgreite, should not be in bold face

Imiterite, add 71, 1277-1278 (1986)

Imogolite, change to ALSiO,(OH),, 48, 434 (1963), 54, 50-
71 (1969), 73, 188 (1988)

Incaite, in the formula, change S,, 10 S,

*Ingersonite, CaMn**Sb;*0,,, hex., yellow, 73, 405-412
(1988)

Innelite, change the formula to
(Ba,K),(Na,Ca),Ti,(51,0,),(80,),0,; (after tric.) add yellow-
brown

Iquiquieite, change to Iquiqueite

Iragite, change the formula to

K(La,Ce, Th),(Ca,Na),(Si,Al), O,

Iridium, change compare Osmiridium to compare
Osmiridium, Ruthenosmiridium

Iriginite, change the formula to U**(Mo0O,),(OH),-3H,0
Irtyshite, add 71, 1545 (1986)

*Isocubanite, CuFe,S,, cub., dimorph. with Cubanite, Min.
Mag. 52, 509-514 (1988)

Izoklakeite, change the formula to Pb,,(Cu,Fe),(Sb,Bi),S.,.
add 72, 222-223, 229 (1987)

Jagoite, change the formula to Pb,Fe**Si,0,,(Cl,OH)
Jamesonite, change compare Benavidesite to forms a series
with Benavidesite

Jaskolskiite, in the formula change S, to S,

Jeffersonite, delete Acmite, replace by Diopside
Jinshajiangite, change the reference to 69, 567 (1984)
Joesmithite, change the formula to

PbCa,(Mg,Fe** Fe*"),SiBe,O,.(OH),, (after black), add
Amphibole group, add 73, 843-844 (1988)

* Johninnesite, Na Mg Mn, ;*As;*Si,,0,,(OH),, tric., light
yellow-brown, 73, 928 (1988)

Johnwalkite, add 72, 223 (1987)

Jouravskite, (after yellow), add Enringire group
Julgoldite-(Fe*?), change forms a series with Pumpellyite-
(Fe*?) to forms two series, with Pumpellyite-(Fe**) and
with Pumpellyite-(Mg)

*Kadyrelite, Hg (Br,Cl1),O (?), cub., orange, forms a series
with Eglestonite

Kalininite, add 72, 223 (1987)

*Kamchatkite, KCu;*OCI(S0O,),, orth., greenish-brown to
vellowish-brown

Kamiokite, add 73, 191 (1988)

*Kameotoite<(Y), (Y,Nd,Gd),U;*%CO,),0,,"14'2H,0, mon.,
bright yellow, 73, 191 (1988)

Kanoite, (after pinkish-brown), add dimorph with
Donpeacorite

The Mineralogical Record. volume 20, Julv-Augusr, 989




93

93

93
93

93

93
93

95

£S&

98

98

101

101

102

102
102

102
103

104
105
105
106

106
106

106

107

108

109

The Minrralogical Record. volame 20, Julv-Augusr, 989

Kashinite, delete Min. Abs. 37, 236 (1986), replace by 72,
223 (1987)

Katoite, (after x = 1.5-3), insert cub., change 70, 437
(1985) to 70, 873 (1985)

Kawazulite, (after trig.), add Tetradymite group
Keivyite-(Y), change to Keiviite<(Y), change Keivyite-(Yb)
to Keiviite-(Yb), add 73, 191-192 (1988)

Keivyite-(Yb), change to Keiviite-(Yb), change Keivyite-
(Y) 1o Keiviite-(Y)

Kennedyite, delete the entire entry; change to Kennedyite
(not bold face) = Armalcolite or Pseudobrookite, 46, 766
(1961), 73, 1377-1383 (1988)

Kentrolite, change compare Melanotekite to forms a series
with Melanotekite

Kesterite, (after group), insert compare Ferrokesterite
*Keystoneite, (Ni Mg, Fe Mn),Te, “0,-5H,0, hex., golden-
yellow

Khademite, delete compare Rostite, add 73, 1499 (1988)
Khanneshite, (after Burbankite), add and Remondite-(Ce)
Khatyrkite, add 71, 1278 (1986)

Kimrobinsonite, delete Can. Min. 23, 573-576 (1985),
replace by 72, 1024 (1987)

Kingsmountite, replace compare Montgomeryite by
Montgomeryite group

Kirkite, change to Kirkiite, add 71, 1278-1279 (1986)
Kitaibelite, should not be in bold face, add Min. Mag. 52,
726 (1988)

Kivuite, should not be in bold face

Kolarite, delete Can. Min. 23, 501-506 (1985); replace by
71, 1545 (1986)
*Kombatite, Pb,(VO,),0,Cl,
Sahlinite, 73, 928 (1988)
Kularite, change Monazite 1o Monazite-(Ce)

Kuliokite-(Y), add 73, 192 (1988)

*Kuzminite, Hg.(Br,Cl),. tet., forms a series with Calomel,
73, 192 (1988)

Laphamite, delete Min. Mag. 50, 279-282 (1986), replace
by 73, 1024-1025 (1987)

Laueite, change trimorph. with Stewartite and Strunzite 1o
dimorph. with Stewartite

Lavenite, change the formula to
(Na,Ca).(Mn Fe* *}Zr,T1)Si,0,(0,0H.F)

Lazulite, delete compare Barbosalite, add Lazulite group
Lehiite (not bold face), delete the entire entry; replace with a
mixture, 71, 1515-1516 (1986)
Leiteite, add 72, 629-632 (1987)
Lengenbachite, change mon. to tric.,
(1988)

Likasite, add 72, 1028 (1987)
*Lisetite, Na,CaAl Si,O,,, orth., 71, 1372-1383 (1986)
Lonecreekite, (after Alum), add and Tschermigite
*Lourenswalsite, (K, ,Ba),(Ti , Mg),(51,Al),0,,-6H,O, hex.
(7), silver-gray, 73, 1493-1494 (1988)

Luanheite, add 73, 192-193 (1988)

*Lucasite-(Ce), (Ce,La)Ti,(O,0H),, mon., dark brown,
dimorph. with Aeschynite-(Ce), 72, 1006-1010 (1987)
*Ludjibaite, Cu.(PO,),(OH),, tric., blue-green, trimorph.
with Pseudomalachite and Reichenbachite, 73, 1495 (1988)
*Lyonsite, Cu; *Fe; *(VO,),, orth., black, 72, 1000-1005
(1987)

Maghagendorfite, change the formula to
NaMgMn(Fe*? Fe*"),(PO,),; delete compare Alluaudite,

, mon., bright yellow, compare

add 73, 1426-1433

Ferro-alluaudite, Hagendorfite; replace by Alluaudite group

*Magnesio-aubertite, (Mg, Cu)AKSO,),Cl-14H,0, tric.,
sky-blue, compare Aubertite, Svyazhinite
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Magnesiochloritoid, add 73, 358- 364 (1988)
Magnesiohastingsite, in the formula, change Si Al to
(Si,Al,)
Magnesiohulsite, add 73, 929 (1988)
Magnesiosadanagaite, in the formula, change (OH) 10
(OH),

*Magnolite, Hg. 'Te**O,, orth.
Mammothite, change the formula to Pb,Cu AlSb**0,(S0O,),
Cl(OH),,. change the reference to 71, 229-230, 1548 (1986)
*Manganarsite, Mn, *As. 'O, (OH),, trig. (7), pinkish-
brown, 71, 1517-1521 (1986)

Manganberzeliite, change yellow, to yellow to orange; after
Garnet group, add and Palenzonaite

Manganochromite, (after cub.), add forms a series with
Vuorelainenite

Manganostibite, add 73, 167 (1988)
Manganotapiolite, delete compare Staringite, Tapiolite;
replace by Tapiolite group

Manganpyrosmalite, delete compare Pyrosmalite, replace
by dimorph. with Brokenhillite, forms a series with

Ferropyrosmalite, add 73, 933-934 (1988)
Mannardite, change the formula 10 BaTi V. 'O, -H,0, add

73, 193 (1988)

*Maricopaite, Pb,Ca (5i,Al)0,,32H.0, orth., Can. Min.
26, 309-313 (1988)

Marsturite, change the formula to NaCaMn, Si,0, (OH), add
(after pink), compare Nambulite, Natronambulite
Mathewrogersite, add 72, 1025 (1987)

*Mattheddleite, Pb_(Si0,)(S0,).Cl,, hex., compare
Chlorellestadite, 73, 929 (1988)

*Mcauslanite, HFe; *Al(PO,)F-18H,0, tric., yellowish-
white, Can. Min. 26, 917-921 (1988)

*Mcbhirneyite, Cu,(VO,),, tric., black, 73, 1495 (1988)
Melanotekite, change compare Kentrolite to forms a senes
with Kentrolite

Melanovanadite, change the formula to CaV;*V "0,
SH,O, add 72, 637-644 (1987)

Mendozavilite, add 73, 193 (1988)

Merlinoite, in the formula, change Si, Al to (SiAl)
Metahaiweeite should not be in bold face

*Metaswitzerite, Mn (PO,).-4H,0, mon., pink to brown,
71, 1221-1223 (1986)

Metavivianite, add 73, 667 (1988)

Minehillite, in the formula, change (OH), 1o (OH),,
Miserite, change the formula 1o K(Ca,Ce),5i1,0,,(0OH.F),
Mitridatite, change the formula to Ca,Fe; (PO,),0,-3H,0
Monazite-(Nd), add 73, 1445 (1988)

Mongolite, add 71, 1279 (1986)

Mongshanite, add 73, 441 (1988)

Montdorite, should not be in bold face

Monteregianite-(Y), change orth. to mon.; add 72, 365-374
(1987)

Montgomeryite, change compare Kingsmountite 10
Montgomeryite group

Montroyalite, delete Can. Min. 24, 455-459 (1986), replace
by 72, 1025 (1987)

Moolooite, delete Min. Mag. 50, 295-298 (1986), replace
by 72, 1025-1026 (1987)
Mosandrite, change the formula 1o
(Na,Ca Ce),TiSi,O,(F,0H,0),
Mosesite, change the formula to
Hg,N(C1,50,,M00,,CO,)'H,0
*Moydite-(Y), YB(OH)(CO,), orth.,
(1988)

Mukhinite, in the formula change V to V*'

yellow, 73, 193-194




Munirite, change the formula to NaVO,-(2-x)H,0, change
orth. to mon., add Min. Mag. 52, 716-717 (1988)
Nabaphite, change the formula to NaBaPO,-9H,0
*Nabokoeite, Cu; *Te**0,(S0,),'KCl, tet., yellow-brown,
forms a series with Atlasovite, 73, 929 (1988)

Nambulite, (after Natronambulite), add compare
Marsturite

Nasonite, delete compare Ganomalite

Natalyite, add 72, 223-224 (1987)

Natronambulite, (after Nambulite), add compare
Marsturite, 72, 223-224 (1987)

Nekoite, change the formula to Ca,Si,0,,-7H,0
Nenadkevichite, should not be in bold face
*Nickelaustinite, Ca(Ni,Zn)(AsO,)(OH), orth., yellow-green
to grass green, Adelite group, 73, 930 (1988)

Change Niobo-aeschynite (Nd) to Niobo-aeschynite-(Nd)
Northupite, (after Tychite), add and Ferrotychite
Obradovicite, change the formula to H (K ,Na)Cu**

Fe; (AsO,)(Mo0,), 12H,0, delete Min. Mag. 50, 283-284
(1986), add 72, 1026 (1987)

O’Danielite, change the formula to Na(Zn,Mg),H.(AsO,),
Ogdensburgite, change the entry to Ca,(Zn Mn)Fe. "’
(AsO,).(OH),-6H,0, orth., ps. hex., brownish-red, 67, 858
(1982), 72, 409-412 (1987)

Ojuelaite, delete compare Arthurite, Earilshannonite,
Whitmoreite, replace by Arthurire group

Okenite, change the formula to Ca,Si,0,,"9H,0
*Okhotskite, Ca (Mn** Mg),(Mn** Al ,Fe*"),Si,,0,(0H),,,
mon., deep orange, Pumpellyite group, 73, 1495-1496
(1988)

Olenite, add 73, 441 (1988)

Omphacite, replace the entry by a clinopyroxene, a solid
solution of Augite (Aug), Jadeite (Jd), and Aegirine (Aeg),
with the composition range Jd,, ,,Aug,, ,.Aeg, .., Pyroxene
group

Ordonezite, delete compare Bystromite, replace by
Tapiolite group

*Orebroite, Mn; *(Sb** Fe**)Si(0,0H),, hex., dark brown,
compare Franciscanite, Welinite, 71, 1522-1526 (1986)
Orthite, change Allanite to Allanite-(Ce)

Orthoferrosilite, delete the entire entry, replace by
Orthoferrosilite = Ferrosilite

Orthopinakiolite, add (after Takeuchiite), compare
Blatterite

Orthoserpierite, add 72, 1026 (1987)

Osarsite, delete compare Ruarsite

Otjisumeite, add 72, 1026-1027 (1987)

Ovyelite, change to Oyelite

Paderaite, add 72, 224 (1987)

*Pahasapaite, (Ca,Li K Na),Li, Be,(PO,,-76H,O, cub.,
73, 1496 (1988)

*Palenzonaite, (Ca,Na)Mn**(V** As** 5§i1),0,,, cub., wine-
red, structurally related to the Garnetr group and Berzeliite
and Manganberzeliite, 73, 930 (1988)

Panunzite, add 73, 420-421 (1988)

Parabariomicrolite, add 73, 194 (1988)

*Parabrandtite, Ca,Mn**(As0O,)-2H.0, tric., dimorph. with
Brandtite, Fairfieldite group, 73, 1496 (1988)
Paramendozavilite, add 73, 194 (1988)

*Paraotwayite, Ni(OH), .(50,,CO,), 5., x~0.6, mon.,
fibrous, green, 73, 1496 (1988)

Parisite-(Nd), add 73, 1496-1497 (1988)

Paulingite, change the formula to
(K,,Ca.Na, Ba),Al, Si,,0,45H.,0

*Paulkellerite, Bi,Fe**(PO,)O,(OH),, mon., light greenish-
yellow, 73, 870-875 (1988)

Paulkerrite, in the formula, change 10H,0 to 15H,0
*Perroudite, Hg, Ag...S. . (CLIBr),,,, orth., bright red,
72, 12511256 (1987)

*Petedunnite, Ca(Zn ,Mn Mg, Fe)Si,0,, mon., dark green,
Pyroxene group, 72, 157-166 (1987)

*Petrukite, (Cu,Fe,Zn),(Sn,In)S,, orth.

Philipsburgite, delete Can. Min. 23, 255-258 (1985),
replace by 71, 1279 (1986)

Pinakiolite, change the formula to

(Mg, Mn*?),(Mn**,Sb**)BO,

Plattnerite, (after tet.) add dimorph. with Scrutinyite
Plumalsite should not be in bold face

Pokrovskite, (after group), add and Malachite
Polhemusite, (after tet.), insert ps. cub.

*Ponomarevite, K, Cu;*0OCl,,, mon., orange-red
Potassium Alum, (after Lonecreekite), add and
Tschermigite

*Pottsite, PbBiH(VO,),-2H,0, tet., yellow, Min. Mag. 52,
389-390 (1988)

*Poudretteite, KNa,B,Si,,O,,, hex., Osumilite group, 73,
1496 (1988)

Protasite, delete Min. Mag. 50, 125-128 (1986), replace by
72, 225, 1230-1238 (1987)

Pseudobrookite, change the formula to

(Fe** Fe*?),(Fe**, Ti)O,, delete Kennedyite
Pseudomalachite, change the formula to Cu,(PO,),(OH),,
add (after green), trimorph. with Ludjibaite and
Reichenbachite

Pseudowollastonite (not bold face), change Wollastonite to
Wollastonite-1T

Pyrophanite, delete compare Geikielite and Iimenite;
replace (after brownish-red) by forms a series with Iimenite,
llmenire group

Pyrosmalite (not bold face), delete the present entry; replace
by any member of the series Ferropyrosmalite-
Manganpyrosmalite

Qandilite, delete Min. Mag. 49, 739-744 (1985); replace by
73, 930 (1988)

Qitianglinite, add Min. Abs. 38, no. 2, p. 349 (1987)
Radhakrishnaite, change the formula to PbTe,(Cl1,S),,
delete Can. Min. 23, 501-506 (1985), replace by 71, 1545-
1546 (1986)

Raite, change the formula to NaMn,Si,(O,0H),,-91,0
Ramsbeckite, change the formula to
(Cu,Zn),(SO,).(OH),,-6H.0, add 72, 225 (1987)
Rankachite, in the formula, change 6H,0 to 12H,0
Rapidcreekite, delete Can. Min. 24, 51 (1986), replace by
72, 225 (1987)

Redledgeite, change the formula to BaTi Cr;'0,,-H,O, add
73, 196 (1988)

*Reichenbachite, Cu;*(PO,),(OH),, mon., dark green,
trimorph. with Ludjibaite and Pseudomalachite, 72, 404-
405 (1987)

*Remondite-(Ce), Na,(Ce, La,Ca Na,Sr),(CO,),, mon., ps.
hex., red-orange, compare Burbankite, Khanneshite
Reyerite, add Min. Mag. 52, 247-256 (1988)
Rhabdophane-(Nd), the second rhabdophaue is misspelled
Rhenium, should not be in bold face

Rhodizite, in the formula, replace (Ca,K) by (K.Cs); add
72, 1028 (1987)

*Ribbeite, (Mn** Mg),(Si0,),(OH),, orth., dimorph. with
Alleghanyite, Humite group, 72, 213-216 (1987)
Roentgenite, change Rintgenite to Rintgenite-(Ce)

The Mineralogical Record, volume 20, July-Augus:, |989




Roggianite, change the formula to

(Ca,Na K),,Al, Be,Si, O, (OH),34H,0, add Min. Mag. 52,
201-206 (1988)

Romanechite, -hange the formula to
(Ba,H,O)Mn**Mn*"),0,,, add 73, 1155-1161 (1988)
Roselite, delete compare Brandtite; replace by Roselite
group

Rosemaryite, change 65, 811 (1980) to 65, 810-811 (1980)
Rostite (not bold face), delete the entire entry, replace by
Rostite = Khademite, 73, 497 )1988)

Roubaultite, change the formula to
Cu,(U0O,),(CO,),0,(0H),"4H,0

*Roxbyite, Cu,S,, mon., Min. Mag. 52, 323-330 (1988)
Ruarsite, delete compare Osarsite

Ruizite, change the formula to CaMn*’Si,O(OH)-2H,0
Ruthenosmiridium, change compare Osmiridium to
compare Iridium, Osmiridium

Sabieite, change hex. to trig.

Sahamalite, change to Sahamalite-(Ce)

Sahlinite, add compare Kombatite

Sainfeldite, change the formula to
Ca,(AsO,),[AsO,(OH)],-4H,0, add compare Hureaulite,
Villyaellenite

Sakuraiite, change the formula to (Cu,Zn Fe,In,Sn)S, add
73, 934 (1988)

Santafeite, add 72, 1028 (1987)

Sarcolite, change the formula to NaCa,AlSi,O,F (7), delete
69, 158 (1984), add 70, 441 (1985)

Sayrite, in the formula, change Pb to Pb,

Schefferite, change Acmite to Aegirine

Scheteligite should not be in bold face

Schlossmacherite, change the formula to
(H,0,Ca)Al(AsO,,SO,),(OH),

Schmiederite, change the formula o
Pb,Cu,(Se* "0 )NSe " “O,(OH),, delete the (7) after mon.,
delete Min. Mag. 43, 824 (1980) and replace by 73, 199
(1988)

Schneiderhéhnite, change the formula to Fe*“Fe; 'As. 'O,
add 72, 1028 (1987)

Schillhornite, change the formula to Na, ,CrS,-H,0
Schelzite, change the reference to 66, 843-851 (1981)
Scorzalite, delete compare Barbosalite, (after Lazulite),
add Lazulite group

*Scrutinyite, alpha-PbO,, orth., dimorph. with Plattnerite,
dark reddish-brown, Can. Min. 26, 905-910 (1988)
Selenostephanite, add 72, 225 (1987)

Selen-tellurium should not be in bold face

Shakhovite (Shahovite), change the formula to Hg,''
Sb**0,(OH),, add 68, 1041 (1983), 73, 1499 (1988)
Shigaite, add 71, 1546 (1986)

Sidwillite, add 71, 1546 (1986)

*Sieleckiite, Cu,Al(PO,).(OH),,-2H.O, tric., blue, Min.
Mag. 52, 515-518 (1988)

Sigloite, change the formula to Fe* Al (PO,),(OH),-5H,0
Simonkolleite, add 73, 194195 (1988)

Sincosite, change mon., ps. tet. to tet., add 70, 409-410
(1985)

Sinjarite, (after the formula), add tet.

*Skippenite, Bi,Se.(Te.S), trig., Tetradymite group, Can
Min. 25, 625-640 (1987)

Slawsonite, add 72, 225-226 (1987)

Smolianinovite, (after orth.), add compare Fahleite
Sobotkite (not bold face), delete the entry, replace by

= aluminian Saponite (?), 61, 177 (1976)

Sodium anthophyllite, in the formula, replace Si,Al by
(Si,Al)

Sodium phlogopite should not be in bold face
Sogdianite, change the formula to

(K.Na),(Li,Fe*’ Al),ZsSi,,0,,

Sorensenite, change the formula to Na SnBe_ Si,0,,-2H.O
Spheniscidite, delete Min. Mag. 50, 291-293 (1986),
replace by 72, 1027 (1987)

Srebrodolskite, add compare Brownmillerite, 71, 1279-
1280 (1986)

Stannite, (after tet.), add dimorph. with Ferrokesterite
Stannomicrolite, change the formula to

(Sn*? Fe**}Ta,Nb,Sn**),(O,0H),

Staringite, delete compare Manganotapiolite, Tapiolite,
replace by Tapiolite group

Steenstrupine-(Ce), change the formula 1o

Na, Ce Mn**Mn*"Fe, "Zr(5i,0,,),(PO,)(OH),-3H,0
Stewartite, delete trimorph. with Laueite and Strunzite,
replace by dimorph. with Laueite

*Stibiomicrolite, (Sb,Ca,Na),(Ta,Nb),(O,0H),, Pyrochlore
group, 73, 1499 (1988)

Stilpnomelane, change the formula to

K(Fe** Mg Fe*' Al)(Si,Al), (O,0H),,-2H,0

Stottite, add 73, 657-661 (1988)

*Stronalsite, SrNa,AlSi,O,,, orth., Feldspar group,
compare Banalsite, 72, 226 (1987), 73, 195 (1988)
Strontiohilgardite (not bold face), change the entry to

= strontian Tyretskite, 44, 1152 (1959)
*Strontiopyrochlore, Sr,Nb,(O,0OH),, cub., Pyrochlore
group, 73, 930 (1988)

Strunzite, in the formula, change 8H,0 10 6H,0, delete
trimorph. with Laueite and Stewartite, change compare
Ferrostrunzite to compare Ferristrunzite and
Ferrostrunzite

Sturmanite, delete Can. Min. 21, 705-709 (1983), replace
by 73, 195 (1988)

Sugilite, change the formula to
KNa.(Fe*? Mn*? Al),Li,Si,.0,

Sundiusite, should not be in bold face

Svetlozarite, in the ref., change Min. Mag. 46, 10 45
Svyazhinite, (after Aubertite) add and Magnesioaubertite
Sweetite, delete dimorph with Wiilfingite, replace by
tnmorph. with Ashoverite and Wiilfingite

Swinefordite, change the formula to

(Ca,Na), ,(Al,Li Mg),(Si,Al),O (OH.F),2H,0
Switzerite, change the entry to (Mn** Fe*7),(PO,),TH,0,
mon., pink to brown, §2, 1595-1602 (1967), 71, 1221-1223
(1986)

Sztrokayite (not bold face), add 72, 1027 (1987)
Tacharanite, in the first reference, change 1952 10 1962
Taikanite, add 72, 226 (1987)

Takeuchiite, (after Pinakiolite). add compare Blatterite
Talmessite, (after Gaitite), add Fairfieldite group
Taranakite, change the formula to

H.K (Al Fe*")(PO,),-20H,0 (7)

Tapiolite, delete compare Manganotapiolite, Staringite,
replace by Tapiolite group

Tellurantimony, change compare Tellurobismuthite 10
forms a series with Tellurobismuthite, add Terradymite
group

Tellurobismuthite, change compare Tellurantimony, to
forms a series with Tellurantimony, Terradymite group
*Tengchongite, CaU, *Mo; “0,,12H,0, orth., yellow, 73,
195-196 (1988)

Tetradymite, add Terradymite group




Thalenite-(Y), change the formula to Y,Si,0,(F,OH)
Thometzekite, add 73, 931 (1988)

Thoerite, change the formula to (Th,U)Si10,

*Thornasite, (Na,K)ThSi,,(O,F,OH),,'8H,0, trig., 73, 931
(1988)

Thortveitite, change Kievyite-(Y) to Kieviite-(Y) and
Keivyite-(Yb) to Kieviite-(Yb), add 73, 601-607 (1988)
Tikhonenkovite, add dimorph. with Acuminite

Tinticite, change the formula to Fe; *(PO,),(OH),-5H,0
Tiptopite, change the formula to
K,(Na,Ca),Li,Be,(PO,),(OH), H,O, add 72, 816-820 (1987)
Tokkoite, in the formula, change K, to K,, add 73, 196
(1988)

*Térnebohmite-(La), (La,Ce),Al(Si0,),(OH), mon.
*Trabzonite, Ca Si,0,'2H,0, mon., 73, 1497 (1988)
Tschermigite, add compare Lonecreekite, Potassium alum
Tugarinovite, add 73, 199 (1988)

Turgite, change absorbed to adsorbed

Turneaureite, delete Can. Min. 23, 251-254 (1985), replace
by 71, 1280 (1986)

Turquoise, in the formula, change SH.O to 4H,0
Ugrandite, delete Hydrogrossular, replace by Hibschite,
Katoite; correct the spelling of Schorlomite

Ungursaite, should not be in bold face; add = sodian
Calciotantite (7), add 71, 1546-1547 (1986)

Uralolite, change the formula to Ca,Be (PO,),(OH),5H,0,
add Min. Record 9, 99-100 (1978)

Uranophane and Uranophane-beta, change both formulas
to Ca(UO,)Si0,(OH),5H,0

Uranotungstite, change the entry to
(Ba,Pb,Fe**)UO,),WO,(OH),-12H,0, orth., yellow to
orange, 71, 1547 (1986)

Change Usonite to Uzonite, delete Min. Abs. 37, 240
(1986), replace by 71, 1280 (1986)

*Vantasselite, Al (PO,),(OH),-9H,0, orth., 73, 931 (1988)
Vanuralite, change the formula to
Al(UO,),V,0,(OH):11H,0

Vanuranylite should not be in bold face

Varulite, in the formula, change (Na,Ca) to NaCa; (after
Hagendorfite), add Alluaudite group

Vauxite, delete compare Gordonite

Velikite (not bold face), Cu,HgSnS,, tet., Stannite group,
62, 1260 (1977)

Verdelite, change to a green mineral of the Tourmaline group
Villyaellenite, change the formula to
(Mn,Ca,Zn),(AsO,),(AsO,0H),"4H,0; add compare
Hureaulite, Sainfeldite, 71, 1547 (1986), 73, 1172-1178
(1988)

Vinciennite, deicte Min. Abs. 37, 99 (1986), replace by 71,
12801281 (1986)

Viseite, change the formula to

Ca, Al (510,)(PO,),0,,F,72H,0 (7)

Vismirnovite, in the reference, change 1079 to 1077
Volborthite, change the formula to Cu,V,0,(OH),-2H,0
*Volfsonite, Cu;'Cu**Fe**Fe. 'Sn;*S,,, hex., 73, 441
(1988)

Volkonskoite, add 73, 934 (1988)

Vuonnemite, change the formula to
Na,Nb,Ti**(Si,0,),0,F,2Na,PO,

Vuorelainenite, (after cub.), add forms a series with
Manganochromite

Wadeite, change the formula to (K,Na),ZrSi,0,
Wakefieldite-(Ce), add 73, 934 (1988)

*Watkinsonite, PbCu,Bi (Se,S),, mon., Can. Min. 25, 625-
635 (1987)

Waylandite, add 73, 199 (1988)
Weibullite, change the formula to (Pb,Ag) Bi(S,5¢),,
Weilerite, should not be in bold face
Weishanite, add 73, 196 (1988)
Welinite, change the entry to Mn, (W ,Mg),Si(O,0OH),, hex.,
compare Franciscanite, Orebroite, 53, 1064 (1978), 71,
15221526 (1986)
*Wendwilsonite, Ca,(Mg,Co)AsO,),"2H,0, mon., pink,
forms a series with Roselite, Roselite group, 72, 217-221
(1987)
Wermlandite, change the formula to
Ca Mg, (Fe*’ Al (CONOH),, 14-15H,0
*Wheatleyite, Na,Cu(C,0,),-2H,O (an oxalate), tric., blue,
71, 1240-1242 (1986)
Whitmoreite, delete compare Arthurite, Earlshannonite,
Ojuelaite, replace by Arthurire group
Willhendersonite, correct the spelling and move to follow
Willemseite
Wahlerite, change the formula to
NaCa,(Zr,Nb)Si,0,(0,0H,F),
Wiilfingite, add 73, 196-197 (1988), delete dimorph. with
Sweetite, replace by trimorph. with Ashoverite and Sweetite
Xenotime-(Y), change Chernovite to Chernovite-(Y),
change Wakefieldite 1o Wakefieldite-(Y)
Xilingoite, change to Xilingolite
Xinganite-(Y) should not be in bold face. Change the entry
to read Xinganite-(Y) = Hingganite-(Y)
*Yakhontovite, (Ca,Na), ,(Cu,Fe*? Mg),5i,0,,(0OH),-3H,0,
mon., pistachio-green, Smectite group
Yeatmanite, change the formula to Mn; *ZnSb. *S1,0,,
Yecoraite, add 71, 1547 (1986)
Ye'elimite, delete Min. Abs. 36, 487 (1985), replace by 72,
226 -227 (1987)
Yfusite-(Y) should not be in bold face
*Yttroceberysite = Hingganite-(Y), 73, 442 (1988)
Yttrotantalite-(Y), (after orth.), add dimorph. with
Formanite-(Y)
Yukonite, change the formula to
Ca.Fe; '(AsO,)(OH)-12H.O (7)
Yuksporite, add 71, 1547-1548 (1986)
*Zharchikhite, AIF(OH),, mon., twinned
Ziesite, change Cu,V;*0, to beta-Cu,V;*0,, (after black),
add dimorph. with Blossite
Zimbabweite, change the formula to
Na(Pb K ,Na),As (Ta,Nb,T1),O,,, add 73, 1186-1190 (1988)
Zincobotryogen, (after mon.), add orange-red
*Zincochromite, ZnCr,O,, cub., brownish-black, Spinel
group, 73, 931-932 (1988)
*Zincroselite, Ca,Zn(AsO,),"2H,0, mon., dimorph. with
Gaitite, Roselite group, 73, 932 (1988)
*Zodacite, CaMn*?Fe; (PO,){OH),-12H,0, mon., yellow,
Montgomeryite group, 73, 11791181 (1988)
Zorite, change the formula to
Na,(Ti,Nb),(5i,0,,),(0,0H)-11H,0 (?)
Zoubekite, add 72, 227 (1987)
Adelite group: change to read B = Co, Cu, Fe*?, Mg, Ni,
Zn;, add Cobaltaustinite, Nickelaustinite. The list of minerals
should read
Adelite Conichalcite
Austinite Duftite
Calciumvolborthite Gabrielsonite
Cobaltaustinite Nickelaustinite
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Aenigmatite group: the list of minerals should be

Aenigmatite Rhonite

Dorrite Serendibite

Krinovite Welshite
Add: Alluaudite group
Monoclinic phosphates and arsenates of general formula
NaABC,(XO,),, A = Ca, Mg, Pb;B = Fe*’ Mn*%;,C =
Mn**, Fe**, Fe*’, Mg: X = P, As

Alluaudite Hagendorfite

Arseniopleite Maghagendorfite

Caryinite Varulite

Ferro-alluaudite
Alunite group: in the general formula, change (OH), to
(OH),,: in the list of minerals, add Ammonioalunite
Amphibole group: change to A = Ca, Na, K, Pb; change to0
Z = Al, Be, Si, Ti. On p. 208, in the list of minerals, add
Joesmithite
Apatite group: change the first sentence to Hexagonal
phosphates, arsenates, etc. Change the last sentence to read
Britholite-(Ce), Britholite-(Y), Chlorellestadite,
Fluorellestadite, Hydroxylellestadite, and Mattheddleite are
silicates, and Cesanite is a sulfate; all these minerals are
isostructural with the minerals of the Apatite group
Add: Arthurite group
Monoclinic arsenates and phosphates of general formula
M**Fe; (X0,),(0,0H),4H,0, M** = Cu, Fe, Mn, Zn; 21
X =As, P S 2

Arthurite Ojuelaite

Earlshannonite Whitmoreite
Astrophyllite group: change Magnesiumastrophyllite to
Magnesium astrophyllite
Autunite group: Fritzcheite is misspelled; delete Uranite
Beudantite group: change X = As, Pto X = As** P**
Brackebuschite group: (in the B list), replace Mn by 221
Mn** Mn** 221
Calcite group: replace Sphaerocobaltite by Spherocobaltite
Chlorite group: change monoclinic to monoclinic or triclinic;
change A = Al, Fe*?, Fe*’, Li, Mg, Mn**, Ni; by adding
(after Ni), Zn; add Baileychlore as the first in the list of
minerals; at the end of the list, add compare
Franklinfurnaceite
Copiapite group: change B* "Fe; '(SO,),O(OH)-20H.O 10
B Fe; (S0,),O(OH)-20H,0
Crandallite group: add Arsenoflorencite-(Ce)
Crichtonite group: change trigonal oxides to trigonal or
monoclinic, pseudo-trigonal oxides; add Davidite-(Ce)
Add: Datolite group = Gadolinite group
Epidote group: (after formula), change A.B,(510,),(OH) 10
A.B,Si,0,,(0OH) or A,B,Si,0,,(0OH,F),, change Allanite 10
Allanite-(Ce), add Dollaseite-(Ce)
Ettringite group: (after H,0), change to X = Al, Cr*’, Fe*’,
Mn**, Mn**, 511 Y = (50,,C0,), or (S0,),B(OH),
Fairfieldite group: mineral list should read

Cassidyite Messelite

Collinsite Parabrandtite

Fairfieldite Roselite-beta

Gaitite Talmessite
Feldspar group: add Stronalsite
Gadolinite group: the list of minerals should read

rJ
]
faad

Bakerite Hingganite-(Y)
Datolite Hingganite-(Yb)
Gadolinite-(Ce) Homilite
Gadolinity<(Y) Minasgeraisite-(Y)
Hingganite-(Ce)

Add the phosphates Drugmanite and Herderite are

structurally related to the minerals of this group

Gamnet group: (after the list of minerals) change to The
arsenates Berzeliite and Manganberzeliite, the vanadate
Palenzonaite, and the halide Cryolithionite are isostructural
with the minerals of the Gamet group: Henritermierite is a
related mineral

Humite group: in the list of minerals, add Ribbeite

Add: [imenite group
Trigonal oxides of general formula M**TiO,, M** = Fe,
Mg, Mn, Zn

Ecandrewsite limenite

Geikielite Pyrophanite
Kaolinite-Serpentine group: (after Silicates), add tric.
Add: Lazulite group

Monoclinic phosphates of general formula

A*'B;(PO)J(OH),, A = Cu, Fe, Mg: B = Al Fe
Barbosalite Lazulite
Hentschelite Scorzalite

Ludwigite group: change toread Y = Al,L Fe*', Mg, Mn"*’,

Sb**, Ti; add Chestermanite

Melonite group: change Berndtite to Berndtite-C6

Meta-autunite group: (after Fe*?), insert (H,0),; in the list of

minerals, add Chemikovite

Mica group: (after the list of minerals), add compare

Brammallite, lllite, Rectorite

Monazite group: in the list of minerals, add Gasparite-(Ce)

Add: Montgomeryite group

Monoclinic phosphates of general formula Ca A" “B; '(PO,),

(OH),-12ZH,O, A** = Fe, Mg, Mn; B*' = Al Fe
Calcioferrite Montgomeryite
Kingsmountite Zodacite

Osumilite group: change to C = Al B, Be, Fe*’, Fe*’, Li,

Mg: in the list of minerals, add Poudretteite

Add: Plumbogummite group = Crandallite group

Pumpellyite group: change to read X = Al, Fe*?, Fe*’, Mg,

Mn*% Y = Al Fe*', Cr*’, Mn""; the list of minerals

should read
Julgoldite-(Fe**) Pumpellyite-(Mg)
Okhotskite Pumpellyite-(Mn**)
Pumpellite<(Fe*“) Shuiskite

Pyrochlore group: change to read B = Fe, Nb, Sa, Ta, Ti,

W: the last part of the list of minerals should read

Stibiobetafite Uranpyrochlore
Stuibiomicrolite Yttrobetafite(Y)
Strontiopyrochlore Y tropyrochlore-(Y)
Uranmicrolite

(after the mineral list) change to read Fermitungstite (cub.),
Jixianite (cub.), and Zirkelite (mon.) are structurally related
oxides; Ralstonite is an isostructural halide. The
nomenclature of this group is discussed in 62, 403-410
(1977), with the recommendation of the |. M.A. Commission
on New Minerals and Mineral Names.

Pyroxene group: (in the list A =), change Mn*2 to Mn"**;
the list of minerals should now read

Aegirne Jadeite
Augite Jervisite
Clinoenstatite Johannsenite
Chlinoferrosilite Kanoite
Driopside Kosmochlor
Donpeacorite Natalyite
Enstatite Omphacite
Esseneite Petedunnite
Ferrosilite Pigeonite
Hedenbergite Spodumene
Hypersthene



(after the list of minerals), add The nomenclature of the
Pyroxene group has been revised to accord with the
recommendation published by the Commission on New
Minerals and Mineral Names, L. M.A., in 73, 1123-1133
(1988)
Rhabdophane group: change the general formula to
XZ0, 1-2H.0
Rosasite group: change Petrovskite to Petrovskaite
Add: Roselite group
Monoclinic arsenates of general formula
Ca,M**As0,),:2H,0, M*?* = Co, Cu, Mg, Mn, Zn
Brandtite Wendwilsonite
Roselite Zincroselite
Scapolite group: delete Mizzonite from the list of minerals
Smectite group: change the general formula to
X :Y:.,2,0,,(0H),nH,O, changeto Y = Al, Cr*’, Cu"?,
Fe*?, Fe*’, Li, Mg, Ni, Zn; Z = Al, Si; in the list of
minerals, delete Sobotkite, add Yakhontovite; at the end,
insert compare Brammallite, Illite, Rectorite
Spinel group: add to the list of minerals, Zincochromite
Stannite group: change to A = Ag, Cd, Cu, Fe, Hg, Zn;
add to the list of minerals, Velikite; change to Kesterite and
Ferrokesterite are structurally related minerals

Add: Tapiolite group
Tetragonal oxides of general formula A*“B;°0,, A™* = Fe,
Mg, Mn, Zn; B*® = Nb, Sb, Ta
Bystromite Tapiolite
Ordonezite Tripuhyite
Add: Tetradymite group
Trigonal selenides, tellurides, and sulfides of general formula
AX,,A = Bi, Sb; X = Se, Te, S
Kawazulite Tellurantimony
Paraguanajuatite Tetradymite
Skippenite
226 Tetrahedrite group: add to the list of minerals,
Argentotennantite
227 Zeolite group: third line, change to less commonly they
contain Ba, Be, Li (7), K, Mg, and Sr
Appendix First page — Ankerite, change to calcium
(magnesium, iron) carbonate
Appendix Second page — Benstonite, change to barium calcium
magnesium carbonate
Appendix Second page —Bloedite, change to Blodite
Appendix Fourth page —Gadolinite, change to yttrium iron
beryllium silicate
Appendix Fourth page — Huebnerite, change to Hiibnerite,
manganese tungstate

NOTE. The Glossary of Mineral Species, fifth edition (1987) is still in print, and is available for

e $15 postpaid. A booklet-size reprint of the above additions and corrections, sized to fit
within the Glossary in a map-pocket, is available for $2 postpaid. Order from the Cir-
culation Manager, Mineralogical Record, P.O. Box 35565, Tucson, AZ 85740.

are always welcome.

Cureton Mineral Company

QUALITY URANIUM MINERALS FROM ZAIRE!!

Althupite, Becquerelite, Curite, Demesmaekerite, Dewindtite, Fourmarierite,
Francevillite, Furongite, Guilleminite, Kamotoite, Kasolite, Leperssonite,
Marthozite, Metastudtite, Metatyuyamunite, Mundite, Phuralumite,
Rameauite, Ranunculite, Rutherfordine, Sayrite, Schoepite, Sklodowskite,
Soddyite, Swamboite, Threadgoldite, Torbernite, Triangulite,
Urancalcarite, Uraninite, Vandenbrandeite, and Wolsendorfite

Besides these species we have many other minerals from Zaire
and many fine Uranium-bearing species from dozens of world-
wide localities. Please write with your specific needs. Want lists

Forrest & Barbam Cureton

PO. BOX 5761, TUCSON, ARIZONA 85703+ TELEPHONE 0602-743-7239
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LIEGE SHOW 1988

Let the moral of the story precede the story: never try to cross
international borders without a passport. It was like this. Not having
especially wanted to drive the 200 km’s of dark autumnal back roads
through the Ardennes Forest to get to Liege, I'd planned a prosaic
train trip that would grind on through the night: Kaiserslautern to
Mannheim, change for a long wee-hours ride up to Koln (Cologne),
change again there and cross the Belgian border at dawn, reach Liege
at 7:00 a.m. and have seventeen cups of coffee in the train station,
hit the show downtown as it opened; simple. But halfway to Mann-
heim, in my crowded compartment, | realized that, not having reck-
oned this trip, somehow, as a case of “international™ travel, I'd quite
forgotten to bring that passport. So all the way to Koin, sleeplessly,
I kept chastising myself (while plotting my strategy) for this remarkable
thoughtlessness. At the border, when the two German customs officials
came to my compartment to ask for my Pass, | mobilized, as planned,
a crafty mix of genuine pathos and feigned Dummbheir. pretended to
think that my U.S.-Army-issued 1.D. card would be sufficient; had
then to explain that, no, | had no military travel orders because | was
a civilian; had next to explain how a U.S. civilian comes to have a
military [.D. card (too much to try to tell you); had to make clear
what, exactly, my business in Belgium was, taxing my German to its
heroic limits to make a mineral show sound plausible to them; invited
them to search my handcarry bag to find no (whatsoever!) illicit drugs,
photocopied spy secrets, or hand-held anti-tank weapons; pleaded at
last (full pathos now kicking in) that really | had no way of getting
home inside 24 hours, make that 48, should they actually throw me
off the train at this desolate station and desolate hour. Finally, with
relief, and with amazing grace, | took my tongue-lashing and submitted
to what was probably the standard customs-cop lecture on the important
theme never iry to cross international borders without a passport;
thus on into Belgium we —the train and | —skulked. And on the way
home twelve hours later, as the inexpressibly slow local bumped,
rolled and crept through the dark border lands, | panicked with every
slight deceleration, fearing the outcome should | have to explain, in
my Frenchlessness, all the same stuff to the Belgian guards; but when
| spied the approaching Aachen (Germany) station | noticed that |
had never felt so good about being let into this country from anywhere
without a customs check.

Liege itself, as the friendly cabbie drove me into it through a fine
moming rain, was a pleasure to see: a dignified, gray, grungy-genteel,
distinctly Gallic place of wide traffic circles, pompous stone monu-
ments, a bristling Gothic cathedral, a bright pedestrian mall, and little
low footbridges over the Meuse River. The mineral show, nineteenth
of its kind for Liege but a first for me, was held in an elementary
school, the Lycée de Waha, whose gray facade, indignantly sand-
wiched between two modern commercial buildings, maintained snooty
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airs with its lintel of inspirational gilded Latin and Corinthian scroll-
ings. The main show area filled only one modest squarish room just
inside the door, and at first, disappointed, | thought that was all there
was to it. But soon | discovered, in addition to an encircling upper
level, a narrow corridor leading off into the dim educational bowels
of the place — this corridor so densely lined on both sides with dealers'
stands that threading down it in the inadequate light, amid the crush
of showgoers, without knocking anything over, was plenty tricky. A
wonderful corridor: high-ceilinged, plaster walls peeling; overtones
or undertones (not quite smells) of mold and must and chalkdust.
Behind another door, an incredibly smoky snack area with stand-up
bar looked like a set from your favorite old French Resistance movie
except that, like all the rest of the show, the room was full of chattering
middleclass rockhounds, eamestly huddling professionals, and excited
schoolboys —a clique of the latter busily shoving meter-long lumps
of fossiliferous rock around on the long, brown, warped eating tables.
This show on the whole, I'd say, was busier, happier, dingier and
more vivacious than even an average French show, although the pre-
vailing language was the same.

Little Belgium is hardly known for mineral treasures, but those
modest occurrences that it does have were of course being featured
by many local collector/dealers. Mostly the material consisted of rare
minerals and/or microminerals from the Ardennes, but easily the nicest
hand specimens were of pale yellow to medium orange twinned sca-
lenohedrons of “dogtooth™ calcite (resembling old Tri-State pieces)
from Rhisnes, near Namur. There were some cabinet groups up to 20
cm across but dulled by limonite coatings; a few small groups showed
nice orange translucency.

In keeping with the heterogeneous, mildly eccentric atmosphere of
the show, there were many surprises, rarities and oddities (often quite
inexpensive) from everywhere scattered about. For example, | saw a
xenotime from Norway with an old A. E. Foote label; a wonderfully
handsome 10 x 10-cm group of muscovite books standing up on matnx,
from Middletown, Connecticut; a good miniature of danburite from
Danbury, Connecticut;, presentable small cabinet specimens of mil-
lerite and sal ammoniac from Kladno, Bohemia, Czechoslovakia; a
group of magnesite rhombs to | cm on edge from Podredany, Czecho-
slovakia; and for a very low price | managed to add to my own
collection a very sharp Madagascar euxenit= floater single 2.7 cm
long.

A fair number of dealers offered selections of newer things that |
have reported on before in this space, so it seems a good time for an
update or two. There were a few of the new pyromorphites from
Villaviciosa de Cordoba, Spain, with which I've been madly in love
for a year or so now; these were still vividly colored but all were
small, and rather stiffly priced. One dealer had a few bright, Trepla-
like galena and sphalerite specimens from the 9th of September mine,
Madan, Bulgaria—the crystals usually too small for their wide, flat
matrixes. More interestingly, one dealer had cleavages of cloudy
yellowish gray and translucent diaspore 3 to 7 cm long, with small
gemmy areas, from “Kiitahya,” Turkey. These were being hyped on
their labels (with exclamation points) as “crystals™ and sold at high
prices, but | saw no true crystal faces. They did nor really look like
the cleavages and occasional gemmy terminated crystals of Turkish
diaspore on which | reported from Munich two years ago, and, sure
enough, my atlas shows Kiitahya as lying well to the northeast of the
Mugla-Aydin area given as the source of the earlier and better preces.

Further, | saw at Liege the best Norwegian anatase on quartz ['ve
seen in quite a while, and have been told that the famous Matskorhae
locality (see vol. 8, no. 4, July-August 1977) is nor dead after all,
these being quite recently collected pieces. Quartz clusters to 10 cm
wide studded with lustrous, blue-black, 1-cm anatase bipyramids, and
also some loose anatase crystals to 3.5 cm long, were offered. Most
of the crystals on quartz were damaged, as usual, but one dazzling
miniature (for only about $100) and a thumbnail (about $60) were
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clean and unbruised and had anatase crystals covering 75% of the
Quartz surfaces.

At several stands were some quite honest-looking chalcanthite speci-
mens from Broken Hill, New South Wales, Australia, showing
straight-up spiky clumps of bright blue skeletal crystals on a rusty
carbonate matrix; miniatures and small cabinet pieces were inexpen-
sive, though not really first-rate display specimens. A similar comment
can be made for the many offerings of Zaire uranium secondaries —
one naturally looks for these in Belgium, what with the former Congo
connection —showing mostly massive seams and sometimes micro-
crystallized vugs of minerals such as kasolite, curite, cuprosklo-
dowskite and becquerelite in limonitic or black uraninite matrixes. |
suppose that these rare minerals do have a special red-hot charisma
to them, especially for micromounters, but I confess myself disap-
pointed to have spotted no really striking larger specimens of any of
them.

The Belgian dealer Willy Israel (Geraardsbergse Steenweg 13, B-
9230 Melle) had a large (largest and best I've seen for some time)
array of Tsumeb and other Namibian and South African material,
including Tsumeb rarities like arsentsumebite, ludlockite, leiteite, nice
arborescent groups of Tsumeb native copper, cobaltian smithsonite in
sharp bright pink groups, good azurite and tennantite, etc. The most
remarkable thing here, however, was a little collection of about ten
thumbnails and small miniatures of the new very pale yellow-green
thaumasite crystal groups from the Black Rock district, Hotazel, South
Africa. Collectors have until very recently thought of thaumasite only
as uninteresting chalk-white masses or annoying alteration coatings
associated with crystallized zeolites, but these new ones — as heralded
by the appearance of a few, less impressive, small thumbnails at Ste .-
Marie last summer—are beautifully sharp hexagonal prisms to |1 cm
across the basal pinacoid, in pleasing sparkly groups. The best one
was a thumbnail for about $40 (no, stupidly, I did nor buy it myself).
According to Israel, the thaumasites came from one pocket worked
by one miner in the summer of 1987, and were marketed (somehow)
through his mother-in-law.

Another Belgian, Marie-Anne Castiaux of Brussels (sorry, I only
got the telephone number: 02/466-09-20) had some excellent material
from some well-known Peruvian localities, especially from the Alimon
mine, Huaron, since 1985 the source of almost textbook-perfect chal-
copyrite, sphalerite, rhodochrosite and other attractive crystals nestled
singly on and in groups of needle quartz prisms. Good to excellent

thumbnails, especially of chalcopyrite of this style, were going for
only $6 to $12 here, though a few other Alimon mine specimens
showing delicate Japan-law twins of quartz hiding among the needle
crystals were far more expensive. Ms. Castiaux also had a couple of
very good small wire silvers from a locality known mostly for its
pyrargyrite: the San Genaro mine, Huancavelica, Peru. From nearby
Bolivia came some gorgeous vivianite miniatures, and, the star of this
show, a 3 x 5-cm ludlamite from Huanuni, with richly colored green
sheaves on an oxide matrix for about $700. Finally —the unexpected
again — there were some very nice small white dolomite matrixes with
microcrystals and small macrocrystals of pale yellow sphalerite, from
the classic locality at Lockport, New York.

Olivier Szentessy (B.P. 105 Petit, Lancy 1, 1213 Geneva, Swit-
zerland) was very busy this past October in the Alps above Bourg
d'Oisans, Isére, France, a place famous, of course, for some of the
world’s best gemmy brown axinite (now known as the species fer-
roaxinite). In this neighborhood Szentessy dug out a one-meter pocket
that proved to be full of fine epidote of the Alpine type, i.e., in
association with fibrous actinolite (byssolite) and snow-white adularia
on a chlorite schist, like the legendary Untersulzbachtal, Austria speci-
mens. The best of the epidote single crystals found was a 5-cm well-
terminated prism, the best group a lovely 8 x 8-cm piece with abundant
byssolite. The crystals, in both parallel groups and jackstraw clusters,
have very high luster, and their prices, naturally enough, are high as
well. Szentessy expects to keep prospecting in this region; he's hit
no fresh axinite yet but is optimistic for next season since an unsea-
sonable snowstorm cut off digging prematurely this year. Oh yes, he
also had some purplish blue clusters of cubic fluorite, quite handsome
when backlit, that he's recently collected at Fontsant, Var, France.

Although as 1 write this it’s too soon for me to be very sure about
this year's plans, my pleasant experience at the Liege show now
inclines me to visit the one in Antwerp in April —for Antwerp itself
is a fascinating old port city, and who anyway could resist words like
“gratis toegang,” i.e., “free admission,” on the flyer? And certainly
I'll try to see that my Toegang into Belgium next time is smoothed
by a passport.

Thomas Moore
Karistalstrasse 9

D-6751 Schopp
West Germany

NOV. 25, 1989
10 a.m. to 7 p.m.

THE PASADENA CENTER

The Mineralogical Society of Southern California

PRESENTS THE 42nd ANNUAL

Pasadena Show

NOV. 26, 1989
10 a.m. to 5 p.m.

300 East Green Street, Pasadena, California

Spectacular exhibits of mineral specimens, gemstones and fossils
from private collections and world renowned museums.

»
Mineral, gem, fossil, lapidary and book dealers.
-

Wholesale dealers from all over the country. (Restricted entry to bonafide dealers only.)
*

Lectures and programs by eminent Curators, Mineralogists and Hobbyists.

Phone: (818) 797-8057

-
Friends of Mineralogy symposium.
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Letters

TYPE SPECIMENS

Regarding the guest editorial by Dunn and
Mandarino in the July-August issue (“The
preservation of type mineral specimens”), we
would like to offer our comments.

We agree that type material is extremely val-
uable to science and that sufficient amounts
should be preserved in research-onented in-
stitutions for future research, and to serve as
permanent standards for the species. However,
where there is an abundance of type material
for a particular species, we think private col-
lectors could (and should) be allowed a small
amount without harm to the science. There are
certainly some private collections which are
more “professionally” curated than some pub-
lic collections, and where type material would
be safer. Many non-professionals are qualified
to handle and own type material, and some
public institution curators are not the best care-
takers. Cases should be decided individually
by the scientists involved, using common
sense. To declare all scientists superior in trust-
worthiness to all non-scientists is pompous and
inaccurate.

If a scientist chooses to release a portion of
the type material to a responsible dealer or
collector who then distributes that material (un-
modified in any way) to public institutions,
those type specimens should not be considered
as having lost their “pedigree.” The mere touch
of non-scientists should not condemn type
specimens or any other “studied” matenal to
the waste-heap, as if we all had some dangerous
character flaw to which professionals are im-
mune.

Particularly offensive was a statement not in
the guest editorial itself, but in the following
“Formal definitions of type mineral speci-
mens” by the same authors: “To maintain the
guarantee of authenticity, type specimens
should never be handled or owned by non-
scientists” (italics ours). This would mean that
an interested amateur could not visit a museum
and be permitted to study (and handle) any type
specimen! What an insult to the serious amateur
mineralogist. Almost without question, it was
an amateur who started out with the specimen
by collecting it in the field. Now that a scientist
has proven something of consequence on it, it
must never again be touched by mere mortals?
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Again, the authors have camied their argument
too far.

Drs. Dunn and Mandanno wnite as repre-
sentatives of the Smithsonian Institution and
the Royal Ontario Museum. We'd like to know
if those institutions actually adhere to a policy
of considering type material “handled or
owned by non-scientists™ to have lost its ped-
igree. If a private collector or dealer provides
type material, is it written off as “tainted™?
Further, it has been our understanding that for
years the Smithsonian has had a fine staff of
“non-professional” volunteers who have done
countless hours of outstanding work for the
mineral department. Have the type and studied
matenals handled and catalogued by these non-
scientists lost their value?

Finally, we would like to say that the con-
tinual barrage of guest editorials in the Min-
eralogical Record by Dr. Dunn and his col-
leagues criticizing practices of the non-
professional community are very discouraging
to the hobby. Whether we agree with them or
not, individually, the cumulative effect is to
demoralize collectors and turn them off to the
scientific establishment and to collecting. As
the authors have said, “there are millions of
specimens out there”; and practically all of
them have been salvaged by non-scientists, a
service for which science owes a great debt.
Surely, the non-professionals deserve more en-
couragement and more gratitude in the balance,
rather than only criticism, belittlement, prej-
udice and stifling restrictions.

Forrest and Barbara Cureton
Cureton Mineral Company
Tucson, Arizona

Response to Forrest and Barbara Cureton:

Many of the issues raised by the Curetons are
irrelevant and not worthy of attention. Some
of those we ignore; they are wholly non-ger-
mane to our editorial, and should be addressed
to others.

To the extent, however, that their statements
imply a response to soinething we did not state,
they should be addressed in order to clear the
air, so-to-speak. For example, we did not “de-
clare all scientists superior in trustworthiness
to all non-scientists™; therefore, the Curetons’
statement of this being “pompous and inac-

curate™ i1s a “red-heming,” useful only in di-
verting attention from the issues at hand. In a
similar vein, their statement that “the mere
touch of non-scientists should not condemn
type specimens . . . to the trash heap” is another
non-germane, emotion-laden irrelevancy.
Their statement that “almost without question,
it was an amateur who started out with the
specimen” is in great part inaccurate and un-
supported by evidence; a great many type min-
eral specimens have had no prior connection
with amateur collectors. The sarcastic asser-
tion, unsaid by us, “Now that a scientist has
proven something of consequence on it, it must
never again be touched by mere mortals,” is
unworthy of response. So much for nonsense.

Turning to the substantive part of the Cur-
etons’ letter, we find a few arguments that are
worthy of some brief response. These are in
their statements:

(1) “Where there is an abundance of type
material for a particular species, we think pni-
vate collectors could (and should) be allowed
a small amount without harm to the science.”

(2) “If a scientist chooses to release a portion
of the type material to a responsible dealer or
collector who then distributes that material (un-
modified in any way) to public institutions,
those type specimens should not be considered
as having lost their ‘pedigree.’ ™

Turning to the first of these points, it is useful
to recall that most type specimens are very
small, no larger than hand-specimens, and ex-
ceedingly few exist which would permit such
a distnibution. If indeed such material existed,
then the type matenial is only that part formally
deposited in a public institution. We understand
that such distributions have b2en made in the
past, and we consider the distributed part as
tainted and not type material. The rest of the
Curetons’ statement implies that they consider
themselves suitable judges of what might harm
science; we don’t agree. We think such judg-
ments about this very miniscule but extremely
critical part of the world’s specimen material
should be made by those operating free of a
profit motive, subject to institutional controls,
and whose primary responsibilities are o the
benefit of science. Private mineral dealers are
not qualified for this task.

Tumning to the second of these points, we
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do not agree. Plainly spoken, our position is
as given in our editorial and we are unper-
suaded to modify it. One reason is that there
is no way that one can be sure that the material
is “unmodified in any way,” as the Curetons
put it. A more important point, however, is the
matter of the scientists’s responsibility. While
we are well aware that there are many respon-
sible collectors and dealers, and do not impugn
their reputation, our concemns lie elsewhere:
with the responsible scientist. Rehashing spe-
cific examples and arguments of yesteryear
might be useful to historians; we leave it to
those trained in such matters. Our concerns are
with the present and the future, and the integrity
of the type specimen base. We have taken these
actions, and written these papers, to influence
what will be the standard of ethical professional
behavior. It is our position that responsible
scientists will wish to cooperate and do what
is best for science. If they do, then the whole
scenario put forward by the Curetons is re-
dundant. That is our intent, and our great hope.

Lastly, the Curetons address a “continual
barrage™ of guest editorials by one of the writ-
ers (PJD) and his colleagues, which, it is stated,
are “discouraging to the hobby,” and “de-
moralize collectors and turn them off to [sic]
the scientific establishment and to collecting.”
Wow!! Such power!! Dunn never knew he had
such abilities!

Seriously, these assertions are nonsense. In
addition, we do not accept that the Curetons
speak for all collectors. Three editorials by
Dunn and others (on fakery, fragmentation,
and types; not barrages) indeed have been crit-
ical of some harmful actions of some in the
commercial community. This 1s as it should
be; this is as it will be. Although much of the
mineralculture and mineral-publishing com-
munity is addicted to a policy of pandering to
moneyed interests, we have no apologies to
make for criticizing practices harmful to sci-
ence and we will continue to do so. The easiest
way to avoid such criticism is to behave in a
more responsible manner. The criticized edi-
torials have addressed these subjects in both a
critical and a constructive manner and should
be re-read (Mineralogical Record, 17, 226; 19,
226-227).

The Curetons close by stating that “non-
professionals deserve more gratitude and en-
couragement in the balance, rather than only
criticism, belittlement, prejudice and stifling
restrictions.” We agree; we each have con-
ducted our professional practice in such a man-
ner, and we stand on our well-established re-
cords of contributions to the collector
community.

Dr. Pete J. Dunn
Smithsonian Institution
Dr. Joseph A. Mandarino
Royal Ontario Museum

| read with interest the recent editorial by Drs.
Dunn and Mandarino concemning the preser-
vation of type mineral specimens. There are
two important issues raised by this editonal.
The first concerns the fate of type mineral spec-
imens. The second has nothing to do with type
minerals, but concerns the tone of the editorial
itself.

Regarding the first issue, | agree with the
authors with respect to the seminal importance
of type specimens and the necessity that type
material be stored in appropriately curated in-
stitutions. We disagree on the amount of ma-
terial that needs to be deposited. Common
sense should govern decisions, depending in
each case on the quantity of type matenal ex-
tant. Absolute rules such as proposed in this
editorial are usually unenforceable. In fact, |
fear that the policy espoused by the authors
might actually decrease the amount of type
material deposited in their institutions. Do they
intend to refuse to accept type material if the
owner Insists on retaining some to distnbute
as he or she sees fit? Will they reject donations
of type material already in private hands? On
the other hand, why would private individuals
want to place in the authors’ museums any type
material they currently may hold if such ma-
terial 1s “tainted” and of impaired scientific
value?

However, the authors are entitled to present
their opinions, which raises the more trouble-
some issue. It is imporiant to recognize that
the editorial is indeed the personal opinion of
the authors, despite the fact that, by virtue of
their positions, they appear to be de facto rep-
resentatives of their respective institutions. The
authors should make clear to the readers of the
Mineralogical Record that their thoughts do
not reflect official policy at their institutions.

| am particularly concerned that, in stating
these personal opinions, the authors have used
language which implies an attitude of conde-
scension in regard to the level of scientific
sophistication of the readers of the Mineralog-
ical Record and the general population of min-
eral collectors. Drs. Dunn and Mandarino
make a curious distinction between collectors
and scientists, and appear very concerned about
an assault by destructive forces on “our sci-
ence.” Who does “our” include (and exclude)?
Cai: collectors not be scientists? Is there no
scientific merit in the accumulation and study
of minerals by private individuals? Some of us
have important suites of various categories of
minerals or localities, from which specimens
are frequently borrowed by investigators.
Many of these collections will ultimately reside
in museums. | have a great deal of respect for
these authors, who have made significant con-
tributions to mineralogy; but by whose au-
thority are they empowered to define “science”
and who may practice it? Among the ranks of
mineral collectors are serious amateur miner-
alogists who have substantial training in both

mineralogy and other scientific disciplines, and
are established scientists in their own right.

I find particularly objectionable the use of
pejorative words such as “tainted.” This kind
of inflammatory language does little to advance
the authors’ purpose, which | assume is to
convince the readership of the validity of their
viewpoint. | would have enjoyed hearing the
response of men such as the Canfields or Roeb-
ling to the editorial. Large public collections
cannot survive without the good will and sup-
port of concerned private citizens. It would
seem to me more politically astute for the au-
thors to encourage our support in a positive
manner rather than to make sweeping negative
generalizations and hurl gratuitous insuits.

Mark Feinglos, M.D., C.M.
Associate Professor of Medicine
Duke University Medical Center

Durham, North Carolina

Response to Mark N. Feinglos

Some of the points raised by Dr. Feinglos are
interesting, peripheral, and stimulating; they
pose topics for future discussion. These, how-
ever, together with some of the rhetoric, are
wholly non-germane to our editorial on type
specimens and should be addressed to others.
We will stick to the subject at hand.

To the extent, however, that irrelevant com-
ments cloud the air, they should be briefly ad-
dressed. Dr. Feinglos asks: “Can collectors not
be scientists?” Surely some are, and vice versa,
but that is not at issue here; not at all. His
question would have been better framed as
“Can collectors not be curators of type speci-
mens.” To that, we say no. The motives of
those who seek to privately own type speci-
mens, and of those who are entrusted with
preserving them for posterity, are irreconcil-
able. What is needed is a policy of keeping
these few critical specimens in public, insti-
tutionally appointed hands. Our editorial needs
a more careful reading by Dr. Feinglos; it pre-
sents our position clearly and will not be re-
peated here.

On some germane points, response by us is
appropriate. Dr. Feinglos's assertion, in con-
nection with the amount of type material to be
preserved in public institutions, that “common
sense should govern decisions,” is unsup-
ported. Indeed, the track record of the last 20
years' worth of “common sense”™ is not good.
That is also why we wrote our editorial, which
is, by definition, our personal opinion. Al-
though a new mineral may be found in large
quantities, that is an exceedingly rare happen-
stance. In most cases there is but one hand-
specimen or smaller. Yes, we are stating that
all the studied material should all be preserved
in public institutions. Nothing is to be gained
by private ownership; nothing at all! As we
stated previously, we are not asking for much,
only a very few of the many, many millions
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of specimens out there. The lack of clamor
over our editorial suggests that most collectors
see this as a reasonable request. We thank them
for this implicit support, and that which we
have received directly, and we regret that Dr.
Feinglos does not agree.

Although Dr. Feinglos takes issue with our
use of the word “tainted,” he does not offer a
better substitute word for these “purported
type” specimens which, even if they were once
legitimate, are of no use now to the science as
type specimens, having lost their pedigree by
private ownership. We cannot think of a better,
socially acceptable, word to describe such
specimens. We thus choose to retain the usage

of “tainted” in the sense in which we used it
in our editorial, and encourage the reader to
review it.

Dr. Feinglos also takes issue with our use
of the words “scientist™ and “collector.” Con-
trary to his assertion, we took pains not to
define these terms; thus his argument on those
grounds is baseless, and non-germane. Our
usage of the word “collector” is correct and
intentional: the principals involved in the well-
focused subject of our editorial are scientists
or collectors; the words are appropriate and
could not be more so. The Mineralogical Rec-
ord is first and foremost a collector’s journal.
Our words were chosen to communicate with

collectors; if Dr. Feinglos wishes to see them
in another light, he may do so, but we are
unconcerned. Partly as a result of our conver-
sations with many collectors, we doubt that
Dr. Feinglos speaks for “collectors™ in general.
Some words of Shakespeare, to wit, “Much
ado about nothing,” address the fourth and fifth

paragraphs of Dr. Feinglos's semantic com-
plaint.

Dr. Pete J. Dunn
Smithsonian Institution

Dr. Joseph A. Mandanno
Royal Ontano Museum
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12068 E. Amherst Place
Aurora, CO 80014
303-696-0044 (by Appt. only)
Designer minerals on hardwood

Tavernier

3355 S. Wadsworth, G123
Lakewood, CO 80227
303-985-9646

Fine Minerals & Gems

Topaz Gem & Mineral
David Burchen
042 Pearl Street
Boulder, CO 80302
303-447-0600
Minerals from Around the World,

Including Nepal

Williams Minerals
Keith & Brenda Williams
P.O. Box 1599

Idaho Springs, CO 80452
303-567-4647

Colorado Minerals & Mineral Mounts

Worldwide Resources

Denmis O. Belsher

P.O. Box 636

Golden, CO 80402
303-322-4748

South Amencan Minerals

Colorado Mineral &
Fossil Show

September 13-16, 1989
Holiday Inn-North Denver
4849 Bannock Street

THE SATELLITE SHOW!
10 a.m. w0 10 p.m. Daily
Show Information:

P.O. Box 2433

Evergreen, CO 80439

P O

THE NILES MINE AND MILL SUPPLY CO.,

Niles, Ohia, U. 8. A

TIPPLES, SCREENS, LARRIES,—=

MINE CARS, WHEELS, CAGES.

Plans and Estimates by Competent

Engineer.

ANTIQUE AD— 1898
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California Dealers

fine display specimens, rare species material, moderately
priced specimens for beginning and intermediate collectors,
bulk material for reserach and study, wholesale or retail,

you'll find it in California.

Bourget Bros.

1636 11th Street
Santa Monica, California 90404
Tel: (213) 450-6556

California Rock and
Mineral Co.

P.O. Box 896
Fallbrook, CA 92028
Tel: (619) 723-3436

D. J. Parsons

Doug Parsons

Suite 153

2670 Del Mar Heights Road
Del Mar, CA 92014

Tel: (619) 259-0207

Frazier’'s Minerals
and Lapidary

Si and Ann Frazier

Suite 306, 6331 Fairmont Ave.
El Cerrito, California 94530
Tel: (415) 848-9541

Galas Minerals

Chris and Agatha Galas
1419 N. Commons Road
Turlock, California 95380
Tel: (209) 632-6222

Geological Center of
California Inc.
P.O. Box 1911

Fallbrook, California 92028
Tel: (619) 723-8674

Cal and Kerith Graeber

P.O. Box 47
Fallbrook, California 92028
Tel: (619) 723-9292

Ikon Mining &
Exploration

Jim Walker & Mary Fong/Walker
2030 Shipway Avenue

l.ong Beach, California 90815
Tel: (213) 430-0080

Jewel Tunnel Imports

Rock H. Currier

Mail: P.O. Box 267
Arcadia, California 91006
Showroom: 222 Kruse
Monrovia, California
Tel: (818) 357-6338
Wholesale Only

Kassionas
John and Dolores Kassionas
P.O. Box 578
Alviso, California 95002
Tel: (408) 263-7784

Kristalle
332 Forest Avenue, #8

Laguna Beach, California 92651
Tel: (714) 494-7695

Pala International &

The Collector
912 So. Live Oak Park Road
Fallbrook, California 92028
Tel: (619) 728-9121
US Wats 1-(800)-854-1598

Pathfinder Minerals
Mary Jean & Larry Cull
41942 Via San Gabriel
Fremont, California 94538
Tel: (415) 657-5174

Mark & Jeanette Rogers
P.O. Box 1093

Yucaipa, California 92399
Tel: (714) 797-8034

Schneider’s
13021 Poway Road

Poway, California 92064
Tel: (619) 748-3719

Silverhorn
Mike Ridding
1155 Coast Village Road

Montecito, California 93108
Tel: (805) 969-0442

Video Minerals
Art Graeber
P.O. Box 252

Yucaipa, California 92399
Tel: (714) 797-2591

Weber's Minerals

605 San Dieguito Drive
Encinitas, California 92024
Tel: (619) 436-4350
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PAID FOR $

Mineral Collections,
Old Mineralogical & Surveying
Instruments,

Mineral Books
Mining Books & Journals

USG.S. Publications

GENE & JACKIE SCHLEPP « P.O. BOX 43603 * TUCSON, ARIZONA 85733
CALL COLLECT: (602) 325-4534

g




Arizona Dealers

Bitner’s, Inc. Kino Rocks & David Riley Minerals Maudine & Bob

\ 42 West Hatcher Minerals 529 W. Pepper Place Sullivan
Phoenix, Arizona 85021 6756 S. Nngaies Highwax' Mesa, Arizona 85201-7209

. - Geological
(602) 870-0075 Tucson, Arizona 85706 (602) 898-0740

Specimens Int’l.
9-11:15/Noon-5:30 3202 Saguaro
\ De Natura (Closed Sun.) David Shannon West %"rail
P Les & Paula Presmyk  (602) 294-0143 Minerals Tucson,
P.O. Box 1273 . J David & Colleen Arizona 85745
Gilbert, Arizona 85234 Michels Minerals ... v 510 Cirde (602) 743-0081
(602) 892-0779 Harold & Wilma Michel Mesa, Arizona 85202 See us at the major

1030 W. Tenth Street 602) 962-6485 shows only
Fosters Mesa, Arizona 85201 {
Wayne Richards (602) 969-0105
& Sarah Foster
1511 E. Edgemont Ave. Midwest Minerals

Phoenix, Arizona 85006 and Mining

(602) 265-1567 Stan Esbenshade
1501 W. Kilburn
Tucson, Arizona 85705
(602) 293-8474

The
DEEP CLEANING GUN

The gun, due to its high pressure spray, is particularly
useful in cleaning mineral specimens, fossils, carv-
ings etc. with the use of tap water only. The tank may
also be filled with acid solution, cleansing solutions
or other liquids. With the gun at maximum perform-
ance, at a distance of 50 cm, it is possible to obtain
optimal cleaning; by moving the spray close to the
object, the effect will be deep cleaning and will even
remove oxidation, incrustations and coatings.

V/2V/4

| sassi di alfredo ferri

See it at Via Guido d’Arezzo, |l
DESERT 20145 Milano, ITALY
INN Phone: 02-43-5000
foom 122 Fax: 0392-4694517
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HAWTHORNEDEN

Just “: hour
South of Bancrofi,
in Bannockbum

BANNOCH BURKM

ELDORADO

WY T OTTAWA

FINE MINERALS

\ FREE LIST- SHOWROOM-SELECTED SHOWS

"vl-

i VIDEO CATALOG Worldwide localities, Gem crystals Large selection

of Midwestem specimens. MI. Copper, WL & ML -
Call or write for free list or info on iron minerals. Tristate & Wl. Lead Zinc specimens.
showroom hours or video catalog Beautiful Fluorite from IL.  VISA & MC. Welcome

Toll Free 1-800-558-8558 L T. Hampel's
COLLECTIONS WANTED | | Precious Earth Co.

ANONYMOUS FINDERS FEE PAID P.O. Box 39 Germantown, W! 53022

, ] —a——PICK & HAMMER ——,
WILLIS' EARTH TREASURES Cecil S. Cosse' 1
Fine Mineral Specimens | geologist |
Wholesale & Retail \V Eggletonite —Little Rock, Ark_Biue-tip
Rock Trimmers & Hardwood Celestite, Nice Caicite Geodes, Popcom
Thumbnail Cabinets Aragonite Stalagmites — Tex
Send want list or by appointment 4613 whespenng rock in
116 Prospect St., Stewartsville, N.J. 08886 sprng. lexas 77388 713) 200-8058
201-859-0643 —— MINERALS

We cross the globe to select rare minerals, gems, and gem-rough
from exotic locations. We cross the country to bring them to
you. Meet us in:

Springfield, MA  St. Louis, MO Denver, CO

Aug. 11-13 Sept. 8-10 Sept. 15-17

(Mountain Minerals <Intemnational

P.O. Box 302 ® Louisville, Colorado 80027-0302
Tel: (303) 938-9308 _J
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HWY 401 Wend', & Frank Melanson
TORONTO BELLEVILLE MONTREAL Maibag Address: R. R. #1, Eldorado, Ontanio, KOK 1Y0

8 ANC ROFT FINE MINERAL SPECIMENS
Micromount to Cabinet Size

WANTED TO PURCHASE — OLD COLLECTIONS

Open Mid-May 1o September
(Otherwise By Chance or By Appointment)

(613) 4734325

[ THE TREASURY ROOM

* STUART & DONNA WILENSKY -
*EXCEFTIONAL SHOP OPEN
AESTHETIC : MON-THURS
MINERAL - BY APPT
SPECIMENS *1 FRI-SUN
P.O. Box 186 10-00-5-00
Sulbivan St S14-BRR-4411 davs
Wurtshoro, NY 12790 914-695- 1550 eves

Barbara Sutcliffe * Rex Cook |
Dealers in Fine Minerals

Weardale Fluontes & Hopes Nose Gold i stock
I Buying Old-ume Briush Classics

03 Halifax Rd., Nelson, Lancashire,
BB9 OEQ England » Tel: (0282)64615

COLLECTOR WANTS

Quality Pegmatite Minerals from the Portland, Con-
necticut arca ® Especially Stnckland and Gillene
Quarmes ® Rare Species and Unidentifieds of Par-
ticular Interest ® Also Facet-grade Rough of Any
Species from Connecticut
Dr. Bruce Jarnot ® 7107 Chalet Place
Huber His., OH 45424 @ (513) 236-8350

SALESMAN & BUYER NEEDED

KENT CO s looksng for ambibous ssncere Deapie t0 buy and s
WhOWLHe rOugh QeMSIOnes  Severd DOSMONS avisiabée

ALTHOR PRODUCTS

FREE CATALOG

Features over 100 sizes in micro-
mount, perky and magnifier boxes.

CALL NOW (203) 762-0796

J -
Also:

foam inserts,labels, polybags, vials.




Sierra Vista
MINERALS

fine minerals

ROCKWARE

Software for
serious collecters

IBM PC
(XT,AT,PS2,CLONES)

VAX(CALL)

ANY PC-DOS MACHINE MACINTOSH

IDENTIFIER

* All Known Specimens 3200 +

 Search on over 40 critena from
Chemical Composition to Hardness

* Generate Custom Reports

* Interface to CATALOGER

* Price 69.95

CATALOGER

* Add * Browse * Delete * Modify
Specimens

* Unlimited Number of Specimens

* Over 40 criteria for classification

* Generate Custom Reports

» Labels

* Interface to IDENTIFIER

* Price 79.95

we buy
collections

free lists

showroom by
appointment

Get both for 99.95
Call for free Demo Disk
Will custom either free (within reason)

Will rebate purchase price of any other rock software
up to half the price of ROCKWARE

ROCKWARE
369 G Western Drive
Santa Cruz, CA 95060
Tel. (408) 423-5589

2375 E. Tropicana, #186
Las Vegas, NV 89119
Tel: (702) 361-2430

. Parag . Gem s__

I
Your best source 1&,

F‘srg:.r Gems
M4/ 15-A
Sunder Magar

Mineral

i 4
lor hine Inchar ,1- - - 1
il ' SV Road Malad
. 4 ¥ Bombay-6H4
MDA

Specimens!
FREE LIST"

CRESTMORE / JENSEN
QUARRY MINERALS

75 Species, Crestmore Quarry
25 Species, Jensen Quarry
Sent $1 for catalo% to:
.Imbpa Mtns. Cultural Center
7621 Granite Hill Drive

|___Riverside, CA 92509 (714-685-5818)

josep barba

wholesaler of minerals and fossils
specialized in Spain and Morocco
loreto, 8 - 08029 barcelona - spain

tel. (93) 23033 81
telex 99352 - TXSU-E fox 3-3259134

-
Fine Australian &
Overseas Specimens -
Micro to Museum Sizes
Rare Australian Species

Robert Sielecki
exploration gmfﬂgmv

Janine Rea
mine geologist
42 Hex St., Tottenham

Melbourne, Victoria 3012
Awustralia (phone (03)314-9612

The MINERAL

DETECTIVE’

549 95
Postpaid

For IBM-PC
or compatible
320K, Mono
CGA, EGA

Useyourmmarwalewmﬂehslsb
identify an unknown mineral ... or just challenge
the MINERAL DETECTIVE with one you know!

Over 200 species can be analyzed & identified.
ART-TECH Associates (619) 720-9130

8th Edition Standard
Mineralogical Catalogue

This useful price reference guide sids you in establishing valwes of
sprcimens. collections and sids i intefligent buying, sefling.
tradimg. Over 12,000 prices, evalustion hints, special sections and
more. Absolule necessity (or colleciors, beginner 10 sdvanced.
Thousands sobd. %6.00 plus 75¢ shipping. Mineralogical Studies,
1145 Foxfire Rowd, Kernersville, WO 27284,

0. ide, CA 54
{O Box 1178 Oceanside, C 920}

TOPAZ-MINERAL EXPLORATION
DEPT M

1605 HILLCREST
GRAND HAVEN. M| 49417

WORLD-WIDE MINERALS
PSEUDOMORPHS
LIST

Hlle [TERALS
HllD
EMSTONES

Direct from Brazil

OCEANISIDE GEM IMPORTS, IC.

P.O. Box 222
Oceanside, N.Y. 11572

Phone (516) 678-3473
Hours by Appointment

RARE SPECIES
® free list ®

P. B. Scortecai
Via Erbosa. 15
52100 Arezzo, Italy

MONTEREGIAN MINERALS
MICROMINERALS AND RARE SPECIES

Specializing in Mt. St-Hilaire and
other Canadian localities. List available

P.O. Box 2096, Dorval, Quebec
H9S 3K7 CANADA
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After several weeks of “happy hunting”
in Europe and Africa we will be exhibiting
our mineral “trophies” at the Springfield,
Mass. Show at the Springfield Civic
Center, August 11-13.

*We are interested in acquiring collections

MIRIAM & JULIUS ZWEIBEL
812 N. Ocean Blvd., Suite 204 ® Pompano Beach, FL. 33062 ® (305) 781-9860

GIRDAUSKAS MINERALS

2 CLEVELAND DRIVE, POUGHKEEPSIE, N.Y. 12601, U.S.A.

WANT LISTS WELCOME!

We Accept
l SERVING COLLECTORS WORLDWIDE: Private Collectors, Schools, Museums
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MEL & GRACE DYCK
1559 N. 18TH Street

DYCk's LARAMIE, WY 82070
Minerals (307) 7428719

fine mineral specimens

® visits by appointment
® mail-order lists
® shows

| MINERAL

EXPORT & SALE OF MINERALS LTD.
Brazilian mineral specimens for collection
Fine and rare pegmatite minerals
Wholesale and retail
By appointment only
ASSAD MARTO
Rua Carlos Tiago Pereira, 258
Jardim da Saude
CEP04150 Sao Paulo, S.P., Brazil
Tel: (011) 276-2229

Specializing in

Fine Mineral Specimens

Wholesale & Retail

A\, Route 1, Box C20A1
Saulsbury, TN 38067

gﬂ%? y 3 %}ﬁd

Fine gems & minerals
£
6001 N. Federal Hwy.
Boca Raton, Florida 33487

Tel: (407) 241-9933

(901) 376-1149

MICRDMDLWTS. THUMBNAILS,
MINIATURES & CABINETS

Specializing in Arsenates,
Benitoite & Associated Minerals.
Micromount List, $2, refundable.

Bruce & Jo Runner

- il = —

13526 South Ave., Delhi, CA 95315
Showroom by Appt. (209) 634-6470

COMING “DOWN UNDER"?

PIERS & ROBYN FOA
-.'lf

KOVAC'S GEMS & MINERALS

291-293 WATTLETREE ROAD
EAST MALVERN VIC. 3145

PHONE (03) 509 1611
TELEX 30625/ ME1087

TRY ALUSSIE SOUTHERN HOSPITALITY
WITH THE MIN. RECORD REPRESENTATIVES
IN THE LAND OF THE BROKEN HILL'"

Looking for

Meteorites?

Swiss Museum offers free sales list.
Swiss Meteorite Lab.
Museum Bally-Prior

Rauchensteinstr. 12
CH-5000 Aarau

We also buy meteorites!

LUIZ
MENEZES

We have a large selection of
Brazlian minerals, includin
superb RUTILATED QUAR
crystals, blue phantom
quartz, amethyst rosettes,
pegmatite minerals. rare min-
erals from the Jacupiranga
mine, and many others. Visit
our showroom in Sao Paolo
L

R. Eng. Agenor Machado 108
CEP 04710 - S3o Paolo, BRAZIL
Phone (011) 521-0538

KAPI MINERALS

Mining the Red Lead Mine
for Crocoite = Write
for Free Wholesale Catalogue

.
Shane Dohnt
196 Redwood Rd.
Kingston 7050 Tasmania

Australia

Phone: 002 296076

Schooler’s

Minerals & Fossils

Quality Specimens
for the Collector

At Shows & By Appointment

P.O. BOX 1032, BLUE SPRINGS, MO 64015
B16) 931-1576

SH‘ us at

the 1989

Tucson,

Clear Lake City, TX
& Corpus Christi, TX
Shows!

Dalion & ConsicPrince

5021-A Augusta, Houston, Texas 77007

SIERRA GONTACT

MINERALS

Fine mineral specimens from worldwide locations

humbnals 10 Laree Museum Peces
Lfuber Hvdraule Rock Splimiers
Inquines Invited
Collections Wanted
e —

STEVE ROSE » HARVEY GORDON
1002 S. WELLS AVE.. RENO, NEVADA 89502
NEL: 702-329-8765 (). 702-329-4866 (H)
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NICK CARRUTH
Specalizing in British Minerals
Cornish Classics and Worldwide Specimens stocked

OLDTIME BRITISH ALWAYS WANTED

———eeipp> Periodic List g
Copse Cotrage, Delaware Road
Drakewalls, Cornwall PL18
England (0822) 832530

EMPEROR QUALITY GEMS
100% AUS LIAN OPALS
Mined, Valued, Sold Direct, Black, Crysial,
White & Dark Based Opal, Rough & Cut
INVESTMENT QUALITY
Phone Ausiralia (08)265-5471 or (08)264-0062
BOX 68, GUMERACHA 5213, SO. AUSTRALIA

OLD & RARE BOOKS

Mineralogy * Gemology
Geology * Mining
Bought & Sold
Latest Catalog $1

Frederick Blake

* Bookseller »

12 Hempstead Ave., Rockville Centre,
NY 11570 = Tel: (516) 678-4810

Torrance, CA 90505
Fine mineral specimens in
all sizes and prices from
world-wide localities.
Always something new.
Send for list.
(213) 373-3601

Books

Old & Rare
Bought & Sold

Send S2.00 each for
Catalogs #1 & 92

Send S5.00 for
Catalog #3

WRIGHT'S ROCK SHOP

( SHOW SCHEDULE

Denver. CO Sept 13-16
(Holiday Inn. rm. 283)
Winston-Salem. NC
Sept. 14-16
Houston. TX Sept 29-Oct |
Detroit. MI Oct 13-14

NEW ACQUISITIONS

Superb celestite
from Machow mine,
Poland

Fenster Quartz.
Pike Co., Arkansas

/

ROUTE 4. BOX 462. HOT SPRINGS. ARK. 71913

SCHNEIDER'S
rocks & minerals

13021 Poway Road
Poway, Califomia 92064
619-748-3719

California tourmaline,
spessartine, morganite &
minerals from
worldwide localities
TI 1]

BY APPOINTMENT ONLY
OR SEE US AT THE SHOWS

AUSTRALIAN
- MINERALS

Micros to Museum
Quality, Type Localities
& Rare Specimens from

Australia. Send Want
List or request our Price
List.

:}' yril Kovac (Gemcraft P.L.)
1st Floor, 293 Wattletree Rd.
East Malvern, Melbourne,
Victoria 3145 Australia
Tel: (03) 509-1666

-

Catalog #3

Sowemtific Instruments - 18th and 19h comntury
mathematical, philosophical and optical
instruments of all kimds - mcluding microscopes
telescope | flobes and orreries, dials,
compass s, surveying, navigating, draumg,
calculating and laboratory apparatus

Scientific
Instruments

OUT—-OF
BOOKS PRINT

Send $2.00 for latest catalog
Iusnng 100's on minerals mining
geology, fossils, gems

Tel.: 619-488-6904

PERI LITHON BOOKS

P.O. Box 9996

5372 Van Nuys Court
San Diego, Calif 92109

"DAVID & KAREN DeBRUN
Collectors of
® Crystalized Mineral Specimans

Especially Quarts. Galena,
Wisconsin Locations
® Oid Scientific Instruments
Especially Goniometers, Petrographic
Micrascopes
@ Oid Surveying Instruments
Especially Mining Transits. Theodolik's
® Related Books & Magazines
Especially Dana Books. Oid Instrumen! Calalogs

331 Marquette St.. Fond du Lac. Wi 54835
Telephone: (414) 923-1348




Fine
Mineral Specimens

* Bpreeializing in °

« Grreatl Qlagsices, -

_h[qlum& Vakistani

Pramatite Minerale. '8
' l

liste issurd. —

#.@hodda
Box 51
Short HKills, N.J. 07078

(201) 467-n21)12

Rare Species?
Common
Minerals?

Our customers say: “Quality material,
accurate labels, excellent wrapping.’
Find out why! $1 brings 20 pages ot
listings. $2 puts you on our mailing list
tor a year

NMinerals Ulnlimited

P.O. BOX 877-MR
RIDGECREST, CALIF. 93555

%ﬂ/ﬂfm %”l dia

SPECIALIZING in GREEN APOPHYLLITE,
MESOLITE sprays, NATROLITE in vugs, CALCITE
varieties, STILBITE bowties, OKENITE geodes,

Send us your requirements
or visit us in Bombay for
the largest and finest stock
of Indian Minerals

PREHNITE stalactites, colorful GYROLITE balls,
HEULANDITE, SCOLECITE.

RARITIES: POWELLITE, YUGAWARALITE,
GOOSECREEKITE, BABINGTONITE.

ZEOLITES INDIA, D-311 Manju Mahal, 35, Nargis Dutt Road,
nr. Dilipkumar’s Bunglow, Bandra (West) Bombay 400 050 India. Tel: 532284

G. Carlo
Faoravant

mineralogist

&

letrabedirite Cairrerea

19/20 Via Pie di Marmo
Rome, Italy

P e e e e et e
Located between Piazza
Venezia and the Pantheon

Mon. 5-8 pm; Thurs. & Fri.,
11-1 pm, 5-8 pm; Sat. 11-1 pm

Phone: 06-6786067

Mineral List Available

WHOLE EAKRKTH MINERALS
r.o.sox 50008
RENO, NEVADA 89513

Kristalidruse is the largest mineral shop
in Munich.

* European Classics
* Rare Species Worldwide

Send us your want list or visit us
when you're in Munich.

Mon.-Fri. 96, Sat. 9-1 p.m.
Downtown Munich near the
Stadtmuseum, 2 minutes from
the Marienplatz in the Dultstrasse

OBERANGER 6, D-8000 MUNCHEN 2
Tel. 089-260-4018

Jysons’

fine mineral specimens

b

Rod & Helen Tyson||{
10549 133rd Street '-
Edmonton, Alberta
Canada T5N 2A4

(403) 452-5357

.,.‘{“‘..,.

Uik

July 15-16
July 22-23
July 22-23

Long Beach, CA
Colorado Springs, CO
Mattituck, NY (East
end Long Island)
Aug. 2-6 Spruce Pine, NC
Aug. 56 San Francisco, CA
Aug. 11-13 Springfield, MA*
Aug. 12-13 Cleveland Hts., OH
Aug. 26-27 Sunape, NH*
Sept. 9-10 Danbury, CT*
Sept. 15-17 Denver, CO

(Main Show)
Sept. 29-
Oct. 1

5th & Toushnal, Box 157, Tombsiony . rizons 35633
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Torino!

A\

Visit the World-famous Torino Show * October 7-9

mineral show is held
each year at Torino
(Turin), the weekend
before the Munich
Show. Torino is just

southwest of Munich.
Why not come to
Europe a week early

Qi visit one of the

ca. 600 km (370 miles)

ITALY'S premier gem &

Scheelite
rnf; '1‘!’*-1‘”:1

biggest shows of the year?

Gabelli,

Beautiful scenery,
excellent food, friendly
people and exciting
minerals including
fresh material from
summer finds in the
southern Alps! For
information: Scuola
Via Monterosa 56,
[-10154, Torino, Italy

4

Ronald E. Bentley (Pres.)

6 Claremont St

Enfield, CT 06082
Abraham Rosenzweig

(Vice Pres.)

P.O. Box 16187

Temple Terrace, FL 33617
Patricia A. Carlon (Secr.)

1110 E. Emerson

Bloomington, IL 61701
Arthur Roe (Treas.)

3024 E. Sixth

Tucson, AZ B5716
Richard C. Erd

U.S5.G.S., 345 Miadiefield Rd

(MS-810) Menio Park, CA

94025

Anthony R. Kampf

Mineral. Section,

Nat. Hist. Mus.

900 Exposition Bivd.

Los Angeles, CA 90007
Mary Lynn Michela

7413 N. Mowry Place

Tucson, AZ 85741
George W. Robinson

Mineral Sciences Div., NMC

1926 Mernvale Rd.

Ottawa, Ontario K1A OM8
Wendell E. Wilson

4631 Paseo Tubutama

Tucson, AZ B5T15

dates
Oct. 15
Dec. 15
Feb. 15
April 15

Jan_ -Feb. issue
March-April 1ssue
May-June ssue
July-Aug. issue
Sept.-Oct. issue June 15
Nov.-Dec. issue Aug. 15

An additional 20 days past the
closing date are allowed in which
advertisers may make changes
(excluding size changes) in ads
ailready paid for

Design

Arab Countries
Abdulla Mohammed Al-Khulaifi
P.O. Box 3454
13035 Safat. Kuwait

Australia
Piers Foa
Kovac's Gems & Minerals
291-293 Wattietree Rd
East Malvern, Victoria 3145

Belgium
Paul Van Hee

Manale: 43
B-2120 Schoten

Canada

Mrs. J. W. Peat

36 Deepwood Crescent
Don Mills, Ontario M3C 1N8

France
ADIDOM
32, rue Servan
75011 - P

Great Britain

Mrs. Pat Chambers

C.|. international

37 Stanley Road
Stevanage, Herts. SG2 OEF

faly
Renato & Adrnana Pagano
P.O. Box 37

I-20092 Cirusello Balsamo MI

Japan
Tsukasa Kikuchi
P.O. Box 18, Hongo
Tokyo 113-91

Netheriands
W. J R Kwak

Kabelauwallee 23
6865 BL Doorwerth (Gid)

Scandinavia
Claus Hedegaard
Storgade 71
DK -8882 Faarvang. Denmark

South Africa

Horst Windisch

30 Van Wouw Street
Groenkiool, Pretoria

Spain & Portugal

Baey Minerals

Paseo de la Castellana, 171
28046 Madnd, Spain
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