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famous mineral localities:

the Broken Hill mine
Zambia

by C. W. Notebaart
Stadhoudersplein 25 C
3039-ER Rotterdam
Netherlands

and S. P. Korowski
Nchanga Consolidated Copper Mines Limited
P. O. Box 906
Kitwe, Zambia

HISTORY

The Broken Hill lead-zinc mine i1s located near the town ol
Kabwe, 140 km north of Lusaka, the capital of Zambia, on the
main route to the Copperbelt (Fig. 1). The ore deposit was
discovered in 1902 by T. G. Davey, a consulting engineer with the
Rhodesia Copper Company, who was searching for old copper
workings reported to exist in the area. One day he observed a prom-
inent rounded hill in the distance (Fig. 2), called a kopje In
Southern Africa, and decided to divert from his planned course.
Later he wrote, “On reaching the kopje, | commenced to map the
stone as | ascended. At first—that is, about the base of the kopje
| discovered a little limestone as well as hematite, but it was not
long before | broke a heavy piece of stone which was perfectly
white and which | at once recognized as cerussite or carbonate ol
lead. From this point to the summit of the kopje, | did not cease 10
find both carbonate and sulphides of lead as well as carbonates of
zinc.” Knowledge of the famous Broken Hill mine in Australia led
Davey to name his discovery as the Rhodesia-Broken Hill. The
name was changed to Zambia-Broken Hill after independence in
1964. The nearby town, however, has always been known as
Kabwe, a name which had been used by Africans for the vicinity. It
means “place of smelting,” referring to the pre-European smelting
of high-grade iron ore in the area.

The excitement of the discovery, prompted no doubt by visions
of another Australian Broken Hill, resulted in the railway being ex-
tended from Livingstone to Kabwe, a distance of 600 km.
When the railway men eventually reached Broken Hill, the largest
hut which they found in the hittle town accommodated the local
bar.

T'he Rhodesia Broken Hili Development Company was formed
in 1904. The first high-grade zinc ore was mined in 1906 and cal-
cined locally. Operations were discontinued in 1907 due to the high
cost of transport of the calcine to the smelter. In that period the
famous bone cavern in No. |1 kopje was discovered. This cavern
contained a large accumulation of amimal bones which were
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Figure 1. Location map.

cemented together by rare zinc phosphates associated with
cerussite. Evidence of human occupation was provided by primitive
stone implements.

No. | kopje is also the place where the famous Broken Hill man
or Homo Rhodesiensis was found. This happened in 1921, when
mining had progressed to the lower levels of the cave deposits, some
24 meters below the surface of the plain. On an afternoon shift,
when the European shift boss and his African miners returned to
the working face after blasting, they saw a skull (Fig. 3) peering at
them from the pile of broken rock. The superstitious miners (0ok
to their heels and only after the skull had been displaved on a stake
for several days were they prepared to start work again. Fortunately
their supervisors realized the importance of this find and the skull is
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Figure 2. A view of No. 1 kopje. (Photograph
courtesy of the Institution of Mining and

Metallurgy.)

now the proud possession of the British Museum. The estimated
age of the skull was 40,000 years although recent investigations
would indicate a middle Pleistocene date, possibly well over
125,000 years.

It is interesting to speculate what the Broken Hill cave people
may have thought of their glittering surroundings. They certainly
had an opportunity to be among the world’s first collectors of rare

Figure 3. The first mineral collector? Skull of
Homo Rhodesiensis, found in No. 1 kopje dur-
ing mining operations in 1907. The estimated
date is 40,000 BP, but may be as early as
120,000 BP. (Photograph of a replica by the
Livingstone Museum, Zambia.)

minerals and fine crystal specimens! (They also had the opportunity
to be poisoned by all of the soluble lead carbonate surrounding
them. Ed.)

Following the temporary suspension of operations in 1907 it was
decided to build a full metallurgical treatment plant at Broken Hill
for the production of lead bullion from high grade ore mined in
No. | kopje. Continuous operations started in 1915 after commis-
sioning a small lead blast furnace (Fig. 4). Subsequently, additional
blast furnaces were built and in 1917 lead production was 4780
tonnes.

In 1920 a process was developed for the treatment of zinc silicate
ores, using leaching and electro-winning. A full scale zinc electro-
winning plant, the first of its kind, started production in 1928.
After the ores which could be mined by open pit methods had been
virtually exhausted, underground mining started in the late 30’s. A
differential lead/zinc flotation plant, hearth furnaces to treat the
lead sulfide concentrate and a sphalerite roaster were commissioned
in 1946. Over the years, facilities have been added to recover other
metals as by-products: vanadium oxide was first produced in 1931,
followed by cadmium in 1956 and silver in 1958. A new lead blast
furnace and a sinter plant were built in 1954 but were closed down
five years later. In 1962 an Imperial smelting furnace and a new
sinter plant were commissioned. To treat the large, high-grade ox-
ide dumps a Waelz kiln plant was constructed and became opera-
tional in 1975. At present, the mine produces 14,000 tonnes/ year of
lead and 46,000 tonnes/year of zinc. A very detailed account of the

history of the metallurgical operations has been given by Barlin
(1970).

GEOLOGY

The geology of the Broken Hill mine has been described by
Pelletier (1930), Taylor (1954), Coles (1959), Whyte (1966) and
Kortman (1970); the following summary is largely based on these
publications. The ore deposits occur in a series of Precambrian
dolomite rocks which are flanked by shales and phyllites. Originally
it was thought that the dolomite rocks formed the center of a syn-
form, but more recent data (Kortman, 1970) indicate that the
argillaceous rocks on both sides of the dolomite zone cannot be
correlated stratigraphically. It is thus probable that the dolomites
and argillaceous rocks are part of a steeply inclined series which
strikes to the northwest and dips to the northeast. Argillaceous
layers also occur within the dolomites and the contact between one
such layer and the ore can be seen in the No. 2 orebody, where it
forms the hanging wall of the ore. Outcrops of conglomerate and
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Figure 4. A view of the first furnace in opera-
tion, as seen from No. 1 kopje. (Photograph
courtesy of the Institution of Mining and
Metallurgy.)

sandstone are present to the northeast of the mine. Granitic rocks
east of Kabwe are probably older than the dolomite series (Taylor,
1954).

Originally seven outcrops existed which were numbered |
through 7. Later, three other orebodies were discovered and these
were designated 8, E and X. It was subsequently shown that Nos.
3-4 and 5-6-7 formed only two distinct orebodies, reducing the
total to seven. The No. 1, 3-4 and 5-6 orebodies have irregular
pipe-like to vein-like shapes, dip steeply northwards and generally
plunge east-northeast. The 5-6 orebody extends to the deepest level
of the mine, 470 m below the surface, and is the largest of the seven
orebodies with a strike length of around 800 m. The lens-shaped
No. 2 orebody, located along the contact between the dolomite and
an argillaceous series, is 100 m long, 20 m thick and extends 250 m
below the surface. No. 8 orebody, which is also lens-shaped, does
not outcrop and extenas between the 230 m and 360 m levels and 1s,
in fact, a series of small pipe-shaped deposits in mutual contact
with each other.

MINERALOGY

The orebodies typically consist of a sulfide core surrounded by
an oxidation zone containing secondary lead and zinc minerals.
No. 2 orebody is virtually completely oxidized. The sulfide mineral
assemblage consists of medium-grained pyrite, sphalerite and
galena with very minor quantities of chalcopyrite, bornite,
covellite, chalcocite and tetrahedrite. Pyrite was the first mineral to
crystallize, followed by sphalerite and galena. Kortman (1970)
notes an antipathetic relationship between galena and pyrite; i.e.
the sulfide ore consists either of galena and sphalerite with very
minor pyrite or of sphalerite and pyrite with little galena.

In the transition zone between the primary ore and the oxide
zone galena is partially converted to cerussite or is replaced by
smithsonite. Secondary galena occurs here as veinlets surrounding
and replacing grains of pyrite and sphalerite. These galena veinlets
often have a central core of smithsonite and willemite and are
evidently of supergene origin. The associated pyrite 1s partially
altered to goethite.

The ore in the inner regions of the oxidation zone is usually
massive and fine-grained, whereas in the outer regions the texture
ranges from massive through boxwork to cavernous. This ore
varies in color from light gray to brown due to iron oxides and fre-
quently shows color banding. The main ore minerals in the oxida-
tion zone are willemite, smithsonite and cerussite. The vanadium
minerals, descloizite, vanadinite and mottramite are concentrated
in the outer zones of the orebodies. The most likely source of this
vanadium is the argillaceous country rock which contains, on the
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average, 120 ppm vanadium,

In the following individual mineral descriptions, emphasis has
been placed on the secondary lead and zinc minerals of interest to
collectors.

Pyrite, FeS.
Pyrite was the first sulfide mineral to crystallize. It occurs as
subhedral grains associated mainly with sphalerite.

Sphalerite and Wurtzite, ZnS

Sphalerite is found in anhedral grains associated with pyrite or
galena, but also occurs in large pure masses. Massive sphalerite is
transparent and has a greenish or yellowish brown color. It s in
timately intergrown with wurtzite. The iron content of the medium-
grained sphalerite ranges from 0.7 percent to 1.1 percent iron and
that of massive sphalerite from No. 8 orebody from 0.3 to 0.4 per-
cent iron (Kortman, 1970). Sphalerite is replaced by galena and, in
the transition zone between the oxide and sulfide ores, by smith-
sonite and willemite.

Galena, PbS

Galena 1s the main source of lead. It occurs mostly as anhedral
grains, replacing the earher deposited pyrite and sphalerite. Occa-
sionally, well-formed cubes are found in open spaces and are in
some cases overgrown by sphalerite. The occurrence of secondary
galena veinlets has been mentioned above. The galena contains on

the average 0.06 percent silver and 0.02 percent selenium (Kortman,
1970).

Copper Sulfides
The copper sulfides occur in very small quantities and are of no
importance as ore minerals or specimen matenal.

Copper, Cu; Cuprite, Cu,O

Native copper is present in very small amounts in the inner oxida-
tion zone and is associated with malachite, cuprite and chalcocite.
Cuprite occurs as small octahedral crystals.

Smithsonite, ZnCO,

Smithsonite is often associated with willemite and these two
minerals contribute by far the major part of the total zinc in the
oxide ore. It is generally massive, fine-grained and intimately
intergrown with other oxide minerals. In No. 2 kopje open pit
massive botryoidal smithsonite (Fig. 5) with a concentrically
banded structure and a light blue color can be found. The surface is
colorless hemimorphite crystals,
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Figure 5. Bluish white smithsonite balls (1 cm
across) on columnar goethite. Collection of the
Broken Hill Division of Nchanga Consolidated
Copper Mines Lid.

sometimes stained brownish by iron oxide minerals. Spencer (1908)
mentioned massive, mammillary smithsonite, partially or complete-
ly replaced by tarbuttite which appears on the surface as crystals.
Associated with these tarbuttite crystals are acicular, pale yellowish
crystals of smithsonite. Good smithsonite crystals can still be col-
lected, both underground and in the No. 2 open pit.

The following crystal habits have been observed:

(1.) Simple rhombohedral crystals up to 2 cm in length (Fig. 6).
(2.) Acicular scalenohedral crystals. In recent finds from under-

Figure 6. Smithsonite crystals with a typical
bow-tie shape. The longest crystal measures 2
cm. Collection of S. P. Korowski.

ground, colorless crystals of this type occur up to 2 cm long and lin-
ing cavities or joints in dolomite (Fig. 7). As mentioned above,
Spencer found this type on massive smithsonite, showing the
scalenohedron {2131} and the rhombohedron {0551}.

(3.) Scalenohedral crystals as found by Hurlbut (1954) on a
specimen from the Harvard collection. These crystals show large
scalenohedral faces {12.8.20.1), smaller scalenohedron faces

{21.7.28.12} and {2131}, and the rhombohedrons {1011} and
10221}.
] il |
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Figure 7. Acicular scalenohedral smithsonite

crystals up to 1.5 cm long. Collection of S. P.
Korowski.

(4.) Scalenohedral crystals with {2573} as the dominant form
(Hurlbut, 1954).

Cerussite, PbCO,

This was the first ore mineral to be identified in the outcrop and
the early mining was due largely to its abundance in the outer zones
of the orebodies. It is usually massive and finely intergrown with
willemite and smithsonite. Direct replacement of galena by cerussite
occurs in the transition zone between the sulfide and oxide ore.
Well-developed colorless crystals up to 7 cm long have been found

in cavities (Fig. 8), the largest crystals often being covered with
microcrystals of hemimorphite.

Figure 8. A large cerussite crystal (3 cm long).
Collection of the Brokem Hill Division,
Nchanga Consolidated Copper Mines Ltd.

Cerussite crystals are elongated along the @ axis and are prismatic
or tabular parallel to the pinacoids {010} or {001 }. Multiple twin-
ning (Fig. 9) forms the characteristic six-rayed groups. Spencer
(1908) mentioned the occurrence of stalactitic growths up to 6 cm
long on the walls of the bone cavern in No. |1 kopje. These stalac-
tites did not show the characteristic concentric banding but con-
sisted of a mass of distinct needle-shaped microcrystals. In recent

years good cerussite crystal specimens from Broken Hill have
become rare.
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Figure 9. An aggregate of cream-colored
cerussite twins. The specimen measures 15 cm
across and is from the collection of J. Salmon.

Figure 10. Small globules of dark green plumb-
ian malachite on a cerussite twin crystal. Collec-
tion of S. P. Korowski.

Malachite, Cu,(CO,)(OH);; Resasite, (Cu,Zn),(CO,MOH),

Malachite is the most common of the secondary copper minerals
at Broken Hill. Even so, it is only rarely observed during the pres-
ent underground mining operations. The presence of lead and zinc
has resulted in the formation of two interesting malachite varieties:
plumbian malachite and zincian malachite, the latter in association
with rosasite.

About six years ago, mining produced many specimens of well-
crystallized cerussite covered with small globules (Fig. 10) and
coatings of a dull grey-green malachite, which appeared to replace
the former. X-ray powder photographs showed significant line
shifts as compared to normal malachite. Unfortunately the
presence of abundant inclusions of cerussite has so far prevented a
detailed chemical analysis. However, microchemical tests on
optically-selected malachite fragments show the presence of lead
which could not be attributed to microscopically visible cerussite.

During the same period geologists have submitted to the authors
several specimens of silicified and iron-stained dolomite, containing
layers and rounded masses of malachite. These show dark green
cores, lighter green middle layers and blue-green outer shells (Fig.
11). X-ray analysis confirmed the sequence malachite-zincian
malachite-rosasite, passing from the core to the outer layer.

AIIII"“E. CU.{C‘OJ:‘:OH );
Mentioned by Mennell (1920), but not found in recent years.

Aurichalcite, (Zn,Cu).(CO,),(OH),

Mennell (1920) described aurichalcite as pale bluish green, hair-
like crystals lining cavities in the oxide ore. It has not been iden-
tified in recent times.

Tarbuttite, Zn,(PO)NOH)

Tarbuttite was first discovered at this locality by Spencer (1908)
who named the mineral after P. C. Tarbutt, a director of the
Broken Hill Development Company and a mineral collector. For a
very long time the Broken Hill mine remained the only locality

Figure 11. Concentric layers of malachite, zinc-
ian malachite and rosasite. Collection of S. P.
Korowski.
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Figure 12. Tarbuttite crystals (up to 1 cm) in
porous goethite. Collection of J. Salmon.

where this mineral was found although a second occurrence was
recently discovered at Reaphook Hill in the Flinders Range, South
Australia (Hill and Milnes, 1974; Johnston and Hill, 1978).

The most important occurrence is at the No. 2 kopje, where it
can be collected in the open pit or, more conveniently, from a small
dump 100 meters to the east. It occurs here as well-defined, col-
orless crystals scattered profusely in cellular masses of goethite
(Fig. 12). Less often, the tarbuttite is associated with rosettes of
lath-shaped hemimorphite microcrystals. On a small heap of tar-
buttite ore near the edge of the open pit a specimen was found with
pale yellow, elongated, 2-cm-long tarbuttite crystals associated with
globular beudantite (?). Tarbuttite also occurred in No. 1 kopje as

thin crusts of microcrystals, together with hopeite on the bone
breccia.

The tarbuttite crystals (Fig. 13) are triclinic with {001}, {010},
{100}, {221}, {101} and {211} as the most common forms out of a
total of 17 identified by Spencer (1908). A perfect cleavage is
developed parallel to (001) and cleavage surfaces show a
characteristic pearly luster which allows easy identification. This
luster is also shown by the (001) crystal plane itself, although less
pronounced.

Tarbuttite was one of the last minerals to be formed.
Pseudomorphs of tarbuttite after botryoidal smithsonite have been
found in both the No. 1 and No. 2 kopje orebodies (Spencer, 1908).
Massive smithsonite was replaced at the surface by a layer of finely
crystalline anhedral tarbuttite, which itself was covered with
microcrystals. Spencer also described hollow tarbuttite pseudo-
morphs after descloizite crystals, up to 1 cm across.

Hopeite, Zn,(PO,),+*4H,0

Hopeite was first found 160 years ago on a few specimens from
the old lead-zinc mine of Altenberg near Moresnet (north of Liege)
in Belgium and was recognized as a new mineral by Brewster (1822,
1824). It was named after Dr. Thomas Charles Hope (1766-1844),
Professor of Chemistry at Edinburgh University.

Its abundance at the Broken Hill mine during the early mining
period is in contrast with its scarcity at the type locality, and
numerous attractive crystal specimens from Broken Hill have
found their way to museums and private collections all over the
world. Its associations and relationships with other rare zinc and
lead phosphates, carbonates and vanadates are of great mineralogi-
cal interest. A unique feature of Broken Hill hopeite is the direct
association with its source of phosphorous. In the famous cavern in
No. | kopje, hopeite replaced animal and human bones, the latter
associated with stone implements (White, 1908). These bone
fragments (Fig. 14) occurred in layers mixed with various propor-
tions of sand and clay in the central part of the kopje (Mennell and
Chubb, 1907) and had gradually filled up the large cavern which, at
the onset of mining operations, was no longer connected with the
surface.

The bones belonged to various animals including elephants,
lions, hyenas, antelopes, rats and birds (Chubb, 1908). Some of the

N
e

Figure 13. Tarbuttite crystal drawings showing
the forms a{100), 5{010}, c{001}, {223},
e{221}, f1101}, g{211}, k{111}. Reproduced
from Spencer (1908) with permission of the
Mineralogical Society.
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Figure I4. Bone breccia from No. 1 kopje. Col-
lection of the Broken Hill Division of Nchanga
Consolidated Copper Mines Limited.

bones showed tool markings—others appeared to have been
gnawed by hyenas. The bones are partially replaced by hopeite.
Perfect colorless crystals occurred in open spaces within the breccia
and grew on a thin layer of vanadinite or on crusts of hemimorph-
ite, tarbuttite, smithsonie¢ or mixtures of these (Spencer, 1908).
Some specimens consist of massive hopeite, covered with fine
crystals.

Figure 15. Hopeite crystal drawings showing the
forms a| 100}, b{ 010}, {031}, m{ 110}, r{ 131}].

The crystallography of Broken Hill hopeite was first studied by
Spencer (1908), with further data provided by Wolfe (1940).
Hopeite is orthorhombic and the crystals generally show few forms
(Fig. 15), the most common being { 100}, {120}, {010}, {101} and
{111}. Cleavage directions are parallel to the three axial planes, in
order of perfection: (100), (010) and (001). Spencer noted a zoral
structure, consisting of two apparently different substances which
he designated «- and S-hopeite. This zonal structure can be most
easily observed on sections parallel to the large (010) plane. The
a-hopeite has a higher birefringence and a larger optic axial angle
(2V = 36°) as compared to S-hopeite (2V = 20°). In S-hopeite the
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optic axial plane is sometimes orientated parallel to (001) and
sometimes perpendicular to (001). The 3 and v refractive indices of
3-hopeite are slightly lower than those of a-hopeite. No difference
in chemical composition could be detected.

Figure 16. Colorless hopeite crystal, 1 cm long,
from No. 2 open pit. Collection of J. Salmon.

Figure 17. A view of the hopeite collecting area
on the steep slope of No. 2 open pit.

Well-formed hopeite crystals (Fig. 16) can still be collected along
a few joints in the dolomite of No. 2 open pit (Fig. 17). Crystals are
often semi-transparent to opaque, due to iron staining, but still
make attractive specimens. Recently, perfect colorless hopeite crys-
tals up to 1 cm long have been found in small cavities in a limonitic
dolomite. On weathered specimens pseudomorphs of fibrous para-
hopeite after hopeite crystals, sometimes coated in turn with minute
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tarbuttite crystals, have been encountered. In some cases the
parahopeite was leached after crystallization of the tarbuttite,
resulting in hollow crystals with thin tarbuttite walls, but still clearly
showing the crystal shape of the original hopeite. Although pseudo-
morphs of parahopeite after hopeite are not uncommon, unaltered
hopeite is only rarely associated with separate crystals of parahope-
ite. Some years ago an interesting vein was discovered, containing
the whole sequence from unaltered, colorless hopeite crystals
through pseudomorphs of parahopeite after hopeite (with or
without tarbuttite), to separately crystallized, tabular parahopeite.
Rounded masses of hopeite in vugs lined with tarbuttite crystals
(Fig. 18) have been found recently.

Figure I18. A rounded mass of translucent
hopeite in a vug, lined with tarbuttite crystals.
The vug measures 4 cm across. Collection of C
W. Notebaart.

Pﬂﬂhﬂpf“f. ZI]-_{PO:]:“‘H;O

Parahopeite, dimorphous with hopeite, was first found in the
Broken Hill mine and was described in detail bv Spencer (1908). It
has been and still i1s much less common than hopeite. Crystals are
colorless to creamy white, although often lightly stained by iron ox-
ides. Various crystal habits have been observed; the most common
in recent finds is tabular (Fig. 19). Ledoux er a/ (1919) described a
prismatic habit (Fig. 20) and on weathered hopeite specimens an
acicular variety occurs.

Figure 19. Tabular parahopeite crystals on tar-
buttite crystals. The specimen measures 3 cm
across and was found in No. 2 open pit. Collec-
tion of C. W, Notebaart.
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The association of parahopeite with the two other rare phos-
phates (hopeite and tarbuttite) has been described above.

Parahopeite can still be found sporadically in No. 2 open pit.
Some years ago one of the authors (CWN) found here an attractive
vug (12 cm across), lined with colorless tarbuttite crystals and scat-
tered spherical clusters of cream-colored, tabular parahopeite
crystals.

Pyromorphite, Pb(PO,),Cl

Beautiful specimens with green and brown hexagonal prismatic
pyromorphite crystals up to 3 cm long were recovered during the
early mining period. (One of these is shown in color in Encyclo-
pedia of Minerals, 1974, by Roberts, Rapp and Weber; color page
98. Ed.) Small crystals of yellow pyromorphite associated with tar-
buttite, deicloizite and limonite have been reported from the No. 2
kopje orebody. Very common at this location is the association of
minute white pyromorphite crystals, perched on tarbuttite crystals.
Large groups of divergent golden yellow crystals have been found
recently underground (Fig. 21).

Libethenite, (Cu,Zn),(PO)OH)

Zambia has an obvious speciality in unusual libethenites. The oc-
currence of individual libethenite crystals of exceptional size in two
open pits on the Copperbelt has been described recently (Korowski
and Notebaart, 1978). Little known is the occurrence of a unique
zincian variety at the Broken Hill mine. This material was first
found as minute, greenish blue crystals in the underground work-
ings at No. | kopje during the early mining operations and was
subsequently described by Mennell (1920) as veszelyite, (Cu,Zn),
(PONOH),+2H,;0. Many years later Guillemin (1956), made a
detailed study of copper arsenates, phosphates and vanadates; he
obtained a sample of this material from the British Museum and
proved it to be a zinc-bearing libethenite. In 1971, while on a visit tc
the No. 2 pit, one of the authors (SPK) found greenish blue globules
(« 2 mm) and encrustations in tarbuttite ore. The mineral was copi-
ously present, but restricted to an area of only one meter across,
near the rim of the eastern side of the pit. An X-ray powder
photograph showed a pattern identical to that of normal libethenite
but micro-chemical tests indicated the presence of both zinc and
copper. This material is evidently similar to the zincian libethenite
studied by Guillemin. It would appear that a solid solution exists
between libethenite and a yet undiscovered zinc end-member.

Figure 21. A group of divergent, golden yellow
pyromorphite crystals (7 x 5§ em). Collection of
J. Salmon.

|
|
[
|
|
|
I
I
|
|
|
J

-_._._-—'-P

Figure 20. Parahopeite crystal drawing showing
the forms {100}, H{010}, {001}, 4{011},
g{012}, m{110}, w{322), M{110}, P{111}.
Reproduced from Ledoux er al. (1919) with per-

mission of the Mineralogical Society.
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The zincian libethenite has been formed by copper-bearing solu-

tions replacing tarbuttite, and is therefore late in the paragenetic
sequence.

Scholzite, CaZn,(PO,),+2H,0

Scholzite was recently identified on specimens submitted for
identification by the Broken Hill mine geology department. This
mineral has not been recorded previously for this locality. The spec-
imens consist of porous, boxwork goethite with minute sprays of
scholzite needles and thin, colorless plates of parahopeite, generally
not more than 0.5 cm long. These parahopeite plates are coated
with radiating clusters of colorless scholzite needles, up to 1.0 mm
long. Magnification under the stereomicroscope shows slender
prisms with well-developec terminations.

Figure 22. Large blades of white anglesite, up to
15 cm long; collection of the Broken Hill Divi-
sion of Nchanga Consolidated Copper Mines
Lid.

Descloizite, Pb(Zn,Cu)(VONOH); Mottramite,
Pb(Cu,Zn)VONOH)

A complete isomorphous series exists between the pure zinc and
copper end members. The name descloizite is used for all composi-
tions in which zinc predominates, whereas mottramite is applied to
the other half of the series. At Broken Hill, descloizite is not only
dominant but has contributed most of the vanadium that the mine
has produced. It is still readily picked up around old dumps and
along roadsides, attesting to its abundance during early mining.

Descloizite occurs as crystalline masses with dark brown crystals
projecting into open spaces (Fig. 23). Spencer distinguished three
common habits—pyramidal, prismatic and tabular—and
measured 5 to 8 forms on each with {100}, {111}, {110} and (011)
generally being dominant. In the experience of the authors with
both old-time and recent specimens from underground workings,
crystals are typically spear-shaped with rough surfaces.

A very simple habit of descloizite has been observed recently on
dolomitic rock from the No. 2 open pit. This dolomite is partially
replaced by iron oxides and contains small cavities, lined with col-
orless smithsonite crystals, from which bright metallic prisms of
black descloizite project. The prisms are square (or nearly so) in
cross-section and have flat basal pinacoids.

Mottramite bears no resemblance to descloizite. Much subor-
dinate to descloizite, but still relatively common, it is found most
typically as dull yellow or yellowish green masses in iron-stained
dolomite. The mottramite almost always contains minute inclusions
and thin veinlets of rosasite.
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Figure 23. Botryoidal vanadinite. The surface
has a yellow color and the interior is yellowish
brown. Collection of the Broken Hill Division
of Nchanga Consolidated Copper Mines Lid.

Vanadinite, Pb,(VO,),Cl

This mineral, which is known from many other localities in the
world as well-developed, hexagonal crystals, occurs in Broken Hill
almost exclusively in a unique botryoidal form (Fig. 23). About six
years ago a cavern several meters in diameter was discovered on the
430-m level of the mine. The walls of this cavern were heavily en-
crusted with botryoidal and stalactitic vanadinite, up to 10 cm
thick. The outer layers of this vanadinite are solid whereas the inner
zone, near the wall of the cavern, is usually porous with open
spaces accounting for about half the total volume. The porous
vanadinite frequently contains minute descloizite crystals which
project into the cavities. Sometimes, vugs with small quartz crystals
or cerussite crystals up to 1 cm are found. The concentric layers of
the massive botryoidal vanadinite alternate between yellow and
light to dark brown in color.

Spencer (1908) mentioned the occurrence of small globules of
light brown vanadinite, forming branching aggregates on the bone
breccia in No. |1 kopje. It was formed later than the thin crusts of
hemimorphite and tarbuttite but earlier than the hopeite. Accord
Ing to Spencer, this vanadinite is similar to that frogm Wanlockhead
in Scotland.

Anglesite, Pb50,

Anglesite is one of the less common secondary lead minerals. It
occurs as colorless, orthorhombic crystals up to 3 cm long with a
prismatic habit, showing {100}, {102} and {011} as the dominant
forms. Large platy crystals were found during the early mining
period (Fig. 22).

Beudantite, (?) PbFe,(AsO)NSONOH).

Small yellowish brown globules of a mineral belonging to the
beudantite group have been found associated with tarbuttite on a
specimen from No. 2 open pit. An X-ray powder photograph
proved very similar to beudantite although some differences were
noted. However the presence of arsenates would be unexpected at
this locality. Unfortunately, insufficient sample was available for
chemical analysis.

Goslarite, ZnSO,«7TH,O

This mineral is mentioned by Zealley (1912) as a white powdery
material encrusting sphalerite in one of the lower drives of the No.
| kopje.

Wulfenite, PbMoO,

The occurrence of wulfenite in the Broken Hill mine has not been
reported previously. It was found underground by the authors in a
cavity as orange-red tabular crystals associated with quartz crystals,
Willemite, Zn,Si10,

Fine-grained massive willemite, intergrown with smithsonite and
cerussite, occurs abundantly in the oxide zones of the orebodies.
Columnar crystals, up to 1 cm in length, are less common. Unlike
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the spectacular willemite from Franklin, New Jersey, most of the
Broken Hill willemite does not fluoresce under ultraviolet light
though a rare grain yields a faint yellowish fluorescence.

Hemimorphite, Zn,Si,0,(OH),+H,0

Spencer (1908) describes hemimorphite as one of the most abun-
dant zinc minerals. This may have been the case during the early
mining period but is certainly not so at present. Hemimorphite oc-
curs mainly as intimate intergrowths with cerussite and limonite in
the massive oxide ore. In the early years of mining operations it was
found as fibrous masses in crusts on the bone breccia in No. |
kopje and as small, short-prismatic, yellow crystals, associated with
tarbuttite and smithsonite on the surface of these crusts. Colorless,
short prismatic crystals up to 1 cm long occur on the light blue,
massive smithsonite from No. 2 kopje. Elsewhere, platy crystals
showing the forms {010}, {110}, {101} and {001} have been
found. Specimens of tarbuttite with small rosettes of hemimorphite
platelets have been collected from a dump near No. 2 open pit.

Chr}'mﬂ“a. [CU,A”;H:SEOJOH]I'HH;O
Chrysocolla 1s associated in very small quantities with other
secondary copper minerals.

PRIMARY SECONDARY

PYRITE —
CHALCOPYRITE
BORNITE
DIGENITE
TETRAHEDRITE
SPHALERITE

WURTZITE

GALENA
CHALCOCITE
COVELLITE
CUPRITE

COPPER

EME'HEDNITE
WILLEMITE
CERUSSITE

HEMIMORPHITE

FYROMORPHITE
DESCLOIZITE
VANADINITE

MALACHITE

ROSASITE

HOPEITE

PARAHOPEITE
TARBUTTITE
PEUDANTITE
SCHOLZITE

LIBE THEMITE

Figure 24. Paragenesis of minerals at the
Broken Hill mine.

PARAGENESIS

The approximate paragenetical relationships are given in figure
24 and are hased on observations by the authors and on data from
the literature, in particular Taylor (1954).
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Recently we had the opportunity to talk
with Allan Caplan about many things, in-
cluding some of his experiences in Brazil.
Caplan was the first to bring museum-
quality mineral specimens out of Brazil,
specimens which now grace famous public
and private collections across the couniry.
Today he is a dealer in precious stones, with
an office at 10 Rockefeller Plaza, in New
York City, and makes frequent buying trips
to India and Sri Lanka. Although inactive
Jor over 20 vears as a mineral dealer, he has
not lost his interest in quality specimens.

MR: You were dealing in minerals during
your year at the Colorado School of Mines
in 1937-1938. How long have you been in-
terested in minerals?

CAPLAN: The natural sciences interested
me since grade school, and while in high
school 1 became interested in minerals and
fossils. After high school, about 1933, |
worked one summer for the Denver Museum
of Natural History helping on the excavation
of the Dent mammoth along the South
Platte River.

While |1 attended the University of Col-
orado during the mid-thirties, my major was
geology and mineralogy. | dealt in minerals
and advertised in The Mineralogist and
Rocks and Minerals magazines. My summers
were spent traveling throughout different
parts of the state looking for good mineral
specimens.

MR: Did you go to places like Leadville and
the other mining areas?

CAPLAN: Yes, | went to Leadville, Silver-
ton, Cripple Creek, practically all the active
mining areas which became well known to
me, including Paradox Valley for uranium
and vanadium minerals. Occasionally, a
small advertisemeni would go in the Denver
Post for minerals and collections. Replies of-
fering material would be received, and
weekend trips were made to visit people and
make purchases. For example, the fine
covellite with the large crystals from Sardima
in the U.S. National Museum was obtained
from an estate of an assayer in Leadville,
along with the other specimens from the
mines of the area. How this assayer obtained
the covellite wasn’t known to the executors,

INTERVIEW:

ALLAN CAPLAN
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although it would have been interesting to
learn of its origin.

MR: Did you buy minerals from Pondorf’s
of Denver?

CAPLAN: No, I couldn’t pay his prices, but
visits were made from time to time. It was
Pondorf and Hart of Manitou, Colorado,
who bought the entire “original” pocket of
Alma rhodocrosite. They divided the pocket,
and everything was gone long before my
time. Pondorf was an old man, and Hart
had died some vyears before. Hart's two
daughters were selling minerals in Manitou,
and they had drawers of Canyon Diablo
meteorites priced at 50¢ a pound, but no
rhodocrosite.

MR: What made you decide to go to Brazil.
Were you looking for greener pastures?

CAPLAN: Well, after graduating from the
University of Colorado in 1937, | decided to
go to the Colorado School of Mines for
some geology courses and to think about
what should be done in the future. | often

Figure I. Allan Caplan, Minas Gerais, Brazil, 1938.

visited the Denver Museum of Natural
History, and saw the Pondorf collection of
minerals and cut stones. It was a very small
collection but | was impressed with the color

ful tourmaline crystals from Brazil. | decided
that the place to go was Brazil in order to
continue doing what | liked best, and that
was traveling and searching for minerals. As
soon as school was over in June, | drove east
with the minerals on hand and sold them to
Dr. Hess at Princeton University, sold my
car, and bought a round-trip ticket on a
freighter to Rio de Janeiro.

MR: What did it cost to go round trip to
Brazil in those days?

CAPLAN: About $400 on a freighter.

MR: Here we are forty years later and it
doesn’t cost so much more to fly down, you
can still do it for around $500.

CAPLAN: Well, this was for a round trip
and it took twelve days each way and boats
were the only way to get to Rio. There was
no regular plane service in those days, and



since there was no hurry nor obligations, time didn’t
matter, it was a great change and a new experience.
In all, I made about ten trips prior to World War II,
and perhaps another dozen after the war when | was
able to resume my trips for both gems and minerals.
. When plane service eventually did begin, my first
flight back to New York took two days because there
was no night flying at that time. By 1958, my interest
developed for other sources and buying trips were
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CAMBRIDGE, Mass, Jan, 31.-A
glant topaz from Brazil weighing
225 pounds and estimated to be

about 100,000,000 years old, has been|. |

acquired by the Mineralogical Mu-

seum of Harvard University. Musuem '.
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sions of ,dark manganese minerals
in parnuel streaks.

Harvard mineralogists who estl-
mated its age, sald its formation
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stable conditions for a period of a
million years or more for it to reach
-{that size,
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cate from a hot solution. Ordinarily
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WASHINGTON, D. C.,, Aug. 19.—
The Jlargest topaz crystal ever
known—350,000 carats—has just
been added to the mineral collec-
tion of the Smithsonian institu-
tion. It was found in the course of
mining operations for other gems in
the Minas Geraes province of Brazil.
The single crystal weighs 153

ounds. The ordinarv topaz worn

A gem seldom would exeeed four
or {ive carats, according ta Dr, Wil-
liam F. Foshag, Smithsonian cura-
tor of mineralogy.

While popular as a precious stone
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low the emerald, the ruby or the
diamond. Many of the stores sold

but a
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much more abundant.
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which is

know the difference.

The giant topaz obtained from
Brazil has several large flaws but a
great deal of it could be cut up into
gem stones. The color ranges from
a pale bluish on the outside to a

‘|pale sherry wine color on the in-J,
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made to Colombia and the Orient primarily for rough
and cut gems for the jewelry trade. By that time, | was
practically inactive in the mineral specimen field and
with Brazilian material in general.

MR: Was it cheap living in Brazil in those days?

CAPLAN: Very cheap, even in Rio where you could
get a good meal for $1.00 to $1.50 including filet
mignon. The interior was cheaper still, but the living
conditions were not very good and the food was bad.
Today the situation is completely different since there
is a high rate of inflation going on which started after
World War I1. The cost of living in Rio is much higher
now, though still less than in New York. Living condi-
tions in the interior have improved greatly and so has
the food, but the costs are still lower than in Rio.

MR: When did you start traveling in the interior?

CAPLAN: Not right away. | had a small amount of
capital to buy with, but plenty of time to look things
over. It was necessary to obtain some knowledge of
the country and the sources of minerals and of course
the language with a Portuguese/English dictionary as
a starter. My experience was mainly with the gold and
silver minerals and other Colorado types. Brazil had
completely different kinds of minerals to deal with.
My experience in Colorado was of limited scope and |
lacked a broad knowledge of the mineral market. It
was necessary to go slow and buy whatever was ob-
viously good. With each trip back to the states with
minerals I learned more, and each return to Brazil was
with more confidence, and more capital. Unfortunate-
ly, the market for specimens was small as few
museums had money to buy minerals, and most collec-
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tors were limited in funds. The country was just com-
ing out of the big depression and the large demand for
good specimens at the high prices of today did not
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Finally, about September, I went on my first
journey into Minas Gerais via a tedious overnight train
trip to Belo Horizonte, and thence to Diamantina and
the Serhina diamond mine where they used hydraulic
jets for mining. | stayed overnight at the mine which
was operated by an American named McCarthy who
once worked in the African diamond fields. Later |
visited the Drapers who also had African experience
and were working a gold and diamond deposit at a
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place called Datas near Diamantina. They had
pumped out the pool below a small waterfall and were
working the gravel on bedrock with good results. It
was possible to buy some “cangas,” a conglomerate
cemented with limonite, enclosing a diamond: my first
purchase.

Figure 2. The reaction in the newspapers (o
the first big topaz crystals brought out by
Caplan. (The “153" pound topaz actually
proved to weigh 156 pounds.)
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After a few days, | took the train back to
Belo Horizonte and met Nelson Faria, who
was buying the production of the Laranjaras
aquamarine mine near a town then called
Fortaleza, but since the war the name was
changed to Pedra Azul (blue store). The
town has a number of high granite domes
nearby, and | suppose this led to naming the
place Fortaleza. Joa Almeida, a cattle ranch-
er and influential resident of the town, was
responsible for the new name since he owned
the mine.

As Nelson was leaving on a buying trip to
Pedra Azul, he invited me to go along and,
of course, | gladly accepted. If I recall cor-
rectly, we went north to Montes Claros by
train, and then east by car over very bad
roads and trails with an overnight stop in
Salinas. Upon arriving at Pedra Azul we
stayed the night at Joa Almeida’s ranch. The
following morning the three of us went on
horseback to the mine. It was a very large
opening on a hillside with the decomposed
pegmatite at least 50 or 60 feet wide. About
30 barefoot men were digging with picks and
shovels. They were having a problem with
production at the time, as they were not hav-
ing results in certain areas. It was easy (o see
that some of the men were digging in the
decomposed granite which, of course, was
barren. After 1 showed them the difference
between the pegmatite and the granite, they
put all the men to work on the dike. Both the
granite and the dike did look very similar
with the reddish color caused by the decom-
position of the surface rocks.

By just using picks and hauling away the
waste in a wheel barrow they occasionally
uncovered a good mass of deep blue aqua-
marine. Joa Almeida gave me a clean piece
of gem rough the size of a walnut as a pres-
ent to show his appreciation. Since that first
trip, we became good friends, and | made
several trips to visit him prior to World War
1. After the war, and out of the service, my
interests turned primarily to gemstones for
the jewelry trade, and mineral specimens
became of minor importance. | wrote Joa
Almeida of my intention of resuming my
trips to Brazil, and he asked me to bring him
a portable typewriter, which I lugged all the
way to Pedra Azul. Before leaving, | ob-
tained a large piece of gem rough aqua-
marine on credit. They had very fine blue
material from this dike, and it was the best
source of gem material for many years. They
found pieces up to two kilos and more fairly
regularly. From what ['ve recently heard,
Joa Almeida died some years ago, and the
mine 1S not in operation.

MR: Pretty clean matenal?

CAPLAN: Not always, it sometimes had
“chuva,” rain-like inclusions. Most of the
time it was clean but never in crystals. It was
always found in etched masses. Sometimes,
they would find an olive-colored beryl which

would “burn™ blue (heat treatment), and
brought the same price per gram as the blue
material. In those days the price was about
$5 to $6 per gram, and good quality cut
stones brought $5 to $10 per carat. On my
last trip to Brazil about five years ago the
same rough would've fetched $150 to $200
per gram, perhaps more, and cut stones
would bring $200 to $300 per carat in the
trade. I'm not familiar with the Brazilian
market of today, but I've heard that current
prices are much higher.

On that first trip into the interior, 1 left
Nelson Faria in Pedra Azul and came back
alone through a different route in order 1o
see more country by way of Salinas, ltapore
on the Rio Jequitinhonha, Aracuai and
Teofilo Otoni. The problem was transporta-
tion since there were no real roads, and one
was lucky to get a ride in a truck or anything
that came along. In many cases there were
trails originally made by wagons. It was the
rainy season, and | was stuck some days n
Teofilo Otoni, because the road to Gover-
nador "'aladares was under construction
with horse and wagon, pick and shovel
through the jungle. It was a mass of mud,
and travelers were afraid they would not get
through. Finally, a driver decided he would
try to make 1t to Governador Valadares and |
went along as a paying passenger, but we had
to struggle all the way. It took a full day of
pushing in the mud and digging ourselves
out. The automobile used was a Model “A"
Ford touring car and the best type of car for
the interior because of its light
power, and high axle clearance. This was
before jeeps were known. Today, this same
trip can be made in about an hour over an
asphalt road through pasture land of grazing
cattle, as the jungle has been completely
cleared.

MR: When did you come across the big
topaz crystals?

CAPLAN: It was on this first trip that | saw
in Belo Horizonte a six-pound, transparent,
colorless topaz crystal. | didn’t buy it then as
I didn’t know its value, and thought the
price (oo high. When | went back to the
states and inquired about its value the
response was that it was just another fish
story. At the ume, a large clear topaz with
sharp crystal faces did not exist in any collec-
tion. It was obvious that the crystal was
worth buying and so | purchased it on my
return to Belo Horizonte. | sold it to Sam
Gordon, curator, at the time, of the Acad-
emy of Natural Sciences in Philadelphia.

On the second tnp to Brazil, when the
topaz crystal was obtained, | met Antonio
Carmo, a quartz crystal dealer in Rio who
often traveled throughout the interior to
make purchases. We became good friends,
and it became a routine to drop around his
office every day or so. He had boys working
over quartz crystals, chipping off defective

weight,
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parts of small crystals for fusing quartz.
They would be chipping away while we
talked, and they taught me practical Por-
tuguese.

On my third tnp to Brazil, Carmo showed
me two very large topaz crystals; one was 156
pounds, and the other a 100 pounder. By this
time, their importance was obwvious, con
sidering the experience obtained with the six
pounder. | had no hesitation in buying them
right away, as the price was very reasonable
Photographs were taken and sent to Dn
Foshag at the U.S. National Museum, and |
was surprised one day to get a cable offering
for the larger one a bit less than what was
asked, and | accepted. Later, | got a letter
saying he could sell the 100-pounder for me,
and this was sold to the Cranbrook Institute
near Detroit. Sometime after this, while back
in the states and
minerals, Dr. Harry

curator, said that he wanted hirst choice ol

visiting Harvard with

Berman., who was

any new topaz crystals. | agreed, hoping 1o

get others. Then the American Museum
wanted a crystal, and they were to get second
choice.

Ihl\

passenger

Brazil
and

return tnp 1o was on a
boat. Moore McCormack
Shipping Line had three passenger boats: the
Brazil, Uruguay, and Argentina which lefi
New York about every 12 days. Eventually, |
made trips on all of them; they were pleasant
and the food was very good. Trnips back to
the states on these boats were something 10
look forward to after a couple of months in
the interior with the limited diet of beans and
rice, tough chicken and “‘carne secca,” sun
dried meat, which | learned to avoid

A couple of days before my departure for
the states on about my fourth trip, | saw
Antomio Carmo who just returned from a
quartz buying trip in the interior. Quartz was
big business then, prior to and during the
war. Carmo stated that he had something
good for me, and he showed me some prints
of three large topaz crystals which were com
ing via freight train from the intenior. I
could take weeks for them to arrive, and |
was set 10 leave. He told me that he had 1o

them with

wrap because he had

vines,
neither nails or lumber, and it was quite a
job to get them 10 the railroad. The locality
was not mentioned, nor did |1 ask for it. As
the

reasonable in spite of all the publicity the

price for the three large crystals was

earlier crystals received in the Brazilian press,
| bought them from the photographs with a
legal bill of sale, and | left for the states on
schedule.

Then | sweated in New York hoping to
hear about these crystals, but it was some
months before | even got a letter from Car
mo. He was having trouble getting official
clearance to export them, because certain
government officials said such rare items
should not be exported. When the U.S. Na
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Figure 3. (left) Chrysoberyl twin, about 2 inches across, from
Itaguacu, Espirito Santo, Brazil. American Museum of Natural
History specimen G45385 acquired in 1942; photo by Christian H.
Grube for the AMNH.

Figure 4. (middle left) A large Brazilianite crystal group measuring
5.5 by 4 inches, from near Conselheiro Pena, Minas Gerais.
Smithsonian specimen C5759 purchased in 1945,

Figure 5. (bottom) Chrysoberyl twins, the largest 3.8 inches across,
from ltaguacu, Espirito Santo, Brazil. Smithsonian specimens
#123578 and #12359%).

Figure 6. (facing page, top) A 6.7-inch aquamarine crystal from
Marambaia, Minas Gerais. Below that, a 5-inch aquamarine crystal
from Aqua Preto, Minas Gerais. Both Smithsonian specimens,
R7937 and R7948, purchased in 1939.

Figure 7. (facing puage, center) A S-inch aguamarine crystal
weighing 400 grams, from Aqua Preto, Minas Gerais. Smithsonian
specimen, purchased in 1939.

Figure 8. (facing page, below left) An etched beryl crystal 5 inches
tall, from Fazenda da Posse, Brejauba district, Minas Gerais.
Smithsonian specimen R8098, purchased in 1941.

Figure 9. (facing page, below right) A 6.3-inch, 1820-gram beryl
crystal with interpenetrating muscovite crystals (back side) from
Fazenda do Funil, Minas Gerais. Smithsonian specimen C5867,
purchased in 1947.

NOTE: ANl specimens illustrated in this interview were acquired by
Allan Caplan, and are now in various collections. Color photos by
Dane Penland, except Figure 3.
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tional Museum bought their 156-pounder,
they made a splash in the newspapers, which
also was published in the Rio papers. For-
tunately, we had a legalized bill of sale, and
Carmo explained that the property was sold
and he was obliged to export them. Finally
permission was granted, and six more weeks
went by before they arrived. They weighed
596, 225, and 300 pounds, and the latter
crystal, although tall, had a damaged ter-
mination.

Finally they arrived and | had the crates
opened at the customs office. 1 was shocked
to find that the big crystal had no termina-
tion; it was just a big, 596-pound cleavage!
And | thought, well, 1 really got clipped
here. Permission was given to move the
crates to the basement at the American

Museum, and | was a lot happier when |
opened them this time, right side up. There |
saw the termination and realized that the
crate had been opened up-side down at
customs. So | felt pretty gond.

Dr. Berman was notified and came to New
York with Dr. Palache from Harvard to*
look over the crystals. There was no doubt in
my mind that they would pick the large
crystal, but to my surprise they preferred the
225-pound crystal because of its slightly bet-
ter quality. So the American Museum got the
596-pounder, the one they wanted in the first
place.

After Harvard received their crystal, Dr.
Berman suggested that other minerals
associated with the topazes should be ob-
tained. On one of my next trips | did come
back with a large smoky quartz crystal,
doubly terminated, with parallel growth,
weighing 150 or 200 pounds, and some very
large amazonite crystals 12 to 15 inches tall.
After all the trouble of getting them they
weren't wanted by Harvard, so | gave the
large smoky quartz crystal and a thick topaz
cleavage weighing over 100 pounds to the
Colorado School of Mines.

During the war | served in Italy as a photo
interpreter with the 15th Airforce and, when
the war was over in 1945, it was possible to
visit the University of Florence where the
head of the mineral department, if 1 recall
correctly, was Professor Carrobi. After |
told him about the 300-pound crystal stored
in the basement of the American Museum,
we discussed a swap. At the time, they had
drawers of anglesite and large phosgenite
crystals from Sardinia and a fair selection
was put aside and held for me until my
return to the states. The topaz was eventually
sent by freighter to Florence and they were
very happy with it. They sent the specimens

which were put aside for me and | sold them
to Schortmann’s Minerals.

MR: Didn't you obtain a
cassiterite from the same mine?

CAPLAN: Yes, that’s now in the U.S. Na-
tional Museum, and perhaps the largest cas-

very large
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Figure 10. The 596-pound topaz crystal from Fazenda do Funil,
now in the American Museum of Natural History in New York.
(This is the crystal that was originally unpacked up-side down.)

Photo courtesy of the AMNH.

siterite crystal known. It is associated with
muscovite and has some small topaz crystals
attached. It's illustrated in Bancroft’s book
The World’s Finest Minerals and Crystals,
(page 138. Ed.) and came out of the same
pocket which produced the large smoky
quartz, amazonite and topaz crystals.

MR: When did you first visit the locality?

CAPLAN: Eventually, when all deals were
completed Carmo gave me the location of
the Fazenda do Funil topaz source in Minas
Gerais. It was some miles north of Santa
Maria Do ltabira which was a well known
locality for fine but small aquamarine. The
place called Fazenda do Funil was just a
small farm. It was on this first trip to the
locality that | obtained the large smoky
quartz crystal and topaz cleavage which I
gave to the Colorado School of Mines.

On that trip | met Gladstone Drummond,
the owner of the property, for the first time.
With a name like that, | expected to find a
conservative Englishman but, although of
English descent, he didn’t speak English. He
was beefy and rugged with a heavy black
beard, very jovial and friendly and went
about barefoot; he even rode his horse bare-
foot. Although my Portuguese was far from
good, we got along very well. We walked up

to the diggings, just a small cut in a hillside
on his land. His hope in digging was to find
quartz crystals, and it is amazing that so
many important specimens came out of that
small hole in the ground. When they first
found the topaz pocket, they couldn’t lift
them out. They cut a small tunnel about
eight feel long through the hillside which
they lined with very large amazonite
cleavages, like paving stones, and slid the
large topaz crystals out across them. The
tunnel and amazonite cleavages were still
there when 1 visited the mine.

After the war, | visited the Fazenda do
Funil again and had a friendly reunion with
Drummond. After some negotiating, | was
able to buy an entire pocket of aquamarine
crystals he had uncovered. There were about
50 or 60 crystals ranging in size from 10
grams to over 3 kilos Some were over 12
inches in length with a variety of colors from
pale blue, and chartreuse, to golden. A good
part of it was cutting quality. Total weight of
the crystals was about 20 kilos. Those
crystals are scattered throughout many col-
lections. The U.S. National Museum has a
golden crystal weighing 1820 grams, about 3
by 6 inches with mica crystals attached. Until
recently, they also had a pale blue one 1218
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Figure 11. The Fazenda do Funil diggings, Ponte do Reis, Santa
Maria de Itabira, in Minas Gerais, 1940. Photo by Allan Caplan,

grams, about 11 by 2 inches and clean, for
the most part, which was recently traded off
and cut into a very large, long stone which
will go back into some museum collection;
personally, | don't like such over-rated large
stones. To me, they are not gems, because if
reduced to practical sizes for jewelry they are
seen to be generally of very poor quality.
From what I've heard recently, Drum-
mond is still living and is approaching 90
years. It would be fun to see him again.

MR: What about the chrysoberyls?

CAPLAN: After selling those large topazes |
went again to Brazil. Dr. Foshag had told me
that if any of those chrysoberyl trillings were
brought back they would be worth a thou-
sand dollars. So | decided to look for them
at the first opportunity.

MR: Even back in those days they were
worth a thousand dollars?

CAPLAN: That’s what | sold them for, but
today a good one would bring $10,000 or
more. The locality was called Colatina, in
the state of Espirito Santo. On one of my
earlier trips | saw a book in Rio, in English,
and it mentioned that the original source of
the chrysoberyls in the U.S. National
Museum was a Mr. Otto Richard. I met the
man, a German supplier for Idar-Oberstein,
about 70 years old, spoke good English and
a very nice person. He also said the locality
was called Colatina. Years earlier he had sent
two very good crystals to ldar-Oberstein,
which were bought by a New York gem
dealer named Lucien Zell, who either soid
them to Roebling or the U.S. National
Museum, although | have not checked this
out. Anyway. that's how the “locality” of
Colatina originated. Richard was never al
the source; he bought them from someone

specimens but very desirable. Twins and
small trillings, which |1 bought very cheaply.
Al the same time, he informed me that they
had come from anorther town, down the
road, perhaps 20 or 30 miles from Santa
Tereza. So it was necessary to stay overnight
in the hotel. The next morning | got a ride on
a loaded open truck with other travelers, go-
ing deeper into Espirito Santos to the town
of ltaguagu, which was very isolated and
about the end of the road. On arrival | asked
around, using the crystals I'd bought as
samples. A man riding horseback told me he
knew where they came from and led me a
few miles from town to a small white cottage
where a woman and some children appeared.
When shown some of my crystals, they led
me to the back of the house through some
coffee trees to a small hillside containing a
small hole no larger than S feet square, and
this was the source of the chrysoberyls.

Figure 12. Gladstone Drummond, owner of the Fazenda do Funil

in 1940. Photo by Allan Caplan.

from the interior, and later exported them to
Idar-Oberstein.

To reach Colatina it was necessary to go
by train on the Valley Rio Doce Railroad
which started from Belo Horizonte and went
on to Governador Valadares (formerly
named Figueira), to Conselheiro Pena
(formerly called Lajod) and eventually to
Colatina, which wasn’'t much of a town. No
one in the place knew anything about
chrysoberyls until a man from Santa Tereza
told me that a hotel owner in his town had
some of the things | was looking for. | left
my suitcase at the railroad station and got a
rnice in a small truck going to Santa Tereza,
about 20 or 25 miles away to the south.

At the hotel in Santa Tereza | explained to
the owner what | wanted and he brought out
a cigar box full of chrysoberyls, not greal
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I started digging with my hands in the red
decomposed pegmatite, and here and there
was a hunk of quartz or a piece of beryl, but
also chrysoberyls and | just started digging
them out, crystals from ': inch to 2 inches in
size. They were quite abundant, and after an
hour of digging | went back to the cottage
where the woman brought out a box full of
crystals which | promptly bought. She told
me of a farmer who had a large crystal, and |
hiked along a trail looking for this farmer
and getting instructions from the local
farmers who were of Polish extraction,
descendants of immigrants who came to
Brazil many generations ago. They spoke a
dialect no one else understood, which
sounded like a combination of Portuguese
and Polish, and it was surprising to find a
group of blonde, blue-eyed people settled in
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Figure 13. Several crystals of aguamarine from the Fazenda do
Funil. The largest crystal weighs 7.4 pounds (3350 grams). Photo

by Allan Caplan.

the interior. | found the farmer, and pur-
chased the crystal. It was the best one of a
successful day. Before nightfall 1 had half a
grain sack of crystals and located a place to
stay for the night. The food was the
minimum, just some beans and rice and cof-
fee.

I'he next morning, | hitched a ride back to
Santa Tereza in a small truck, and was sur-
prised to find a cluster of people around the
hotel getting vaccinated. Members of the
Rockefeller Foundation, American and
Brazihan doctors and assistants were vac-
cinating as many people as possible. They ex-

Figure I5.

diamelter,

plained to me that there were many cases of
people dying of yellow fever in the area.
They anticipated an outbreak in the area
because they had been tracing it for some
years, as the epidemic was moving eastward
about 200 miles every year, and estimated
that in another year or so, it would reach the
coast and disappear. Most of the infected
people worked in the forests cutting trees or
were burro packers, since the transmitting
mosquitos lived in this type of habitat and
carried the disease from infected monkeys. A
doctor explained that the vaccinating team
was able to anticipate the path taken by the

Figure 14. A 5-inch cassiterite group from the Fazenda do Funil.
Smithsonian specimen C5698, photo by Dane Penland.

epidemic by finding dead monkeys at the
foot of trees. Well, they vaccinated me too.

That same day, an American doctor had
to go to Colatina and | obtained a rnide back
with him. Three days later, | arrived in Rio
by train via Governador Valadares and Belo
Horizonte with the sack of chrysoberyls
stuffed in my suitcase. It was the only way to
return to Rio as there were no roads either to
Belo Horizonte or Rio.

Without my knowing it, my activities in
the hotel at Santa Tereza were observed by a
Brazihan named Gregorio Azevedo. He was
very curious about this foreigner coming all

A classic chrysoberyl sixling twin about 2 inches in

from ltaguacu, Espirito Santo.

Harvard specimen

HU95269, acquired in 1530. Photo by A. Coleman. (Two views.)
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the way from the United States to look for
crystals, and he assumed they must be very
valuable. He knew the area very well, and
also went on to Itaguacu after I left Santa
Tereza. Being in a small place it was easy for
him to learn of my activity.

Some weeks later while in Rio and walking
in the Rua Ouvidor, | was stopped by
Azevedo who introduced himself and re-
vealed his observations of some weeks
before. He warned me not to go back into
the area because a “fiscal,” a tax collector,
would be after me, because of my failure to
declare the stones and pay the state taxes. On
the other hand, | wasn’t even legalized to
buy stones. This didn’t bother me, as there
was no intention of going back in view of the
large quantity of chrysoberyls in my posses-
sion, not to mention the numerous other
localities | wanted to visit. Eventually |
learned the facts, and realized that there was
no truth to his statements. He was just in-
terested in getting control of the source and
didn’t want me returning to Itaguacu.

He did get control of the property and put
people to work looking for gem material, but
all he found was a quantity of very good
specimens. On one of my trips, shortly
before we entered the war, he offered me a
large trilling and |1 had to pay $600. There
was no doubt I'd get $1,000 for it, but |
wasn't happy over the price paid since
originally I'd bought them for very low
prices.

Later | had it at the American Museum,
where it was being cleaned to get the red mud
out, and the crystal split in half; it had been
glued along a smooth cleavage. As | was ex-
pecting to go into the Army very soon, it was
sold for cost, and it’s now on display in the
museum collection.

After the war, while in Rio and wvisiting
Gregorio, | mentioned the glued chrysoberyl
and he explained that the specimen was
glued with the white of an egg and covered
with mud without his knowing, before he
took possession of it in ltaguagu. Gregorio
and | began working together for a number
of years, and his cooperation and help were
considerable. We're still good friends to this
day.

MR: What was the best crystal that came
out?

CAPLAN: The American Museum has this
large one, but | don’t know if it was the best.
I sold Arthur Montgomery a couple of my
best and also some smaller ones. They're
now in the National Museum collection.
Many of the chrysoberyls from this locality
in collections today must be from this one
and only trip to ltaguagu.

MR: What about those aquamarine
speciinens from near Conselheiro Pena that
you tried so hard to get?

CAPLAN: The locality is now called

Palmital, but at that time, we had no name
for the place. Three trips to the site were
made without success. Palmital was a new
mica discovery on a jungle-covered hillside,
about an hour and a half by horseback on
the opposite side of the Rio Doce from Con-
selheiro Pena. During the war, it became an
important source for mica.

The first time | went there was with a
rough-gem buyer | knew from Rio, named
Otto Veeck. We met in Conselheiro Pena by
chance, and he asked me if | wanted to go
along with him to this new area. Of course |
agreed, and we obtained horses and crossed
the Rio Doce on a raft and rode along a trail
through the densely wooded area to a shack
in a small valley. There were a couple of
fellows there in this shack, and on the wall
was a cabinet made of some old boards with
a wooden lid which was locked. By pulling
the id back, you could see about half a
dozen good aquamarine clusters with
crystallized mica and albite. The aquamarine
crystals were long and terminated, with a
pale blue-green milky color.

The source of these specimens was a large
pegmatite dike a couple of hundred yards
from the shack on a hillside in a densely
wooded area with thick foliage and hanging
vines. It was truly a jungle. The outcrop was
white albite, and some men were sitting on
the edge of this outcrop peeling off large
books of mica and stacking them. The books
were thickly scattered throughout the albite
outcrop. The foliage was so dense, there
wasn't enough sunlight to get a decent
photograph.

The outcrop, by right of possession,
belonged to a man named Massias who was
considered an outlaw. He had killed some
people over some land and was wanted by
the police. It was never clear in my mind who
the police were in the interior, because |
never saw any, but | believe they were part of
the military. As Massias was always on the
move by horseback, it was difficult to meet
up with him. He had a partner in Con-
selheiro Pena named Mansur who made all
the transactions. The two boys in the shack
were Mansur’s younger brothers, who were
looking after the new mine. They told me it
was necessary to deal with Massias over the
specimens, but they never knew when he
would show up. Otto and | went back to
Conselheiro Pena (and it was on this trip |
went down to Colatina, via the Rio Doce
railroad, in search for the chrysoberyls).
Within a period of a year or two, | made two
solitary trips by horseback to Palmital hop-
ing to find Massias, but never had the luck.
Each time, 1'd stay overnight, sleeping on
the floor and leaving in the morning.

It was during the war that the military
finally caught up with Massias and killed
him. | am told they surrounded a house, and
promised him safety if he surrendered, and
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when he came out unarmed they shot him
down.

Alfter the war, the collection was in the
hands of Mansur in his office in Conselheiro
Pena. | tried to buy the lot from him but
couldn’t meet his price. Right after the war
the cruzeiro was very strong, but inflation
took hold, and one was able to get more
cruzeiros for the dollar and everything began
to get low priced with dollars. Being in the
internior Mansur never realized what was hap-
pening to exchange rates and kept a firm
price in cruzeiros for the collection. Unfor-
tunately for me, a Brazilian firm came along,
at the nght time, and bought the collection.
Possibly at less than half the amount of
dollars it would have cost me when | first
tried to negotiate. The specimens were even-
tually sold in the states; the best one was sold
to the U.S. National Museum and is il-
lustrated in Bancroft's book (page 78, Ed.).

MR: Were they hauling a lot of iron ore on
the Valley Rio Doce Railroad?

CAPLAN: Yes, after the war one of the
large American mining companies brought
in large gondolas to haul the ore to Vitoria
Bahia on the coast for export, and they had
to improve the tracks. The railroad runs
parallel to a large ridge of pure hematite. |
recall huking around the outskirts of Belo
Horizonte and every rock was pure hematite.
Near Itabira where there is a large smelter
and steel works, there is a small town where
all the are cobbled with pure
hematite. | really don't know about the ex-
tent of the miming of iron ore which has
taken place in recent years. The iron deposit
didn’t interest me very much, although | did
get some large rosettes of hematite from a
place called Burnier.

streets

MR: What was traveling on the trains like?
CAPLAN: The main means of transporta-
tion in this part of Minas Gerais was the
Valley Rio Doce Railroad which started in
Belo Horizonte and stopped at the major
gem producing towns along the Rio Doce,
such as Governador Valadares and Con-
selheiro Pena, and then went on to Vitoria
Bahia on the Atlantic Coast. The passenger
trains were all wooden types of the late 19th
century with wooden seats, and wood-
burning locomotives. There were plenty of
trees growing along the tracks and stacks of
wood would be piled along the way where
the train would stop to load up.

I enjoved riding on these trains because
the pace was slow, the scenery and towns in-
teresting and the people friendly. All the
trips were in the daytime, |1 don’t recall mak-
ing any night trips. It wasn’t unusual at one
of the stops to see a man get on carrying his
saddle, and later getting off at another stop
to continue his trip by horseback to a ranch,
a mine or some other destination. Often a
man would be packing a gun but there rarely
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Figure 16. Two large. colorless topaz crystals, the largest nearly 2

feet tall and weighing 111 pounds. The smaller crystal weighs only
70 pounds. These came from the Teofilo Otoni area, Minas Gerais.
Collection of Dr. and Mrs. Andrew Kulin; photo courtesy of the
Smithsonian Institution, where the crystals are currently on display.

was any trouble at all, like you see in Colom-
bia today where it seems evervbody’s pack-
ing a gun. | made over twenty trips to Brazil,
traveling to many parts of the country, and
never had trouble of any kind worth men-
tioning. The Brazilians, and especially the
people in the interior were always helpful
and friendly, especially on my early trips
when | didn’t know the language. A young
American traveling alone with a pocket dic-
tionary was something of a novelty. Today,
a foreigner traveling in the interior is a com-
mon event. With plane travel and good
roads opening the country and a great migra-
tion of foreigners settling in the interior, the
atmosphere is not the same. The gem
business has expanded, involving a great
many people, many of whom originated in
other countries.

MR: Wasn’t that area which is now grassy
hills all forest in those days?

CAPLAN: The road between Governador
Valadares and Teofilo Otoni, which was
under construction on my first trip to Brazil,
was cut through a very densely wooded area.
The trees were tall and the vines climbed
everywhere; it was a jungle.
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A few years back |1 went to Brazil, follow-
ing an absence of about 15 years, to visit
friends and see the changes in the interior. |
was surprised to see the forests gone and, in
their place, the rolling grassy hills with graz-
ing cattle. Where once there were no roads,
two-way asphalt roads were winding through

the hills carrying buses and trucks. Far dif- -

ferent than in early trips when there were few
roads, no buses, some so-called hotels and
bad food. Governador Valadares had few
houses, mud streets, a clap-board shack of a
hotel called the Grande where the soup
always had a fly or two for flavor. Today,
it’'s a busy town with paved streets, good
shops and restaurants, and an important
gemstone center, with a population ap-
proaching 100,000 people.

MR: Do you think there are many un-
discovered things in Brazil?

CAPLAN: Sure, Brazil is just full of stuff,
tremendous areas that haven't been
scratched and, of course, in places where the
vegetation covers outcrops. Anything is
hable to be found in Brazil.

MR: If you consider these pegmatites that
have produced the fine aquamarine, topaz

and tourmaline, very few of them have been
exploited to a depth of more than 100 feet,
and that you might say is surface skin. There
1S no reason why there shouldn’t be more
material at greater depth.

CAPLAN: Well, one reason why so much
stuff has been found in Brazil is the decom-
position of many of the pegmatites, and this
makes easy digging by pick and snovel. If
hard rock is encountered it might be
necessary to use blasting, but 1 don’t know
of any gem-bearing pegmatites that have
been worked to any significant depth.
Searching for gem pockets in hard rock 1s
difficult and risky. There will be many new
gem producing pegmatites found all the
time, and important gem strikes from time to
time, such as that recent rubellite (““cran-
berry”’ tourmaline) discovery near Governa-
dor Valadares. The most important factor
in the wealth of gem matenal from Brazil
is the simple fact that she has been blessed.
Pegmatites are scattered over the world,
but most of them are barreh, and Brazil is
fortunate in having a wealth of gem-produc-
ing dikes. There is no end to what will be
found in the future,
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famous mineral localities:

the CI’UZeI O mine

past and present

by J. P. and J. O. Cassedanne
Federal University of Rio de Janeiro and
National Research Council (C. N. Pq.)
Rio de Janeiro, Brazil

and D. A. Sauer
Cia Itabras de Mineracdo & G. G. Amsterdam-Sauer
Rio de Janeiro, Brazil

he Cruzeiro pegmatite mine, in the state of Minas Gerais, Brazil,

is world-famous. Murdock et al. (1944) refer to it as “the prin-
cipal mine of the region and one of the larger in the world.” Huge
production during World War Il was only in strategic mica, and
mining decreased abruptly thereafter. However, the subsequent
discovery of magnificent, large, gemmy and flawless elbaite crystals
of outstanding size contributed to the increased fame of this excep-

tional deposit.

LOCATION, ACCESS, PHYSIOGRAPHY AND LOCAL GEOLOGY

The Cruzeiro mine is located northwest of Governador Vala-
dares, west-southwest from Teofilo Otoni and northeast from Belo
Horizonte, in the eastern center of the state of Minas Gerais. It
belongs to Santa Maria do Sua¢ i township, Poaia district.

Access is by way of Frei Inocéncio (elevation 150 m), at kilometer
590 of the paved highway that joins Rio de Janeiro to Salvador.
From Frei Inocéncio a good dirt road, passing a fork to the right at
26.8 km, goes toward Sao José da Safira at 52.5 km. Leaving this
little town (elevation 220 m) a small road runs to Poaia. The nar-
row, steep Cruzeiro trail, only passable by four-wheel-drive
vehicles, forks to the right at an elevation of 400 m, 3 km after Sao
José, and climbs up for 9 km to the mine offices (elevation 1085
meters), passing a first escarpment at the level of 900 m.

Access is also possible from the Santa Maria do Suacui road,
passing Cristalina, Grama and Poaia. This way is presently almost
abandoned.

The deposit is near the top of the Serra da Safira, whose highest
summits are between 1,100 and 1,500 m in altitude. This is a long
north-south mountain range whose western slope is very abrupt
(Poainha escarpment), serving as a prominent landmark which ex-
tends for several kilometers north of the village of Poaia. The east-
ern slope, where the workings are located, is less steep.

The Serra da Safira is the dividing ridge between the Ric Suagui
Grande and its tributary, the Rio Urupuca, and overlooks gently
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undulating hills and broad flat valleys. Thus, the difference of level
between the Cruzeiro mine and Santa Maria is 600 m, and between
the same and Poaia 1s 800 m.

The area immediately east and west of the Poainha escarpment is
underlain by a metamorphic sequence several hundred meters
thick, composed of beds of quartzite, sencitic and ferruginous
quartzite, phyllites and quartziferous or ferruginous phyllites
(Complexo Fundamental = Basement of the former authors). The
escarpment itself is held up by a quartzite unit a few hundred
meters thick which is best exposed at the Cruzeiro mine. Ottoni e/
al. (1942) has referred to this quartzite as equivalent to the ltacol-
omy series of Proterozoic age (now the upper part of the Minas
supergroup). Presently, the whole is mapped as “undivided gramite
gneiss basement” of Archeozoic age, according to the Geological
Map of the State of Minas Gerais (1/1,000,000 scale).

Several erosion levels may be seen, particularly one on the sum-
mit of the Serra da Safira, where flat lateritic outcrogs are frequent
near the mine offices.

The valleys are occupied by pastures whereas the hills are covered
by thick, high grass. A luxuriant tropical forest with many palm
trees grows in the deep mountain torrent valleys that cut the fern-
covered slopes of the Serra da Safira. The top of the mountain is
bald with some “canelas de ema” (Vellosa variabilis), a typical bush
tree of the quartzitic mountains.
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Figure 1. The No. 1 vein (dark depression in the
center of the photo). On the right, white dumps
are from adit 1 D. View looking north, (All
photos except Fig. 4 by J. P. Cassedanne.)

Figure 2. Dumps from Adit 1 J aad 1 1. Coe-
ruleolactite was found in the dumps on the
right,

Figure 3. Waste of mica sheets near the mine of-
fices.

Water is abundant in the valleys, where the population is concen-
trated in villages and small towns, whereas population is very scat-
tered in the ranges, in little settlements near the deposits.

GEOLOGY OF THE DEPOSIT
Three elongated, sub-parallel pegmatite lenses, running N20°W
and dipping sub-vertically or deeply to the southwest, were mined
and are known as the No. 1, No. 2 and No. 3 veins, the first being
the main one. They compose today the bulk of the Cruzeiro prop-
erty, where workings are between the 980 and 11 10-meter levels (see
geological map).
Several other parallel fractures with pegmatite occur on both
sides, but they are of lesser importance. The main ones are:
Campinho, Safirinha, Rio Preto,
Forattini deposit (500 meters to the east),
Jazida do Oliveira (on a gently dipping lens).
The pegmatites are veins, frequently of only a few meters width
(adit 2 B— 1,085 m, for instance), but with many widenings where a '
quartz core is generally present. . % i
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During World War 11, the known dimensions of the pegmatites

were quoted, in meters, as follows (Pecora er al., 1950):
Maximum  Exposed Vertical Deep
thickness strike range of length

length exposure  explored

Cruzeiro 1 50 1,000 70 40

Cruzeiro 2 4 900 120 8S

Cruzeiro 3 6 1,200 115 20

Cruzeiro 4 4 600 70 20

Forattini 50 600 8S 10

Contact with the wallrock—quartzite (2 and 3 veins and
“Capa”), schists (partially “Lapa” 1) or amphibolites—is always
sharp. Numerous refractions and protuberances are visible in the
gently dipping quartzite wallrock.

The main wallrock, unusual for this region, is a white to light
buff or pinkish medium grained quartzite, with thin muscovite beds
and coarse grained lenses. Irregular sedimentary features cause
some small undulations. A partial recrystallization may be seen
under the microscope, appearing as corrosion of the larger grains,
the smaller remaining unchanged.

Mica schists are essentially composed of biotite, quartz and
oligoclase or andesine with graphitic, chloritic and amphibolitic
vaneties. Their outcrops, always weathered, are purple and their
residual soil is very ferruginous.

The amphibolite that does not crop out, and is partially decom-
posed in the adits, forms a mappable, lens-shaped unit, and is com-
posed of olivine, serpentine, pyroxene, hornblende, fibrous am-
phibole, biotite, chlorite, quartz and calcite. Garnets are locally
abundant (adit 1 D).

Irregular masses of amphibolite in quartzite are interpreted as a
product of the metamorphism of an ultrabasic rock that was in-
truded into sedimentary layers prior to the principal period of
metamorphism and prior to the intrusion of the mica-bearing peg-
matites (Pecora er al., 1950).

Almost all the pegmatite veins present a symmetrical, well
developed zonation that may be schematized as follows, from the
wallrock to the quartz core:

—Light, thin bed of coarse grained mica in contact with the
wallrock.

—Rock of granitic texture, quartz and feldspar with some
graphic granite known as sal grosso (coarse salt) by the
garimpeiros.

J
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Figure 4. A large, polychrome green-pink
elbaite crystal. The specimen, found in the No.
1 vein in 1970, is 26 cm in length. (J. R. Sauer
collection, photo by D. Sauer.)

—Quter intermediate zone, locally exceptionally rich in mus-
covite books, or coarse granitic texture.

—Inner intermediate zone, essentially composed of potassium
feldspar locally albitized.

—Central zone: coarsely crystalline quartz and potassium feld-
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spar with albite druses containing tourmaline and large spodumene
crystals.

—Sometimes a quartz core.

In border zones that are granitic in texture, muscovite books
comprise 2 to 10 percent of the rock, but only rarely are the books
large enough to yield sheet mica. The most extensive and highly
concentrated border-zone deposit of the Minas Gerais mica belt
was in the Cruzeiro No. 1 vein, in contact with a roof-like pendant
of amphibolitic schist. This outstanding mica shoot was 325 m
long, 10 to 50 m wide and 0.5 to 2 m thick, and appeared as a
curved sheet that was concave upward, pitching about 15°S, and
was located where the contact with roof rock was essentially

al o
Lh .r""',f..*"_

horizontal or gently inclined. In this deposit, mica books suitable
for trimming formed 7 to 15 percent of the rock by weight.

Zonation has been previously emphasized by Pecora ef al. (1950)
during their study of the Cruzeiro mica mine. This is presently a
true mole-hill of tortuous small adits running without preferential
direction and largely caved in. Some main adits are perpendicular
to the pegmatite veins (1 and 2), parallel to these (2 and 3) or
variable.

It is possible to divide the history of the deposit into two phases:
one period of intensive mining during World War Il (summarized
below), and a more recent period of smaller-scale mining activity
focusing only on tourmaline; mica is now only a by-product.

m Pegmatite vein,
Quartzite,
WY Mica schist

CROSS SECTION PASSING ADIT
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THE MICA PERIOD

Two meridian mica-bearing belts may be recognized in the state
of Minas Gerais. The first, to the west of the Rio-Bahia highway,
begins near Chonim and extends towards the north beyond Séo
José da Safira. The second runs from Resplendor to Mantena via
Conselheiro Pena (Sapucaia and Boa Vista pegmatites among
others). The Cruzeiro mine is located to the north of the first belt
(Barbosa, 1944).

A few mines were worked for mica at the beginning of the 20th
century. The small production prior to World War Il came from
the Governador Valadares region and from the Espera Feliz zone,
more to the southeast.

During the conflict, 90 percent of the Brazilian production came
from Minas Gerais; 12 percent of the whole came from the Santa
Maria do Suacgui township where the Cruzeiro mine is located. This
appears to have been discovered in August of 1915. In 1916 the
concession was granted to Antdnio Nunes de Almeida and Miguel
Liebmann. Prior to World War 11, official reports are missing. By
decree number 10,632 on 15/10/42 the lavra (mine) of Cruzeiro
(present property and Mosquito, Coringa and Maquiné deposits)
was granted to Dilermando Rodrigues de Mello, who sub-leased the
mine to the firm Vieira and Neto. This firm, once more, sub-leased
the several deposits and prospects to garimpeiro groups which were
required, by contract, to sell them the whole production. Profit of
Vieira and Neto was the price difference between purchase to
garimpeiros and sale to exporters, the Irmaos (Brothers) Algranti,
during this time.

Six hundred to BOO garimpeiros worked in the district where
more than 40 mining fronts were in operation during World War I1.

In order 1o increase the production as a war effort, the primitive,
manual workings were improved by supervision of U.S. technicians
from the U.S. Geological Survey, Foreign Economic Administra-
tion and U.S. Purchasing Commission.

Mining was by cut-and-fill stopes with cribbed raises at 20-meter
intervals, with some stopes timbered and filled.

Mica occurrence in the pegmatite veins

Exceptional concentrations of mica books or “mica shoots™ that
occur in a well defined border zone of the pegmatite have been the
most profitable sources of mica for mining.

According to Pecora ef al. (1950), 6 of the 15 principal mica
shoots of the Minas Gerais State were located in the Cruzeiro prop-
erty, and structurally controlled by local arches in the hanging wall,
as follows:

—Cruzeiro No. 1 vein, a mica shoot known as the Roof Pendant
shoot. See description and size above. Estimated content of mine
crude mica in metric tons: 4,500. Estimated percent mined to
September 1, 1945: 60. Exploration incomplete in north and south
parts. Central part mined out.

—Cruzeiro No. 1 vein, West Arch shoot. Essentially pod-
shaped, pitching about 12°S and dipping west. Dimensions in m:
length 275, average breadth 8, average thickness 1.5. Content:
1,500 tons; 90 percent mined out. The south end exposed and
eroded. Central part completely mined out.

—Cruzeiro No. | vein, East Arch shoot. Identical to the preced-
ing but dipping east. Dimensions in m: 80 x 8 x 1.5; content: 300
tons, S0 percent mined out. Extension of ore shoot below main
haulage level offers future reserves.

—Cruzeiro No. 2 vein, Charles Gomes shoot. Irregular sheet
composed of several pod-shaped shoots, all pitching about 12°S
and dipping west. Dimensions: 250 x 25 x 1.5. Content: 2,500 tons;
90 percent mined out. Extension of ore shoot below main haulage
offers future reserves. The shoot is controlled by a series of local
arches in the hanging wall that are off-set en échelon to the south.

—Cruzeiro No. 3 vein, Coringa shoot. Essentially lath-shaped,
pitching south. Dimensions in m: 350 x 6 x 1. Content: 1,200 tons,
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90 percent mined out. South end exposed and eroded.

—Cruzeiro No. 3 vein, Aricanga shoot. Essentially pod-shaped,
pitching south. Dimensions in m: 150 x 6 x 1. Content: 450 tons, 90
percent mined out. Extension of the north end offers future
reserves.

Type of mica

Many of the large mica books from the pegmatite veins in the
Cruzeiro district were valueless because of the abundance of tour-
maline crystals intergrown with the mica, or because the mica was
buckled or twisted. Mica books that have been contorted or twisted
into sharp flexures are referred to as “buckled mica.” It was
especially common in the hanging wall mica zone of the Cruzeiro
No. 3 vein. The buckling has probably resulted from tectonic
movement within the pegmatite.

Mica books that yield sheet mica with a wavy instead of a flat
surface were in high proportion in the mine and significantly re-
duced the commercial value of the ore. Waviness was more pro-
nounced in the weathered parts of the pegmatites. In contrast, ruled
mica at the Cruzeiro mine is a rare feature (Murdock er al., 1944).

Near the surface, mica books were also frequently stained with
brown limonite patches between the sheets or by organic com-
pounds, as may be seen presently in the No. 2 vein outcrops.

THE TOURMALINE PERIOD

Presently the stopes and adits driven during World War Il in
search of mica are caved or filled with waste. Of the workings made
to gather gems, only a few are now accessible.

Surveys and geological mapping of the caved adits during the last
15 years will not be reported in detail here (see Sauer, 1975).

From a prospecting point of view, gemmy concentrations seem
to be localized where pegmatites show widenings, that is 1o say in
the most differentiated parts of the deposits. These are frequently
controlled by local arches in hanging wall as seen for mica as well
(adits 1 A, 1 D, 1 Eand | J with a 7 kg gem pink sample).

The Itabras Minerdacao, owner of the property, has exclusive
right to gem mining. The company maintains, however, a leasing
system with garimpeiros for the non-gem material recovered, and
each hand-carved adit is named according to its operator as
follows: | band B = Jodo de Matos; | H = Osbrio; 1 A = Jacy; |
J = Toquinho; 2 A = Raimundo; 2D = Louroand 2 E Dodo.

As a result of our recent investigations, a list of the principal
minerals that may be recovered is given below,

Elbaite. The worldwide fame of the Cruzeiro mine comes from
the beautiful, large, green or pink gem crystals extracted here.
Black tourmaline is also common, as in the other pegmatites of the
neighborhood, but is without mineralogical interest.

Gems occur in the central zone of the pegmatite, surrounded by
large feldspar in a coarse granitic texture, which i1s frequently
associated with multidecimetric altered spodumene blades and
patches of lepidolite. Gem elbaite is generally perched on cleave-
landite blades that coat druses of variable size. The crystals, almost
always well developed, are multicentimetric, frequently reaching
more than 10 cm in length. They are in unoriented groups, general-
ly opaque, and are actively sought after by collectors; or they occur
isolated, with large gemmy portions. Habits are diversified: elon-
gated, doubly terminated crystals, needle-shaped, rounded or
short, large flat-terminated crystals similar to those from Pala
(California). Some of these latter, mainly gem, several kg in weight,
are the pride of important Brazilian jewellers (J. Sauer in Rio de
Janeiro and E. Rohrmann in Belo Honzonte for instance) and
museums (see Keller ef al., 1977).

Color is varied: light to dark green in the opaque specimens, with
a shade of blue in the gemmy crystals. Some other crystal groups,
frequently opaque, are light pink. Short, flat gem specimens are

fcontinued on page 370)
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dark rose to almost red, with a magnificent, famous tint. No other
gemstone has a wider color spectrum that elbaite, and the finds of
this stone in the Cruzeiro mine are probably the most outstanding
proof of this statement, It is almost impossible to divide the gem
specimens into narrow different categories because in a single
crystal can be encountered not only different color hues but sec-
tions ranging from decomposed to totally flawless. Cromolites, in-
dicolites and rubellites, to mention the three most valuable color
hues, have been found in multicentimetric crystals. Bi-colored
elbaites are common, either with one end green and the other rose
or with a combination of various color patterns concentric to the ¢
axes (“melancia” or “watermelon” tourmaline), typical of the
Cruzeiro mine. Both watermelon and rubellite, however, rarely oc-
cur without heavy inclusions whereas the green and blue varieties
are often at least eye-clean.

An important pocket of multicolored, banded tourmaline was
found under an arch formed by the contact of the pegmatite with
the mica schist in No. 1 vein (see cross section). The largest crystal,
more than 20 ¢cm, is shown here in color.

Irregular, small, gemmy fragments and broken crystals are sold
for tumbled stones and fancy jewelry.

It must be emphasized that, although relatively rare in Brazil,
green elbaite does occur in an asbestos-like habit. These samples are
actively sought after by collectors and produce a magnificent “cat’s
eye' effect when cut in cabochon forms.

Quartz. It occurs near the quartz core in multidecimetric milky
crystals, frequently doubly terminated, and in druses; but samples
are not exceptional,

Fine, bladed, translucent specimens several decimeters in length
are sporadically recovered. With a pegmatitic habit they are actively
sought by collectors.

Smoky quartz is uncommon, and occurs sparingly in the No. |
vein. It must be noted that some milky and smoky quartz samples
are rich in H,S which is released when broken.

Feldspar. Some large, platy, bladed cleavelandite specimens
from the druses occurring near the quartz core are easily
recoverable in the dumps. However, most generally either potas-
sium feldspar or albite occur as large, unattractive, coarse masses;
only good granitic texture samples may be collected.

Micas. The large, abundant books of muscovite do not offer
outstanding specimens, although sheets of several square deci-
meters may be obtained by splitting. The color varies from a light
ruby to light buff. Staining is common.

Lilac-pink lepidolite, fine grained, is sporadically abundant (Adit
| D near the quartz core). Always of industrial quality, it i1s com-
monly associated with black tourmaline and locally with smoky
quartz,

Lithian muscovite is sometimes associated with lepidolite.

Beryl. Industrial beryl is scattered in the pegmatite veins, but
does not occur as attractive mineral specimens (adits 1 D, 1 band |
).

Garnet. Some cataclastic, opaque, orange-brown to brown
garnets are disseminated near the quartz core (north of No. 1 vein).
Gem fragments or euhedral crystals are not known.

Spodumene. Locally, huge crystals more than 1 meter in length
occur near the core (Adit 2 B). They are commonly altered and
pseudomorphosed to kaolinite (X-ray determination). In the
weathered zone, pink, earthy, compact or banded masses
appear sporadically, called hard or soft “soapstone” by the
garimpeiros. They are, in fact, montmorillonite (X-ray determina-
tion) with some lithia.

Amblygonite. Massive, dull white or creamy with a good
cleavage, or saccharoidal, it is locally common (adit 1 I). Crystals
have never been found in the Cruzeiro mine.

Cassiterite. Rare, it is in centimetric, irregular patches in the
feldspar.
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Figure 5. Asbestos-like tourmaline from No. 1
vein. The specimen is 4 cm in length.

Columbotantalite. Specimens up to 10 c¢cm in length are
sporadically collected. Crystals are always cracked or with only a
few good faces {(adit 1 b and No. 2 vein).

Coeruleolactite. Very rare, it occurs in cryptocrystalline veinlets
crossing earthy amblygonite (adit 1 J). Color is very light green, and
it does not occur as good specimens or cutting fragments.

Manganese oxides and Fe-Mn phosphates, They are very com-
mon near the surface as dark or brown thin coatings on quartz of
the core. Specific determination of the phosphates was not carried
out (adits 1 b, 1 B, 1 Cand 1 E).

Torbernite in small crystals and phosphuranylite in thin coatings
are scattered in gray fetid quartz (adit 1 C).

CONCLUSION

After the end of World War 11, mining activity practically ceased
in the Cruzeiro property, and the mine, like many others, would to-
day be only a glorious remembrance if outstanding gem elbaite had
not been found there after the war.

Presently mica production supports the workings. Garimpeiros
work in leased areas with hand-blasting and haulage to search out
the scarce and famous gem.
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First Dtscove

Ruby in Australia

by D. H. McColl and R. G. Warren
Canberra College of Technical and Further Education
Constitution Avenue

Canberra City,

A.C.T. 2601

Australia

n 1978 the first commercially significant discovery of ruby in
Australia was made in the Harts Range, Northern Territory. The
ruby occurs as sharp crystals of good color, but to date little material
of value for faceting has been found. The prospective area is exten-

sive and further discoveries are likely.

The host rock is an am-

phibolitic complex, interpreted as a development from a terra rossa
soil profile formed on a limestone contaminated with pyroclastics

and interlaminated with lavas and tuffs.

INTRODUCTION

The Precambrian Arunta inlier of central Australia has produced
occasional specimens of corundum from various sites within the
Harts Range for several years (Joklik, 1955). Most of this is of no
gem significance, being almost opaque and ranging in color from
cream and pale greenish grey to pink or pale reddish tints, but
previously the bright red vaniety colored by chromium, known as
ruby, had not been found,

During the latter part of 1978, J. R. Bruce of Alice Springs
observed that corundum crystals excavated from subsurface out-
crops in the vicinity of Mount Brady were pinker than any previ-
ously recovered. Exploratory bulldozer trenching was carned out
on various areas held under lease or exploration license by Hillrise
Properties Pty. Ltd. of Melbourne. Several hundred kilograms of
red corundum were recovered from these initial excavations, which
are nowhere deeper than 5 meters. Chelsea filter examination of
these specimens showed the presence of appreciable chromium.

Pink and lilac shades of gem sapphires have been known as a
rarity in the alluvial deposits of the Great Dividing Range in East-
ern Australia (Oughton, 1973), and a reddish corundum was re-
cently noted at a site in the Harts Range only 25 km distant from
the new find (Males, 1976), but most so-called Australia ‘‘rubies”’
have actually been almandine garnets (Rennie, 1889), and Australia
has been regarded as deficient in true ruby. This discovery is the
first ruby deposit recorded in Australia, having commercial signifi-
cance. It is located 6 km southeast of Mount Brady in the eastern
Harts Range (Lat. 23°05’S Long. 135°02’E). This is about 250 km
by road from Alice Springs, and is on the northeastern corner of
the lllogwa Creek 1:250,000 sheet area.
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MINERALOGY

T'he ruby occurs either as well formed, hexagonal, tabular
crystals up to 5 cm in diameter and 1 cm thick, or as roughly ovoid
masses up to 12 cm long, which are anhedral single crystals. The
smaller discrete crystals generally show the best ruby color. The
larger pieces are hexagonally zoned in shades of red and are gener
ally more opaque. The largest single fragments recovered weigh
about half a kilogram. Very little fully transparent ruby has been
found; the small to medium size crystals are commonly translucent,
but the larger pieces are grossly clouded with fine gas-hilled fissures
roughly following the rhombohedral parting directions. Scarce
mica flakes (phlogopite?) and accessory rounded subhedral zircons
are present as inclusions in the peripheral zones of some crystals

I'he refracive indices measured on a polished crystal are 1.76(
1.768. The specific gravity is 3.98, which is shghtly lower than
usual — possibly due to the gas-filled fissures. The optical transmis
sion spectrum shows a typical chromium pattern, with a fluorescent
line at 6935A, broad absorption band from S200A to 6000A, dark
lines at 6590A, 4780A and 4710A, and almost total absorption of
the violet. The Chelsea filter reaction is strong.

Chemical analysis of a representative sample of cleaned ruby
crystal fragments gave the following minor components content
(Amdel, 1979).

Element Percent
Fe — 1.93
S1— 0.33
Cr — 0.3]

T — 0.02




I ¥

This 1s comparable to ruby from other countries, although the
higher iron content contributes a faint bluish or purplish tint, which
is regarded as a disadvantage. The titanium content is very low by
comparison with most foreign rubies and Australian sapphires, and
implies that asterism will probably not be seen. The high iron con-
tent also accounts for the very weak ultraviolet fluorescence.

In lapidary trials cabochons have been cut from ruby crystals of
good color with quite pleasing results. The quality of the polish is
excellent and the inclusions do not result in appreciable pitting or
undercutting of the surface unless more prominent fractures are
present, which may have been caused in part by near-surface wea-
thering and mining shocks,

REGIONAL GEOLOGY

The ruby is found in a distinctive layer of greenish gneiss of very
unusual composition within the Riddock amphibolite. The Rid-
dock amphibolite is a prominent ridge-forming member of the Irin-
dina gneiss, part of the Harts Range group (Joklik, 1955) of Pre-
cambrian age. The group is approximately 1,800 million years old
(Shaw and Langworthy, in prep.).

The Irindina gneiss generally consists of garnet, biotite, feldspar
and quartz. It is the host for the now-abandosed mica mines of the
Harts Range. Scapolitic marbles interlayerad with the Irindina
gneiss suggest it was deposited in an intermittently arid climate.

The Riddock amphibolite is a layered sequence interpreted as a
succession of mafic lavas, sills, tuffs and minor sediments. In the
Harts Range it is up to 1000 m thick, but thins out to the north and
east. The analysis given by Joklik (1955) is of a typical basic igneous
rock, but a later analysis also of a massive amphibolite (Shaw, un-
published data) suggests that some weathering or introduction of
carbonate affected parts of the unit prior to metamorphism.

GEOLOGY OF THE RUBY-BEARING LAYER
At the ruby occurrence the Riddock amphibolite contains a per-
sistent light-colored para-amphibolite (metamorphosed impure

3177
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Figure I. Hexagonal tabular crystals of ruby in
anorthite-hornblende gneiss from the new
discovery.

Figure 2. Assorted ruby crystals showing typical
tabular form and translucency.
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limestone) which contains lenses of greenish gneiss which in turn
are the actual ruby host. The para-amphibolite i1s about 50 m thick
and 1s fairly well exposed as a flat-lying band, along a strike of 1510
20 km, all of which i1s considered prospective for ruby. The greenish
gneiss layers are quite different from the enclosing amphibolite and
are sharply bounded against it. They are commonly grossly len-
ticular, swelling from a thickness of a centimeter or so to as much
as 4 m within a strike length of only 10 m. A schematic cross-
section of one such lens is shown in Figure 3. The lenses are spor-
adic in distribution, but appear always to lie concordantly within
the enclosing amphibolite, despite minor distortions effected by
later tectonism.

Figure 4. Drilling holes for blasting during ex-
ploratory trenching at the ruby locality in the
Harts Range.
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Figure 3. A general view of the main exposure at
the ruby locality.

I'he greenish gneiss consists of magnesian common hornblende,
anorthite (An 95), chlorite (clinochlore?), magnesian chromium
spinel, and ruby corundum (Table 1). Minor amounts of a brown
mica also occur along sheared surfaces. This may be phlogopite or

a variant of the chlorite seen in thin sections. The best ruby crystals
occur mainly in lenticular, somewhat dislocated leucocratic bands
in which the proportion of anorthite may exceed 90 percent. The
larger ovoid ruby masses occur toward the base of the gneiss lens as
irregular segregations. Pods of massive crystalline tourmaline also
occur intermittently near this lower lens boundary, often in close
proximity to the corundum. Immediately below the lens boundary




NORTHERN
TERRITORY

Arunta
Inlier

Ruby |
Lacafﬁyl

500 km

NT/A /690
Figure 5. Location map showing the Northern

Territory of Australia, the Arunta inlier, and
the new ruby locality.

aregmish  hornbiende gneiss

a few coarse, similarly ovoid masses of garnet occur within the am-
phibolite.

Retrogressive alteration of all the rocks in the region has accom-
panied later mild tectonism, in which thin transgressive quartz and
pegmatite veins have cut across the lens and the amphibolite. Some
fracturing of ruby crystals has resulted and thin coatings of sericite
now cover the crystals (or fragments). When chromium is especially
abundant the bright-green chromium mica, fuchsite, has also
formed.

ORIGIN OF THE DEPOSITS

The high calcium content of the ruby-bearing layer suggests that
calcite was a dominant component in the protolith. The present
aluminum content is also high for a normal clay. It is therefore con-
sidered that aluminosilicates in the protolith were in part converted
to gibbsite before the ruby-forming metamorphism took place.

We believe that the foliowing stages have been involved:

(1) The para-amphibolite developed from a chemically deposited
shallow-water marine limestone, which was heavily contaminated
with volcanic detritus or wind-borne pyroclastics.

(11) During subsequent regression, weathering and erosion of this
limestone developed a partial karst topography with hollows or
possibly caves becoming infilled by a lateritic ‘‘terra rossa’’ soil
profile and layers of near-surface calcrete. These pockets of gibb-
sitic clays could form during seasonal drying of the profile, alter-
nating with leaching of sodium and soluble salts. Effectively this
would cause an enrichment in lime, magnesia, alumina, iron and
chromium.

(1) Preservation of these basin fills by subsequent transgression
coupled with deposition of further pyroclastics.

Metamorphism of soil profiles such as these suggested could lead
to formation of the rock types observed in the greenish gneiss
lenses. The chromium would be derived from the volcanics which

Figure 6. A diagrammatic sketch of a cross sec-
tion through a ruby-bearing lens.

Surfaoce

with ruby

Minor shears some
thin quartz stringer
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Table 1. Microprobe analyses of minerals from ruby-bearing rock.

Plagioclase Plagioclase

Plagioclase

Amphibole  Amphibole

Si10, 43.72 44.18
O, - - e
Al,O 35.70 35. 36.00
Cr,0,

FeO*

MnO

MgO

CaO

K.O

Na,O 65

Total 99.42

An 94.3

FeO* Total iron expressed as FeO.

41.79 44.63
A5 AS
18.35 16.18
1.00 B85
6.03 6.73
00 Al
1247 15.31]
13.74 11.85
21 28 .
1.38 70 —
95.12 1.80 100.98

woZak) 1.56

The chlorite could not be satisfactorily analyzed. However it is very aluminous, and magnesian and contains traces of Cr,0, and NiO

generally have a content of 200 ppm. This content would need to be
enhanced by a factor of 10 to 20-fold in the ruby-bearing horizon.

While geological study of the Harts Range ruby deposit is still
continuing, the similarity of this deposit to that which is already be-
ing mined at Hunza in Kashmir is noted, and a similar genetic ori-
gin seems likely (Okrusch, Bunch and Bank, 1976).
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We have recently negotiated an agreement which will enable micro-
mounters to obtain a significant portion of the world’s most photo-
graphed micromount collection. Assembled over the last fifty years,
this collection represents an outstanding selection of diverse mineral
localities and species in which quality is paramount.

We will shortly make this extensive holding available to those collec-
tors desiring an investment in the finest examples of the mineral king-
dom. Each mount is a carefully chosen representative of its species,
and every specimen is of photographic quality.

Our first installment of a comprehensive list describing this mounted
collection is now available. Please send your name and address with
$1.00 (refunded with initial order) for your copy of this unique catalog.
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a new find
of crystallized

Rose Quartz

In minas gerais

by J. P. and J. 0. Cassedanne
Federal University of Rio de Janeiro, C. N. Pq. & FINEP
Instituto de Geociéncias, Cidade Universitaria
Rio de Janeiro, Brazil

he Taquaral-Itinga region in the Jequitinhonha Valley, Minas

Gerais, is knnown worldwide for crystallized rose quartz from the
Lavra da Ilha pegmatite (Cassedanne and Cassedanne, 1973). A
nearby new prospect on the mainland has recently produced magnifi-
cent, richly colored samples of crystallized rose quartz.

LOCATION AND ACCESS vugs (caldeiroes) that contain the crystallized rose quartz fcanga
The prospect, known as Laranjeira (*'orange tree’’) or pegmatito rosa). The sizes and shapes of these vugs are variable, but in some

do Ademar (“Ademar’s pegmatite’’) lies in the Taquarai district, cases they reach up to ! meter in length.

township of Itinga, in the neighborhood of Laranjeira Creek, on

the right side of the Jequitinhonha River (see location map).
Access is by way of Itaobim (km 846.5; elevation 220 m) on the

paved road that joins Rio de Janeiro to Salvador. From [taobim a

good dirt road goes toward Araguai passing Itinga (31 km from the

highway) and Taquaral (47 km from the same). At 6.4 km before .

Taquaral, a jeep road forks to the left which leads in 300 meters to : Trs.Jl00bim

the prospect at an elevation of 250 meters. ' '
The region is gently undulating with low bush vegetation and

small patches of dry forest.

38°
b P

DESCRIPTION OF THE PROSPECTS et : r—
Workings started in early 1979 at the top of a small, low, wooded ;

hill, 30 meters above the level of Laranjeira Creek. Numerous small e S—

excavations in the buff-colored clayey-sandy eluvium, irregularly "

scattered in a subcircular-shaped area approximately 600 meters in ;

diameter, were dug in search of gem tourmaline. The hand-dug 4 o Rio de Janeiro

pits, roughly square, from 2 x 2 to 10 x 10 meters, are sunk in the g

soil, the thickness of which reaches up to 6 meters. In May of 1979

a deeper pit encountered the unexpected pegmatite, covered by ,

eluvium. Presently the pegmatite is mined in five prospects, small gy C 500 km

tortuous adits diverging from the bottom of the pits, and reaching

down to 10 meters in depth from the surface. Only one 20-meter

adit is driven horizontally to the south (galeria do Ademar). The

white dumps from the pegmatite contrast with the buff-colored

ones from the eluvium.
The pegmatite runs northwest-southeast with a northeasterly dip DEPOSIT LOCATION IN THE STATE

of approximately 20°. It is heterogeneous with large grain size but

superficially kaolinized. Near the quartz core there are irregular OF MINAS GERAIS

-4|-—24°
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Figure I. A crown of crystallized rose quartz
around a milky quartz crystal. The black
material is elbaite. The specimen is 8 cm tall.

Figure 2. White quartz with a cluster of
crystallized rose quartz. The specimen is 7 cm
tall.

The pegmatite, approximately 100 meters in length, has a
relatively small thickness which is at present not accurately deter-
minable.

Regional rocks belong to the Macaubas group of Upper Precam-
brian age. These are mainly quartz-mica schists with biotite, sericite
and accessory cordierite, garnet and andalusite. The schist runs
northeast-southwest with a regional northwesterly dip (Da Costa
and Romano, 1976). The group is 650 million years old with in-
trusive granites (520 m.y.) and pegmatites less than 500 m.y. old
(Sa, 1977).

CRYSTALLIZED ROSE QUARTZ

Crystallized rose quartz is always found in the vugs occurring
close to the quartz core. These vugs are filled by a beige clayey
matenial and lined by quartz crystals with stepped faces. They are
commonly transparent, reaching up to 20 cm in length and termin-
ated by a 3-faced rhombohedron.

The rose quartz occurs either as a partial or whole crown around
quartz crystals, transparent or milky, sometimes fetid when
broken, or it fills up the interstices between the translucent quartz
crystals.

Crowns are the most spectacular specimens. Their axis of sym-
metry may be the same as that of the supporting quartz, or they
may be undulating. Some specimens display a cluster of crystals ly-
ing upon a face of a milky quartz crystal, reminding cne of the
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“quartz flowers” occurring in the southern Brazil amethyst region.
Small crowns of crystallized rose quartz around tourmaline crystals
are known but are uncommon.

The crowns are made of interpenetrating small prisms and rhom-
bohedrons whose axes are subparallel or divergent to the surface;
the result is dazzling. Growth figures on the crystal faces are com-
mon as repeated “scepter” forms. A thin coating of powdered
white quartz sporadically covers the rose quartz groups.

Color ranges from light pink to purplish pink, reminding one of
the famous old samples from the Sapucaia mine in the same state.
The crystals are transparent to translucent with, on the whole, a
relatively homogeneous coloration. However light variations of
shade may be observed with a lens.

Black or green-blue to water-green elbaite, sometimes with
chatoyancy, is commonly associated with the rose quartz, but crys-
tallized phosphates never cccur. This observation permits easy dis-
tinction from the samples produced at the nearby Lavra da llha
pegmatite,

The crystallization sequence is: feldspar—tourmaline—trans-
parent to milky quartz—rose quartz.

The bulk of the production is sold in Taguaral, mainly by José
Batista Coitinho (José da Estrada), a mineral dealer. But some
good pieces also may be purchased directly from the garimpeiros at
the mine. The most valuable samples are long, transparent, termin-
ated quartz crystals with a dark rose crown of crystallized rose
quartz.

OTHER MINERALS

Other minerals identified through our visits are:

Quartz. Milky and massive, it also appears in transparent or
translucent multidecimetric prisms and pyramids in the vugs.

Feldspar. Beige to cream-colored, potassium-feldspar is very
common, sometimes in multidecimetric crystals (galeria do
Ademar), or with cleavelandite vugs partially filled with clay.

Muscovite. Frequently twinned in multicentimetric crystals, it is
abundant in the dumps.

Elbaite. Always broken in rounded or subangular pieces in the
eluvium, it is green, green-blue or rose, frequently of gem quality.
In the pegmatite it appears as elongated crystals or parallel groups
with some chatoyancy. Crystals in the matrix are frequently broken
and slightly twisted. Elbaite is molded by or embedded in the rose
quartz,

Amblygonite. Milky to beige, it is always of fine grain size.

Lepidolite. Scarce, it occurs as centimetric lilac-colored plates.

Beryl. Milky to translucent, cracked, it is uncommon, in small ir-
regular crystals.

Spodumene. Chalky, partially altered, it occurs sparingly.

Cassiterite and tantalite are scattered in small disseminated
patches.

Frondelite. Irregular buff to brown-colored cavernous nodules
are sparsely disseminated in the feldspars. They result from the
decomposition of primary phosphates not yet found, and are main-
ly limonite with manganese oxides, quartz and feldspar fragments.
Some needles and radial clusters of red-brown to orange-brown
frondelite (X-ray determination and Fe,0,/MnO ratio of 48.94
10.76 percent with 0.84 percent FeQO) occur sporadically through
these nodules.

Wardite. Very fine transparent crystals less than 2 mm in length,
with smooth faces are frequent in the vugs of the hydrothermally
altered feldspar. This is partially pseudomorphosed to kaolin,
which allows the phosphate crystals to be easily separated. Ex-
cellent micromounts of single crystals or groups perched on milky
cleavelandite, in small vugs, may be easily collected in the dumps
(e = 1.582; w = 1.590, both + 0.001).

Garnet and sulfides were not observed.

Noteworthy is the lack of crystallized phosphates (eosphorite,
roscherite, wardite; Cassedanne and Guillemin, 1971) in association
with rose quartz and the lack of crystallized translucent amblygon-
ite, in contrast to the nearby world-famous Lavra da Ilha deposit.

Although the production is just beginning, the important valu-
able matenal already extracted, from micromount 10 museum size
and quality samples, guarantees that the Laranjeira prospect will
become in the future, a world-renowned occurrence of fine crystal
lized rose quartz.
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leat’s New In
Minerals?

WHAT'S OLD IN MINERALS?

Since the last installment of this column in the September-October issue, nothing
new has come to the fore. So, for a change, this installment will look back on some
previously mentioned items, and also on some old occurrences which never did get
mentioned in earlier columns due to lack of space. Rifling through the Record’s old
file of unused photos was quite a pleasure, and more photos than those shown here
could certainly have been chosen, but these make an interesting enough selection.
Rather than attempt to discuss or re-discuss them here in the text, I've put all of the
appropriate information into the figure captions.

As this is reaching readers the annual Pasadena Show should be underway, and the
famous Detroit Show will have recently passed into history for another yvear. The
next issue will carry a report on these shows.

W.E.W,

Figure 1. (right) This unigue ivory carving was made in mainland
China and depicts miners at work. Well, not all of them are at
work . . . some are simply holding up their little books of the say-
ings of Chairman Mao. The carving is about 8 inches tall and was
offered for sale by one of the dealers on the ground floor of the
Holiday Inn during the 1976 Detroit Show,

Figure 2. (below left) A year or two ago Jack Hannahan, of Bel-
mont Abbey College in North Carolina, sent us this enormous
crystal of rutile to be photographed. The large crystal measures
about 5 inches and is perched with another large crystal on a very
friable matrix. The specimen is from Graves Mountain, Georgia.

Figure 3. (right) This remarkable collection of fine blue aguamarine
crystals is from the well-known locality in northern Espirito Santo,
Brazil. The group of specimens was offered by Oceanside Imports
at the 1978 Intergem Show in Washington, D.C.
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Figure 4. Shown above is one of the giant rubellite crystals (this one
is 22 inches tall and nearly 7 inches in diameter) from the Minas de
Jonas, ltatiaia district, Minas Gerais. These remarkable crystals
have been described earlier in the Record (9, 298; 9, 317; 10, 33),
but this is the first of the really large crystals to be photographed.
Some estimates have indicated that as much as 4 rons of fine
rubellite have been removed from the mine.

The specimen shown here has, through the assistance of friends,
been acquired by the Smithsonian and will soon go on public
display. It is doubly terminated and shows almost no damage. The
crystal, a rich cranberry red, could vield tens of thousands of carats
of fine gems so that its value is easily several million dollars. Value
aside, it is certainly one of the most extraordinary specimens that a
collector might ever have the opportunity to see. Photo by Dane
Penland.

Figure 5. Here is one of the recently found vanadinite specimens
with white barite matrix. The crystals reach about 0.3 inches. Victor
Yount specimen.

Figure 6. Sharp and well formed as originally reported, this
specimen is from the lot of cinnabar obtained from Kweichow
province in mainland China. Russell Behnke specimen. The large
crystal is about ':-inch across.
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Figure 7. (left) A pale yellow anglesite crystal on matrix from
Morocco. The crystal is about 1 inch long. Pala Properties
specimen,

Figure 8. (below) A superb kunzite crystal with white albite matrix
and short green elbaites from Afghanistan. This and the next two
specimens are from the lot which David Wilber recently obtained
through Herb Obodda. The crystal is about 2.7 inches tall. Photo
by Gem Media, copyright 1979,

Figure 9. (below right) Perhaps the most esthetic Pakistan

aquamarine yel found, this magnificent crystal group measures
about 3 inches on the longest crystal. David Wilber specimen.
Photo by Gem Media, copyright 1979,

Figure 10. (below left) A group of finely colored ruby crystals 0.8
inches tall on white matrix from Jegdalek, Afghanistan. David
Wilber specimen. Photo by Gem Media, copyright 1979,
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Figure 12. An interestingly shaped, deep rose rhodochrosite
specimen from Santa Eulalia, Chihuahua, Mexico. The specimen is
4 inches across. Ken and Betty Roberts specimen, displaved in their

Figure 11. A perfectly water-clear, 1-inch, pale blue aquamarine booth at the 1979 Detroit Show.

crystal on white albite matrix from Pakistan. David Wilber
specimen. Photo by Gem Media, copyright 1979,

Note: See page 386 for
notice of the annual
slide competition.

Figure 13, Fine green vivianite crystals on matrix from Bolivia. The
spray is about 2.5 inches across. Victor Yount specimen,
photographed in 1978.

Figure 14. David Wilber beside his case of minerals at the 1974 Lin-
coln, Nebraska, federation show. You'd smile too with minerals

like those.
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Northern California has many quality mineral
dealers. Some are wholesale, some are both
wholesale and retail, all give quantity discounts
to dealers. Come and see us the next time you're
in the West. (Appointments are encouraged, as
travel for specimens often takes dealers away.)
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1. MALONEY'’S FOSSILS
Tom and Hilda Maloney
P. O. Box 1053

Willows, CA 95988

Tel: (916) 934-4536

2. CONSOLIDATED ROCK and
MINERALS

Jerrv Blair

Route 2, Box 970 — Interstate 80

Vacaville, CA 95688

Tel: (707) 448-5525

3. FRAZIER'S MINERALS and
LAPIDARY

Si and Ann Frazier

1724 University Avenue

Berkeley, CA 94703

Tel: (415) 843-7564

4. RUSTAM

Rustam Kothavala

511 Van Buren Avenue
Oakland, CA 94610
Tel: (415) 451-3644

5. GEORGE MENDENHALL
ENT. (GME)
George Mendenhall
449 San Mateo Avenue
San Bruno, CA 94066
Tel: (415) 583-7743

6. A. L. McGUINNESS
Al and Jo McGuinness
4305 Camden Avenue
San Mateo, CA 94403
Tel: (415) 345-2068

7. ROBERTS MINERALS
Ken and Betty Roberts

P. O. Box 1267

Twain Harte, CA 95383
Tel: (209) 586-2110

8. PATHFINDERS MINERALS
Dick and MaryJean Cull

41942 Via San Gabriel

Fremont, CA 94538

Tel: (415) 657-5174

8. MATHIASEN MINERALS
Gary and Carol Mathiasen
41149 St. Anthony Drive
Fremont, CA 94538

Tel: (415) 6570994

9. MINERALOGICAL
RESEARCH 0.

Gene and Sharon Cisneros

704 Charcot Avenue

San Jose, CA 95131

Tel: (408) 263-5422

10. CURETON MINERAL CO,
Forrest and Barbara Cureton
4119 Coronado Ave., Unit 4
Stockton, CA 95204

Tel: (209) 462-1311

11 . GALAS MINERALS
Chris and Agatha Galas
10009 Del Almendra
Oakdale, CA 95361

Tel: (209) 847-4782

12. RUNNERS
Bruce and Jo Runner
13526 South Avenue
Delhi, CA 95315

Tel: (209) 634-6470




JEWEL TUNNEL
IMPORTS

*WHOLESALE ONLY*

Each year | spend two
to four months traveling
the world in search of
specimens for my dealers.
Usually | buy them direct-
ly in the various mining
- districts. Few dealers
have visited more countries or do business in as
many as | do.

Hmm .. ., that does make me better off than them,
doesn’t it?? Perhaps my insecurity stems from my
already legendary pile of empty Kaopectate bottles.
Anyway, BUY! BUY!! BUY!!! I've got a lot of stuff!

See me or my toadies at the following shows:

M.S.S.C. SHOW * Pasadena, Ca. Nov. 15-16

* RARE FACETED GEMS FOR THE 77?

* NICE BOXES TO PUT THEM IN

* AGATE MARBLES & EGGS FOR THOSE FEW
DEGENERATES AMONG YOU

* A HARD WAY TO GO FOR DEADBEATS

* LIST ON REQUEST

* ENJOY!
ROCK H. CURRIER
1212 S. MAYFLOWER AVE.
ARCADIA, CALIFORNIA 91006 (near L.A)
213-357-6338

ANNUAL SLIDE COMPETITION
With the Tucson Show coming up in February it’s time once
again for all you mineral photographers to look through your files
and send us your best two slides.
Rules:
1. The following information must be on each slide
a. Mineral name and location
b. Your name and mailing address
c. “AM"” for “amateur” or “PRO” for “professional.”
Only those who have never been paid for photography and
have never won first place in the Record slide competition
are “amateurs.”

. Maximum of two entries per person.

. All slides must be original 35 mm transparencies in cardboard
mounts.

. Photos must be of minerals (not under ultraviolet light).

. The entrant must be the sole owner of copyright for the entered
slides and by entering grants the Mineralogical Record permis-
sion to publish the slides at no charge.

. All entries should be mailed to Dr. Arthur Roe, 3024 E. Sixth
St., Tucson, Arizona 85716, so as to be received before
February 9. No return envelope is required and all entries will be
returned.

Prizes: (Prize money once again contributed by Dr. Richard
Webster)

Amateur category
First prize: $100
Second prize: $25 Second prize: $25
Third prize: $25 Third prize: $25

Twenty semi-finalist shides will be selected from the entries, and

the Saturday night show audience will then select the winners by
ballot.
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Professional category
First prize: $100

HANSEN
SMINERALS

Dr. Gary R. Hansen
1223 Port Royal, St. Louis, Missouri 63141

Mineralogical specimens
for museums, private collectors
Reference sets

Investment Gemstones

Azurite, Touissit mine,
Morocco. New price
list available

Office — 314-569-0842
Residence — 314-432-2882

W. D. CHRISTIANSON - MINERALS

200 Napier Street, Barne,
Ontano, Canada 1L4M WS
Felephone: 705-726-8713

All types of mineral specimens, from
Beginner to Advanced

— New species added constantly

— Rare species a specialty

— Micromount to cabinet sizes

— Inquire about our Advance Approval Service
for savings of up to 1/3 off regular list prices

— Wrrite for free list

— Special reductions available on overstocked
species when ordered in quantity. See our lists.

Your Satisfaction is Guaranteed

Showroom now open— Appointment recommended

INTEGRITY Mastercharge &
SERVICE VISA accepted

They e eogber pow fn Guy Wt e
ASUCAR GED L ek LU I ASIOC
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Letters

BIG LEGRANDITE
Dear sir,

In Bob Sullivan’s Lerter from Europe col-
umn (vol. 11, no. 2, p. 113) covering the
1979 Munich Gem and Mineral Show, Bob
neglected to mention our new legrandite
specimen which was on display there. This
specimen is one of several incredibly large
crystallized legrandites discovered in
November or December (1978) in a series of
huge, interconnecting pockets at the Ojuela
mine, Mapimi, Durango, Mexico. Our speci-
men is a slightly diverging spray of ter-
minated yellow crystals 22.8 cm (9 inches!)
long.

The legrandite will be on display in the
American Museum shortly, along with the
recently acquired Newmont azurite (pictured
in the Record in vol. 9, no. 3, p. 192) and
gold specimens. Record readers are invited
to see these magnificent specimens the next
time they visit New York.

Joseph J. Peters
American Museum of Natural History
New York, New York

BOSCH CODE
Dear sir,

I can supply some additional information
backing up the letter from Jim Minette (vol.
11, no. 1, p. 56) regarding the labeling code
used by Carl Bosch. I have helped log into
the collection of the Cleveland Museum of
Natural History a sizable collection of min-
erals put together over a period of more than
30 years by Frank R. Van Horn. In 1902
Horn bought a large number of specimens
from two German dealers. Some of the
original labels have prices marked in German
currency, and the equivalent in dollars was
recorded as well. This showed the exchange
rate to be $1 = 4 DM in 1902. Both dealers
(D. Blatz, Heidelberg Mineralein Comptoir,
and K. S. Mineralein-Niederlage, Freiberg)
used the decimal format in writing their
prices, 2.50 for 2*: DM or -.40 for 40 pfen-
nigs. The specimens typically ranged in price
from 25 pfennigs to 2.50 DM, with the occa-
sional specimen reaching 20 DM ($5.00). (Of
course one must remember that $5.00 in 1902
was worth about $50.00 in today’s money.)
It seems reasonable that Carl Bosch could
have purchased his stephenite and acanthite
for 100 pfennigs ($2.50 today) and 90 pfen-
nigs ($2.25 today), rather than 100 times that
as would be the case if the notation was in
marks instead of pfennigs. The matter could

be proven once and for all if some Bosch

labels are accompanied by labels from one of

these two dealers, considering that their
method of notation is known.

William R. Cook, Jr.

Cleveland Heights, Ohio

FOR THUMBNAIL COLLECTORS

Dear sir,

The “‘International Thumbnail Mineral
Collectors’’ organization is presently con-
ducting a membership drive. The organiza-
tion is composed of members interested in
various aspects of mineralogy and mineral
collecting, with a common interest in thumb-
nail-size specimens.

A monthly newsletter, silent auctions and
a membership directory are provided
through the mail. The directory lists each
member’s individual interests, and therefore
constitutes an aid to trading; the club has at-
tracted many swappers throughout the
United States, Canada, and overseas.

The newsletter is devoted mainly to infor-
mation on collecting sites, shows, trading
opportunities, and other items of interest (o
collectors in general.

Dues are $6 per year for North American
members and $8 per year for overseas mem-
bers. Those interested in joining the ITNMC
may receive a sample newsletter, directory
page, and membership application by con-
tacting: Larry Rush, Treasurer, ITNMC,
P.O. Box 1457, Gulford, Connecticut
06437.

Larry Rush

FOR FLUORESCENCE FANS
Dear sir,

Persons who collect, display, or study
fluorescent minerals are invited to join the
Fluorescent Mineral Society. This nation-
wide and international group has about 135
members from a total of 10 countries. The
F.M.S. publishes a bimonthly newsletter and
an annual journal containing original and re-
printed articles about mineral fluorescence;
past issues of the journal may be purchased
from the Society (1979 was vol. 8). Other ac-
tivities of the F.M.S. include occasional field
trips, regional meetings (there is a particular
concentration of members in California),
and an annual “silent’”” mail auction of fluor-
escent specimens. Annual dues are $7.50
($9.50 outside the U.S.) plus a one-time $1
membership fee. For membership applica-
tions or information please contact Paul
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Morris, Executive Secretary, 713 Kentucky
St. #2, Vallejo, California 94590,

Peter J. Modreski

Littleton, Colorado

SUDBURY DISCOVERY SITE

Dear sir,

The historical site at Sudbury, Ontario,
where the copper-nickel orebody was first
discovered, was described in the Mineral-
ogical Record (vol. 7, page 159) as part of a
Friends of Mineralogy series on important

mineral sites. The exact location was given,
and the statement was made that collecting
was still possible from the pieces of broken
rock that resulted from highway construc-
tion.

Recently it became necessary to relocate
both the historical plagque and a section of
the adjacent highway because of the exten-
sion of the Murray mine pit. The plaque is
now located on Ontario Provincial Highway
#144, four miles north of Sudbury on the
road from Sudbury to Timmins. There is a
paved turn-off on the east side of the road,
and the location is marked. Unfortunately
for the rock collector, the area around the
plaque has been grassed over and nicely
landscaped.

However, those interesting in seeing the
ore in place can get a good impression of this
by parking and walking 150 feet north
toward the new Canadian Pacific Railway
cut. Here the orebody is revealed much as it
must have been to the railway workers in
I1883. On a recent visit to the site, it was
possible 1o observe the rusty gossan (wea
thered pyrrhotite) and to find small pieces of
broken rock adjacent to the railway track

lLouise S. Stevenson
Montreal, Canada

TOXIC MINERALS
Dear sir,

A matter | have been concerned with for
some years is the present legalistic approach
to toxic hazards of our technological society
The problem is that it 1s impossible to prove
anythirg harmiless, and that many actions
(such as the recent lists of toxic chemicals
and ores published by OSHA, NIOSH and
the EPA, and reviewed in the article *“Toxic
minerals’’ by John H. Puller, Mineralogical
Record, vol, 11, p. 5) are legalhistic rather
than scientific in their approach. | fear Dr
Puffer has fallen into the trap, like many
academic people, of believing superficial and
incomplete surveys issued by OSHA and
EPA 1o ughten legalistic controls. We need
much better information and more scientific
cooperation between government and indus-
try that we now have, if the toxicities of
minerals are to known with complete reha-
bility. Neither the government regulatory
agencies nor the mining and extractive indus-
triecs are 100 percent right in their current
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claims about toxicity . . . it is certain that the
former tend to exaggerate the risks, the latter
to conceal them. The problem with Dr. Puf-
fer’s article is that it was not a critical review,
and therefore gave an exaggerated picture of
mineral toxicity.

I would like to correct some specific inac-
curacies | noticed while reading through the
paper. Many tests have shown barite to be
essentially non-toxic, rather than “‘slightly
toxic.”” Orpiment is insoluble in stomach
acids and therefore harmless. Antimony is
perhaps more toxic than suspected, especial-
ly in the form of stibiconite. Chromite (Baet-
jer, National Academy of Sciences, 1974) is
not toxic or carcinogenic, although chromate
minerals (lopezite, crocoite, tarapacaite,
dietzite) are. Throughout the article, the
product function of toxicity, probability of
ingestion, and continued exposure for cumu-
lative effect is treated most superficially, as is
characteristic of EPA and NIOSH docu-
ments, which the article reflects all too faith-
fully. If you want a quite different and
equally believable study, consult ““Element
concentrations toxic to plants, animals, and
man,’’ U.S. Geological Survey Bulletin 1466
(1979).

There are other dangers not mentioned in
the article. Acid testing of sulfides such as
sphalerite can liberate H,S, a very toxic gas.
And | wouldn’t do blow-pipe tests of arsen-
ic, mercury, zinc or cadmium minerals ex-
cept in a well ventilated hood.

Collectors will virtually never be exposed
to the same hazard levels as miners and quar-
rymen, and should consequently be far less
concerned. | won’t wear a respirator or rub-
ber gloves when | go to work on my collec-

tion (which contains at least 60 toxic
species), although | do keep my mercury
specimen in a sealed bottle, and | would wear
a respirator at a very dusty collecting locali-
ty.
Winslow H. Hartford
Belmont Abbey College
Winslow Hartford is Associate Professor
Emeritus of Chemistry and Environmental
Science at Belmont Abbey College, Belmont,
North Carolina, and has worked for 47 years
in the chemical processing of chromite. Ed.

POUGH-PEARL MIX-UP

Dear sir,

The Pough 4th edition now available is
The Field Guide ro Rocks and Minerals, not
Cleaning and Preserving Minerals. That
pearl is authored by Dr. Richard Pearl, and
is presumably also now available in a fourth
edition as reported in your Letters column
letter from John Jaszczak (vol. 11, no. 1, p.
54). In any case, Dr. Pearl and I both ap-
preciate the plug, but please try to keep the
right author with the right title.

Frederick H. Pough
Reno, Nevada

BEMCO MINE TRITOMITE«Y)

Dear sir,

Regarding the article by Vassiliou on the
Bemco mine (vol. 11, no. 1, p. 39), readers
may be interested to know that the rare min-
eral tritomite-(Y) (also known as spencite)
occurs at the locality as well. Roberts, Rapp
and Weber mention tritomite-(Y) in their
Encyclopedia of Minerals as coming from a
locality which is probably the Bemco mine,
though they don’t give a mine name. In a
personal communication, Frank Warnett
Sr., former owner of the Bemco mine, has
reported the presence of spencite
(tritomite-(Y)) in the ore.

Robert T. Price
Trout Run, Pennsylvania

EXCHANGES

I have many excellent specimens of
brilliant black osumilite crystais to 1/8 inch,
with tridymite on rhyolite matrix, in sizes to
5 by 5 inches. | wish to exchange for thumb-

nail-size mineral specimens.
Pani Fausto
Viale Merello, 87/A
09100 Caghan, ltaly

I have clear selenite gypsum, large Mexican

geodes 3 to B8 inches across lined with

beautiful quartz crystals. I would like to

trade for fluorite, galena, quartz, rhodo-
chrosite, or minerals from your area.

Mike Dawson

P.O. Box 272

Temple Bar, Arizona 86443

NO IMPLICATION

Dear sir,

In What’s New in Minerals (Vol. 11, no.
3, p. 189) you discussed the discovery of
more adamite at the Ojuela mine, and the ex-
pelling of a couple of unfortunate U.S.
dealers by new occupants who invested little.
In the next sentence you mentioned a dealer
now carrying the material inthe U.S. . . . is
there an implication that this dealer was in-
volved in the “expelling”?

Jolen Barnek

Kennewick, Washington

Not at all. According to my information,

those who took over the mine are Mexican

nationals who wholesaled the adamite to a
number of U.S. dealers. Ed.

OBSOLETE LOCALITY NAMES

Dear sir,

When listing the country of origin on a
mineral label, what is the accepted policy
regarding use of country names which have
been changed? Up to now | have been using
the new name as soon as it becomes official,
even for old specimens, but someone recent-
ly told me that the name in effect at the time

the mineral was collected should be used on
the label in perpetuity. Is there standard
agreement on which to use?
Ralph Merrill
Mineral Unlimited
No, there is no standard agreement among
people, simply because the question has
never been put to an official vote. One finds
labels done both ways. However, the prevail-
ing majority opinion probably favors use of
updated country names. Granted, some of
the old names seem to be steeped in the ex-
otic flavor which comes from long and lov-
ing use by collectors and curators. But old
names eventually become obscure and a
nuisance. Their place is on old labels dating
Jrom the time of collection, whick should be
saved for historical purposes. New labels
should use current terminology, though if
the date of collection or other history is
known it should certainly be included. Ed.

BROOKLYN CHILDRENS MUSEUM
Dear sir,

Many mineralogists, some of them quite
prominent, received their early impetus and
training at the Brooklyn Childrens Museum.
Will those who have done so, or who know
of others who have, please communicate
with me?

Martin J. Starfield
140 Camden Plaza West, Apt. 12F
Brooklyn Heights, New York 11201

GREY HORSE MINE
Dear sir,

I am the present owner of the Grey Horse
mine about which Andrew Clark and Gary
Fleck wrote in the Arizona-II issue (vol. 11,
no. 4, p. 231). It is now listed as the Red
Coral claim. Collectors are permitted, but
they should first check with me; power
equipment and explosives will not be
allowed.

Lewis Heinle
512 E. Laurel Drive
Casa Grande, Arizona 85222

GOOD COLLECTING

Dear sir,

On July 4th we wvisited the Red Cloud
mines in the Gallinas Mountains of New
Mexico, which were described in the article
by DeMark (vol. 11, no. 2, p. 69). I'm
pleased to say that two days of collecting
yielded micromount crystals of all of the
species described except vanadinite. We were
particularly pleased with the agardite we
found. It shows that if one has good infor-
mation and is content with micromounts,
such trips can be successful. Many thanks to
the Record.

Fred Bird
Ouray, Colorado
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For your selection:
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THUMBNAIL, MINIATURE & CABINET SPECIMENS

1. First quality mineral specimens for collection & display
2. Rare species for systematic collection, reference, research

Send fpr our bimonthly lists of thumbnail, miniature, and cabinet specimens. First quality mineral specimens for
collection and display, plus rare species for systemotic collection, reference. and research. Send 30¢ postage for

lists.

A separate listing is available detailing prices and sizes of micromount, Perky Boxes, plastic magnifier boxes

white cotton lined specimen boxes, elc. Send 30¢ postage for this list
Opaque black base with clear lid. Same quality construction as our present micro box

1 X1 X" g8aeD

$20.00 per 100 boxes. Add $2.00 estimated UPS shipping within the USA, $5.00 airmail shipping for non-USA
orders. Excess postage will be refunded

LOOK FOR OUR BOOTH AT MAJOR WESTERN SHOWS — SHOWROOM CPEN BY APPOINTMENT ONLY

MINERALOGICAL RESEARCH COMPANY

704 CHARCOT AVENUE, SAN JOSE, CALIFORNIA 95131 US.A.
PHONES: DAYTIME 408-263-5422  EVENING 408-923-6800

-

(Golden Minerals

Retail and Wholesale. Specializing in
Colorado Minerals. No List.
Shown by appointment. (303) 233-4188

13030 W, 6rh Place, Golden, Coiorado 80407

A A A A P B e i i i i e B i A

R. MIRCHANDANI

G.P.O. Box 762 ® Bombay 400-001 India
Tel: 240503
EXPORTER of INDIAN ZEOLITES

and other minerals, rough, semi-
precious stones, agate necklaces and

eLges.
r_l'.imu on the Mineral Occurrences of the
1°x2° Montrose Quadrangle, Colorado.
Location, geology, mineralogy and impor-
tant references for over 500 occurrences.
254 Xeroxed pages: $30.00.

Alpine Exploration
P.O. Box 227, Crested Butte, CO 81224

RARE AND BEAUTIFUL MICRO-
MOLINTS FROM THE BINN VALLEY

from the Lengenbach Quarry, Binn Valley,
Switzerland, 10 d:_ffﬁmt Micromounts for only
$100 plus shipping.

ERNST WIDMER, OBERMATTSTR. 14
CH-3018 BERN, SWITZERLAND

EXOTIC MINERALS
OF INDIA

Apophyllite, Stilbite, Heulandite, Okenite,

Gyrolite, Mesolite, Scolecite, Prehnite, Ruby

in matrix, Garnet in matrix, etc.

MINERAL DECOR: 72 Casa Grande, Little
Gibbs Road, Bombay 400 006. INDIA

Tel. 829474

WHOLESALE MINERAL SPECIMENS
Direct purchase at mine owner's prices. Green apophyilite
whitle apophyllite, natrolile, scolecile, mesolile, okenile pulf,
green, while and brown gyrolile, prehnite, pink, yellow and
while stilbite, heulandite, laumontite, calcite. Also ruby cor-
undum crystals in gneiss matrix, blue kyanite bladed crys-
tals in quartz. Write your interests in detail Ask for price lis!
on cul gems, baad strings, mineéral spacimeans

GEM INDIA CORPORATION, 50, SHAMSETH ST,
BOMBAY - 400 002 (INDIA) Phone: 330819

MICROMINERALS

fine quality micromounts
FREE LIST
R.V. Lee Simkev Minerals Box 956
Part Perry Ontario LOBTNO Canada

Do You Sell
Minerals?

The Mineralogical Record serves its
readers as (among other things) a catalog
of the world’s mineral dealers, both large
and small, both retail and wholesale. You
can advertise here too, and take advan
tage of an exceptionally enthusiastic
audience. Write for a copy of our ad rates
today

than any of the “Big Three” and we hit

You'll find we're less expensive

your market precisely

The Mineralogical Record
P.O. Box 35565, Tucson, AZ 85740
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» Cabinet specimens
+ Miniatures
+« Thumbnails

6451 West 84th Place
Los Angeles, Cal. 90045

Telephone: 213-645-1175
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BANCROFT AREA

BANCROFT

BANNOCKBURN

ELDORADO ?;WY » OTTAWA

MADOC

-.'“‘mu
HWY 401
BELLEVILLE MONTREAL
FINE MINERALS

HAWTHORNEDEN

RR #1. Eldorado
Ontanio. Canada KQOK 1YD
613-473-4325) Frank & Wendy Melanson

TORONTO

Renowned Mining
and Minerals

Mineral Specimens
from World-Wide Locations

micro-museum sized,
rare to common species
specializing in minerals of
new mexico

SEND FOR FREE LISTS
P. O. Box 153
Socorro, New Mexico 87801
505) 835-4251

PROSPER J. WILLIAMS

Minerals for Connoisseurs
270 Sutherland Drive. Toronto. Ont..
Canada MAG 1Y Phone (416) 421 -0858

Minerals from Tsumeb.
Ongama, SW_ Africa
Hotazel area. S. Africa

and sometimes other

Southern African areas

MINERAL SPECIMENS FOR
THE COLLECTOR

CURRENT
LISTS 25¢ .

The Dhi]@phers Stone

JAMES P. McKINNON

221 Grenfell Crescent, Fort McMurray
Alberta, Canada T9H 2M7

THE MINERAL MAILBOX

Selected Fine Mineral Specimens
And Rare Species

Micro To
Cabinet Sizes

Write For
Bimonthly Lists

JOHN J. METTEER
32866 46th Place South
Auburn, Washington 98002

e e o

Donald A. Zowader

, Specializing in the finest
\ thumbnails, miniatures and
cabinet specimens for
competition and display.

Write or phone for
current list.

Individual requests
invited.

Silver

Georgetown, Colo

MOUNTAIN GEMS
AND MINERALS

6455 Kline St., Arvada, Colorado
(303) 420-1657 80004

Hlle [TERALS
HllD
GtlTISI0MES

Direct from Brazil

OCEANSIDE GEN IMPORTS, .

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

Phone (516) 678-3473
Hours by Appointment

Kideauy

Minerals

Fine Mineral
Specimens
for the Collector

Wholesale
to the Trade

Telephone: (602) 888-6015
1144 West Miracle Mile
TUCSON, ARIZONA 85705
9 am to 1 pm, Mon. - Sat.

[ ECKERT MINERALS
AND FOSSILS
Good Minerals From All Parts of the World
Specializing in Hagendorf Minerals
944 Ogden Street
Denver, Colorado B0218
Tel. (303) B61-2461

By Appointment Only

THE PROSPECTOR

Bringing Competitive Minerals
to the Northwest

FREE LIST

P.O. Box 3306
Kent, WA 98031
(206) 878-1716
Show Room by Appointment Only

F\WMWMWMWMWMWWHWM HM

In Southern California it’s

Wieher's Minerals

£

=

-

-3

; Jor World Wide
= MINERAL SPECIMENS
s GEMS, FOSSILS
; Ed and Naomi Weber

; 605 San Dieguito Drive

=
=
W

Encinitas, California 92024
Tel: 714/436-4350 by appointment

MWMWMWMWMWMWMWMWMWMW

MWMWMWMWMWMWMWMWMW

PHILADELPHIA AREA

CAROUSEL

GEMS & MINERALS
SIZES
TN'S
T0
CABINET

FINE
MINERAL
SPECIMENS

132 So. York Road
Hatboro, PA 19040
215-441-4257

Mon-Sat 10-5; Fri til 9

SEND SASE FOR LIST

METERSKY'S MINERALS

SPECIALIZING IN CRYSTALS
T/N’s AND MINIATURES
SPECIMENS YOU CAN AFFORD

SEND FOR FREE LIST
725 CHERYL DR., WARMINSTER, PA 18974

— STANDARD MINERALOGICAL CATALOGUE

Our fourth edition of this mosi useful mineral snecimen
price reference guide. Greatly expanded. Now over 20,000
prices, hundreds of new listings, useful evaluation data, snd
much more. Evaluate collections specimens to buy, sell,
irade. Almosi sll prices new from previous issues. Our besi
edition vei. Expanded, updated Extraordinary Specimen sec-
tion. $5.25 posipaid.

Mineralogical Studies, ius Foxfire,

Kernersville, North Carclina 27284
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THORNHILL
MINERALS

— from worldwide locations
— write for periodic lists
P.O.Box 3
Marshall, Missouri 65340

C.C. RICH

Microminerals Exclusively
List for stamp ® Satisfaction guaranteed
Mail order only

115 Boot Road
Newtown Square, Penn. 19073

No list
but write or
give me a call
1o see what's new!

(703-943-1673)

Route |, Box 48]
Afton, Virginia 22920

Specializing in
minerals from Morocco
Spain. Peru. & more

*1 collect calcites and
will trade for fine pieces

VICTOR YOUNT

FINE MINERALS

MICROMOUNT BOXES
THUMBNAIL BOXES
Plastic., for visible storing. handl-
ing and displaying of specimens
ideal for Gemologists. Mineralo-
gists. Geologists and Lapidaries
Write for free list — B.L. 77
ALTHOR PRODUCTS
Division of American Hinge Corp
P.O Box 1236, Weston, CT 06883

x Tyson Dr

Hammersley's
Minerals

—Ssince 1948 —
P.O. BOX 1311
QUARTZSITE, ARIZONA
85346
closed Wed. & Thur.
(formerly Prineviile, Ore.)

————————
Uus. 10

AN

alfredo
ferri

Fine mineral specimens
from Europe and worldwide

locales
Dr Alfredo Ferri

Show room
C.so Vercelli, 7
20144 Milano, Italy

tel. 435000

LIDSTROMS

Box 518
Prineville, Ore. 97754
(503-447-7104)

See us at

Pasadena Nov. 15-16
Tucson Feb. 13-15

YOPAZ-MINERAL EXPLORATION
DEPT. M
1605 HILLCREST
GRAND HAVEN, MI. 49417

WORLD-WIDE MINERALS
PSEUDOMORPH=S
ST

Don't

Do Use Our Display Cases!

Do Expand Your Collection!

Do Write For Owur List!

Kenneth Knauss

Select — MINERALS — Worldwide

G % Ba I v Bk

FINE MINERAL
;\ SPECIMENS

! TN’s to cabinet size
ﬂ Write for Free list
New Showroom

1002 So. Wells Ave

HARVEY M. GORDON, JR
WILDLIFE LIMITED, INC
S00 DBallentyne Way
Reno. Nevada 89502
702-329-8765—(0O
702-329-4866—(H

The Mineralogical Record, November-December, 1980

SALT
MINERALS

Worldwide Specimens
Free List

540 Beaverbrook St.
Winnipeg, Man. R3N 1N4
Canada

MICROMOUNT
BOXES

HIGHEST QUALITY

All bhlack or clear
(T ¢ construact
SUPCror gquanty Tow
mascromasunt or ol haes
speCcimen storagi

« INch-315/100 Pilease a

« INch--$19/100 shipping-—any

Yo inch--$24/100 L

| x | x % inch--$20/ 100 NEW
Black base with clear lid
Mineralogical Research Company
T4 Charcol Avenue

San Jose, CA 95131 USA.
(408-923-6800 or 408-263-5422)

MICROMINERALS and RARE SPECIES

specializing in minerals from M1, Si-Hilaire and other { ana
dian localities. Ancylite, burbankite, calapleiite, dawsonile
doanayite, gaidonnavite, hilarie, lorenzenite. mackelveyile
nenadievichite, syachysite, nordsirandite, weloganite, gor
manite, souralite, kulanite, eic

MONTEREGIAN MINERALS

E. & L. Horvath 47 Bals Fram
Sie-Julie, Quebec, Canada JOL 250

(. Colizzi Reupke

via Cavour 193, 00184 Rome. Raly

STIBNITE (Romania)

four other locatons
HEHJA
CAVNI(
BAIUT
BAlA SPRIf

r— e —— — =
Wholesale and Retail
Special Museum reguests inviled

Ditterent

Visit us at the Independent
Tucson Show 1980, Deserl Inr

Native Mineral Resources Company

Suppliers of Fine
Mineral Specimens
For The Aesthetic
Collector!

Spcy il ing I
Wiwrld Wide Thumbmail

and Minuatur SPCy 1Imeen

P. O. Box 27725
Denver, CO 80227
% Ph. (303) 9894718




P. 0. Box 83

(No. 3 O.K. Street)
Bisbee, Arizona 85603
Tel. (602) 432-3362

- £

Dr: David H Garske

Mineralogist

Worldwide
Localities
Write for free
periodic lists.

New species,
Rare minerals
Reference specimens
Micros to cabinets

gl ool of o ol sles g’

More than a Hhﬂh A

["\...— .,-*‘*a,_

Nn Panhandllrs ”
Claim Jumpers or

{ Gigar Smokers Permitted f

)

— 7

. It's an event!

THE 27th RNNUAL

TUGSON

Gem & Mineral Show
FEBRUARY 13, 14,15

Retail Show: Friday, 10-8; Saturday, 10-8; Sunday, 10-5
Wholesale: Thursday, l-ndm balurday, 10—7 Sum:lmr 10-5

at the

TUCSON COMMUNITY CENTER

Downtmm at 260 South Church

Special mineral Elhlblls e Programs b}' eminent mmeraluglsts and
hobbyists . . . Best of species competition (calcite) . . . McDole Trophy
competition . . . The Lidstrom Memorial competition for best single
specimen in competition . . . Gems, Jewelry, Lapidary exhibits . . . The
Mineralogical Record Saturday Night Program including a lecture and
slide show, the mineral photo competition, the mineral auction, and
the Tucson Show award ceremony . . . Selected retail and wholesale
dealers from around the world . . . Concurrent meetings of the Friends
of Mineralogy and the Mineral Museums Advisory Council . . . MS4-
FM-TGMS SYMPOSIUM **Mineralogy of Pegmatites,”” Sunday the
ISth and Monday the 16th, Richard A. Bideaux general chairman.

Convenient to Bus Routes.
address correspondence to:

Tucson Gem & Mineral Society Show Committee
P.0O. Box 42543, Tucson, Arizona 85733
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FINE MINERALS

OLLECTOR'S
HOICE

SPECIALIZING IN
MINERALS of MEXICO

MICRO to CABINET SPECIMENS
By appointment only: 713-862-5858

ﬁHINERAL COLLECTIONS BOUGHTﬁ

THE PRINCES

5021 A Augusta
Houston, TX 77007

.

mrﬁtrru\
Minerals

2319 E. Kleindale Road
Tucson, Arizona 85719
602-325-4534

"Lesnicks

Specializing in thumbnails
miniatures, and rare cut stones

SHOW DEALERS ONLY

See us at these Shows

Close to Downtown Houston

Richard W. Barstow

Dealer in high quality British & World
Mineral Specimens for the advanced collector

Lists of fine specimens

sent Tree on :f_:';*!'.'u afvon

List of rare Cornish & British Micromounts

also available
Callers welcome

DRAKEWALLS HOUSE. DRAKFWALLS
GUNNISLAKE, CORNWAILL ENGLAND

Jel- (822 - K323K]

WHAT w
W
WHEN YOU'RE PASSING
THROUCH COLUMBUS,
BE SURE TO STOP IN TO
SEE Us --IN ‘THE
CONTINENT® SHOPPING
CENTER, ROUTE 161 &171

MON - SAT: 11-9
SUN: 12 -5

6262 Busch Blvd.
Columbus, Ohio 43229
(674) 436-1458

k No 1n .-.nmluhl- ,- /}
BRIAN LLOYD

15A PALL MALL
LONDON S.W.1.

tel. 930-6921

Classic British and
European Minerals

Come and see me when
you are next in London

MICROMOUNTS

Are our specialty.

Our current contains
about 400

micro

catalog
quality
both
Also

int‘lkuh*d are reference collections,

listings of
crystal specimens
mounted and unmounted
supplies and a discussion of mi-
cromount preparation

Catalog 30 cents

HATFIELY GOUDLY
1145 West 3lst Avenue
San Mateo., Califorma 94403
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Franklim Armory

Frankhn, NJ
Lwsernsey Harn

Li ler. PAIMS.P.)
Pike || Arm

Pikesville \1|J
Sshrim f-'nuq‘u

Mew Hvde Park , 1. sk
“wlal let I!-'.I.'E MY

Mary & Gardner Miller

Mineral Collectors

3824 Mount Ave
.1]!‘!‘11 *HIH ;"bl I f:uu"*l[}f
Ph.: 406-549-7074

ROUGHGEMS\|

[I'D

We offer what is
probably the widest
range of fine gem
mineral specimens &
fine cut gemstones
(particularly rare
species) in London.

121/123 Charterhouse St.
London ECIM GAA England
Tel. 01-253-1455

A

107




Mathiasen
Minerals

* CHOICE Minerals for collection and display.

* RARE and NEW SPECIES for reference and
systematic collections.

* Showroom by appointment.
* See us at major western U.S. Shows.

* Current catalogs — 30¢.

Gary & Carol Mathiasen

41149 St. Anthony Dr.
415-657-0994

Fremont, California 94538

OUT-OF-PRINT

Copies of the Mineralogical Record

NEW 1981 MINERAL CALENDAR!
(YES, 1981)

We thought that the beautiful 1980 mineral calendar which
we advertised in the previous i1ssue would be a tough act to

o=
o

We will
pay

We will
sell for

4,5 6
9,
2,34

(_n_-m(_.}_a_.__am:_-r\}_h

6 (Colorado)
1

2, 4
3 (Tsumeb)

All prices subject to change.

OO~~~ WMNN - -

* Please note: Sale is subject to availability;, we do not

6.00
3.00
6.00
3.00
3.00
3.00
6.00
3.00
3.00
3.00

LA N

>
3

$15.00
$ 6.00
$ 400
$17.50

$12.00*
$ 6.00*
$12.00*
$ 6.00*
$ 6.00*
$ 6.00*
$12.00*
$ 6.00*
$ 6.00*
$ 6.00*
$12.00*
$30.00*
$12.00*
$ 8.00*
$35.00*

have all of these issues in stock at any given time.

Request our new arrivals list

follow. We were wrong!

For those who wish to really look ahead (and like what they
see) we are now offering a new 1981 mineral calendar with
14 extremely beautiful color photographs (framing quality) of
magnificent specimens from the famous Smale collection
The specimens and the photography are both superb

Prices: $5.95 for one
$5.00 each (5 to 9 copies)
$4.00 each (10 to 24 copies)
$3.50 each (25 to 49 copies)
$3.00 each (50 to 99 copies)
$2.75 each (100 to 249 copies)
$2.50 each (250 to 499 copies)
Write for further discounts on larger quantities

U.SA residents add $1.25 for postage and insurance for

the first calendar ordered and 35¢ for each additional
calendar

California residents add 6% sales tax (except if calendars
are for resale; include resale number)

Minerals, Gems, Books
Si & Ann Frazie

1724 University Ave.,
Berkeley, Calif. 94703 # (415)843-7564
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MINER'S
, SAFETY LAMPS

Flame safety lamps, on the Davy
principle, are still in use in the
British collieries. The Cambrian
Lamp Works in Glamorgan (Wales),
established in 1860, is still manu-
facturing lamps to the original
specifications.

THE 1860 DESIGN “CAMBRIAN"' LAMP
(left) available in four versions:
Type A: All brass (ca. 1.5 kg)
Type B: Brass with mild
steel bonnet
Type C: Brass with stain-
less steel bonnet
Type D: Brass with
(airmail sur- copper bonnet &
charge: $5 Specify Type desired \"'\
Also available to the l' ~
Original specifications, £

-l
All-brass Davy lamp (right), 1816 design. ‘i“ %
New micromount list now available,
malnlv Laurium slags and gossan super-
genes. 30¢ in pictorial stamps for list.

Cash or Check with Order
LYTHE MINERALS
2, Wellsic Lane, Rothley
Leicestershire, LE7 70B England .

Price: $65 seamail

Price: §75
by seamail

IF YOU ARE MINERAL
COLLECTORS..

don't forget to see us when you come te
visit Rome or Italy'

You will find a fine selection of xlled
Mineral specimens personally sought all
year round mostly in Italy and Europe

Good choice of U.W. fluorescent minerals

Swaps with fine mineral specimens from
old classic localities might be welcome

Fine Native El. and Tellurides are wanted
We are present at main European Shows

SEE OR ASK FOR:
6.CARLO FIORAVANTI

mineralogist

19-20 VIA PIE' DI MARMO

(between P.zza Venezia and Pantheon)

R 0 M A Hours Th.-Fri. 11-1 5-8

Monday pm 5-8
ITALY  rusr 66 s18s0sr

RARE SPECIES?
BASIC MINERALS?
COMMON ROCKS?

IF YOU ARE SIMPLY FASCI-
NATED WITH MINERALS,
YOU SHOULD HAVE OUR
LISTS

OUR CUSTOMERS SAY
QUALITY MATERIAL,
ACCURATE LABELS, EX-
CELLENT WRAPPING". FIND
OUT WHY

26¢ STAMPS BRINGS 20
PAGES OF LISTINGS. $1.00
PUTS YOU ON OUR MAILING
LIST FOR A YEAR

Minerals Unlimited, Dept. MR
P.O. Box 877 (127 No. Downs)
Ridgecrest, California 93555

RICHARD A. KOSNAR

“ Mineral Classics”

Otfening
the finest quality worldwide
mineral specimens

Specializing in Colorado Minerals
and minerals for competitive displays.
e

Rhodnchrosite_— Colorado

Inquiries invited
no list available
Route 6, Box 263
Golden, Colorado 80401

(In Scenic Golden Gate Canyon)
Tel: (303) 642-7556

(By appointment only)
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P.0. Box 982
Hawthorne, CA. 950250

Fine mineral specimens in
all sizes and prices from
world-wide localities
“ Hare minerals
* Museum pieces
* Single crystals
Always something new
Send 25¢ for list
Dealer inquiries invited
No cutting materials.
We also buy
fine collections

D. Weber, Owner
Hours by appointment
(213) 373-3601




|

Glo_ssary of _
Mineral Species

1980

the Latest Edition

_of the
Handiest Reference!

3600

Send your order to:

plus S0C per copy
postage and handling

Glossary
Min. Record
P.O. Box 35565

Tucson, Arizona 85740

20% Discount
to clubs
ordering
or more
copies.
Payment must
accompany
order.

10

(Standard wholesale discount available to dealers only.)

G TN
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{Required by 39 US.C. 3685)
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Journal of the Mineralogical
Society of New South Wales

An Australian journal for the advanced amateur

and specimen-oriented professional.

Published annually, Vol. 1 (1979) $3.50 Australian (postpaid)
Min. Soc. of N.S.W.

P. O. Box R35, Royal Exchange

Sydney 2000, N.S.W., Australia

The MINERALIENFREUND...
..a Swiss publication dealing mainly with alpine minerals.
Each issue is in German and contains excellent color
photography.

Make checks In lit-::mn;“-l. i:wﬂ per vear. Baﬁ_
payable to: £, S88% gus your. §~ ! ! = )

URNER MINERALIENFREUNDE
Postiach 219
6460 Altdori-Uri, SWITZERLAND

Keeping in time with Franklin and Sterling Hill

- LILTS Ray %
%

Join us for field trips, lectures
}
=

&

and “The Picking Table’’ as it
presents the latest information
about these famous localities.

195%

The Franklin - Ogdensburg Mineralogical Society, Inc.
Box 146MR, Franklin, N.J. 07416 Membership $8.00

INCORPORATING
THE

THE AUSTRALIAN
MINERALOGIST
Subscription rate U S $14 50
for one year surface
mail postpaid
entirely 1o mineralogy Australian Gems and Crafts

Read of the fascinating Magazine, G.P.O. Box No. 1071J
localites of Australia Articles Melboume, 3001

by prominent mineralogists Victona, Australia

®
Europe's

IS new journal for
minerals and gems

Articles on Minerals, gems and their lo-
calities all over the world—with special
emphasis on Germany, Austria and Swit-
zerland

Articles on the fundamentals and met-
hods of mineralogy and gemmology

Monthly information for the Dana collec-
tor, on all thats new in the mineral and
gem market. on books and on the lats
events

Lapis helps establish business and trad-

ing contacts all over Europe through

your ad one yaar subscription DM 62.50

(plus surface mail
Christian Weise Verlag

D-8 Munchen 2
Oberanger 6 West Germany

The Mineralogical Record, November-December, 1980

The highly respected European review for everyone in-
terested in minerals and fossils. Well known for ex-
cellent color quality, locality descriptions, useful hints
for collectors and lapidaries, and discussions on
mineralogy, geology and paleontology.

Issued monthly (in German)

Subscription rate: 60 DM (plus postage)

Write for free sample copy

KOSMOS-Verlag, Abt. 16, Postfach 640,
D-7000 Stuttgart, West Germany

The Mineralogical
Associafion of
Canada

Publishers of the quarterly journal

THE CANADIAN MINERALOGIST

Invites you to join now by sending
$15 (Canadian) to:

The Mineralogical Association of Canada
Department of Mineralogy

Royal Ontario Museum

100 Queen’'s Park

Toronto, Ontario, CANADA M5S 2C6

Papers on all aspects of mineralogy, petrology
mineral deposits, crystallography and
geochemistry are invited.

Editor Emeritus—Dr. L. G. Berry
Editors—Dr. Louis J. Cabri, Dr. R. F. Martin

Send your manuscripts to:
Dr. Louis J. Cabri

CANMET

555 Booth Street

Ottawa, Canada K1A OG1

Monde et Minéraux

A French bimonthly journal for mineral collectors
Includes color photos and articles of worldwide interest
| ycar sub- c¢mil
scription: 72F Le Monde et les Minéraux
4, Ave. de la Porte de Villiers

75017 PARIS, FRANCE
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Minerals

Adamite: Ojuela mine, Mapimi, Durango, Mexico 189
Agardite: Red Cloud mine, Gallinas Mtns., New Mexico
69
Alamosite: Tiger, Arizona 172
Allophane: Tiger, Arizona 159
Aluminofluornides: worldwide localities 89
Amphibole: Gatineau Park, Quebec 80
Anatase: Val Venv, France 318
Anglesite: Grand Reefl mine, Graham Co., Arizona 219
—: Tiger, Arizona 164
—: Touissit, Morocco 114
Apophyllite: Poona, India 27, 114
Aragonite: Agrigento, Sicily, ltaly 114
—: Minglanilla, Cuenca, Spain 114
Atacamite: Sierra Gordo, Chile 102
—: Tiger, Arizona 172
Aurnichalcite: Tiger, Arizona 165
Austinite (cuprian): La Plata County, Colorado 37
Axinite: Bourg D'Oisans, France 18
—: worldwide localities 13
Azurite: Chessy, France 28

Lieber
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—: Grand Reef mine, Graham Co., Arizona 219
—: Guangdong, China 321
—: Sir Dominick mine, Arkaroola, South Australia
73
—: Tiger, Arizona 165
—: Touissit mine, Morocco 59, 113
Barite: Hartsel, Colorado 23
—: Santa Lucia, Sardinia, ltaly 114
Bastnaesite: Oslo region, Norway 88
—: Red Cloud mine, Gallinas Mtns., New Mexico 69
Beaverite-osarizawaite: intergrowths: Sierra Gordo,
Chile 101
Beaverite: Tiger, Arizona 172
Beraunite: Mullica Hill, New Jersey 309
Beryl: (aquamarine): Fazenda do Funil, Brazil 356
—: faquamarine): Kunar, Afghanistan 315
Bideauxite: Tiger, Arizona 172
Boleite: Tiger, Arizona 172
Brochantite: Tiger, Arizona 172
Cacoxenite: Moores Mill, Pennsylvania 311
—: Mullica Hill, New Jersey 309
Caledonite: Tiger, Arizona 172
Caracolite: Sierra Gordo, Chile 102
Carbonate-fluorapatite: near Fairfield, Utah 33
Cassiterite: Viloco, Bolivia 322
Cerussite: Broken Hill, Zambia 342
—: Brown's deposit, Australia 287
—: C. & B. mine, Gila Co., Arizona 213
—: Grand Reef mine, Graham Co., Arizona 219
—: Red Cloud mine, Yuma Co., Arizona 147
—: Tiger, Arizona 165
—: Touissit, Morocco 114
Chrysoberyl: lItaguagu, Brazil 3§57
Chrysocoila pseudomorphs: Ray mine,
Arizona 248
Chrysocolla: Tiger, Arizona 168
Cinnabar: China 322
Conichalcite: La Plata County, Colorado 37
—: Red Cloud mine, Gallinas Mitns., New Mexico 69
Connellite: Tiger, Arizona 173
Copper: Cogquimbo, Chile 27, 115
Corundum (ruby): Harts Range, Australia 371
Creaseyite: Tiger, Arizona 168
Cryolite: relationship to neighborite 9
Cuprite: (var. chalcotrichite): Grand Reef
Graham Co., Arizona 119
Cuprite: Tiger, Arizona 168
Descloizite: C. & B. mine, Gila Co., Arizona 21}
—: Tiger, Arizona 168
Devilline: Tiger, Arizona 168
Diaboleite: Tiger, Arizona 173
Diopside: Gatineau Park, Quebec 80
Dioptase: Altyn-Tyube, U.S.S.R. 53
—: Reneville, Congo 319
—: locality correction for Renneville 118
—: Tiger, Arizona 168
Elbaite: (“cranberry’’ tourmaline): Jonas mine, Brazil
mn
—: Cruzeiro mine, Brazil 367
Ellisite: abstract of new mineral description 111
Embolite: Tiger, Arizona 173
Eosphorite: Lavra da llha, Brazil 29
Euclase: Rhodesia 321
Fergusonite: Bemco mine, New Jersey 39
Ferridravite: abstract of new mineral description 111
Ferroaxinite: worldwide localities 13
Fluorescent minerals 387
Fluorite: Oslo region, Norway K}
—: Switzerland 115
Fornacite: Seh-Changi, lran 296
—: Tiger, Arizona 168
Gagarinite: Oslo region, Norway 83
Garnet: Emerald Creek area, Idaho 56
—: (“malaya”): Tanzama 321
Gearksutite: Grand Reef mine, Graham Co., Arnzons
19
—: Oslo region, Norway 85
Gold: new Smithsonian exhibit 124
—: Tiger, Anzona 169
~ : worldwide localities displayed §9
Gypsum: Algena 29
Hematite: Quarizsite, Arizona 3, 227, 315
—: Tiger, Anzona 169
Hemimorphite: Tiger, Arizona 169
Heulandite: Panvel, India 115
Hinsdalite: Mineral Park mine, Mohave Cou., Arnezona
243
Hisingerite: Tiger, Arizona 169
Hollandite: Tiger, Arizona 169
Hopeite: Broken Hil, Zambia 319, 344
Hydrocerussite: Tiger, Arizona 173

Pinal Co.,

mine,

Inesite: near Creede, Colorado 35
Iranite-hemihedrite: Seh-Changi, Iran 295
Keithconnite: abstract of new mineral description 111
Kertschenite: Mullica Hill, New Jersey M7
Kingsmountite: abstract of new mineral description 111
Kolicite: abstract of new mineral description 111
Komerupine: Fiskenaesset, Greenland 93
Lanarkite: C. & B. mine, Gila Co., Arizona 21}
Lawsonbauerite: abstract of new mineral description
111
Leadhillite: Grand Reef mine, Graham Co.,
219
—: Tiger, Arizona 174
Legrandite: Ojuela mine, Mexico 387
Libethenite (zincian): Broken Hill, Zambia 146
Linarite: Blanchard Mine, New Mexico 192
—: Colorado Front Range 38
—: Grand Reef mine, Graham Co., Arizona 119
—: Tiger, Arizona 174
MacFallite: abstract of new mincral description 111
Macquartite: Tiger, Arizona 169
Magnesioaxinite: Luning, Nevaca 13
Magnesioaxinite: worldwide localities 13
Malachite: Brown's deposit, Australia 287
—: pseudomorphs: Sir Dominick mine, Arkaroola,
South Australia 73
—: Tiger, Arizona 169
Manganaxinite: worldwide localities 13
Marcasite: Cap Griz Nez, France 18
Matlockite: Tiger, Arizona 175
Matulaite: Hellertown, Pennsylvama 311
Mimetite: Mineral Park mine, Mohave Co.,
143
—: Red Cloud mine, Gallinas Mins., New Mexico 69
—: Red Cloud mine, Yuma Co., Arizona 148
—: Tiger, Arizona 169
Minium: Tiger, Arizona 169
Mixite: Tiger, Arizona 169
Mottramite: Tiger, Arizona 169
Murdochite: Tiger, Arizona 169
Nealite (new mineral): Laurion, Greece 299
Neighborite: Oslo region, Norway BS
Nukundamite: abstract of new mineral description 111
Osarizawaite-beaverite: intergrowths
Gordo, Chile 101
Osumilite: Obsidian Cliffs, Oregon §7
Pachnolite: Oslo region, Norway 8§
Parahopeite: Broken Hill, Zambia 346
Paralaurionite: Tiger, Arizona 17§
Paratacamite: Sierra Gordo, Chile 102
—: Tiger, Anzona 175
Pegmatite minerals: Haramosh Valley, Pakistan 321
Pegmatite minerals: Laghman, Afghanistan 322
Phlogopite: Oslo region, Norway B8
Phoenicochroite: Seh-Changi, Iran 296
Phosgenite: Tiger, Arizona 175
Phosphosiderite: Mullica Hill, New Jersey 308
Posnjakite: Colorado Front Range 18
Pseudoboleite: Tiger, Arizona 175
Pyrite: unusual crystallization
Hunitsville, Ohio 97
—: worldwide locations displayed 192
Pyromorphite: Brown's deposit, Australia 287
—: Mine des Farges, France 29
Pyrrhotite nodules: Texas Gulf Coast salt domes 100
Quartz: Asturias, Spain 3
— . Curnow's Road, New Zealand 56
—: Japan-law crystals near
Arizona 192
—: (Japan-law twins): Washington 53
—: {rose): Lavra da ilha, Brazil 29
—: (rose): Taquaral area, Brazil 377
Ralstonite: Oslo region, Norway 86
Ranunculite: abstract of new mineral description 112
Rhodochrosite: N'Chwaning mine, South Africa 3
: Pasto Bueno, Peru 321
Rockbridgeite: Mullica Hill, New Jersey 308
Sellaite: in relation 1o Quintinge Sella after whom un
was named 108
—: Oslo region, Norway 83
Serpierite: Colorado Front Range 38
Skutterudite: Bou Azzer, Morocco JI8
Smithsonite: Broken Hill, Zambia 319, I
Sperrylite: Miessi and Sota Rivers, Finland 303
Sietefeldite: Red Cloud mine, Yuma Co., Arizona 148
Stibiobetafite: abstract of new mineral description 112
Stoiberite: abstract of new mineral description 112
Stephanite: Zacatecas, Mexico 322
Strengite: Mullica Hill, New Jersey 308
Strunzite: Mullica Hill, New Jersey 39
Sulfur: in pynite crystal-shaped caviies in quartz 99

Anzona

Anzona

from Sierra

from Dull’s quarry,

twinned Duguesne,

T'he Mineralogical Record, November-December, 1980

Tarbuttite: Broken Hill, Zambia 319, 343}
Tellurium minerals: Tombstone District, Cochise Co.,
Arnzona 251
Telluropalladinite: abstract of new mineral description
112
Ihomsenolite: Oslo region, Norway 85
Thumbnail minerals 387
Tinzenite: worldwide localities 1)
Topaz: Fazenda do Funil, Brazil 353
Tourmaline: Madagascar 29
Toxic minerals §
Toxic minerals (letter) 387
Iritomite<(Y): Bemco mine, Canads (letter) 388
I'sumbeite: Tiger, Arizona 170
Uraninite: Gatineau Park, Quebec 79
Uranothorite: Bemco mine, New Jersev 9
Vanadinite: C. & B. mine, Gila Co., Arizona 21}
Grey Horse mine, Pinal Co., Arizona 231
Hamburg and other mines, Yuma Co., Arizona
138
(var. endlichite): Los Lamentos, Mexico 286
Mibladen, Morocco 316
—! Red Cloud mine, Yuma Co.,
lger, Arizona I
Veszeleyne: Black Pine mine, Phillipsburg, Montana
192
Vivianite: Mullica Hill, New Jersey M7
Wavellite: Mineral Park mine, Mohave Co.,
243

Anrona 147

Arizona

Moores Mill, Pennsylvania 311
Wherryite: Tiger, Arizona 176
Willemite: Red Cloud mine, Yuma

Tiger, Arizona 170
Wulfenite: Defiance mine, Gleeson Ridge, Arizona 203

Gatneau Park, Quebec B

Hamburg and other mines, Yuma Co.,

138

Los Lamentos mines, Chihuahua, Mexico 189,

1T

Mineral Park mine, Mohave Co.,

Red Cloud mines,

'

Red Cloud mine, Yuma Co

Tiger, Arizona 171

Towssit, Morocco 114
Yedlinite: Tiger, Arizona 176
Zircon: Bemco mine, New

Localities
Afghanistan: Kunar, (pegmalite minerals) 31§
Laghman 322
Algena: (Gypsum “sand roses. ') 29
Arzona: (microminerals from) Amarzron Wash, north
ol Wickenburg 261
(microminerals from) Bishee 261
C.& B. mine, Gila Co. 21}
{mcromuinerals from) Chrstmas mane, Gala Co
26l
Collins mine, Tiger ISS
Courtland-Gleeson mining district 203
Defiance mine and vicinity, Cochise Co. 203, 261
(Japan-law 1winned guartz) near
Santa Crus Co. 192
Grand Reel mine, Graham Co. 219
Grey Horse mine, Pinal Co. 231
Hamburg mine and vicinity, Yuma Co. 135
(microminerals from) Harguahala mine, Yuma
Co. 261
(mucrozeolies
Maricopa Co. 261
Mammoth mine, Tiger 15§
(microminerals
mine, Tiger 261

Co., Anzona 148

Arzona

Anzona 243
Gallinas Mins., Mew Mexico

. Anzona 41, 19

lersey W

Dusguesne

from) below Horseshoe Dam

from) Mammoth-S1. Anthony

funusual secondary minerals from) Mineral Park
mine, Mohave Co. 243, 261

Mohawk mine, Tiger 1§85

(micromunerals from) O Yuma mine, Pima Co
61

{Hematite from) Quartzsite 30, 227, 318

ichryvsocolla pseudomorphs
Pinal Co. 248

Red Cloud mune, Yoma Co. 141

Romaldo Pachecos and Melissa mines,
Co. 139

(microminerals from) Silver Bell open pit mine,
Pima Co. 261

{microminerals
LoD 1'!'

(microminerals from) Silver Hill mine, Pima Co
b

from) Rav min

Y uma

irom) Silver Bill mine, Cochise
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(microminerals from) Table Mountain mine, nr.
Mammoth 261
—: Tombstone mining district, Cochise Co. 251
—: (microminerals from) Tonopah-Belmont mine,
Maricopa Co. 261
— (microminerals from) various localities 261
Australia: Brown's deposit 287
—: (malachite pseudomorphs from) Sir Dominick
Mine, Arkaroola 73
—: Mount Brady (ruby) 371
Bolivia: (ferridravite from) the San
nr. Villa Tunari, Cochabamba 111
—: Viloco, (cassiterite) 322
Brazil: Cruziero mine 367
—: Fazenda do Funil 353
—: ltaguagu, (chrysoberyl sixlings) 357
—: Jonas mine, (elbaite) 317
—: (quartz from) Minas Gerais (containing sulfur in
pyrite crystal-shaped cavities) 99
—: Taquaral area, (rose quartz) 29, 377
Chile: (copper and associated minerals from) Cogquimbo
27, 11§
—: (osarizawaite-beaverite intergrowths and other
minerals from) Sierra Gordo 101
China: (cinnabar) 322
—: Guangdong, (azurite) 321
Colombia: (quartz from) Chivor (containing sulfur in
pyrite crystal-shaped cavities) 99
Colorado: (Barite from) Hartsel 23
comparison of St. Peter’s Dome fMuorides with
other locales 89
—:  (Conichalcite
County 37
. Humbolt pillar near Jameson 36
—: (Inesite from) near Creede 3§
: (Three copper sulfates) 38
Czechoslovakia: (stibiobetafite from) south of Verna,
western Moravia 112
Fiji: (nukundamite from) the Undu mine, Nukundamu
1
Finland: Lapland (sperrylite) 303
France: (Axinite from) Bourg D'Ohisans 28
—: (Marcasite from) Cap Griz Nez 18
: (Azurite from) Chessy 28
—: {Pyromorphite from) Mine des Farges 29
—: Val Venyv, (anatase) 318
Greece: Laurion, (nealite) 299
Greenland: comparison of Ivigtut fluorides with other
locales 89
—: (kornerupine from) Fiskenaesset 93
Idaho: Emerald Creek garnet area 56
India: (heulandite from) Panvel 114
—: (Apophyllite from) Poona 27, 114
Iran: Seh-Changi, (rare chromaites) 293
ltaly: (barite from) Santa Lucia, near Inglesias, Sar-
dimia 114
—: (aragonite
Sicily 114
Madagascar: (Tourmaline) 29
Mexico: Los Lamentos, Chihuahua 189, 277
—: (adamite) Ohyuella mine, Mapimi, Duranzo 189
Zacalecas, (stephanite) 322
Missouri: Brushy Creek 56
Montana: (veszelevite from) Black Pine mine, Phillips-
burg 192
: (keithconnite from) Stillwater complex 111
—: (telluropalladinite from) the Stillwater complex
112
Morocco: Bou Azzer, (skutterudite) JI8
: Mibladen, (vanadinite) 316
—: Touissit mine 59, 113
Nevada: (elhsite from) Carlin gold deposit, Eurcka
Co. 111
—: (Magnesioaxinite from) Luning 13
New Jersev: (Metamict minerals from) Bemco mine 39
—: Mullica Hill (phosphates) 307
—: (kolicite from) Sterling Hill mine and Franklin
mine, Ogdensburg, Sussex Co. 111
(lawsonbauerite from) the Sterling Hill mine,
Ogdensburg 111
New Mexico: (linarite from) Blanchard mine, Bingham
Co. 192
—: Red Cloud Mines, Gallinas Mtns. 69
New Zealand: Curnow's Road, Whangarei 56
North Carolina: (kingsmountite from) the Foote Min

eral Co. mine near Kings Mountain, Cleveland Co
i

Norway: Kongsberg 30
—: (rare fluorides in) the Oslo region 83
Ohio: Pugh quarry closes 54
—: (Pyrite crystals from) Duff"s quarry, Huntsville 97
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Francisco mine,

and austinite from) La Plawa

from) sulfur mine at Agrigento,

Oregon: Obsidian Cliffs (osumilite locality) §7

Pakistan: Haramosh Valley 321

Pennsylvania: Bachman mine, Hellertown; (phosphates)
311
—: Cornwall magnetite mine, Cornwall 119
—: Moores Mill (phosphates) 311

People’s Republic of Congo: correct designation for
dioptase from Renneville, Pool province 116

Peru: Pasto Bueno, (rhodochrosite) 321

Quebec: (uraninite and other minerals from) Gatineau
Park 79

South Afnca:
mine 3

Southwest Africa: (Tsumeb minerals) 30

Soviet Union: Altyn-Tvube (dioptase) §3

Spain: (Quartz from) Asturias 30
—: (aragonite from) Minglanilla, Cuenca province

114

Switzerland: (pink fuorite) 115

lTanzama: (garnet) 321

Texas: (pyrrhotite nodules occurring in) Gulf Coast
sali domes 1IN

Utah: (Carbonate-fluorapatite from) near Fairfield 33

Washington: (Japan-law quartz twin localities) §3

West Germany: (Minerals from) Hagendorf Sud 44

Zaire: (ranunculie from) Kobokobo, Kiva 112

keneville, (dioptase) 319
Zambia: Broken Hill 319, 339
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