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ELONGATED TWINS OF SODALITE AND
OTHER ISOMETRIC MINERALS

William A. Henderson, Jr. R. Peter Richards
17 Robin Ridge Di S S
Madison, Connecticut (644 3 () n O

Donald ;. Howard

56 S . E. 441th Aver

Sodalite family minerals frequently form psendo-hexagonal
twins elongated parallel to their [111] twin axes. This
habit, which is almost unique to these minerals, is caused
by (a) the predominance of dodecahedral faces on thei
;;}’yflifs and (b) thei /‘ii*;H'!Fﬁff}' fo hin f‘}' rotation about
a three-fold axis

CRYSTAL MORPHOLOM:Y O
SODALITE FAMILY MINERALS

I
Figure I. Sodalite, twinned dodecahedron: Fig- ;
ure 432 taken from Dana’s Textbook of Miner-
alogy (Dana and Ford, 1932).
INTRODUCTION res \s 1
[ens of thousands of mineralogists reading the vanous edit ' '
of Dana’'s Svstem or Textbook have seen the drawn Of a sOoaalt
twin reproduced here (Fig. 1). The projection used in the drawing
does not make 1t clear that such twins are almost nvariably 1s those of sodalite from Monte Somma. hauvne from M
-L'lﬂl:_',.'.lh".! along the ["‘\L'Ukjl' hexagonal axis of the twin. Tl \ I ) \ !
are elongated because of the predominance of dodecahedron faces Figures 6-#
in these species, and the special geometnic properties of a dodeca than tl

hedron twinned about a three-told [111] axas perhaps |




Figure 2. Nosean, dodecahedral crystal on bi- Figure 3. Hauvne, deep blue, dodecahedral,
otite from Mendig, kel district, Germany. 0.4-mm crystal from Mendig, Eifel district,
Collection of Berndt Ternes: photo by E. van Germany. Collection and photo WAHJr.

der Meersche.

Figure 4. Hauvne, pale blue, dodecahedral crys- Figure 5. Sodalite, colorless dodecahedron modi-
tal of hauvyne with minor cube faces from fied by the cube, 1.2 mm in size, from the
Laacher Kessel, Mendig, Eifel district, Ger- Pollena quarry, Monte Somma/Vesuvius, Napoli,
many. Eugen Rondorf specimen: photo by E, Campania, Italv. WAHJr photo,

van der Meersche.

extreme. all the nosean crystals from Mendig seen by the authors examples are those i Figures 6%, showimng beautifu
have been twinned twins of sodalite, haitivne and nosean. respe

|u|r]]|=][|-_' occurs about a three-told. 1.6 a 1111 AXIs, 10 &IV |!|\- roel M1 trim Inlw diod nedro I
forms approximating the deahzed drawing shown in Figure | crystal (b), and then rotation to a more convenient, pseudo
[“I|]|1L'lt cryvstials are almost invariably l.'|l"|'.;_‘_\:[\'.! wilth iengin 1o nexagonal onentation and elongation (¢) s shown in Fieure 9, The
width ratios varving lrom about ./ Fig. 6) 1o as much as 5:1 and IWin axis | | s shown in Ya and b. Note the reentrants at the
rarely 10):] with smaller ratios DEINEg most [IU{H;I':'. !!," al lermimations ol the crvstal and the co-plananity of the d and d ™ taces

[42



Figure 6. Sodalite, elongated, twinned crystal,

28 mm long, from Cave San Vito, Monte
Somma, Napoli, Campania, Italyv. WAH.Jr photo.

w il
":.|||:.L

in the “prism zone in Figures 9b and (

']HIH'!H s Of lhe

face belonegs 1o both halve

a real crystal, any spot must belong 1o one half o

actual pattern of intersection between tl

IC IWO Nan

complex, much as it 1s on a Dauphiné-twinned quartz

As stated betore. dodecahedra of sodalite family

frequently modified by minor cube and octahedron |
such modified crystals may involve remarkable and
confusing juxtaposinons, shapes and numbers of cube ai

dron jaces

Fyg

The taces 1in an untwinned cube can be

eyl

JT'TJ}L'11 In two groups ol three about opposite ends of

[111] axis. If twinnming occurs about this axis as in Fig

crvstals in Figures 6-8. In a geometnc sense. most ol

TWIN SIMUILanc:

I S

Figure 7. Dodecahedral hauvne, pale blue, elon
gated twin from Laacher Kessel, Mendig, Fifel
Berndt Ternes

Meerscohe

district, Germany, specimen,

photo by E, van der

Figure 8. Nosean, colorless, elongated, twinned
%

cryvstal with prominent reentrants, 1.2 mm long
From the Alban Hills, Roma, Lazio, ltaly. Speci
men #2960, Cahn Collection, Yal

WA HII‘ [jhlrlll_
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shown in Fieures 12 and 13. An incomplete (four-raved. instead ol
six-raved) itwinned octahedron face appears on the crvstal in Fieure

| 3. The end-on view of the same crvstal in Fizure 14 shows morg
Clearly the incomplete nature ol the six-raved star and the irregular

growth of the cryvstal. It 15 regrettable that nature so seldom

presents us with ideally grown, symmetncal crystals! Yet imperie
crystals are quite common, and not infrequently illustrated in
crystal drawings from the older literature

Numerous other examples of such twins could be illustrated by
the authors, as shown by the citations in Table 1. No less than nine
localities tor twinned sodalite, two for hativne, and four for nosean
ar¢ known 1o them, and there are doubtless many more. It 1s
interesting that the reported localities are so closely associated with
volcanic regions; the Eifel District in Germany, and areas north of
Rome and on Mount Vesuvius in ltaly; all noted for their under
saturated, pyroclastic rocks. Surely there are examples of elongated
twins of sodalite minerals from other areas, and the authors would
appreciate word ol them

Elongated twins of sodalite family minerals have been reported
repeatedly and since very early umes. For example, vom Rath
(1866) descnbed elongated twins of sodalite from the Alban Hills
in ltaly, and Hubbard (1887) reported elongated nosean crystals
from the Eifel district in Germany. Photographs of such crystals
(including the nosean shown in Figure 15, taken from Hentschel
(1987)) have also appeared in the literature. While some drawings

depict equant twins of sodalite family minerals, we know of no

)44

Figure 9. Mechanism of twinnming of dodecahe-
dral crystals about a [111] (three-fold) axis
showing (a) the untwinned dodecahedron: (b)
the pseudo-hexagonal twin resulting from rota-
tion about a [111] axis; (¢) the same twin but
elongated and oriented as for hexagonal crvs-
tals; (d) the twin modilied by the cube (¢) and
octahedron (0); and (¢) the same twin as in (d)

viewed down the [111] twin axis. SHAPE draw-
ings by RPR.

Figure 10. Nosean, colorless, elongated twin
with modifyving cube faces, from Wannenkopfe,
Eifel district, Germany. Berndt Ternes speci-
men: photo by E. van der Meersche.

Figure 11. Nosean, termination of a colorless,
twinned crvstal with dodecahedron and cube
faces: from Laacher Kessel, Mendig, Eifel dis-

trict, Germany. E. van der Meersche specimen
and photo.




Figure 13. Sodalite, SEM photo of 0.8-
mm twin, showing dodecahedron, octahe-

Figure 12. Nosean, SEM photo of a 2.2- dron, and cube faces: from Wannenkopfe.

mm crystal from Mendig, Eifel district,
Germany, showing dodecahedron and

Eifel district, Germany., DGH photo.

cube faces and a single reentrant. Photo
by DGH.

. 4

*

e

Figure 15. Nosean, twinned dodecahedron, with
modifving cube faces from Mendig, Eifel dis-
trict, Germany, taken from Die Mineralien der
Eifelvulkane (Hentschel, 1987). SEM photo by
Paul Rustenmever.

Figure 16

Figure 14. Sodalite, same cryvstal as in
Figure 13 photographed down the
pseudo-c-axis, and showing four ol the

siy ravs of the terminal octahedron face

Schematie model of lavered ceryvstal

growth by preferential addition ol new atoms

INsSLANC

clonealed
In spite of the umguity of elongalc

the authors comments on the cause of the elongation. A plausibl Su

mechamsm lor elongation follows

CALSE OF ELONGATION IN TWINNED SODALLTE
FAMILY MINERALS ()
Eloneation of twinned sodalite tamily munerals s kinetu . '

phenomenon: Le.. it 1s caused by relatively fast growth of cub

drawing.

to the edges and corners of growith lavers. RPR




\fhf- &5 lrl-'- diim

Sodalite
"h"u.11ir]ﬁ||-mpi-;_ Eifel distnict. Germany

Pollena quarry, Monte Somma, Napoh, Campania
San Vito quarry, Mount Vesuvius, Napoli. Campania, ltaly

Mount Vesuvius, Napoh, Campania. laly

onte Cavalluccio, near Sacrotano, Roma
Monte Cavall wear Sacrofano. Roma. |

Castellaccio de Petnegnano, near Vetralla, Viterbo

Carcarelle. near Vetralla, Viterbo. Lazio. Italy

Alban Hills, Roma. Lazio. laly

Insel Laven, Langesundhord, Norway

Svntheti

Haiiyne
Mendig., Eilel distnct, Germany

Alban Hills., Roma. Lazio. ltaly

Nosean
Mendig. Eifel distnict. Germany
Laacher See, Eitel distnct, Germany
Alban Hills, Roma. Lazio. ltaly
lobia. near Vetralla. Viterbo, Lazio, lia

Sal Ammomac
Arniston, Midlothian, Great Britan
Eruption of 1872, Mount Vesuvius, Napoli. ¢
Svynthetic
Sphalerite
Pontpean, France

Harz Mountains, Germany

- | { " 1 . | "
'he svmbol + indicates that (1) crvstals obser

stated and/or showed eloneation. The svmbol

be noted that some authors may not have consider

i
g

3

such as 2 and 3 are much less hikely 1o detach

accretion to the growing lace along the ledge

the imtiation of a new growth laver as at one-contact po
as |. Hence, the limiting factor in cryvstal growth |

new growth lavers or, put differently, the creation

e

[ " % . i " 9 il 5 . - ¥
should be remembered. here. that the above areument a

under conditions of low supersaturation of the solution from which

the n_!_‘»*-l.|| 1S growing. At high supersaturations

matenal 1s deposited at points such as 1 15 so hiegl
which such atoms or cubes tly off again 1s no longe
Under what conditions can growth ledges be

.

created” A prnime example 1s the presence of a screw dislocation in

a crystal (Fig. 17). The self-propagating ledge ascending i

perfectly normal and strain free. In a real

not important

/46

espectively. Since bonding at these points is mug

el ALY

IS Muct

in that direction, while the absence of growth ledees

CTVSs

AS shown in Figure I8, twinning can also

Table 1. Localities for elongated twins of isometric minerals.

.__!Il.ri-\.- | | . |

aboul the screw dislocation promotes continuous and rapid growtl
the sid¢
faces causes lhittle or no growth laterally Whisker crystals
length to width ratios of 10:1 or 1000: 1 are thus created (Henderson
and Francis. 1989). Note that. exc ept in the immediate neighbor
hood of the screw dislocation axis, the packing of unit cells is
extlending

thousands of umit cells in all directions. strain at the screw

perpetuating growth ledge. This two dimensional representation

Coll. WAHM©
Coll. WAHM
Coll. WAHMN©
Goldschmmidt, 1922
Hintze, 1879
Coll. WAH
Coll. WAHI
Coll. WAHM

i i s B | i
Goldschmudt .

.'J__. -_,..-!r.
Hintze, |879, 1892
Klein. 1879 Goldschmidt, 1922

5

Dana. 189

Coll. WAHMA

( E. van der Meerscl
it :l.}l‘.‘_
FCnisC s
Lo nn | - *ll!“" 'l wls

Palach S
L% L )
( schmdt )22 wcrorx, 189
\\_ I 197
s | | I I i t . 1 i
CIONEZalcad, or | . \ 1N/ O | res of 1he L I L
the g ' 1 elonealion 1O DE pr . 11 Si
1
1"\_ '|E | ] i Iln\:l' :'r.|-"-| '\lli:

Figure 17. The role of screw defects in crystal
growth is to provide a growth layer with per-
manent edges, greatly accelerating the rate of
growth parallel to the screw axis by removing
the rate-limiting step of creating new lavers.
RPR drawing.



ISOMETRIC FORMS OTHER THAN THY

DODECAHEDRON WHICH MIGHT FORM

ELONGATED TWINS
'he qu

twin .

plane :

|
Figure I18. The structure of a twinned crystal,
showing how the twin plane provides a favored
site Tor the nucleation of new growth lavers. | |
RPR drawing.
i that, at a twin reentrai e | |
laver 1s anached on two side OO0 Ju i I | I [
n stahity makes the rate of growth within t recntrant [asl
rrowth where no reentrant exists
Retuming to sodalite family twins, the 1 could be sad 1l I
entrants in the terminations of these twins promote
rowth min the direction of the pseudo-hexagonal ax '
thsence of such reentrants in the prism zone causc rowth to b
slower laterally. This 1s not stnictly correct, how
he twin reentrants has a vector compx
direction as well as the longitudinal one. The correct way - - - \ H
that the reentrant causes relativelv rapid wvlh '
——T eail centrant. while the Drisn faces el : I j form.
pOsed O Two coplanar laces. one lron JCN Natl of e
no reentrants, and grow only slowly. The slow Wwing pri |
act as boundaryv hmats tor, and Limit the lateral gr . the |
Ol the reentrant. and elongated twins resull
Nole that the it of a new cube within the reentra
nil as periect as 1or i Cube deposited il M|
rowin edee. or at a screw dislocato 1 11 )
1her an angular one or a dimensional one., depend '
reometry of the reentrant. For this reason. the strength of attacl rv_ and : ' - ) , )
ment of such a cube 1s not as great as for one added 10 a ledge at
screw dislocation. Perhaps this in tum explains why the asp
ol whisker crvstals formed by screw dislocations can be [0
OO 1, while that of elongated sodahte family twins 1s rarely evel ipart from 1t ' - N
1()
All the above 1s discussed in terms ' hlaera '
model. In actual fact, accrenion of maierial on a real crystal |
ledge 1s controlled by complex electromagnetic interactions. The Al
can be and have been considered by vanous authors (e.g. Gngom !
1965). and results of theiwr calculations of attachment energies absence of a M) from . l

paralle!l those from the above much cruder model lices alone. T can b ' hie 0
It might be pointed out that while rapid growth in twin reentrants {

only rarely produces elongated twins such as these, it commonly xis on a crystal model o

produces flattened twins. Good examples are spinel twins of make up a belly band on twini how that the M
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Dodecahedror

HeXx
i) LTS 1ACE L] Reld 1A Ly 1IN 1 i
151 it i U i . Dt 1%y
' vith a similar onentation 1s 60) ym the h . 'l
1 i 1 i |,| | 1 | i Ty
-
angular distance b n the pol  Tag | ind
pgr) as given in Dana’s Textbook (Dana and Ford. 1932, pe. 9
cos PO) 4
" "
his can be ssimphlied and. on g PO i
rMeUuc ()
IJ -
& |
Actuali 1 in o Nnown 1 1l | ] !
[ " i ks a » -
.H|I;,'i\-.~ Ine 7onal \',‘i:lgl!'_hl!' Tl H1EY ansiv 1tne CTl
equals 607 requirement, thus making step (d) superfluous. That
10 sav. the same conclusion is an | al ng Mi Ind
'Il-ll: .1}-\,'1 W "]'I 1ETeT8 vl 1 e i e | . T ]n %k ¥ il "y
1 AT LM QCTALIONn o1 5YI1 ITIL v CICITICT | w i | 1 L L
disconcerting if thus were not the «
For those not wishing to do the calculations. the follown
{0 lig TRIEE e TNl all | |+ Tl M i I.'r. i| T
& CILSTONS drk [1'. v DAL 1A L LIE L i i= R |
irisoctahedra | hhl and all tetrahexahedra | hED ) do nor vield be

bands since they cannot sausty the zonal equation. As shown

carher. the dodecahedron 110] has a belly band of six faces. Of

all the possible trapezohedra. |/ only the simpl

vields a belly band: again one of six taces. All those hexoctahedr:

hi where h = Lk + |/ vield bellv ban

[48

ds with tw eive, Nl sIX, 14ce

Figure 19. Examples of isometric forms which
have a prismatic habit (**belly bands™) when
twinned by rotation on [111]. In each row, the
left drawing shows an untwinned cryvstal with
the [111] axis vertical. The next drawing shows
the same cryvstal rotated 180° about the [111]
axis. The third drawing shows the penetration
twin formed by the intersection ol the two
crystals to the left. The drawing on the right
shows the same twin elongated parallel to the

[111] axis. SHAPE drawings bv RPR.

I‘I.I' I I |
]
-~ 1 ! ™ il | . Ho
In 11 li i {
110D i1l 1| I | il f
| 1 | L i i |
| n ith ai |
Ii-u ||I!'| % (M | | 1 1 | 0 | | ] |
-\' |._||"n on mom l ] ) | (W I 1
Figure 19, alon Vill ol 1] { }
n th Ir 1w s (O | ines 01 I vand cha
n the twil W n i | | \ ICH | 1l
(D) INey must My Licnded 1o Tollow T '.::“! Win o1 I
|\f|]||'|-l.| laces paratiel 1o th s uao-nexagonal c-axis I
1T CICIITIK II.\.ll 3} | | |- | (v '!IIL'['-‘\! Ly ':' | I : YW |
lerminal taces. while the terminal la are hmited in their lateral




extent .h_x the hine at which the

1

bellv band taces

As can be seen trom the shaded drawings belo

Ow Ihe hirst ro
Figure 1Y, the faces '-.‘.EI!L!"]"-IHH:H the prism have a large degr
werlap in the twin, This 1s fine in a omelnic constri on. b
s impossible in a real twinned crvstal. beca | mal
the twin must have a structure which corresponds 10 just 0 |
two onentations. The surface along which the two ha ()
| 1y | cannotl be predicted b MMl o1
nay b Jquiic compicx fHZ this reason. the 1 ab (
n Fig. 9, indicating that thev are composes ninb )

L 11 V !}“ A1
In the pseudo-hexagonal frame ol ! ne belly band

ol the umwinned dodecahedron can be assiened 1o 1l il O
ICXALoOnal i‘.‘l‘“'!:‘l | '.ﬂl':' |!I:. belly band ol thi ] rap
dron then corresponds 1o a hexagonal prism., b (|

) th respect 1o the prism ol the dode f |
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ELONGATED, TWINNED CRYSTALS OF OTHER

ISOMETRIC MINERALS
I'{l observed thatl \.'E"!l'_ e Iwins ol (]

| CITITM b i ] I b |

1 ) I: In } | A D
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F 11 hould be noted that n Y |
nea ! nned dod vhed 1 . & 1w
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Are there otl MINera WCUTITE o - i

0 lomn ich twins? The answer Just |

|'.|||.1\'\,|!||_\I,I-"' O sdal ammoniac . |' 1 ]I_ s L

Mineralogy Palache / Al \ In !

mmoniac were reported from Armiston in Great Britain by Sl

pErspectin ised 1in the crvstal drawmes of Palache er al. and S)
Fi " Wl 21) makes it diithicult to twe vhether thess
dodecahedra were elongated. and the text in all three cases la
mention elongation. We determuned elongatnon by drawn
unelonegated twin using SHAPE. rotating and s1izing 1t 10 mat

INErs<ect 1Ne sIOW-2row iIine pnsit

nd from Mount Vesuvius i Italy by Scaccha (1874 [ hi

Figure 20. Sal ammoniac crvstal drawing taken

from Dana’s Svstem of Mineralogy (Palache

el al.. 1951) showing the dodecahedron twinned

onllll

Figure 21. Sal ammonmiac, crystal drawing ol a

pseudo-hexagonal twin from Arniston, Vid

lothian, Great Britain (from Shand, 1910).

S\
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Figure 22. Sphalerite, cryvstal drawing ol a

twinned crystal from Pontpean, France (from
Lacroix, 1897).




It should be noted that sphalerite has a lower (tetrahedral)

svmmetrv than the hexoctahedral minerals discussed above. The

dodecahedron and cube are permissible forms on sphalerite crys
tals and would appear in twins formed by rotation about a three
fold axis just as they do in sodalhite. for example. However, the
octahedron 1s not a permissible form on sphalente crystals, and 15
!\.'l'll,!l.,l.,'lj bv ftaces ol the [?LI\I[HL and negative tetrahedra. ONen
only one tetrahedron 1s present. If a sphalerite crystal with face
the dodecahedron and one ietrahedron were twinned. it would
display a single six-pointed star at one end ol the crystal but not at
the other. The pseudohexagonal twin would appear to be hemihedra
What other isometnic munerals mmught torm elonegated. dodecahs
dral twins? Those most Likely to do so must (a) occur frequently
dodecahedra and (b) ftorm twins by rotation about a (111] axis

Members of the garnet family come immedhiately 10 mind as

!Il._'L.:II-L'H[l"v- formineg crvsials where the dodecahedron 1s the sole o
dominant form. However, gamelts are not reported to twin aboul
111]. Fluornite and boracite are excellent possibihines as each

occasionally forms dodecahedra. and twinning aboul

known. It 1s quite possible that elongated twins exist somewher
collecthions. In the spinel family, magnetite otfers a possibihity. 1he
other 16 common., 1sometnce mimerals hsted in Dana’s Textbook

(Dana and Ford. 1932

dodecahedra and/or do not twin on |
Are there elongated twins of the (211] rapezohedron or the

permitted hexoctahedra’! Analcime and the gamet tamily minera

frequently form (211} trapezohedra, but neither 1s reported 1o
twin. Leucite occurs predommantly in | 211} trapezohedra and |
frequently twinned. but does not twin by rotation aboul !
Perhaps diamond. which twins on | | ind 1s found occasion

in hexoctahedra, oltfers sonmu ;~c~w~:!*=|::s-,~

As 1 !11_1["|H|'\ the authors predictions as 10 what 1sometri
forms can generate bellv bands. and what isometric minerals a
hkelv 1o form elongated twins, were in part anucipated by worlk
done 120 vears ago. Alter the above was written, the text of the
original paper by Scacchi (1874) on twins of sal ammon
finally obtained. In 1., he not only described simple twinn
dodecahedra of sal ammomac: he also showed and i
interpreted sal ammomac twins with far less common torms. His
crystal drawings (reproduced here as Fig. 23) do not show

Figure 23. Sal ammoniac, crystal drawings of a

twinned crystal from Mount Vesuvius, Italy
(from Scacchi, 1874). All 12 terminal faces and
the 6 prism faces are the trapezohedron {211},

Appendix B) do not occur often mn

another example ol a twimned dodecahedron: rather, they show a

iwinned {211} trapezohedron! It 1s interesting that some of the
irapezohedron faces which might have appeared i the crystal's

iermimnation are missing (but are shown in our Freure 24). Had thes

| F f . \
‘,f’j / \'.\ \ / / 1\. \
‘:‘__r’ Jll J | '-_"‘ %\ %\ #.r'. | l'."-._l‘
\ | f P

v\ J /N /\\ N/ /\ /\

I'I f .fj ..‘\_ 1 r'|l \! I 1 f / \ | \l'.‘
{ / LY f i | / \
| “1/ Iy
; Y Y Y

Figure 24. Sal ammomac, crystal drawings ol
hypothetical twinned crystals, showing the faces
not present in Figure 13, The geometrically
complete crystals, shown on the left, would
have a set of six wedge-shaped terminal seg-
ments. We speculate that these would not de-
velop on a real crystal, and instead the twins
would have the morphology shown on the right.
SHAPE drawings by RPR.

D

Figure 25. Sal ammoniac, crystal drawing of a
twinned crystal from Mount Vesuvius, laly,
with faces of the dodecahedron (d) and {211)

trapezohedron (p) (from Scacchi, 1874).

b N present, th Crvsia would hav had a much les onied
lermination. Also reported by Scacche (his ervstal drawing. repro
duced here in Figure 25 vere twins with dodecahedron an

trapezohedron faces! Note that the drawing shows the pseudo
dihexagonal prism comprised of twelve faces predicted by the

authors. And hnallv. he noted that. verv rarelv. he even observed

.-‘l

the | 5. hexoctahedron in combimation with the above forms! Hi
also measured and calculated imtertacial aneles for the forms he
postulated. thus confirming his interpretation

In addition, Hintze (1892) descnibed sodalite crvstals from the
Alban Hills near Rome as shown in his crystal drawing reproduced
in Figure 26. Along with the fairly common dodecahedron and

cube faces of such twins. he also shows the much rarer [ 2]

[[.quL'h*hL'dTllrl Interestingly, while Scacchi’s sal ammomac crvs
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Figure 26. Sodalite, crystal drawing of a twinned
crystal from the Alban Hills, Italy, showing
cube, dodecahedron, and {211} trapezohedron
faces (from Hintze, 1892).
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Figure 27. Sodalite, crystal drawings of twinned
crystals (from Hintze, I1879). Left: a contacl
twin: right: a complexly intergrown penetra-
tion twin. Forms are d: dodecahedron {110}, h:
cube (Hexaeder in German) {100}, o: octahe-
dron {111}, and i: trapezohedron [211).

lals lacked the set ol 1ermu 1 ab
thus were gquite pointed, Hintze s sodalite crystals reta

wels of termmal (211 ) faces and thus had ;

On the other hand, Himtze's crvstals with botl 110} and
|.=~.' 5 il F}.'L! ':'Ik o |'1 SN WI I 11 - MCAanm |
one which were present 1in Scacdl crvstals. | 0

Mother Nature s rules are as 1o whether certan

[ SCNE OF missing

Hintze (1879) also illustrated sodalite twins from Mount Vi
which include the dodecahedron. trapezohedron., cul
dron (Fig. 27). The illustranon on the neht |
contact twin, rather than the penetration twins which are th
of this paper. The one on the left 1s of a much more co
intergrowth, with missing or unevenly developed | ' ,
cated imterfaces between the twinned individua I his one ren
us of one ol the hazards ol crvsial drawing 1 1s often hard |
whether the drawing 18 of an actual crvstal or an weahzed

Scacchh, Himtze and the other crvstallographers of lon
deserve greatl credit tor the hine work they did with tar poorer s

for measurement and computation than wi

CONCLUSION

he sodalite family manerals are by far the best exemplars of 1

cloneated twins of isometnic minerals. There are solated examples

() ir | ns of spi I 1 { I i
Otner speci ire nkely 1w i ni
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THE PEZINOK

ANTIMONY MINE

x
MALE KARPATY MOUNTAINS,

SLOVAKIA

lhl" ‘.'I l. hl. I

Silvio Machal

“

Jirt Vitalos

The Pezinok mine, an antimony deposit mined since
"uh{f’,' hti.“ }JII'I ’[!f'l/ HHHJI:'JIx {.” “f”tf.””t 1S O some of rf.'lll.fr
world’s finest kermesite, excellent valentinite and stibnite,

and rare species such as chapmanite and garavellite.

.\LH/)' 50 species are curr ntly kRnoun

N
]
'

from the locality.

INTRODUCTION

The Pezimok antimony mine i southwestern Slovakiia s a rvsi 1o come from the P "
relatively small ore deposit, but it 1s important for s unusually mine near Pemnek |
large and beaunful crystals of kermesite, a red anumony sulfoxid Pezimok
Kermesite atl other world locahmes usually forms pink 10 purple specimens of the species in wrid. Hund
fine-grained powdery aggregates, and occurs only rarely in well specimens ar
developed larger crystals, e.g.. at Braunsdort near Freiberg (Saxom Slovakia. the Czech Republhic. Austna and Hus

Germany) and Que-Que (Zimbabwe). The fhirst large kermesit muscums i Bratslava and Prague. A
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Figure 1. Location map showing

KOSICE the Pezinok antimony deposit.
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Pezinok
deposit

Figure 2. The Pezinok City Hall (17-18th cen-
tury) und tower of the Lutheran Church (18-
19th century).

Figure 3. Pezinok antimony deposit; the open
pit.

secondary minerals from the Pezinok antimony deposit are also
very interesting for collectors. This article will examine the history,
geology and especially the minerals of the Pezinok antimony

deposit

LOCATION

I'he Pezinok mine (also known as the Kolarsky Hill deposit) i1s
situated about 4 km northwest of downtown Pezinok, a histonical
town n southwestern Slovakia. about 10 km northeast of the city
limits of Bratislava, the capital of the Slovak Republic. Pezinok is
a picturesque httle town (population: ca. 25.000) with many

medieval historical monuments. The town lies at the foot of the

154

granite slopes of the Malé Karpaty Mountains; the area 1s well
known for its many vinevards producing excellent white and red
wines

I'he Pezinok antimony mune 1s situated on the southeastern slope
of the Malé Karpaty Mountains, between 260 to 400 meters above
sea level, in a forested area of the Hruba Valley. The mine can be
reached by a car road from I’a.'.ﬂnnl\ or Pernek. The deposit has
been explonted by a 50 x 300-meter open pit and several under
ground gallenes. The New Alexander tunnel 1s the longest: it
measures about | km. The Staré Mesto deposit, an old gold mine in

Pezinok, 1s situated only 2 km northwest of the antimony deposit




Figure 4. Pezinok

antimony deposit; old
adits in the open pit.

Figure 5. Pezinok

antimony deposit; the
New Alexander gallery,
adit portal,

HISTORY

The long historyv of mining in the Pezinok area has been The earhest record of the mining of antimony in the Pezinok

documented in a manuscript by Bergfest (1952). The first record of leposit 1s much more recent, in 1790, Ignatz | the Mavor of tl

the muming activity in the area dates to 1339, when Hunganan King Mining Court of Pezinok, visited the mine and reported that the
Carol Robert of Anjou claimed the gold miming nights for the Francisci stope and the Joseph pit were 10 meters deej R0
tamily of Earls of St. Georg and Pezinok. The Earls owned the 11,100 kg of stibnite were recovered. Stuibnite occurrence in the
mines during the 14th to 16th centunies. Renewed mining activiry Pezinok area near Kolarsky Hill (Wagnerberg) was also reported
began in the 18th century, when eight galleries were reported at the by Andnan and Paul (1864), but thas first attempt at antimony
Staré Mesto (Old Town) gold deposit in 1779. Unfortunately, the mining ended during the 19th century. The exploitaton ol ant
production of gold from thin quartz vemns was small (maximum monv was renewed around 1906. when a Hotatnon plant, the hirst ol
2 kg/year) and the uneconomical mining expired in 1861, when its type in Austna-Hungary, was built. However, mining activity

only 49 grams of Au and 6 grams of Ag(!) were produced ended after World War |




metres
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granites paragneisses actinolite Figure 6. Geological section
black schists of the Pezinok antimon)
schists, deposit (modified after
pyrite, Mikula, 1994).
Sb-ores
A modemn operation for recovery ol stibmite ore began in 1940 deposit occurs directly in these leucocratic grai

during World War Il, when the demand for aniimony as a I'he antimony ores form irregular nests, lenticular bodies d

metal” was high. Durning thus vear, the German company Anfimor vemnlets and vemns and wegnations. They are situated in subvertica

\ktion-Gesellschaft built a new mine with a raillwa the o (up to 20-meter-thick ) stratabound structures, referred 1o

dressing plant. After a short break Y4 Y51, the exploitati (due to their vein shape), composed of metamorphosed blach

of antimony ore at the Pezinok mine continued until 1991, whes shales with basic pyroc matenal, quartz, pyrite/pyrrhotite and

the mine was closed for economic reasons, and the technol | arsenopyrite. Fron W y northeast, the Zlata (Gold)

unfavorable composition of the ore Karolina, Centralna (Central) and Plochad are the principa

GEOLOGY
The geology of the Pezinok antimonv mine (the

11&‘["“-““' nas |""1,‘I.‘1I dealt with bv numerous authors iy w1l

from data ol Cambel (1959), P

Andras (1983), Chovan er ai

summanze here mainly
Rak ( 1980),
( 1996)

lak and

(1992) and Grecula et al

The mine occurs in Lower Paleozoic (Silurian to early

Carbomiferous) metamorphosed black shales (with a bas

™ ||-.|||

[ |
d LTI

clastic volcamic admixture and pyrite pyrrhotite bands

hite schusts, amphibolites and phyllites to paragneisses, locally
penetrated by two-mica granites of the Bratislava Massif
I'he ore-bearing zone i1s about 3.5 km long and 50 to 100 meters

thick: 1l folded

southeast, and dips southwest 60-90

has a anuchnal structure onented northwest

(Fig I'he
Lh'|‘uh|1 has been worked over a lfn_'..-[h of 430 meters. 10

1)) stibnite
a depth of

between 10 and 40 meters (Mrdakava 1987)

Vertical thickness ol
the central orebody reaches 65 meters (AndrdaS 1983). The ore
bearing zone 1s associated with a large low-angle fault or thrusi
zone which tectomically amputated the deposit. A two-mica granite
with numerous pegmatite veins from the Bratislava Massif (Rb-Si
isotope age 348 * 4 Ma, Cambel er al
silhimanite-garnet-biotite paragneisses, lies in tectonic contact be

The Staré Mesto }‘.Hll.l

199()), which intruded into

low the ore-bearing metamorphic zone

|56

Or structures

Four mineralization stages of hvdrothermal Sh-Au-A cra
1ization in the Pezinok mine have been distinguished ( Andras 1983
Chovan er al.. 1992, shightly modified bv the authors

(1) quartz-arsenopyrite. with gold incorporated in arsenopyrite

and pynile

(2) quartz-pyrite-arsenopyrite-(lollingite-1
'][k |’

(3) quartz-carbonate-stibnite-(gudmundite-pyrrhotite-pyrite
sphalerite-Pb, Sb-sulfosalts-berthierite

(4) stibnite-kermesite-(antimony-valentinite-barite

I'he ongin of the Pezinok antimony mine (Kolarsky Hill deposit)
1s suggested as hydrothermal epigenetic. and of Hercynian (Upper
Paleozoic) in age. The Bratislava granite intrusion caused a contact
thermal metamorphism of adjacent metalliferous black shales with
pyrite bands, the generation and migration of ore-bearing hydro
thermal solutions, and their precipitation in available subvertical

lectonic

H_:'n H =

zones. Negative sulfur isotopic composition in sulfides

| to —13.5 %e¢) indicates the important role of biogenic

sulfur, and corroborates the leaching of sulfur and metals from

metasedimentary black shales with synsedimentary pyrite, plus
their interaction with endogenous granite-related fluids (Kantor

1974). Also the negative isotopic oxygen and carbon values (8'0 =




]_-h"li" I:'hlr-,l":l"[.

| 1.8 1o —9.7 %¢) indicate a mixing of
meteoric and endogenous solutions and exchange reactions be
tween the fluids and country rocks (Andras 1983). The estimated
metamorphic conditions: T 150450 °C and P = 3.5-5.5 kbar
were sufficiently intense for the mobilization of the ore compounds

(Grecula er al., 1996). The study of gas-lhiquid inclusions in quartz

gave homogenization temperatures between 3207 and 150 °C for

the (1) to (4) mineralization stage of the Pezinok antimony deposit

(Chovan er al., 1992)

'he Pezinok mine wias the second lareest antimony !.'F'--l.l'
Slovakia, atter the Dubrava mune in Central Slovakia Maore thar
one milhon metric tons of anumony ore (with 1.310 2.5 w
5b) was recovered during the 1951-1991 penod, which repre
sented ca. 20,000 metric tons of pure antimony metal. The Pezinok
mine flotathion dressing plant produced an ore concentrate with |8
23 weight % Sb, 3-5 weight % As, 15-30 ppm Ag and 6-10 ppm
Au (Andras 19835), but considered to be poor quahty dug

admixture of 15 to 20 other minerals (mainly graphite, arse

and pyrite)

MINERALS

Numerous authors have studied the minerals of the Pezinok
.:I':EIHIH!I_‘\ ..!‘_'[‘:.1-‘”. froom ;hL. firsi “_”!h”.“ ot t"-.'-"i\U:f R4
Zepharovich (1859) and Andrian and Paul (1864 hrough
'-.["'L"-.I.II‘ rihl'qu\'__'I,iF\h of Cambel (1959) 10 the recent papet ol
Chovan er al. (1992) and Andras er al 1993a b)) A ol thi
mineralogical data through 1980 are reported in lopograp/
Mineraloev of Slovakia. Pant 2 (Kodéra et a 19901 wi
supplemented the data in this worth with citations of other author
and with notes on our own observations

Primary Hvdrothermal Minerals
";"!i'[l' NaAlS1.O

Albite 1s a very rare mineral at the Pezinok mine: it occurs witl
carbonates in the Pynite stope (Cambel and Bohmer, 1955
Ankerite Ca(Fe'' MgMnxCO

Although pure ankerite has not been wdentified, a mixtu
ucie, ferroan dolomite and ankente 1s suggested by s
chemical analyses of carbonates in the Pezinok mine (Cambx
1999 | hese carbonates form small veins. veimnlets and irreeular

nests, and they cemented fissures in the country rocks. Anker
and other carbonates form granular ageregates with guartz., stibnite

and other sulhdes: the maximum size of crvstals 1s about

LS

Antimony Sb

Natve antimony 1s a relativelyv common minzral in some pans of
mine. The mineral forms wrregular. fine-erained ageregates witl
white color and metallic luster. The size ol aggregates 1s commonly
several millimeters but has been found locallyv in monomineralic
aggregates up to 10 cm. Animony OCCurs in association w
stibnite, gudmundite, arsenopyrite, quartz and carbonates. Andras
el al. (1993) descrnibed an interesting example of replacement of
anuiimony and stibnite h_*. secondary senarmontite along a contact

I'he electron microprobe analyses show practically pure antimon

QO X weilght % Sb, Andras er al., 1993b

Arsenopyrite FeAsS
Arsenopyrite 1s among the most common hydrothermal minerals

in the Pezinok antimony mune. It occurs in older and higl

K

(= |

temperature ores of the first and second hydrothermal stages. The

mineral forms wregular aggregates, small veinlets and massive

monomineralic aggregates in blackish gray quartz. The grain size 1s

il I
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rained euhedral arsenopvnte | he | ' -
imer ol sub-microscop [ n the P k demx |
content ranges up to 170 ppm, averagn ) pp A}
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e |
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Figure 7. Fine grained aggregate of
native antimony (96-97 weight %
Sh), 5 cm, 980 grams. Silvie Michal
collection; Ladislav Osvald photo.

Figure 8. Acicular kermesite
crystals, 2-3 cm long. Jiri Vitalos
collection; Ladislav Osvald photo.

Figure 9. Acicular kermesite
crystals, 2 cm long. Jifi Vitalos
collection; Ladislav Osvald photo.
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few needle-shaped wires ol native gold, 5 to 10 ym in length have

4 ‘L . 1 - | L
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' 4 b &J . j been described from a carbonate vein (Andras, 1983
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e "t\ Graphite C

: . Crraphate 1s a relatuvely widespread mineral in the |

by i
CAITIOMNN TN

m o It forms rregular nests, vemns and lenses in and around hvdrother
mal munerals, and 1t 1s an important component of the older
strabnform  pyrite-pyrrhotite muneralization in the deposit. The

mineral forms very fine-grained, poorly crystalhzed agegregates

Gudmundite FeSbS

Gudmundite occurs commonly as 1solated, anhedral, 1sometric
grains to 2 mm and n aggregates to 5 mm, mainly in stibnite
berthienite, quartz and carbonates. Fin-shaped prismatic crystals up

to 1.5 mm long in carbonates are less common (Cambel, 1959)

Jamesonite Pb FeSh,S
Jamesonmite 1s among the rare minerals in the Pezinok mine. It
forms typical acicular intergrowths (=1 mm) with berthierite and

boulangerite (?) in small veins (Cambel, 1959




Figure 10. Radiating kermesite rosettes, 3 and
4 cm in diameter. Jin Vitalos collection; Ladislay

()svald phuln.

Kermesite Sb.S.0
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Marcasite FeS

Marcasite 1s a relatuvely rare minera
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Figure 13. Radiating acicular valentinite, 1.5

cm in diameter. Jir Vitalos collection: Ladislay
Osvald photo.

Figure 11. Radiating stibnite rosettes to |1 cm in
diameter. Pavel Uher collection: Ladislav Osvald
photo.
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Figure 14. Irregular columnar chapmanite crys-

tals, 2—4 pm long, on rock. Pavel Uher speci-
men: Ivan Holicky SEM.

Cervantite Sb"Sh"(Q)

Figure 12. Radiating rosettes of valentinite to

T 9 17 L T 8 " v | ] TS . = Takl Y
Lervanlite occurs as white concretional aggregales atter senari

I cm in diameter, with kermesite needles 2-3

montite (Ruzbackd, 1968) and as vellowish 1o brownish coatings

cm long. Jir Vitalos collection: Ladislay Osvald

A "'Ill"‘-.' .:-:: i II".. ‘-!'.'." ':'.;{ }'-."'-,.HH.I'L II":"‘\:'-
photo. n stibiconite n :
Chapmanite Sb "Fe "(510,).(0H)
Ihe rare muneral chapmanite was fhirst described from the
Secondary Minerals : . : . :
- Pezinok mine by Polik (1983, 1988) as pale, yellow-brown,

Hopl ) T powdery aggregales on :||L'!.1‘|=|nr|~§'-~w-\1 black shale Irom the
Allophane Al.0O.-]1.5-2510.-2.5-3H.0) .8 . _
e Sirkova stope and the Stanmislav horizon. Under SEM., chapmanite
Allophane forms fine, earthy and glassy white 1o vellow-brown : . :
forms wregular ageregates of columnar Crysials measurnng up 1o
masses 1in vugs with kaolhinite, hallovsite and limonite, covered by 5

= : 0.5 x4 um
cervantite and subiconite aggregates (Andras, 19Y83), It contains

1.8 weight % Sb.,O, and 2.75 weight % Fe,0,. Spherical structure Destinezite Fe.'(PO,), (SO, (OH)-5H.O
1s visible under SEM: sphrerules are only a few pm in size Destinezite occurs here as powdery pale vellow-brown concre
(Harman, 1969), nons (Miutacek, 1980). Under BSE, diadochite shows well-shaped

[ 6()



Senarmontite  Sh.o0)

4

-

Figure I5. Aggregate of destinezite crystals, 5-
IS pm. Pavel Uher specimen: Ivan Holicky

SEM.

S=15 pm. pseudohexagonal (trichmic) tabular 1o column

matc-pyramidal crystals which locally resemble teldspars

Goethite Fe O(OH

Brown crusts and coatings of what is probably goethite

nite are very common on the stope walls. and on the dumps of the -
o : Figure 16. Dipyramidal crystals of scorodite 1o
eZzinok mine -

165 pm. Pavel Uher specimen: Ivan Holicky

- ) SEM.
Gypsum  CaSO-2H.O

Gypsum 1s a common alteranon product of pyvrite and

11T B " i 1 ko .
sulfides: 1t forms small. colorless 10 white « tals and

Scorodite || \s() .- 2H.0O
. 4 \.\ ioyrisilil T8
Halloysite Al.S1.0.(0OH
i & " % " r f T ] - ) L |

Hallovsite occurs together with a lophan rock v LI DL
1968: Harman, 1969)
Hematite Fe O

Hematite forms compact. finely cryvstalline masses toget! vitl Senarmontite Sh.0O)
“lhimonite” (Ruzbacka. 1968) S -
Jarosite K . Fe (SO.,)(OH

Jarosite occurs as vellow-brown «
and on the dumps Siderite FeCO
Kaolinite AlS1.O(0H) -

Kaolimte forms microscopic. pseudohexagonal tab
._||-..!='l|.l' :;::::1"! "\ \1 ;t arman . Tait . "

; l . Slavikite  NaMe | SO 0OH iH.0)
: ', | X

Kermesite Sbh.S.0

Secondarv kermesite diflters from hvdrothermal mater ) . - . 1L

. . "
pink to cherry red powdery appearance in vugs ol rocks (Ruzback:
1968 Andras and Chovanec, 1985) :
Stibiconite Sh °Sh. O (0OH

Malachite Cu:(CO HOH) Stibiconite forms white ¢n . : ,

Rare green coatings ol malachite occur in the oxidation zone ol ' Al \ ' »

the Pezinok antimony deposit
] |
Valentimite Sh.O)

Opal Si10.-nH.O Secondary valentinite occurs a 1 y con
Opal has been found as thin, white to white-blue filn vellowish coating and fan-shaped aggregal b

rarelv as colorless hvalite on rocks



COLLECTING STATLUS

'he mine has been abandoned since 1991, and entrance into the

old workings, open pit and dumps 1s sull forbidden for common

visitors. The area 1s fenced and watched by a guard. The

still a property of the Rudné Bane (Ore Miming) Co. and

i | ¥
the dumps is possible only with special permission. Thus, colle

ing minerals in the Pezinok mine 1s today practically impossibl
all high-quality specimens were tound in the stopes, espx
New Alexander stope, during mining between 1940 ang
sspecially in the 1970's and 1980 s, 1 Ml possil

I . 1 . L S ki Ttaslam
find rare new species on the dumps
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THE MINERALS OF
ArumMm CAVE BLUFF
S

(GREAT SMOKY MOUNTAINS, TENNESSEE

I. Dennis Coskren
6324 Sandchain Road
Columha, Marvland (14

Robert ). Laul
Oak Ridee National Labora

I -'.II"- }{' | [ nn \ = sl IS

Alum Cave Bluff, a Dana locality for apjohnite, epsomite,
melanterite and potash alum, has yielded good
microcrystals of several rare sulfate minerals, including thre
new rare-earth sulfates, and is the first North American
occurrence of slavikite.

INTRODULCTION
Alum Cave Bluft in the Great Smokv Mountains must b

considered a classic locality, masmuch as Dana s Svstem (Palach througl
el al., 1951: Dana. 1892) hists four unusual minerals (potash alum sall-10l i algae,
epsomite, melanternite and apjohmite) from “Alum Cave I I vstals. O
locality was studied during the 1B00's (Brown., 1884 ); however, th camera and a distinct powder pattern was obtained. A
authors have found no record of any studies during this centunry powder-pattern fil
and a revisit for a modern investigation 1s theretore long overdu magi Hiate previous inreport from No

In 1981 one of the authors (TDC) became intrigued by the Dana Since then the authors have continued 1« iy
mention of apjohmite and hiked up to Alum Cave Blufl to invest Alum Cave Blufl as opportunity has permitied
gate. Although there was hittle to see at hirst, digging into the dirt al new rare-carth sullates alo
the base of the chiff uncovered chunks of white massive and librous Alum Cave Blull s on a southern spur of Mount Le |
salts. Cunosity about these chunks spurred this investiganion Sevier County, Great Smoky Mountains National Park., |
Melanterite and epsomite were easily wdentihied (especially after it an elevation of about |,600 met Fig NO Can \ \
sOme exqguisite microcrystals disimtegrated to an opague white Cave Blufl 1s a rock shelter about 30 meters gl
powder). and the hair-salt senes of minerals (pickenngite/apjohnite deep (Fig. 3). The site 1s 3.6 km by moderal
halotrichite) was not ditficult 1o recogmze, but the wdentity of a tiny maintamed trail from a parking lot on the man
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Figure 1. Location of Alum Cave Bluff in the

Great Smoky Mountains National Park., lennessee.

highway (U.S. 441). The | darker red it gives

cove forest and heath bald with good panorama ICW | nd- 1 844 T i

higher elevations. and Alum Cave Bluftl s deservedly one of 1l discouraged turther
i | - - 1 - " . . 1% ']

Most popuias !'i:!*.lll'_ destimations in are ] 111 ICLHIV)

ninmne resumed. not

HISTORY «altpeter (identified

Salts at Alum Cave Bluft have been Known since at least 183 salts ceased alter !
{Jenkins., 19881, and fave the site its name. In that vear thres N o

farmers (Ephraim Mingus, Robert Collins, and George W. Haye small try

1L t.'-.-""“il"il. Sdlls WETC ll.l.'!r el ._"-.1 0 ll'll._'
HITICUIl Access xll".! anmmmnmisning !.L“'-'k.:'-l!“
Wk dl the -L:‘“-'\'.l ]|:" CcOMpany w SO

During

radually tailed ofl the Civi
tor the alum and epsom salts

trate of hime All attempts (0 mine the

vdrated isometnc double sulfate of ;

Al Fe. Cr) and a laree monovalent 1on (K.,

from Oconaluftee, North Carolina, apphed at the S« ( uncommon at the
land othice tor a grant of a SO-acre tract of land including the blufl locality. Howeve ha | eIl which 1s abundantly
and 1ts salt deposits. Tennessee sold the tract to the men o present. can be us form the traditional functions of alum (a
December 6, 1838, The | psom Salts Manutacturing Compai maordant hom I ' ind astringent i home medicinge)
subsequently formed to explon the deposit. According to Jenkins Fhese minerals. now | pseudo-alums (Home er a

the minerals of Alum Cave. contiguo wh otl lu 'S ™ led in the broad tand ons 1) usag i the
alum |mostly hair salt (7); see below], epsom salts PSOMit m (Palache 1S When Saltord (186Y) visited the
saltpeter | ], magnesia ||, and copperas |melanter M ! ocal in 1835 vagonloads™ of alum and Epsom salt
of alum and epsom salt had accumulated. Water 1 1 v n the 2round unng removal. That Satford used the term
hoppers were set up lor the purification of the saltis and alum™ in nts broad sense 1s shown elsewhere in his work., where he
manulacture of further salts [true alum? ['he mine ipphied the name to halotrnichite iron alum ). In view ol the

|64

1 atl Alum (

« Drovhahle th

'_'|I'-.:_ % nave

hauled through the rhododendron thickets and do he me abundance of hair sa
tamside 1o a crude transmountain tumpike to Sevierville and thend irue alum present. 1t
10 Knoxville. According to Brown ( 1884). “the alum 1s used by the alum mn the present
country people for dyemng their homespuns a reddish brown present, analyzed s
by them [1s] preferred 1o the commercial alum because of 1 probably tschermi

ave Blutt

" il " |
l1||1| e sIMa

able that Sattord was not reten

:|._.' :..-.

SITICT  Sense Although some true alum 15

no potassium and are therelore
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se=t Liver s i tiv e s1IT:Te: | 1 A me i lativil “ |k o ' 1
mineralogy text 1o be pubisineda i \NETICA |dalcd LAl I'h DECHMK | r ith present vou., were taken from the
. very cave where son nme ago were found two [mummihed
|| |]l.-1 -5-1\| les n:alive |.. 1 B B WS 1 11 ™Vt
| L C LS ikl L | |||] el . i 1 VL " Y L | i " " i
2 human bodies (a male and a Iemali which were carefully
instances. especially in Tennessee and Pennsylvania . |
rapped up i a cunous 1abrnc constructed principally ol
: " | 1 b i1 1h .".I"".. "".|I;.|i.'.- In |. . -,.'._I dceT '\.. INns in
I'he reference to Tennessee alum, however. is oddly missing in his leathers, and the whole enfolded in dressed deer ski <d
- - r-ali O f which was nuhl wil in we*veral new sna
second edition of 1822, From whom did it onginate accurate account of which was published in several newspa
" [ " WIS Ve 1 O 1NN remisl s Mbhen firs
In Samuel Robinson's A Cataloeue of American Minerals witl e and some of ol cientific  repositoric When hirsi
their Localities (1825). Tennessee 15 histed as a source of Nitrare f discovered the Y Were in a state ol _1"1._’|qu. prescrvalion
| S nie n Iv thev were found by illnterate laborers. who set
,“-._J':i Noin 1!],.-- ( ||l”|hi-r!.1|“| '\'I.,.,“”L“”,_ l niortunatel LNC MNCTE wnd t b HIRCTALC 1 aDOTC A | L

no value whatever on thewr discoverv, and who allowed ever

Numerous caves found in this mountain and other parts ol visitor that wished 1. to break off parts to be totally destroyed

fennessee, have been very productive of the nitrate of potash on the spot or taken away

,ll.fpl"'l




GEOLOGY

IIE + "\1 f-. "lt i) -* LY | |' A 4 sit ). + GHiHH 1)
Bedrock at Alum Cave Bluff, and upslope from the blufi \me
consists ol the Anakeesta Formation, a dark gray phyvllite of lat
) IH + CaMe(CO. ), =9 ( + M  2C0). 4 i
Precambrian age. It 1s nich in carbon and pyrite, as is true of much 5.
of the Precambnan rock of the area (Merschat and Larson, 1972 '
I'he Anakeesta was onginally a thick sequence of clay, silt and n additi hie TOUS 110 Dart : :
sand deposited in fairly deep water. It has graded bedding on a fen ron, as follow
scale of centimeters, and much of 1t was probably deposited by
- : : | + 0. + AH" - 4] + THO 4
turbidity currents. It 1s a part of the 4,000 1o 12.000-meter-thich ' ' "

Great Smoky Group, a ¢

astic wedee laid down at the edee ol the

continent well over half a liilion vears ago. Tl

IC Presence ot pyrl
and (probably organic) carbon indicates that the water containg It dadle N
hittle or no oxyvgen. Duning the early Paleozoic stages of the s shown below (Nordstros
Appalachian Orogeny, when the old Atlantic Ocean was beginnin . FeS sH() - I () |
10 close up, the rocks of the area were thrust northwestward along
the Greenbnar Fault, and then metamorphosed at a rath W
temperature and pressure (upper greenschist facies). Toward the I'he net result is thal ‘ : | !
end of the Paleozoic., the collision with Africa thrust the beds Na, | Vi ’
higher and larther to the northwest along the Great Smoky Fault as 1DOrator
Lh 1'ln|"l"4lli.ll..:'i],t:] f-"]'-*‘._‘k"-'f"- reached 1ts chimax. The geology of the Lrouj -l I ! "
area 1s described by Hadley and Goldsmith (1963) and Kir / ion p 0 1
1968 ). The geology in Figure 3 18 from Had ind Uroldsmatl '
Minerals in the rock a -.":.-.'I_a NMUSCO ) |
quartz and pyrite. Chloritoid 1s commonly observed as | to 2-mn vaporati nd acep ;
crvstals in the finer-grained beds. An X-ray fluorescen XR}
analvsis showed 1t 1o be near the won end-member; both mq - ' " Oul !
nese and magnesium are very low. Timy pessartine garmet dodeca
hedra (sp..al, py.. Hadley and Goldsmith, 1963) a O p A '
| W '!1'-'”!i!il'||. ..-\.=I'\"-\.-."' il & E!Il'w. :l | |I !.'. I I“ n k | I
analysis of one sample of Anakeesta | I ‘
note the comparatively high manganese co hicl ) ! N
1or tne exisience ol spessartune gamets in tn !
k and the presence of apjoh nong ( el
Table I. Bulk chemistry of the Anakeesta Formation
(Hadley and Goldsmith, 1963). A
Si0) 55 R} { al) ! ( () ! I
x1.0) '3 24 Na.() ] e \ J
Fed) N K .() | W) , I
Fed) 5K H.() 5 '
MnO) () H.0O 1 \
Me(O) . i) fis e -
R
PARAGENESIS
F'he pyrite-nich Anakeesta Formation present X Pos RFI Cosl
cathenng, and oxidation ol the pyvnie produ L weak solution ol | RFI
sulfuric acid and ferrous sulfat - J
Lol Ly ] |
2FeS. + 70, + 2ZH.O =* 2Fe " + 450, + 4H
PV ny known RE]
\ 4
Vi
I'he acid solution then attacks the other minerals of 1l W h . REI
below

".._'L."-
16H® + Me AllAISI.OAOH)1 *® SMeg™* + 2A1" + 3Si0. + 12H.0

chlore

OH' + KALIAISIO (OH) ] = K* + 3A1" + 3510, + 6H.O g

muscovile




MMeSO . -TH.O + 20FeAlL(SO, ) 17H.0 + SO. + 4Nj

, Table 2. Systematic list of secondary mineral species al
epsomite halotrnichite in har salt Alum Cave Bluff.
= INaMg.Fe " (SO,)./(OH),-33H.0

slavikite
20MgAL(SO,),-22H.0 + SO0H.O + 4H
pickeringite in hair sall Oxides
Manganese Oxade

Schwertmanmite (7 Fe O00H) (50

Vative Elements
Sulfus |

[l:a' :‘."-"i.‘.'.‘.!\ Jd LI I"x.|52|' ol Nt CONsDIL
indhication that there mayv be anvthing ol interest 1s a sullurous odor Vitrates
IJ“i"\\],Iii"- on a hot dav). Small vellow and white massi | 0 Nitrocalen ( NO) iH.0)

sulilatg |1.|__h. W nouced on a ¢ { | Carbonates
whitle masses ol mostlv) CpsOommiie and nar sal

project locally Calent Cal L

T i O ¥ i & % P vl . 11 T I s « il ith th . .
irom the ground, but most of the salts are in masses bencath the Hvdromaenesite Me (CO N (OH)L-4H.O

surface. 1o i'“. ~Cen oniy '-"~I!|" SOme small amount ol xOAvaliom
i Phosphates
few centimeters). Even if the minerals are found. wdentul o :
. Maineral D
manv of the salts must awattl exammation under the miICrosco

Epsomite and melanterite and thewr dehvdration products are fan Sulfates
easilv found. and the hair-salt series is verv common. Magnesio Alumimie ALSO OH H.()

' and dentihwed by its bright "W COMO Alunoger A(50) 'H.0)

copapie 1s casuy 1ound

I'he distinctive vellow-green hue of slavikite can perhaps be noted AMMONOJArosie NHO)I 50,).(OH
by the sharp-eved. but the amounts are generally so small that 1t s Apjohnite Mn Mg)AL(SO,) .- 22H.0O

.'l[': |- 1y | |'| tJJ.i'-...-::'n':-I ',_I i ) "lil '\w}{l’}
LA S L RERL

Manv of the sulfates discussed her hiehlyv soluble 1in walte Botrvogen Mgke (50 )4 0H H.0O
nite-i( { N La) SO JC.0.0-BH.O

I LCeplions are ammonioprositce and destuinezite (nearl sl
oypsum  (shightly soluble): and wikite (slowly solub Destinezie I PO WSO WOH)»6H.O
decomposition). Desceniptions of the vanous detimitely and tent 1;'--~|' l¢ MeSO . -TH.O)

uvelv wdentihied mmnerals (and unknowns ) are given i the m ra Y pPsult Cad0,-2H.0

mMost Hexahvdrite MeSO,-6H.0

identihications were based on physical appearance, crystal mon Halotrichit FeAL(S0,), - 22H.0

phology. and semi-quantitative analys X-rayv Huorescend I Jurbanile ' AISO(0H)3H.0

scanning electron microscope ). Al wdenuhicanons except destunezig Levinsonite-( Y Y. NA.Ce)Al SO C.O.12H.0
are bv the authors, and all photoeraphed minerals came from the Magnesiocopiapi Meke (SO ) (0OH).-20H.0

list below and in Table 2. As indicated in the descriptions

semor author s collection Melanter Fe50,7TH.O
I'he histonical report of saltpeter suggests that on I Morg Pickeringite (! Mg Mn)AL(S0,),-22H.0O
nitrate minerals may be present (or may have been present), but no Rozenit Fed0,-4H.0
nitrates were seen during this study. However, small amounts of Slavikite NaMg Fe"(50,)-(0OH),- 33H.0
nitrate could easily escape notic I'schermigit NH,)AKSO,).- 12H.0
Zugshunstite-(Cq Ce Nd.La)AKSO )(C.0 2H.O

MINERALS

Aluminite ALSOJ(OH).-TH.O

Alumanite occurs at Alum Cave Blutt as uncommon masse
white to vellow-stined matted hibes (.2 mm) (I
Polyak and Provencio, 1998) associated with gypsum
oxide. It was denuhied by SEM/XRI ALES ) wcular/tiba

habit)

Alunogen AL(SO,)-17TH.O

Alunogen 1s found as thin colorless plates with elonegated
pseudohexagonal outhine (almost micaceous in aspect), about 0
mm 1n size, associated with magnesiocopiapite on rock surfaces ' \ \
and crevices. This identificanion 1s consistent with semiguantitative | \ \ '
SEM/XRF results (only Al S detected: S>A 'he mineral is \
uncommon at Alum Cave Bluft

- X )
Ammoniojarosite (NH, )Fe (SO, ). (OH) L [ ‘ _L‘ a ]

Ammoniojarosite is common as crusts and aggregates of vellos Figure 4. Aluminite (7) crystals to 25 pm: Alum
to red-brown crystals (rhombohedron and pinacoid. or pseudocubic Cave Blufl.
rhombohedron) to about 0.2 mm (Figs. 6, 7). It was first identified
as a jarosite-group mineral based on color, habit, and isolubility
the current identification is based on XRF (no K or Na detected in Apjohnite (Mn Mg)Al(S50,),-22H.0O
samples analyzed). Some could be jarosite and/or natrojarosite Apjohnite occurs commonly as clear needles and silky masses of

although neither was present in the five “jarosites™ analvzed by typical hair-salt appearance: most specimens of hair salt were

XRF identihied as magnesian apjohnite by semiguantitative analvsis

| 35



Figure 5. Aluminite (7) crystals to 25 pm: Alum
Cave Blulfl.

Figure 6. Ammoniojarosite (7) crvstals to about
15 pm: Alum Cave Bluff,

Figure 7. Jarosite (ammoniojarosite?) crystals
to about 60 pm: Alum Cave Blufl.

with SEM/XRF (most analyses higher in Mn than Mg. with hit
no Fel. It was hirsi 1L'|:‘t1lr_a'L|' bv Brown (1884 HE hvdrous

manganous alumimic sulphate

Basaluminite Al SO (OH) -SH.O

Creamv-white fine-grained masses of basaluminite occur with
gypsum. SEM/XRF (ALS ~4:1) shows well crystallized fohated
crvsials (Fig. 8: see also Polvak and Provencio, |99X)

Figure 8. Basaluminite (7) in foliated crystals
about 10 pm across: Alum Cave Blufl,

£
.
. T

Figure 9. Ferrvan botrvogen (7) rosette, aboul

100 um across: Alum Cave Blull,

Botrvogen Mgl Sl (H 1.0)
I'\
| O - 1l - M

by SEM/XRI

Calcite CaCO

(] "-""-Lllt'"l.“."'{ 'd { LTh i) { L) M ()

I N2 snewn : i [




Figure 10. Coskrenite-(Ce) i cream-colored
crystals to 100 pm: Alum Cave Blult,

Yol T O

/

o
A

4

_ Y

Figure 11. Destinezite crystals to 20 pm; Alum
Cave BlufT.

,‘

Figure 12. Destinezite crystals to about 1 pm on
acicular gypsum: Alum Cave BlufT.

Destinezite Fe (PO WSO WOH)»6H O

Destinezite occurs in buff to salmon masses of minut L
(few tens of microns) crystals and rare uny (100 sucrons) blocky
12): it was wdentified bv XRD and
SEM/XRI L he mineral 1s locallv common on rock in soil with

~~~~~

cuhedral crystals (Figs. 11

acicular gypsum crystals, and in soil salts. Formerly called

diadochite. the name destinezite has been reinstated for wel

170

Figure 13. Epsomite crystals to 1 pm: Alum
Cave Bluff.

Figure I4. Epsomite crystals to 1 pm: Alum
Cave Blull.

Epsomite MgSO,-TH.O

f["""'i'-- IS COUTHTO . sSV=-CICAr. NDrous 1O COIUIMNEAr masscs
ind as euhedral prismatc termimmated cryvstals timatchmg commet
I t ;'"-HI" sl | % ] |' | ! 1 LRt
hite pseudomorpl iry air. both in nature and N ICCLION

Re-hvdrated crystals do not regain clarity or sharpness. Epsomit
olten found intererown with han l [ wa reimn iwdentih
1 I' LL il 1 | | ) .-I:-! Y : Il | Il Ix
i'\' I|1.|:|| | | 1 | 1 k"'i "'!i \H] !I ) i
dant Iermous 1ron LS ocally leads one 1o suspect that the
dommant iron member ol the senes (taunscie) might also
present Epsomile was reponeda Dy saliord | 856, |869). but was
locallv recogmzed
Gypsum  CaS0 - 2H.0
Crusts of sharp. euhedra glassv-clear gvpsum cryslais 1o > mm
have been found o be locally common on rock surfaces., and

common but sparse 1in soi1l salts. Manv crvstals have the familias
|

acutely pointed. bladed shape, but others are acicular and could be

¥ il l

mistaken tor one ol the hair salts. It was dentiied by habit

cleavage. and flexibihity, and confirmed by SEM/XRI

Hexahvdrite (7)) MgSO,-6H.0

Hexahydrite occurs as opague white pseudomorphs and pow



Figure 15. Halotrichite crystal bundles to about
10 pm: Alum Cave Bluff.

A
Levinsonite-<(Y ) crvstals to 150 um:
ave Blufll,

Figure 17
\ium (

ery | sCs AN1er CPSOMIILCE. winch readiiy | L.eny ||[u|||||{-.-\ [ Y N o |
I av be a mixture of lower hvd . '
Mitchell, 197X). Ferrohexahvdri d '
Halotrichite FeAl(SO,)-22H .0
Halotnchite forms silky wi ! b
standin Wwcular AVILE |
wns (1 13 It was « nally 'nhihed ' K
.
sl \ppearance and asl 1
il hal tis by its commu 1! |
(1 10N conin SEM/XRI H
reducn ndition ' th
|
I XLz | |

Hydromagnesite Mo (CO ) (¢
|i. |ri | W,
) | I ¥
| i Ienid 1 4
kL A M

JH 1H.0)

Figure 18. Magnesion oprapite crystals to S pm

Viom Cave Blufl
Magnesiocopiapite Mgl y OH H
Figure 16. Jurbanite (7) crystals to 70 pm: AL
Vium Cave Bluft,
FM/XRF (
Jurbanite AISOA(OH) 5SH.O
['inv colorless prismatic crvstals in sonl salt (f 6 |
nlative Iv wdentihied as yurbanite by SEM/XRF (AL:S ()
N wcimen has been found: but because the minera indistin Melanterite FeSO -TH.O
uishable on sight from other colorless granular 1 M
epsomite). it mayv be commoner than reahzed




Figure 19. Magnesiocopiapite crystals to 10
um: Alum Cave Blufl.

S mm). ram s-hormm hbers. rounded masses., and coatings which
alter to opaque white pseudomorphs in dry air. As with epsomite
re-hvdrated melanterite remains opaque white and tends to lose
sharp crystal defimition. It can be 1dentified by s taste, color, and
distinctive habit, and by its unstable nature. It 1s very «
rock fractures. less common in soil salts. Melanterite was reported

- wil aarlia RE———
OMiZed carie!n CODPPETAS

bv Brown ( 1884). but was locally

P
P

Nitrocalcite (7)) CaiNO,).-4H.O

“Saltpeter” was mined at Alum Cave Bluff during the 1860
According 10 Jenkins ( 1988), the matenal was “mitrate of hm
basis tor the denuhication was oiven. However., most nitrate in

. " - T a ¥ i o~ —— o
lennessee cave soil occurs as nitrocaleite (Glenn., 1918). No mitrat

L "

MINErais were found durng ths study. but dl‘wh“!ln1J[{-Tf:=:H_=hl
.il . v & e 1 T 1 heiant Y mav ha oy
could Casiiy \xg‘q C NOLICC, aNd SUDSLANIEAD IMasses ma Nave WL

mimed out

Pickeringite (7) (Mg Mn)Al(SO,),-22H.0O

Silkv white fibrous masses of maneganoan pickerinegite were
identihed as hair salt by their appearance and astringent taste
forms a sohd solution with halotrichite and apjohnite. and 1s

distinguishable with certainty only by analysis. Even many samples
iave Mn>Me:
inference, Mn 1s strongly fractionated into the hair-salt structure

relative 10 Mg. Some XRF analyses of hair salt show
matelyv equal amounts of Mg and Mn, with Mg shehtly ereater than

timately associated with epsomite proved 1o

1nnroxi

AWaills Morg

Mn, but a definite confirmation of pickering

precise analysis

Rozenite FeSO,-4H.O
Rozenite has been found as opaque white |

puutlm'j«. masses alter melantenite: the mineral re-hvdrates

melantente (Ehlers and Sules. 1965: Mitchell, 1978). Some m

imay e

a mixture ol lower hvdrates

Schwertmannite (7)) Fe O(OH)(SO
Reddish brown crusts and masses of hydrous iron oxides. som

LS

translucent with resinous luster, are present on some rock surl
A sigmificant sulfur (sulfate) content was found by XRF analvsis
the composition of this matenial corresponds to that of schwert

mannite, a recently-described (but common) sulfatian ferric oxy

hydroxide (Bigham, 1994). Ferrihydrite and goethite have been

reported under simi

present here

Slavikite NaMg.Fe."(SO,).(OH),-33H.0

Slavikite occurs in sharp, euhedral, glassy-clear, greenish-vye

|72

Figure 20. Slavikite crystals to 70 pm: Alum
Cave Bluff.

"m\"‘l-.'l"-’ll"".‘ir-" :.II'-..E

ar conditions by Jago ( 1989). and could also be

Figure 21. Slavikite crystals separating into
basal-cleavage laminae about 2 um thick: Alum
Cave Bluff.

Figure 22. Slavikite crystals to 2 pm on a
levinsonite-( Y ) crystal: Alum Cave Bluff.

low (fresh) 1o translucent orange (altered) tabular crvstals witl
combmmation of rhombohedron and pmmacowd (Fres. 20, 21, 22
Crvstals measure about 0.1 1o 0.3 mm. This matenal was identified

bv XRD. It 1s sparse. but fairlv common i small gquantities u
masses of mixed hair salt and epsomite. and has been tound in

small. pure masses of crystals (resembling bird droppings) on 1

I

ground. tallen from a chiff tace. Alum Cave Bluft appears to be the

L




only known North American locality for slavikite. An SEM/XRI Zugshunstite-(Ce) (Ce Nd.LOHAKSO H(C.O > I12HO

scan of these crystals did not detect sodium. so they may have a Zugshunstite-(Ce) has b found as shan T

lifferent caton (possibly ammonium?). Gordon (1941) also re with blocky habit and monoclinic u ) wh
Fuﬂimi a lack of sodium in his (Argentine) materia A (race ol leldspar crystals) { Fs ’4). It occurs as a component of |
manganese was also present Crvstals are laree Umao e j .

Crystals of slavikite from Alum Cave Blull show a shight pearly colors as coskrenite-(( but Jightly paler: very pa nk und
luster on the basal pinacowd. related to a perfect basal cleavage incandescent hgl pale b v under Huor ' '
which has not been recorded in earlier descniptions. The SEM nearly colorless under sunlight. I
photographs show the crystals splitting into thin, flexible lamellae specimens have been dentuified i
along thus cleavage. Slavikite has a sheet sulfate structure akin to ' he coexistence of zu ( wh (
that of some other termic sulfates, such as jarosne. kormmelite. and and hair salt, and the assumption that tf ral |
rhomboclase, with magnesium and sodium (or another cation?) in rium, permit the following equation 1o |
an mterlaver position (Stsse. 1975)

' . ( ) C.0,)8H.0 MeALASO H.O + (C.0) H.0)
Sulfur S coskrenite-( Ci ket
Sultur has been found in uny (mostly <.l mm). shamp 1o

rounded clear crystals, some highlyv moditied. It s fairlv wide

e sadia
spread, but very sparse, occurring mostly on rock surfaces wil R, H
ammonmojarosite. The mineral was dentified by its color. luster 'he equilibrium consi 0 Al )
and habit, and confirmed by SEM/SRI la__JISO; Vla_, IC.O i PO ;
WLV 1 LT 1 i " [
HUution HiYe 0 D , |
impiiiies 1o b 0 ) \ { 1)
nined las by 1l 1] il . I hial
. 5 €N tor | ep Al { ! '
Ll DT Ol 1 Cl LI |
[ hi wpla he ra - (
DSKTENIN {

. # -y 8o
1 r, . i -
L I W . . - :‘l
or . . & Y &

Figure 23. Tschermigite (7) in crude octahedral
crystals to 100 pm: Alum Cave Blufl.

I schermigite (NHOANKSO,).-12H O

I'schermigite occurs as tiny (—~0.2 mm). sharp. clear. colorless
octahedra and cuboctahedra on hair salt (Fig. 23). (
sometimes shghtly trosted; octahedron ta

rnal was hirst wdentuified as potassium alum because ol 1ts morphol

1y i i { 1 i 1 | AS | ) i = »

EY. associahion, and oplics (isotropic, n 1.230 V.0 DU Figure 25. Unknown iron phosphate mineral
ARF analysis found no potassium. Thus far it is uncommon: a few (Fe:P=2.1) in Nakes about 10 um across: Alum
specimens have been wdentified in sonl salts Cave Bluff

Figure 24. Zugshunstite-(Ce) crvstals to 250
pum: Alum Cave Blufl.

Mineral D iron phosphat

Fine gr I pal . WOl
of an unidentified iron phosphate occu
onlv on ph e fraen 1s. SEM shows a ra ! . I
5). XRF analysi I ¥ 5 \
npuritiK ' 1 . T A\ (
SPArsE

Manganese ovide

r | i) mmilb ICK DOIMYVOIS Ol 2 ma il L LI !

TMCK SUrtad = W |"'| I|‘I|;,l.|,::||._ ."i.' : |.




Unknown Copper Minerals

Several unidentified copper-bearing minerals haw
trace amounts. The first was noted as hine-grained gi
and tiny masses on phvlhte fragments. XRF analysi

SEM showed a ragged 1]

and a trace ol Fe

not detected in the XRF analvsis. and 1s theret

phosphate. Three additional copper minera
electron microprobe analysis ol thin sections
PErsOnadl COrmimuniCatiog IC THLATRCT add s Wi
| COpper-Zine minera without sullate, and a cop
sullate -'}nn-u'*i-. g laucocernimig
DISCLUSSION

'he hist of secondary minerals ¢ - [ A

undoubtedls i,r:gn":[‘-Li:,' Not only 1s thas stud

also the minerals that are present are subjeq |
periods of tume, depending upon the conditions. The
the s12¢ wecondary sultates that has been found
carn the locality an honored place amol Amencal
LIS KN \ 1l |' rom .il.‘l)‘"i| [} \ "".
ind Sull Hole at Borat Calilon | iIrkab
I AUty ]| ||"|-. 1 L. :| L b1 Ji
Plag n i Ounite ) 8
lago (198Y tuched secondan | YOOCILIG
of sultidic Great Smoky Group strata in road il
In laboratory leaching studies he reported the follo
arosite, alunite, melanterite, copiaj : )
was also reported 10 be present in the held latural
material. ldentifications in that study were made by
Lion. The munerals found in the Jago stud
present at Alum Cave Blutt
A surpnsing | Ire o . issemt
Bluff 1s the absence of potas - |
ind !n l Ll L Ol LI 11 | l 1
sChermies possibl lavikit . ™
nt alkah meta K.O. 4.3 ind Na.©O }
| I 14l LN, e i, | 'l |
rosie) vaporites denved fro therie \
Nad 1 1 1 'Ifl.llli ICT | Ll | I
il Nl inad Al IsSIHM L | | ]
Fundog 1'~ HIL | 1 ! Ly } % |
vhelm alkal o ' { ' [ I
unusual about th Chemi 0l ocaln 1l
i, | | M M ATOS1 D } |
LU L a witl 1 low M
important unrecognized 1 rvorr of | WA
COLLECTING
lodavy Alum Cave Bluil 1 T8
collecting at th OCall 1 il {
collect nav result in Federal p ! a
thi tud \ plamed und ne |
"-.'-I'!'
Condintons at Alum Cave Blufl are favorable |
Of these salts. but not :.|||i-!|;._'i'\ SO Similar suiles |
iron sulfates can be tound beneat! rhangs whe
have weathered. Such minerals have rarely bees
i\'x['.'x1 |‘L'L.!Ii“-1' ||'4\"x iTC usualiy LNANTracliivi !
moreover. some have a tendency to dehiques I
and generally self-destruct (e.g.. melanterite, epsomit
mirabilite). Nevertheless, in mv expenience manv
found in good microcrystals, and several are attra

fore received

they warrant more attention from collectors than they
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MINERALOGICAL SYMPOSIUM
7.8

THE MINERALS of

BRAZIL

INTRODUCTION

Ihe 21st Annual Tucson Mineralogical Symposium. sponsored

by the Friends of Mineralogy, the Tucson Gem and Minera
Society, and the "-|Hh'r.lln_:|1..1| \Ih.i.'l_-. of Amenca, was h
conjunction with the 46th Tucson Gem and Mineral Show o
Saturday, February 12, 2000. Minerals of Brazil were the feature ol
the 2000 Tucson Show and were the subject of the 2000 mineral
SYMPOosium

Hrazil 1s the hifth lareest country in the world and the largest i
S>outh Amenca, compnsing nearly halt ol that contin
Perhaps 1t should not be surprising that Brazil has vielded consid
erable mineralogical wealth. What never fails 1o amaze, howeve
J1r!h;1H1uH} and ﬂ?!“”uJ“k(*"[“Lwlxldlth wondertul minera
and gems that it continues 10 produce

Manv of the papers presented at the svmposium dealt witl

minerals trom the pegmatites and retated rocks i the stalg

Minas Gerais. Several others. however. dealt with deposits in other

parts of the country, from amethyst deposits in the far south |
pegmaltites and skams in the northeasl ihe contrnibutors 1o 1 i
I his symposium was dedicated to Dr. Richard V. Gamnes (1917 Richard s, and other fnends of his respond
1999). whose love attair with minerals spanned more than sevel vaving that they wished thev had sometl 1o ol W
decades. Richard's work on tantalum and bervihium deposits took Richard a debt of gratntude for a hite dedi | 1 '
him to pegmatites all over the world. He made 22 tnips 1o Braz professional and amateur mineralogic
studymg deposits and collecting minerals and fnends. Several ol Anthony R. Kkampl and Willhkam B. Simmons

Minas Gerais—Past and Present Diamantina was the largest producer of diamonds in the world and

1 { around Ouro Preto v H ) I
Anthony R. kampl BT O F a—— \ . - . .
Natural History Museum of Los Angeles County eriod
900 Exposition Boulevard Ihough the first pegmatit g il o A
Los Angeles Calitforma 9(ONN)7 maijority of these deposits were first exploited for strat
als such as muscovite, gquartz and bervl dunng WWI and especia
e name Minas Gerals means “General Mines” in Portuguese WWIIL. Gemstones and gem mineral sps

and with good reason. By the mid-18th century, the area around by-products of this miming for many vears, but, thank 1 '

\f i R . - \f




ous mineralogists and muineral dealers. including such Americans

as Allan Caplan, Martin Ehrmann, Fred Pough and Dick Gaines

our knowledee of and access 10 Brazilian minerals has blossomed

during the last six decades

In recemt years, the search for gems has reached mto the
extensive metamorphic terrain of Minas Gerais, netting rnich de
is ol emerald. alexandrite and more. Todav, Minas Geras stands

out as one of the world's foremost producers of fine gems and

minerals. For this. we are indebted to the Brazihan gem spiri
epitomized by the industrious garimpeiro and guided by enlighi
ened entrepreneurs such as Jules Sauer, Kahlil Elawar and Ageno
[avares

'hroughout the gem centers of Belo Honzonte, Quro Preto
Governador Valadares. Teofilo Otomi and Aracuai, and in the
backcountry, one senses a continuing excitement as the search for

gem reasures goes on

The Eastern Brazilian Pegmatite Province

C. Preinfalk and G. Morteani
Lahrstuhl tir Angewandte Mineralogie und Geochemu
lfechmische Umiversitiat Munchen
Lichtenbergstrabe 4

D-85747 Garchine. Germany

A. H. Horn
Centro de Pesquisa Prof. Manuel Teixeira da Costa
Instituto de Geociéncias
Universidade Federal de Minas Gerais
Av. Antonio Carlos 627
1000 Belo Honzonte MG. Brazil

I'he Eastern Brazilhian Pegmatite Province (EBPP) encompa
the entire state of Minas Gerais and also the southern part of the
state of Bahia, the western margin of the state of Espirito Santo and
the northern part of the state of Rio de Janerro (Paiva, 1946; Pulzer
|976; Correla Neves ef al., 1986). In northeastern Brazil, the n
smaller pegmatite province ol Borborema is also known ( Beurler
1995: Da Silva er al., 1995)

Around 1500, rumors of verv nich occurrences of precious

stones. which included green tourmaline mistaken for emerald

induced the Portuguese bandeirantes (proneers/adventurers) to
ollow the great nivers Rio Doce 10 Sao Mateus and Rio
Jequitinhonha upstream to the center of what 1s now the state of

Minas Gerais and the EBPP 1o search for the fabulous “Serra das
Esmeraldas.” The pegmatites of the EBPP are found (in many case:
concordant) in Proterozoic mica-schists and amphibolites. The
major pegmatite-forming event took place between 525 and 545
million years ago (Brasiliano event) and is coeval with the intru
sion of important post-tectonic granites. Mining of the pegmatites
in the EBPP 1s mostly done b

gartmpetros (Aiggers) in search o

precious stones (multicolored tourmaline, aguamarine, topaz

brasihanite, kunzite), and subordinatelv for cassiterite. columbite

tantahite, spodumene and pollucite. Most of the gem matenal is

iraded n the cities of Teofilo Otom and Governador Valadares

Pegmatite miming 1s strongly influenced not only by market prices

but also by the chmate. In periods of drought and consequent bad

crop production, dormant garimpos (diggings) are reactivated as a

source of income. In some of the larger pegmatites, feldspar is

produced by small mining enterprises in partly mechanized open

pits and sold to the Braz

1an ceramic and elass industry
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The History of Brazilian Pegmatite
Gem Mining

Keith Proctor
8% Raven Hills Coun
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I'he northeastern portion of the state of Minas Gerais, Brazil

i ;. I " . % - 1 | - wl.= .
cOontains 1the world s gréealest concentration Ol compiex grammu

pegmalites, which

i

ire especially noted for the production ol gem
I"I | k P .".I.'l i ™ » I =t | . — k-, Y71k = i i 22
DEryil. CNryvsobpemn lOparz, Tourmanlnne, samel, kunzite and brazil
ianite. Because of the geologic environment of these deposits, this
region of Brazil 1s the greatest laboratory workshop in the world

| ' | ' o
lography and gemology

for the study of pegmatite geology. crvsta

Pegmatite gemstones were hirst found in this reeion over 44X

vears ago: in the last 10 vears. Brazil has [""'Hh-...n'-‘; Most O 1Thg

world s supply ol these superb gem crystals and cut gemstones
Earls cxploraiion was spurred by a quest lor gold and precious
stones, but the search for and explonaton ol deposits was ham
pered by the coastal mountains and dense intenor forests. A key

tactor 1in the modem development of eem muming was the colomza
tnon of the Teofilo Orom area by German immerants during the
latter hall of the 19th century and by Lebanese during the first pan

of the 2th century

Although minming todav continues o mvolve simple methods
larger operations often employ modemn equipment. An appreciation
tor the geologic processes involved in pegmatite formation and
=lih\n[lur|l weatherninge 1o lorm secondar -!\'|'1*'-:-'. IS 1ImMporiant n
considening the range of miming methods necessary for the harvest
Ing of gem crystals
References
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The Development and Present Geologic
Environment of the Most Important Gem
Crystal Mines of Minas Gerais, Brazil

Keith Proctor
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Minas Gerais has produced the world’s finest examples of gem

(|

tourmaline (red. blue. ereen and multuicolored), gem bervl (agua



marine, green, hehodor and morganite), topaz (blue and impenal)

kunzite, brazihanite, hydroxyl herderite and rose quartz

The primary sources of these gems are pegmatites that were
emplaced approximately 490 million years ago. Subseguent per
ods of uplift and erosion under largely tropical climatic conditions
have exposed the primary pegmatites deposits and have produced
several types and vanations of secondary deposits referred to as
eluvial, colluvial and alluvial

Among the primary pegmaltitic deposits, several ol the mosi

famous are the Cruzewo, Xanda. Jonas. Corrego do Urucum

Golconda and Medina mines. The secondary deposits include the

Barra de Salinas, Ouro Fino., Santa Rosa, Morro Redondo, Frade
and Hematita mines
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The Famous Tourmaline, Aquamarine and
Kunzite Mines of Minas Gerais, Brazil, and
Their Greatest Gem Crystals

keith Proctor
XX Raven Hills Coun
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hirteen of the more prominent gem mines in Minas Gera
produced many of the greatest gem crysta
ine, aquamarine and kunzite. These include the primary d
LTUuzeiro |~*|'..1\ \.l!iﬂ..l | Imoeiro,. Uolconda "-.!._' 11 il |
o Urucum and the secondary deposits at Barra de Salinas, Our
Fino. Santa Rosa, Morro Redondo, Frade and the Pioneer mine n

the Tres Barros region near Marambaia

Bevond an appreciation of the mineralogy and
1 2 | ik
leposits, 1t 1s particularly rewarding - nsider the
persona Jlones ol :hk_' miners and mine owners wi \ [ 1N

movers and shakers in the greatest gem crvstal disco
Asllel ¥ oirid Ty 5 liwa 1hs TR . nart of i1l
IMMINICs O 28m Ccrvsial iovers, 1hese sLones di WA

and lore that make mineral collecting so excin
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Descriptive Mineralogy of Inclusions in Some
Faceted Gem Topaz from Brazil

Bruce Geller
‘I'U.I"t,!!l._ ed Geologic Services
O Vista Lan
Lakewood, Colorado 80215
Seven faceted lopaz specimens were analyzed using optical
MICTOSCOPY. \ rayv Huorescence., and scanning electron microscop
1o determine the wdentity and geologic sigmhicance ol their minera
inclusions. Although these stones are from Brazil. their exacl
source 1s uncertain. The challenge of 1l
these studies without E!.1ir|\s-;|l1._u any oi Lhe iin-;-_x Femslones

All seven gems contain inclusions visible to the naked eve: son

have several vaneties ol muineral inclusions. An alphabetic
lollows: ilmenorutile. hmomite, muscovite, rutile, struverie. toul
maline, zinnwaldne, and three unknown phases. Scanming electron
microscopy was performed on three of the stones that tor

| . .y | T | . 3 " l\ 1rilany it ™ > wf & |! y =3 I
NAVYE IMINEral INCiusions ."..=I\|. HCTSOOL 1O TAOCES s CTan
the confirmanon of ilmenorutile, struvente, zinnwaldite, and ind
cated the need tor turther studvy in order 1o charactenze the the

unknown ["|'-.'-‘w «
An ontgmal hypothesis that these stones ongimated from Virgem
de Lapa was weakened because no recognizable lemdolite

observed 1in any of the specimens. However, a pegmatitic orgu

trom elsewhere 1n Brazil 1s i"!"i"'.l!'“f. 1s sugeested by the sun
minerals represented as inclusions within the topaz and lhiterat
reports trom Brazihan muneral occurrences containing thes ;
cies (Adusumalh, 1991)
Recent Mineral Occurrences from
Northeastern Brazil
Reinhard Wegner
Departmento de Mineracio e Geologi
Universidade Federal da Paraiba
Campina Grande, Paraiba, Braz
>ome signmihwcant mineral hinds have recentlv been mad Lhi

states of Paraiba and Rio Grande do Nonte., Brazil. Red and black
manganotantalites. manv of which are penetration twins weighir
up to 600 gms, were tound at the Alto do Uiz 11 and Alto des
Furmas pegmatites, Equador, Rio Grande do Norte. The Al
Il!||'|.1‘~ ;"k‘:.'.‘]l.ltlll. d150 |,"‘.l|-.!ll.~.l.."-: maneanotantalit i‘*a-.l-i--'i::-"I'-:H
after simpsonite up 1o 5 cm across. Some of these
are quite sharp and are intergrown with red. needl k¢
manganotantalite ol a ditferent color. Apatite showing distingt
color zoning from yellow cores to blue or green nms was found

crystals up 10 12 ¢cm in length from the Alto Feio pegmatit

Paraiba. A new species of the microlite group (fluornatromicrolite)
was reported from the Alto Quixaba pegmatite, Quixaba, Fre
Martinho Township, Paraiba, as bright green crystals up to 3 cm in
size associated with manganotantalite, blue elbante, lepidolite, and
Cleavelandite I“‘nj"k'L[,l-LlILi'l pertectiy cryvstalhized cognac-colored
herderites up to 12 cm in length were found in a pocket at the Ao
des Flechas pegmatite near Pedra Lavrada. Paraiba. Alto des
Flechas has also produced fine gem-quality golden beryl in the
past. Amethyst scepters with milky quartz bases up to 5 ¢cm in

length were found near Santana de Mangeiras, Paraiba. Mosi

scepters are single crystals, but some matrnix specimens were

recovered

| 8()

Brazilian Hematite

Catherine ). Gaber
5707 Northfield Road

Bethesda, Marviand 20817-6737

Brazil produces world-class

beautifully crvstalhized specimens

f hea Tir ITTE . cinancrtiilar Bladad " ’ .
OF NCIMALIE OCCUrTin dS Teninorm 'F".\.I=I|.| Diladaed ro LIWL'S

and martite (hematite pseudomorph atter magnetite ). Less than one
hematite. as an iron o1 1s crnitically important to Brazil and to
industry worldwide

Brumado. Bahia. 1s known for its spectacular, sharp. hexagona

flat plates or tabular crystals. Botrvoidal or reniform hematite 1s
r"\"‘-' Enown Irom Cumbria I'-l' i.l!’l': E.rl"li'_'!' x"-:li,".!".'lhlx sPedl
NCenNs i s 10u "\1 LT 14’!| 1 1Ly EAdlls '|
hematite crvstals dubbed 1ron roseés  from Ouro Preto, Minas
Gerals, are equal to those from the Alpine clefts of St. Gotthard and

Binnatal. Switzerland

I'win peaks. Millard County tah. 1s one of the most frequently

§
mentioned localines for hematite. vanety martite. though the
octahedra crystals” found in Ouro Preto. Minas Gerars. are
equally noteworthy. One hematite assemblage that nrobably
better known from Brazil than from other localines 1s onented
._-;H!LMH' rutiie crvstals on hematl Novo Homzonte, Baha, s tl
premier locality for this stunning combbmation, which 1s ofter
nhanced by bein | ] juanrt. s1i by | |
ol hematite and rutile are a v found in Switzerland
“-11.’..1'-'!-*::": wed, lohiated, speculal nematite 1s very common |
Brazil especially i Minas Gerais. The same ivpe O malenal can
be found at Foree Hill. Hawle Massachusetts K ho =l
tute from Minas Gerais seems 10 have no counterpart 1n the rest ol
n W) II.I ]l N 1| TUTTni :":"i- N I | i !
pecular hematit i nt trom the nde | [ s
IreLy I | 1Oounda L1 Ih'-1 | il :Il.'llr il L |
Virgima
[tabi K he Id ichest n ore deposit Y
estimated 15 ilhon ton wde ore, O ) M | .
LV C DPIoCiug l ir. (M Brag N IMi I Rl I
e nas béen the m ' sl id conspicuously ( |
1 |L I} Iﬁ I LI M Lad | O W Iro L] ) ]

Minerals of the Brumado Magnesite Deposits,
Serra das Eguas, Bahia, Brazil

Aexander U, Falster, William B. Simmons,
Raren L.. Webber. and James W. Nizamofl

and ( h.lgﬂ--

( arlos P. Barbosa
}\ilh' { L i 1{:-‘r1":it' I‘L’\'|‘_||'._"‘ *\_riu.'lq' htald]
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'he magnesite occurrence al Brumado in th
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1||\.[[1g: 1s One of the lareest J,';"nr\':lh 0l IMALNE 1 1N '_:'l'. world and
1s host o a surprisingly  species-nch mineral assemblage. The
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mineralized areas at Brumado are located in a syncline compose yrumad
of a lower unit of dolomite marble and an upper unit of quartzi Fed), Tabular, green 1o brows ! 1ls |
I'hese rocks are underlain by Precambrian gneisses, schists and ivite 10 calcic dravite, with 1l ie tending 1o be darl
.11T|F"t'|||'|l't|11.'\ 'he magnesite and associated minerals appcar 1o e browmsh colored and | I { I Fel)
related 1o the imtrusion of nearbv 1wgneous dikes. The 1eneous (.1 werght FeO in pal reen di '
activity produced hydrothermal fluids that interacted with the pre Wit Co - | '
existing dolomite to form maenesite. Fracture hillings ol coarse Na-deficient. Al-ennched dravi (
grained magnesite, quartz, alumino-silicates and other late-stage acicular terminal Vi
minerals also appear to be related to the same episode of hydrothes n whch the X
mal minerahization ( Bodenlos, 1954; Cassedanne and Cassedanne Manganes ontent RN [ Wind
1978) L hromium content ().0) Cr.0).. |
In i11~f"llllf‘.|t'*L.}‘t_'IhL["-. stals of magnesite. dolomite .J'I-|-.{:|.:|'" I | I
many well-crystallized accessory munerals occur at Brumado content 1s vanal 000 1o .78 w ()
Uvite and dravite are found as sharp crystals up 10 5 cm in length nsistent relaton 1o col \ | \
with colors that range from black to green to red. Topaz occurs a | 0 | |-grees M
ine yellow, orange, pink or purple crystals up to several cm pect ntain bet ( ) ' 0
length. Sellane. considered to be the world's hinest, 1s found a | 1 lark | : n |
crystals that exceed 5 cm in size. Hematite has been found in largs laining approximail V.0, (5EM-EDS
spectacular crvstals 1in excess of 10 cm. The hinest zeunerie irrounded er v.0)d
metazeunente are found in crystals up 1o 3.5 ¢cm on a
Associated with these are druses of sklodowskite that equal a Reference

i 1 EOOR! . A RARROISA ¢
previously known examples. Bervl (vaneties agquamanne and MODRESKIL, P. 1., FOORD, E. E.. and BARBOSA, (

! %
i ( "rvela 1 1 1 v \ i e | or K

emerald) has been found in crvstals to several centimeters in lenegth

ind was one ol the minerals muned from the rea b I | Bal B

discovery of the maenesite lode, Other manerals encountered a ' ) M M ! K
Brumado include: talc. govazite. svanbergite hen (Y A . I

W III'k‘-\|1! '\ ] '1|~"|a_'|ll. Ie-{iu @), anhvamt ANl 1 |

numerous other species Brumado certainly ranks amonge one ol th

most fascimating mineral-producing areas in the world | CO

y supply collectors with superb specime Cuprian Elbaite from the Bocheiron Zinho
References Pegmatite, Paraiba, Brazil
BODENLOS, A. ). (1954) Magnesite deposits in the Serra d .
: Q " 3 ¥ " _ Alexander L. Falster, William B. Simmons
ALTH rumado, bama, brazil . Us { | ( puliern
I : I James W, NizamolT, and Karen L. Webber

975 167 D
| N Dartme . i
CASSEDANNE. J. P, and CASSEDANNIE. J. O O78) Famq N ()
mineral localhities: The Brumado district, Balma, Brazil. Minera N ey y

il Record., 9, 196203

Composition and Color of Uvite-Dravite that occur in u - les of b | |

Tourmaline from Brumado, Bahia, Brazil ke . } .
Peter J. Modreski and Eugene E. Foord TN '
L.S. Geological Sun
MS 915, Box 25046 Federal ( yocCh / Al
Denver. Colorado 80225 - - -
Carlos P. Barbosa '
Rua Cel. Roberto Soares Ferreira, 586 i \ ' | X
CEP 35030, Governador Valadares., Minas Gerais, Br ! )
. i)

Deep red and green tourmalines ol several crystal hab la WA ' MnO - '

some of the most stnking minerals found in the Brumado magnes Fel) ' ICC| )

10 '|*'i1'"'"" "'l.'i_‘...',.'l_['-]nhk and other analvses 1 pOrt d bv Modresh | AL [ . b

ind others (1997) show the relation of chemustiry o vlive | Fe() | i ! | 1 )
uvite to dravite tourmalines [ irmanne ' !

I'he most ron-rich tourmaline. contaiming 4 10 7 weight e as imitially low, followed by Huctuat n Mn and ¢ Witl !
FeO), 1s hibrous to prismaltic, dark brown to reddish brown dravile ind M ITIC M inal pro ! k |
Ihe proportion ol fermc won has not been measured but the nm N copper ' :
presence of some Fe™ probably accounts for the dark red and di, | halco eul . po ~ ' '
brown colors. Deep red. platy to tabular crystals, very charactens he footwall of the Bocheiron Zinho. T1 !

resull of contammanon ol U Peemal 111 '
copper-rnch country rock. The p T i nat T |
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chalcocite suggests that the conditions of formation were moder

ately reducing in a low to moderate pH environment
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REE Contents of Calcite and Gypsum from
Amethyst Geodes in the Lava Flows of the
Serra Geral Formation (Alto Uruguai,
Southern Brazil)

. Preinfalk and . Morteani
ahrstuhl tur Angewandie Mineralogie und Geochemi
fechmische Umiversitit Munchen
Lichtenbergstrabe 4
D-85747 Garchine., Germai
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Amethyst geodes which occur in the regions surroundin Ira
\lto Urugua are the most important source 1os Braziha
amethysl

The geodes ar principally found n tholentic basal

flows in the Lower Cretaceous Serra Geral Formatuon, Most

geodes show a charactenisuic zonmine., with an outer rim ol aeate
including rare carbonate crvstals overerown on amethvst crvstal

l | . | " " L} -
A second generation of euhedral calcite crvstals (up to 10 ¢cm) ma

be¢ found on the amethvyst crystal n the “Garimpo da Testa )
',_'-"i"l.\\ AL |1|. Dy anhedral, very coars erameaed gvpsum instead
¥ 1 " §ah ¥ _— i P ik ¥ . T i

LM -..||'1.!['-. ]lh geOUe Ccontact -.'.||_|| i COUNITY mwk 1s i Nnile I A

a very hine-gramned celadonite nm. Celadomite Rb/Sr ages (107 * ]
o B1=1 Ma) are vounger than the basalts (127 1o Ma

'h”l.-l"'L'\'.'!l |.'I|JI !"'Il'i

The difteremt calcite generations show three tvpes of RE]
patterns (| ) patterns with a continuous decrease in the normahized
REE contents from the LREE 1o the HREE, with a marked
strong negative Eu .l.’]-'rll..l|_'-. and no Ce anomalv: (2) patterns witl

a continuous decrease in the normalhized REE contents from the
LREE to the HREE without an Eu anomaly but with a negative (
anomaly: and (3) patterns with or without anv anomaly but w
shghtly to markedly increased HREI
LREE contents

'he negative Ce anomaly, the reddening of the “basalto portadon

ontents i comparison 1o 1 b

LS

(country rock), and the presence ol gvpsum suggest that calcit
crystallized under oxidizing conditions. The negative Eu anomaly
IS most hikely inherited from the basaltic country rocks. Calcite
with increased HREE contents probably crystallized from fluids

which dissolved an older calcite generation. Based on age determi

nations for ce

adonite along with the low crystallization tempera

ture of amethvst and calcite (30-50 °C: Juchem er al., 1999), 1
appears likely that the geodes were hilled with amethyst. calcite and
gypsum well after the crystalhization and complete cooling of the

lavas by tluids of meteornic ongu
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World War |11, R . renewed m : ¢
discovenies of addional ore maternial as wel A5 1IN ninera
specimens. The old mine Malhada dos Angicos near Parell

[ p und reround | i H.'.;| M th evilall, LD

1 | T » " " } I | ¢y | Tidan ¥ s 1 i |
-.'\‘-'!.l!||||L HIMESLONG LNt 10rm '.11:1!:5. ! !1“ YV drc pan « [ & 18l
!l. i ing 1 v sifiry il ' " | " | "
LR LEFA LIRS TR Rl s L L L5 L i L
¥ ¥l ] | 1™ {|L|| i 1A | n Il N |
= visel sy Bkl . wuil Laa i ' Foulsd il i
ind overlving hotite sch ntercalated i leldspathized (K
B
feldspar porphyroblasts) paragneisses. The ongin of the skam
. rraliratiny ha Ihhaarn aiteibaiad _— vy el 1T } —
nineralizabion nas cen alinbuied 10 metasomatism will
i
|I | .\l I"'\-I ,i |‘_ | -ll ] ¥ ] | 1 ¥ { _‘1 T
alterations at lower iemperaturg
\k{i!'ll.'lilk' gametl tanaradix Crossulante and aimanadmne Cal
b . . 1 . | W (-
cite (hine scalenohedral crystals in vugs), diopsi sdliie ), eprdolc
nematite. hornblende naegnetlte. guan hotlile 1 L ¢ ALY
cOpIE. MiIcrociing lremaodits vesuvianie and zoisile occur |
!

major minerals 1in the skam bodies. In addimion to the W and Mo

ore minerals scheelite (occurring in white, gray, black. and vellow

crvstals) and molybdenmite, the skams also host a number ol
interesting accessory miunerals including: allanne,

chalcocite, chalcopvrite. chinohumite, covellite. ilmenine. bismuth

Inite, marcasite, pyrie, pvrrhotite and scapolite. Late-stage miner

als and alteration products include: heulandite. analcime, arago
nite, azurite (rare ), bismochte(”?), bismutite. chabazite, chrysocolla
cuprite, goethite. gypsum, huntite. malachite. molybdite. nontronite
stilbite and thulie

Among these muneral species, a large number afford fine

collector specimens



Gem PEHITIH“[EH of the mine (found in 1991) consisted of two parallel-growth crysi v
Ural Mountains, Russia S cm) on an albite ball. From 1990-1993 the Kazions
]H-ujla.,l.'d lopaz and wiorld-clas reen bervl and gem hehiodor, The
Peter Lyckberg hinest specimens inClude a flawless electnc-green cn
BE.27/KS ng X SCcm and a lOr-Cl ' ranspai )
L-1027 Luxembourg 2.6 x 3 perched on 1 it smoky
Gem pegma f 1l M \
Viktor Ye. Zagorsky closed in serpentinite an \ -
Laboratory of Pegmatite Geochemistry ne. The pegmatites 1
A.P. Vinogradov Institute of Geochemistry How beryl and Vo nt blu paz. The S
Siberian Branch of the Russian Academy of Sciences Shaitanka pegmatit ot
Irkutsk, 664033, Russia ind rhodizine he v . | | L \
east. The Adui field has produced 1y
The most famous gem pegmatites of Russia are those of the Wuamarine
central Ural Mountains. The northern region is comprised of I'he Takovaja distnct scl ' .
miarolitic pegmatites carrying topaz, beryl and tourmaline in the lar merald, alexandnie a henak I :
western endo and exocontact of the Mursinka-Adui intrusions and Y mani ' p ! 51 b
the desilicated pegmaliles surrounded by emerald-alexandnie resun DUl procguction ' 1 ' I
phenakite mineralization I i specin ! ! ;
I'he Alabashka pegmatite hield 1s known for hine blue topaz inte/emerald
associated with smoky quartz and albite, from the Mokrusha mine I'he southern on & | M n the | M
Hehodor crystals come from the Golodnij, Tyazhitsmitza, Mokrusha nca mined d ' |
Staraja Mvinitsa, Starzewa Jama and the Kazionnitsa mines. One ( r lopa; - ‘b mp I
ol the hnest specimens ever recovered from the Staraja Mvlnitsa Dery 1 i
S. Photographs. Submit photo prints loo
Sunmit stides NuImbDen 1 | Wi vl | 1)
i n ll
6. Measurements. G
Varietal mineral names !
Varietal temn moloved
CHECK-LIST FOR AUTHORS .
Submitting Articles to R Photo credits. So
the Mineralogical Record Eollonaris ntion data 0 B&W
Adhering to the following guidelines will decrease processing time - Cn
and will make rewnrites less hikely to be requested
9. Topic reservation. When | ~
1. Submit three copies of the manuscnipt, including one set o ST
original figures and two sets of photocopies. All text and illustra L I
tions must be included: incomplete submissions will be returned
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2. Paper: 8'/. x 11 inches DI r
; Additiona -
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4. Relerence hist. References must be tvped according 1o our R :
standard format. See any recent i1ssue for examples. Spell our a "
I | free to call 1 HIOT 1 | | b
jouwrnal titles completely (no abbreviations ), authors™ names should gt e

be all in capnals
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GEM & MINERAL SHOW §
FEB. 7-10, 2001

[TUCSON CONVENTION CENTER

| TucsoON GEM & MINERAL SOCIETY SHOW COMMITTEE
| P.O. Box 42543 ® TucsoN, AZ 85733 # (520) 322-5773 e Fax (520) 322-6031
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i Trimming & Cleaning

Do you have specimens with broken crystals,
too much matrix, or some unsightly

crud you hope can be removed?

| " .

‘ We might be able to help. By trimming and
cleaning, we can improve the aesthetics, and

I L

|

possibly increase the value of your pieces.

We have the equipment and over 20 years of
| experience to handle these problems, while
| mimmizing the nsks associated with such work.
,' If you can ship 1t, we can probably trim it.

Thumbnails to Cabinet specimens.

No job 1s too small.

| De Natura |
Les & Paula Presmyk

| P.O. Box 1273 Gilbert, AZ 85299 USA |
i Phone: (480) 892-0779 Fax: (480) 497-8349 |
|

WWW LHCONKLIN.COM

www.denatura.com or send for our brochure

VISIT OUR WEBSITE

L

Keeping in time with

. . S me at the . - ————— :
Blue Sky Mining domaie | RE Franklin and Sterling Hill
DANIEL BFISHFR St Marie-aux - T A W o e Y
890N Fedemal Bivd  #52.D Mines Shows ‘ : . _ I'he Franklin-Ogdensburg Mineralogical
Desver, CO 80221 U'S A NO LISTS paid for each error found in the Society. Inc
Il 305.4728-8771 » FAX. 303.474 \

Membership fee: $10.00
lohn Cincwulh, Treasurer,
60 Alpine Road, Sussex, NJ 07461

Handbook of Mineralogy

for details: visit mineraldata.com

Collector Commercial & Fducational Mineral
"‘r]‘il'i imens trom Mexico |I.1. iIuilqw.fl'f- Ketail
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ALTERNATIVES TO “SYSTEMATICS”
It is all w nd 00
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Factors in Assessing a
Museum Gallery by John S. White -

Evervone will look at a mineral/gem gallery differently. Eacl ' ;
person has preconceptions as to what should be found ti | \ .
those preconceptions greatly influence assessment of the su : |
of the '_',Ell."u':'n "'I-l[ilh'f,!i collectors do not ente SUucn
without expectations, as they tend 10 know somethn
museum s reputation betorehand. Nevertheless, they must b
mindful of the fact that the exhibits are not created and designed
solelv for mineral collectors: thev are. or should be. d ned THE ATMOSPHERI
primanily for the general public. This does not mean that ’ |
cannot expect 1o nnd very satisiving iftems in the exmpn What :
the theme (if there 1s one). a museum will always trv 1
that theme with the very best examples in its collections
fore. the bigeest and wealthiest collections w x hibit
specimens; the poorer ones will have 1o be satushed with less
if the themes of their exhibits are similai
WHAT OF “THEMES™? .

lnmn'ri_x. virtually all major museums (and these
institutionally connecied. as m umiversiies), lollowed
basic configuration with respect to the arrangement and content ol JUDGING THE CASES
their mineral exhibition. There were introductory cas istrating \re |
what munerals are, illustrating most ol the physical properties ol
minerals, something about crystallography. and perhaps somethn be tully app ied”? Du
about how munerals are studied and denuhied. Inevitab
would be followed by a “systematic arrangement of the minera nierfere with reading 1l b
inative elements. sulhdes. sullosalts, oxides, el with perhaps I'he labels are crnitica mportant. |
some token exhibits devoted 1o mineral paragenesis; that 1s, how hould include
some of the more common minerals formed. This arrangement has 1 inetal name (il approp
been standard throughout much of the history of museums and no species nam
one ever seemed to challenge the wisdom or assess the effectivi ality. A state name 1s nol iv: Ul
ness of domng it this way as detailed as possibie. Are the lab

Those museums affiliated with universities mayv have been better no ambiguity with respect to which sp

able 1o justity this approach because their principal focus was, after label? Where labels are groupe




information apphes to which specimen? Does every specimen have
a label? If the label gives the name of a secondary mineral, 1s 1
clear which 1s the primary one’!

Lighting of the labels 1s as important as highting the specimens
Do the hghts reflect off of the labels. creating an annoying glare
which makes them difficult 1o read? Is the size of the tvpe
adequate? Is the typeface a reader-inendly one? Dark type on
|1_:_'i‘.l i"llxk_‘_'r'h-ili'll. '_"-'1.!1..'1.|“}. 1s far easier 1o read than hghi Ivpe on i

dark background or medium-dark type on a sumilar, but hghte

0%
.

ored, background, especially if the latter 1s highly reflective

CASE CONSTRUCTION

Are the cases designed so that small children, as well as adults
may see into them? Are they more or less sealed so that dust does
not accumulate rapidly within them?” Are the hights accessible ton
replacement, or are they within the cases so that the cases must be
opened (thereby exposing the specimens to theft or damage) when
replacing bulbs? What of maintenance’!

All too often when a new gallery 1s opened 1t 1s only ther
discovered that frequent entry mto the cases 1s required for bulb

replacement, hight realignment, and dust removal. At first this task

1s usually taken on by someone imvolved with the mineral colleg
L1ON. sOomeone -L'N[TL'HI.‘IILML! In |-.|I|L|iII]_!_' mmnerals and who 5
considered trustworthy. Inevitably, this task becomes a burden and

IS passed on 1O sOMeone on e mamilenance statt, at which poimnt

the munerals and gems are very much at nsk, and the prospect of

this work being done regularly as needed becomes less hikely

SOUND CONTROI

Is the gallery noisy? Do the sounds of visitors echo oft the walls
and create backeround of clatter that s annoving?! Are there
videos and other modern devices all running continually that add to

¢ general noise pollution?

MISCELLANEOLS

Are there hiims in httle offset gallenes within the mail gallery’!
Are their inter-active videos! It so. these need 1o be appraised as
well. How long does each last? Can lots of users be accommodated
at one time. if the hall 1s busy? Do they interfere with traffic flow
Could they perhaps be relocated somewhere else’

Finally, and | have vet to hind this in any museum, 1s there
contact phone number or address provided within the gallerv which
one may use if one would hke to make an inguiry about something
seen there, unseen there. or would simply like more imformation

about minerals

John S. White
PO, Box 332

Stewartstown. Pennsvivama
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Phamily Minerals
Steven Phillips and Family

Alwavs new matenal from old collections, from Franklin t
I sumeb. Look for us at Springfield Booth W-16. Remember
1o bring dealer card & tax certificate along with a business
card for entry to the wholesale show. Please call for an ap
pomtment, on 1o be put on my dealer hist for specual events., o

when a great wholesale otter comes in
57 Mudtown Rd.. Wantage. N_J
(U773} B75-58649 | AN

Daviime: (Y7
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Anneuncing . . .|anew photography
S ——— - Service
MINERALPHOTO.COM

W he award winmng a

Handbook of

MINERALOGY

Anthonv ® Bideaux ® Bladh ® Nichols

New—Vol. 1V
Arsenates, Phosphates, Vanadates

Lt LSS Tiis<1 Ssi i sx-H ISBA O-UhVH M

STILL AVAILABLE
Vol. I1I—Halides, Hydroxides, Oxides—628 p., 19497

LISSTO0 M) + SH.AOM) SXH (1SB\ G

Vol. I1—Silica and Silicates 904 p. in 2 books, 1995
L'SS144.00 + S7.50 S&H (1SBN 049622007-14

Vol. I —Elements, Sulhdes. Sulfosalts—5588 p.. 19W)
L SSU4.00 + SO.00 S&H  (ISBN 0-962200974)-8

15% discount on anv of vol. 1, 1L, Il if ordered with vol. I\

Prepaid Mineral Data Publishing

Orders only E P.O. Box 37072

VISA i : o :

MCard = T N lucson, Arizona 85740 USA

accepted @I Tel: (520) 798-1513/(520) 297-4862
= FAX: (520) 798-1514/(520)297-6330
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[Deaive Bunk Minerals Glacier Peak Ari Vouwntain Minercals
Dave Bunk Gems & Minerals [nlerncilion
441 W. 46th Avenue, #5 Joseph & Susan Dorri e 0
Denver, CO 8021 ) 6RO So. 21st Street [ I- . .
..|:I'; : | I'.‘l.\j'- r'1'-. _!:'I|_'|l|'|||r|||i_!:'- i |'--lr.|-'--=' ‘\'l rire s () 1WH LY i )
Colorado & Worldwide \_:'1'._ 1MET )44 r.r-,.~||
|l lucing ( h %
I'he Collector’s -l’-”;:ﬂ"' Quartz. Beginner 1o Advanced, Wor
Minerals, I Mi \
Brvan & Kathrvn Lees nip A !
PO Box 1169 he S
:|1"|'|1i_'|! { '}\‘-ib-ﬂl_‘ ‘f‘lri Fi 1IF ity l'rl'l|l F 1;-'-‘-'11 ey
WIA-278-9724 Stanlev Korzel
Fax: 278-9763 5064 E. Bails | '
ALl T { [) XiN) .
i ¥ | X I
Columbine Mineral Shop 03-368- 1209 (C: \
[ \
Benmpy & Liz Kuehling S ! M o\
PO Box 54|
633 Main Street I & T Creations
Ourav,. C0O 81427 .
970-325-4345. 9 am. 10 9 p.m | A. McKu |
wl M nt i
Lpen I davs. Mav -0kt W " :,11 X J ] ] I3
ewood. ( 0215
Fine Muinerals for Collectors -
1 1 H, "I.I:-i- i) |
www. collectors-mall.com/cmes | i ' A
mail: bkuehlhing@ rmi.net » .
f.‘r:'l:' { fhl"‘nr{f]'lr t;!l‘fff;.f .I'II,-IIr,IJIJ i IJ,":' '-'I.L'*lll';
Dog Collvers Lamry & ( Piek "
511 Foothulls Road B0 York A
Colorado Springs, CO 80906 Canon City, CO K1212-86
T19-A34-00635 (By x[m-iq (Inly 2I3=T3M) (L all I M
Amazonile & Smoky Quartz Fine Munerals., Micros. el
Fine Colorado Minerals WWWehd ip
Holiday Inn Denver North
SEPT. 13-17, 2000
10 a.m. to 7 p.m. Daily
INFO: P.O. Box 999 » Evergreen, CO 8043
_J-

Fhe Mineru il Ri v [ !




O INT IV NG

LLIH I\

TRCHATE

TOURMALINE & QUARTZ
Paprok Prospsct

Nurigtan, Afghanistan
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' THE SUNNYWOOD COLLECTION
A= Speccialists in Presentation of Natural Art

Fine Minerals, Fossils, and Carvings Artistically Mounted on Acrylic and Hardwoods
Bill & Elsie Stone
| 2068 East Amherst Place Aurora, Colorado 80014

303-363-8588 minerals@sunnyvwood.com www.sunnvwood.com
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Munich Show 1999 by Jeff Scovil

({)ctober 28=31

Munich 1s a great place to be in the Fall—the leave turni
gredl 1'5'“ '1.| sCUC e '\-'|1.| .r“f!ll.:‘“ ;11‘.I| wonderiul miuneral dnd |
cooler than Phoemix. Europe’s largest, most prestigious show
held at the new exhibit halls that have replaced the old airport. T
facilities are much more spacious than the old Messegelaende, and

there actually 1s plenty of parking. The only problem is the distans

from hotels and restaurants, but since the subwav now reaches a
the wav 10 the new halls, that 1s not much of a problen

Fhe dual theme in "9 was Twins and Ammionite h v hibit
WEere very impressive as usual. with superb d

collectors and museums from around the world, The first 1l

saw upon entenng the manl hall was an ammonite about 4 | |
I!'l.:l".x'!l,_: ".'-:||I i "[l'l"l.i-.h'I il Jtl'l.:l-i o ::'1. NI -.'-.‘.Il-f ey WIN] | b
Numerous cases full of colled and stranght phalopod no
them n theiwr great vanety. There was even a salt water aquariun
with two hive nautiluses! The crvstal twin displavs included the
obligatory Japan Law quantzes, penetration twinned fluorites fron
vanous localines. the gorgeous new V7 twinned Chinese calent

chrvsobervis e1c. etc. As usual. a mouth-watering feast tor the

In addition to the famihiar specimens from well known localin
there were a few new thinegs to think about addine o our
collechons., L. G. Gemme of halv had a single 15.3-¢cm lo

aquamarine from Serenp, Zambia. | @ it famihia th
locality, but would lke 0 know what else comes from 1l
pegmalile

Last spring at the Ste. Marie Show, topaz, schorl, smoky quar

and aguamarine showed up from a new locality in the Erongo
Mountains of Namibia. Not much was available. but it seems thai
someone has been very busy since then. Chive Quent had a lar

selection of schorls as single crystals to 8 cm long and on a matn»
of blocky feldspars. He also was selling some nice agquamarines

as singles and clusters, sometmes on matrix. The color 1s a heht

blue, but very clean and sharp with crystals up to 4 cm long

heliodor beryls from Dos Barras, Padre Paraiso. Minas (

H'-"‘Ii.:H.I.x.EII!'HI'L||"_|-"||' feft
Brazil. The gemmy, vellow ¢ 1 which reached lengtl | ¢
Cm, arc unigue because ol |

Shiow Superbh Minera unvelled bol

Nuorites from Mahodan., near Nasik. Maharasht lia. T :
he had wer 1ck pp | | , '
Vi n re wel Ivanlat I ind !

' Al Mi | : - b '

] VT ( r'e Muorites fron K M
}\1.-.:*"‘*:“' [::t oCctahedra rvsials al DI 1
! Hig % i H\t | 1 ) |

I‘.' b1 "-\1

| 1w | chrysoberyl 1 W

schorl

jeremejev it

quarls

| ..I"‘
Muorapatite
M H hematinle
N i |
b - b
Pasadena Show 1999 TefT Scovil
1 | \\‘1 | ]
. q | 1 \\I'i
y y |
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Figure 1. Beryl, 3.8 cm, from the Figure 2. (right) Topaz, 9.6 cm,

Erongo Mountains, Namibia. Clive from the Wah Tu Wah mine,
Queit specimen: Scovil photo. Yunnan, China. Arkenstone speci-
men: Scovil photo.

Figure 3. Chrysoberyl twin, 5.1 em, from West
Ambotomdrasata, Madagascar. Lino Caserini
specimen: Scovil photo.

Figure 4. Bervl,7.3 cm, from Dos Barras, Minas
(serais, Brazil. Riccardo Prato specimen; Scovil
photo.

q'tr'l'1"ll'l;_' the new items available at the show were emeralds from Une of the lop hield collecting dealers 1s John Seibel
a new locality in Colombia—the La Pita mine, Borbur, Bovaci busy in October of 1999 at one of the old ron mines near
The u.i:_".'['* areen }‘n,_"lju]a are quite similar to those we are famihas City, lron ( ounty Utah. There. he hit one majo pocket

with from Muzo. except that the calcite crystals they occur with are octahedral magnetite crystals with very fine fluorapatite crysi

a bt larger, a more uniform gray from included carbonaceous perched thereon. The gemmy vellow crystals are dead ringers I

b

material, and have a pleasing, bright, oily luster. The specimens he classic apatites from Cerro Mercado, Durango, Mexici

were brought up by Gonzalo Jara and were being sold at the booth up to 10 cm long, though most are in the 3 10 4 cm

of Cal Graeber and Leonard Himes Specimens up to 20 cm across were to be had, with up to seven

U]




Figure 5. (above)

Emerald with calcite, |

4.2 cm. from the La B il
Pita mine, Bovaca, Colombia. Figure 6. Hematite, A5 cm, Hormos
(ronzalo Jara specimen: now in Island, Iran. Luis Burillo speci
the L.A. Co. Museum collection. men: Scovil photo.

Scovil photo.

Figure 7. Jeremejevite crystal on orthoclase, 2.4 cm, from Caps
Cross, Namibia. Mikon Mineralien specimen: Scovil photo

Figure 8. Fluorapatite crystals to 1.3 cm wide, Cedar City,
iron County, Utah. Seibel Minerals specimen: Scovil photo.

apatites sprinkled across the

octahedra
Lavinsky ol the Arkenstone had son ry mice topaz
from Wah Tu Wah mine. Gao
1LH|quﬁxLH=.nr.ﬂ'!uua;

attached 1o their bases and of a ¢t

paz, but with shghtly dilterent
show faint, muluple phantoms within
Casev and Jane Jones ol Geoprime have

usual. with a hine selection ol stibnites




Cardift. Wales

This 1s a quarry in limestone that 1s producing

matrix. with a tew ol

||'|.-
g4

rger ones bemg loose, and ranging up to

numerous pockets of caleite crystals ol vanous habits made up ol Y c¢m in length

stacked. flattened rhombohedra. The crvs in color from Over all. the show was a fine one and 1 wish the MSSC good
white to vellow and vanous shades ol or | red. some ol luck 1 the new/old show s
them showing twinming on the (OO01) Most of the calcen )
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FINE MINERALS

- Rare Species?
Common
Minerals?

Wholesgig.s Bek
Eggs - Spheres
Stone Bead Jewellery

Rppp——. kﬂu
Tek 780-452-5357 Fax: 780-451-9541
www.lysons-minerals.com

FineMinerals.com

The premier Internet location for
top-quality worldwide specimens!

Canadian Minerals, Intemnational Sulphides,

Sulphosalts and Native Elements

_ David K. Joyce

Gem Crystal Treasures

' GREGORY. BOTTLEY

Fine
Mineral Specimens

»  Sgecializing in
threat Classics

Afaban % Pakistan

Yeamatite Mincrals. |

. (l)hnhha

Box 31 *Short Hills, X9, 07078

AT dbe-0212

Moo - A

& ll()YD

Established n lames G i In 1855 P.O. Box 53077, Dorval, Québes

H9S §W 4 CANADA

1 5 Seagrave Road, London SW6 IRP

Tel: 0171-381-5522 Fax 0171-381-5512

Brian Llovd looks forward 1o seeing

vou when vou are next in London. Our

showrooms ar open weekdavs 9 ) 1o

5 pm—other times by appointment

MICROS ONLY - FREE LIST

1S Paort Ho o, Ontlar L1A J5d
Ph (905) 885-548) Fax (905) BB5-1161
3 LIimkE '1 no

I _i Simkev Minerals

mic rominerals for discriminating collectors

anada
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A/ORT// STAR MINERALS

Hoss . Lilke
7249 Woodlore Dr., W. Bloomfield, M| 48323
| Tel./Fax: (248) 926-9929 « E-mail: Norstar@mich.com




Orpiment, Twin Creeks Mine near Winnemucca, Nevada

The Collector’s Edge Minerals, Inc.

We are pleased to announce a new mining venture that i1s producing world class orpiment
specimens. These specimens are being preserved through a collaborative effort between
Newmont Mining Corporation and the Collector's Edge Minerals, Inc. Geologists began
noticing good orpiment crystals last year, during ongoing gold mining activities, at the Twin
Creeks Mine™ near Winnemucca, Nevada. Collector's Edge 1s collecting, preparing and
marketing the specimens. Collecting activities began in April 1999 and the pocket zone was
completely excavated in October 1999,

These fabulous specimens will be offered for the first time at the 2000 Tucson Gem and

Mineral Show.

Sandor P. Fuss, Sales
*The Twin Creeks Mine i1s owned by
Santa Fe Pacific Gold Corporation,
a subsidiary of Newmont Mining Corporation.




Orpiment
Twin Creeks Mine
near Winnemucca. Nevada

P fJ Hq"l JI.!“”_ (:-rﬁfliji'ﬂ. ( r‘ff-H.‘t.fu'rr‘ -\“”J”: U5 1

lel: 303-278-9724 Fax: 303-278-9763

Mining inquiries: bryan@collectorsedge.com
Specimen inquiries: sandor@collectorsedge.com
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Restoration and Value

The value of a mineral specimen can be increased significantly through skilled
preparation and restoration. Cleaning and timming are also critical to maximizing
a specimen s potential. In many cases this requires dangerous or ditficult-to-obtain
chemicals, proprietary treatments not widely known, and specialized equipment.
in addition to long years of practice and experience. For these reasons, many
collectors and museums have come to us for this kind of service. Don’t risk your
valuable specimens by attempting risky procedures on your own. Give us a call for
a consultation. Appraisals also available. We pay cash for collections.

¢ 4
Festern IVt inerals
* :*..
GENE & JACKIE SCHLEPP
P.O. BOX 43603 « TUCSON,. ARIZONA 85733 « NO LISTS « CALL COLLECT: (520) 325-4534

Call tor an appointment to visit our mineral showroom wher w're in Tucson

FAX [520} 318 05"’3 . Emanl. schlepp@wrﬂ!ucson com

(

NINERALS INTER
N4 r,
O
/V

1202 PErlnn Drive
Belen, _ﬁlew_ _Me:--::c_- BT002

Coming Shows:

Kansas City, MO (K.C. Market Ctr.) March 10-12 e

White Plains, NY (Westchester Co. Ctr.} April 7-9 ' peon . e
Rochester, NY (Symposium] April 13-16

Franklin, NJ (N.].LE.S.A.) April 29-30

Cincinnati, OH (Convention Center) May 13-14

Got Rocks?

OsoSoft Does!
http://www.osomin.com

Mountain Minerals International
P.O. Box 302 ¢ Louisville, Colorado 80027-0302

Tel: (303) 665-0672 » FAX: (303) 664-1009
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ABSTRACTS
OF NEw MINERAL
DESCRIPTIONS

J. A. Mandarino

Chairman Emenitus of the Commission on
New Minerals and Mineral Names
of the Intermational Mineralogical Association
And
Curator Emenitus
Department of Mineralogy
Roval Ontano Museum
100 Queen's Park

Toronto. Ontano. Canada MSS 2

Chloromenite Monoclinic

Cu,0,(5e0),) Cl,

Locality: The North Breakthrough ol the Great Fissure Tolbachik
eruption ( 1975-1976), Kamchatka Peninsula, Russia. The
eral was found in the “new™ (1977) fumarole on the west bor
of the 2nd North Breakthrough slag cone

Occurrence: In a lumarole (the temperature of the gases in th

fumarole in 1977 was about 7O)( Associated minerals
melanothallite (on which chloromenite crvslals have grown
unknown selentle, an unknown scalyv green mineral, and whil

'.‘.'..'.H.Il'l'i.'fifl;: 1|*.hu.'!l|x'|1 (mn wn|‘1|";|&'
General appearance: Elongated nlates (up to 0.2 mm lor
Physical, chemical and crystallographic properties: Luster: vil

ous. but the indices of refraction indicate adamanune. Daphan

transparent. Color; wobacco-green. Streak. yellowish-greer
Lurnunescence: not mentioned. Hardness: YVHN. 62 kg/mu
Tenacity: plastic. Cleavage: | 101 | perfect. Fracture: not
noned. Densiryv: could not be determined, 4.14 ¢g/cm Call

Crystallography: Monochnic, 12/m, a 14.11. b 6.274, ¢ 13.00
A.BLI3OC. VIOS9 A'. Z2. ab:c=2.2490:1:2.0720. Morpho
ogy: well-developed forms are {00] 1] 100} '

D11}, and {312]: poorly-developed forms | 301} and {310

i 1ati !
Comment I \-ray powder diffra
tion data 7 (0 3.0 |8 ' 0=
154 (W) ()4 ' 44 } 4
S 6 (¢ Optical data: B
u 1 A’ ] H L .1'\
i ;' (| \"1 1
r_r' i k i " ] L} N |
. X\ T \ { hemical

| { ) 4Ff ¥ i ) | ni®™ ) {
{) ( ! n i i |
| i) el ) i H; I'.rj“n.f:\hr]rl o other \ [
ClEs. | )
" L i )
% I
Yame: For the Greek x/ -
. - hicat Comments: |MA
" I | ‘1' |
Ur. K1
) |. |
\ | +{! ASEVA h\ }-.' '\'.\‘I W I M % N ':I- i \
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Ferrorhodsite (

(Fe,Cu)iRh.Ptir).S,
Locality: In gold-platinum placer the | ' k.

{Jccurrence b

(reneral appearancd I

Physical, chemical and crystallographic properties

.". |'{\'\- \ | '3 | | f I {
C rystallography: (
M | A, Z X. Momhology TS W ¥

nhioned. X-ray powder diffraction dala

o L - Ty '
L4M) G774 (3 5 4 NI 4 4 f’lfIHr.:Hr data



540nm. (41.8 %) S80nm. (41.7 %) 640nm. Chemical analytical
data: Means of two sets of electron microprobe data: Rh 41.8,
Ir 8.31. Pt 4.40. Fe 7.34. Cu 6.88,. N1 0.02, Co 0.02, S 31.0,
fotal 99.77 wit.%

(IR sl 2P b Bis aa e

iron-dominant analogue of cuprorhodsite

Empirical formula: (Fe,Cu, ),
Relationship to other species: 1he

Vame: For the composition and relationship to cuprorhodsite
Comments: IMA No. 96-047

RUDASHEVSKY. N. S.. MOCHALOV. A. G., MENSHIKO\
YU. P.and SHUMSKAYA. N. L. (1998) Ferrorhodsite (Fe.Cu)
(Rh.PtIr).S

; y - - i1
frEr i l')‘I-"',_'l' AT J“ ".Ilul I:‘:" 1 - 1

a new muneral. Zapiski Vserossivsk minerd

Ferrotitanowodginite Monoclinic

Fe**TiTa,0,

Locality: In the San Elias and La Viguita pegmattes (about 300 m
apart), Sierra de la Estanzuela, departamento Chacabuco, San
Luis province. Argentina (approximately at Lat. 32751 5
Long. 65°06" W)

Occurrence: In pegmatites. Associlated mnerals are: Ti-nch
ferrowodgimite, albite (“cleavelandite quartz, microlite and
ferrotapiohite

General appearance: Submillimetric domains intergrown with
ferrowodginite as an aggregate (0.7 x 0.5 cm

Physical, chemical and crystallographic properties: Luster
submetalhic. Diaphanein opaque. Color: very dark brown to

black. Streak: dark brown. Hardness: Mohs 5% Tena

brittle. Cleavage: not observed. Fracrure: wregular. Densin
could not be determined, 7.37 g/cm’ (calc.). Crystallography:

MWe a 9403 h 1].384

Monoclinic, (
54324 A'. Z 4. ab:
forms were mentioned. Twinning: none mentioned. X-ray pow-
der diffraction data: 3.626 (70) (220). 2.963 (100) (221). 2.939
(90)(221). 2.484 (45)(041). 1

1.711 (45) (441). 1.447 (40 (262

5075 A Il’ Ul 55 |

(0 R260): 1) 445K "||,1.,|.[I‘|.';|.,|.[l1=_'1_ no

7159 (45)(260)). 1.715 (50) (40)2)

Optical data: In reflected
hght: creamy white in air and gray in oil, abundant internal
reflections (yellow, orange and purplish orange). distinct anisof
ropism, moderate bireflectance, moderate pleochroism. R, &
R (18.7, 18.2 %) 470nm, (19.1, 18.]1 %) 546nm. (179, 16.9
%) S89nm, (164, 15.6 %) 650nm. Chemical analytical data:
Means of eighteen sets of electron microprobe data: MgO 0.01.
CaO 0.01. MnO 1.05. FeO 10.26. PbO 0.05. Fe.0). 2.19 A<.O
(.03, Sb.O, 0.02. B1.O, 0.03, ThO, 7.10. SnO, 1.25. ThO. 0.01
UO, 0,02, Nb,O. 6.52. Ta.O. 70.68, WO, 0.02. Total 99.25
wi.%. Empincal formula: (Fe; ' -Mn; w0y, el T, o Ta, o Fe )

S cn e add T8 2NBG )i adh o

I'he Fe~*- and Ti-dominant member of the wodginite group

Relanonship to other species:

Name: For the composition and relatonship to the wodginite
group. Comments: IMA No. 98-028

GALLISKI, M. A.. CERNY. P. MARQUEZ-ZAVALIA. M. F., and
CHAPMAN, R. (1999) Ferrotitanowodginite, Fe*TiTa.O,, a
new mineral of the wodgmite group from the San Elias pegma
tte, San Lwis, Argentina. American Mineralogist 84, 773-777

Georgbokiite

Monoclini

Cu.0,(Se0,),Cl,

Locality: The cone ol the South break of the Large Tolbachik
fissure eruption ( 1975-1986), Kamchatka Peninsula. Russia
Occurrence: A product of fumarolic actvity (Temperature 200°C)
e, Ai-, Mg- and Na-sulfates,

maoissanite, native aluminium (probably) and two Se-containing

Assoclated minerals are: ha

minerals of unknown composition

( .||‘_'| i[‘_‘l"'ﬂik 1te

General appearance: Euhedral crystals (0.05 1o 0.30 mm)
Physical, chemical and crystallographic properties: Luster: very
strong vitreous to adamantine. Diaphaneiry: translucent. Colos
chestnut 1o dark brown. Srreak: yellowish-brown. Lumines
cence: non-fluorescent. Hardness: VHN ., 215 kg/mm-. Tena
rv. sectile. Cleavage: (010} very perfect and | 100} pertect
Fracture: not mentioned. Densiry: could not be determined, bul
grains sink in Clerici solution which has a density of 4.05
g/em’, 4.84 g/em (cale.). Crystallography: Monoclinic, P2
5579 A. B3 95.76°. V4623 A'.Z 2, a:b:

=().4387:1:0.4049 "q.lurpiu-l'iu_-._-x forms observed {100}, {010

a 6045 b 13.778

{120), {011}, {021}, {O31] 111}, {12] 131}, {21
141}, (611}, {211}, {533}, {111}, (121 1252}, {131}
132]. See Comments. Twinning: none observed. X-ray pow-

der diffraction data: 688 (68) (020), 5.511 (50) (110), 2.990
(1000 (140). 2963 (94) (131). 2.566 (67) (221)
(060). Optical data: Biaxial (-), o 2.06, § 2.11
2V(meas.) 70°, 2Vica

chroism distinct, X

2296 (95)

r & e

¢.) 827 dispersion not mentioned: pleo
vellowish-brown, Y straw-yellow, /
dark brown, absorption Z > X > Y. onentation X A g = 24" (in
obtuse angle B). Y = b, [therefore, Z A ¢ = 18" (in acute angle
B)]. Chemical analytical data: Means of thirteen sets ol
electron microprobe data: CuO 58.17. Zn0O 0.22, SeO, 33.09,
Cl 1096, sum 102.44, less O Cl 2.48. Total 99.96 wi.'
Empirical formula: (Cu,,.Zn, )60, 0l S5€0,),,Cl . Rela-
tionship to other species: A chloroselenite similar in composi
tion to chloromenite
NVame: For Prol. Dr. Georgiy Bonisovich Bokn (1909-) for his
contributions to crystal chemistry and mineralogy. Comments:
IMA No. 96-015. The crystal drawing which is shown here was
produced from the data given in the paper and trom information
kindly provided by Dr. Sergey Krivovichev to whom 1 am
indebted tor other information about the mineral. 1 have changed
the Maller indices of some of the forms to equivalent indices for
clarity with respect to the indices shown on the drawing. Details
of the crystal structure are given in the paper
VERGASOVA, L. P. SEMENOVA, T. F.. FILATOV, §. K., KRI
VOVICHEYV, §. V., SHUVALOV, R. R., and ANANIEV, V. \
(1999) Georgbokitte Cu0,(5¢0,),.Cl,—a new muneral from

volcanic sublimates. Doklady Akademia Nauk 364(4), 527-531

Hexaferrum Hexagonal

(Fe.Ru.Os.Ir)

Locality: The Chirynaisky massif, Koryak Mountains, Kamc

1atka
Peninsula, Russia

Occurrence: In chromite segregations in dunite. Associated miner
als are: “indosmine,” “ruthenindium.” launte, tulameenite,

awaruite, won, copper, zinc, oregonite, pentlandite and other

sulfides. The obsolete names “indosmine™ and “ruthenindium’

probably refer, respectively, to osmium and indium



(reneral appearance: Cubic or octahedra
(up 1o 200 microns)

(see Comments) crystals

Physical, chemical and crystallographic properties: Luster: me
talhic. Dhaphaneiry: opaque. Color: steel gray with a yellow
tnt. Streak: black. Hardness: VHN, 810 kg/mm-. Tenacity: not
mentioned. Cleavage: none. Fractire: not mentioned. Other
properties: magnetic. Densiry: could not be determined, 12.01]
g/cm’ (calc.) (rutheman varniety). Crystallography: Hexagonal
Po/mmc, a 264, ¢ 420 A, V2535 A", Z 2. c.a 1.5909
Morphology: cubes and octahedra are mentioned, but these are
not possible in the hexagonal system. Twinning: none men
noned. X-ray powder diffraction data: 2.28 (5) (100), 2.10 (6)
(002). 2006 (1Y (1011, 1.549 (3) (102, 1.316 (3 (110). 1.195
(3) (103). Optical data: In retlected hight: hght gray 1o white
strong anisotropism, no bireflectance or pleochroism. R, & R
(49.8, 41.9 %) 480nm, (50.6, 42.0 %) 540nm, (51.4, 42.0%)
S80nm, (534, 43.0 %) 660nm. Chemical analytical data:
Means of three sets of electron microprobe data: Fe 29.40, Cu
022 NiDOY Co (L15. Ru 3690 Os 209). Ir 901. P1 D28
Total 96.95 wt.%. Empinical formula: (Fe, . Ru, ,;Os,, ,,Ir, )
Relationship to other species: The hexagonal polymorph of

ITOn.

Name: For the symmetry and composition. Comments: IMA No

95-032. It 1s unlikely that a mineral with hexagonal symmetn

occurs as cubic or octahedral cryvstals. A total of eleven sets of

chemical analytical data are given by the authors. This abstraci
contains data for only the rutheman vanety. It 1s unfortunate
that the authors use the nonvalid names “hexaferrum (Fe Ru),
“hexaferrum (Fe.Os)” and “hexaferrum (Fe.lr).” for the
ruthenian-, osmian- and indian-vanenes of hexaferrum

MOCHALOV, A.G., DMITRENKO, G.G.. RUDASHEVSKY
N. S.. ZHERNOVSKY., 1. V., and BOLDYREVA. M. M. (199R)
Hexaferrum (Fe.Ru)). (Fe.Os), (Fe Ir)—a new mineral. Zapiski

Vserossivskogo muneralogicheskogo obshchestva 127(5). 41

3]

H}’dl‘ﬂ“'llﬂd“'ﬂl‘ditt‘ Imgonal

Cu,_AlL(OH),(S0,) ,(H,O),

with x < 0.67 and n > 3x/2

Locality: The St. Briccius mine, Komgswalde near Annaberg,
Saxony, Germany. Also found at the following localities n
Saxony, Germany: the Gelbe Birke mine, Schwarzenberg: the
St, Chnistoph mune, Biérenhecke: the St. Johannes mine
Wolkensten, near Marnienberg. The mineral 1s identical with the
incompletely descnbed mineral from Camarvonshire, Wales,
UK (Nickel, 1976)

Occurrence: Al St. Briccius 1t occurs on gneiss: no associated
minerals are mentioned. The following informanon 1s given

about the other occurrences: Gelbe Birke associated with

woodwardite, schulenbergite, namuwite, brianyoungite, langite,
linarite and others: St. Christoph material is a variety containing
carbonate: St. Johannes associated with copper-beaning allo
phane

General appearance: Botryoidal, porous crusts

Physical, chemical and crystallographic properties: Luster: vitre
ous. Diaphaneiry: translucent. Color: blue to pale blue. Srreak
pale blue. Luminescence: not mentioned. Hardness: not men
tioned. Tenaciry: brttle after losing water. Cleavage: not dis

cernible. Fracture: uneven. Densiry: 2.33 g/cm’ (meas.), 2.4

¥ Y

g/cm’ (calc.). Crystallography: Trigonal, probably R3im (by
analogy with other hydrotalcite-related minerals), a 3.070,
319 A V260 A, Z 3, c:a = 10.3909. Morphology: no forms

were mentioned. Twinning: none mentioned. X-ray powder
diffraction data: 10.5 (100) (003), 5.26 " (DO6GY 280 (6
(009), 2.60 (5B) (012), 2.46 (2B) (015). 2.23 (2B) (018

4) (110). Optical data: Umaxial (presumably

known), n_. 1.549 n 1.565, nonpleochroic. Chemical ana-
Ivtical data: An analysis by ICP-MS with water by TGA gay
Na OO0 10 Cu) 2839 /nO0 4 A0), 19 M) S() 5 ¢ Si1()
S60 H.O 3M.10 Total 99 3) riven as 94

empinical formula 1s given as Cu A Z (OJH

(SO (H.O Relationship to other species: |

cred [-i‘-i'H' :!‘];'\Lli\l[.":[ 1,'-"| nant analoeu Ol 2laucCiox

carrbovdite and a member of the hvdrotaleine

Name: For the relanonship 1o woodwardite. Comments: IMA N

Uh-0)ix

WITZKE, 1 999) Hvdrowoodwardite a
hvdrotalcite group from Konigswalde near Annaberg. S
Germany and other localities. Newes Jahrbuch fiir Mir
Monatshefte 1999, 75-86. NICKEL. E. H. (1976) N
voodwardite. Minera al Maeazine 43. 644-64

Isovite Cubi

(Cr.Fe),,C
Locality: The Is River, near the town of Vs
Urals. Russia (Lat. 58°47" N. Long. 59°48' |
Occurrence: In a gold-platinum placer. Associated

¢

M

w

enld ;"I.:'|If|'_j|"! group minerals. cinnabar hr
unnamed Cr-Fe minerals including other carb
General appearance: Equant or irregular gran plo

Physical, chemical and crystallographic properties: |

tallic. Diaphaneity: opaque. Color: steel

given. Hardness: VHN 1350 ke/mm-. Tena g i

aee: none observed. Fracture: rregular. Othe
ferromagenetic. Density: could not be determined I

(calc.). Crystallography: Cubic, Fm3im, a 10.65 A,V 1208

Z 4. Morphology: no forms were mentioned. Tw

mentioned. X-ray powder diffraction data: 2.38 (3) (024

(5) (224), 2.05 (10) (333 Optical data: In reflected
white, 1sotropic. R: (46.5 %) 470nm. (43.7 S46m 35
MOnm, (43.9 %) 650nm. Chemical analytical data: Thin
sets ol electron microprobe data are histed, some of whicl
incomplete. One sample gave: Cr 68.24, Fe 25. 12, M 047, 1
D4 CuDO4 n002 ATOD2 S100 C 606 Tot (M
wi.%. Empincal formula: (Ci Fe...Ni, ..Co, .. Si, 0 A
) ] Relationship to other species: T}

domimant analoeue of haxonile Fe Ni).
NYame: For the locality. Comments: IMA No. 96-039
OENERALOV. M. E.. NAUMOV, V. A.. MOKHOV, A .\
FTRUBKIN N V (1998) lsowvite (CrFe). (

N 0 i.mlatinnrm i T ] . Vol B \ ¥
T Ll!' Old-Piatinum I-x dl'ln HALC ] L E Ui / *

| ’ 7 8
¥ 5 s 5 VAN MENicril y i i SLY. i ] l_ IS) s

Seidite-(Ce)

Na SrCeTiSi,0,,F-5H,0

Locality: In the Yubileinaya pegmatite vein at Mt Kan
northern part of the Lovozero alkaline massit, Kola P sula
Russia

Occurrence: In hyperagpaitic pegmatites. Associated min

natrolite, microchne, steenstrupine-(Ce ), belovite-((

(Ce), sazhmmite-(Ce), leucosphenite, mangan-neptunit randil

and "-["'h.lll'“]k.




General appearance: Radial aggregates (0.5 to 1.0 cm in diameter)
of uny (0.01 to 0.05 mm wide) hbres

Physical, chemical and crystallographic properties: Luster: vitre

ous to silky, also waxy or earthy. Diaphaneity. transparent
under microscope. Color: hght yellow, pink-yellow or cream
Streak: white. Luminescence: non-fluorescent. Hardness: 3 1o

}. Tenacity: brittle. Cleavag 100} pertect and {001 ] less

perfect. Fracture: fibrous and splintery. Dens

(meas.), 2.65 g/cm’ (calc.). Crystallography: Monoclhimc, C2
a24.74. b 7.186. ¢ 14.47 A, B 95.25°, V2561.7 A, Z 4
3 4428:1:2.0136 "'-.1L|:;'-|'.|'-u--_'-. no forms were observed

['winning: none observed. X-ray powder diffraction data:

12.32 (100) (200). 3.220 (8b) (513). 3.104 (24) (420) (K]
(16) (8O0), 3.058 (12b) (421)., 2.705 (10) (620). Optical data:
Biaxial (=), a 1.542. B 1.569, v 1.571, 2V(meas.) 28, 2\

307; dispersion none discermible; onentation X T V4

h. Chemical analytical data: Mecans ol five sets ol electron
microprobe data (H.O by the Penhlield method and F by wel
chemistry) Na.OO 938, K.O 1.20, CaO 1.04, MnO 0.34, FeO)
0.10. SrO 5.20. BaOD 1.56. La.0O. 4.62. Ce.0). 6.52. Pr.O. 0.54
Nd.O). 1.60. Sm.0. 0.16. Si10. 45.62. Ti0O. 6.54. ThO. 2.96
Nb.O. 0.78, H.O 10.80, F 1.52, sum 100.48, less O = F (.64
Empirical formula: [Na. .Ca. .. H.0O)

IS o Ko Bl (d HO 1ok o O 2 Lt 0 TR NG oPTo o

(T, . ,Nb, . Mn, Fe...) S1. -0 F,.(OH)
Relationship to other species: It acls like a zeolite by readily

Toral 99 84 wi

exchanging cations with solutions of
Name: For Seid Lake in the Lovozero massil, Comments: |MA
No. 934029
KHOMYAKOV, A. P.. FERRARIS. G., BELLUSO, E.. BRITVIN
S. N.. NECHELYUSTOV.G. N. and SOBOLEVA_.S. \ QUK
Seidie-(Ce). Na.SrCeiSi0O..F-5SH.0O. a new minera Wilh
zeohtic properties _/L;_.--,-m_* Vieeross Laoeo mineraloeichesh

(s "Il'! TRYY) I:.‘14. 1*:‘ :Ill:'

Shibkovite

K(CaMnNa),(K, [ 1),ZnSi,0,
Locality: In the moraine of Dara-1-Proz glacier, Garmskiy Dist
northern Tadpkistan (Lat. 39°30° N. Loneg. 70°40° |
Occurrence: In a pegmatite boulder. Associated min
quartz, microclhine, albite, aegirnine, polyhithionite, reedmergnerite
sogdianite 'i"f\'-"kj'nill‘lk' cuchalyte, and turkestanite
General appearance: Grains (0.01 1o 0.05 mm
Physical, chemical and crystallographic properties: Luster: vitre
ous. Diaphaneity: transparent to translucent. (¢ colorless 1o
white. Streak: white. Luminescen fluoresces bright red under
short wave UV. Hardness: VHN.. 6009 ke/mm°. Mohs §'4 10 6
Tenacity: brnttle. Cleavage: none observed. Fractur P ke
Densiry: 2.89 g/em’ (meas. ), 2.90 g/em’ (cale Crystallogra-
phy: Hexagonal, P6/mmc, a 10.505 14.185 A, |

f_ﬁ. a = ;_:"“1 '\In]"l‘lf'nﬂﬂ-__‘-. no 10rms Werc

18§88 N \,\
mentioned

Iwinning: none. X-ray powder diffraction data: 7.11 (35

(002), 3.83 (100) (022). 3.345 (60 (121). 3.304 400 (D14

il

2.940 (50) (114). 2.795 (85) (024). 2.627 |

E P
( XSy ( 2NN

Optical
data: Umaxial (+). o 1.561. € 1.563, nonpleochroic. Chemical
analytical data: Means of four sets of electron microprobe
data: Na.O 1.03, K,O 8.83, CaO 6.00, MnO 2.43, FeO 0.04
Zn0 20.80, ALLO, 0.04, Si0, 62.33, Total 100.50 w1 Empiri
a: K, .(Ca,,Mn DINR: ol 'C [ (K |

Zn, 51,0, Relationship to other species: A member ol

cal formu

the Osumilite group

Name: For Vikton Sergeevitch Shibkov (1926-1992) and Nikolai

M4

Viktorvitch Shibkov (1951-1991), prominent Russian geolo
gists. Comments: IMA No. 9/-018
PAUTOV. L. A.. AGAKHANOV. A. A.. and SOKOLOVA. E. \

( 1998) Shibkovite—the new mineral from the milarite group

X..I..II:.~.£ l'- WEHE) VA mneradiingel |II'r Y.l wnshocheshvil I:.'”-lli
R0O_04
Simmonsite Monoclinic
Na,LiAlF,
Locality: The Zapot amazonite-topaz-zinnwaldite pegmatite, Galhs

Range, approximately 25 km

LO \'\\_...' LS A

northeast of Hawthome. Mineral

Occurrence: In an alumino-tluonde assemblage in a late-stage

i . B - 1 % s Pt ] T T i an §ang % 1 TR
breccia pipe structure that cuts the pegmatite. Assoclated miner

" - . | . . i S s TF Y =y
als are: cryolite, cryolithionite. pachnolite, weberiie 1omseno
lie, prosopite, raistonile, and luorite

General appearance: An intergrowth with cryolite and cryolithionite

1 &
L] |

anhedral to subhedral erains from several microns to two- 10
three-hundred microns

Physical, chemical and crystallographic properties: [uster: somg

what greasy. Owaphaneity. translucent to transparent in than
sCChion | i'.'|i_ Hl,r4 1O Créeam Msredk winite .fl LEFrE e s
ence. tluoresces moderate vellow orange in shortwave U\
Hardness: 2'} 1o 3. Tena not extremely brittle. Cleavage
nothing distinct. Fracture: subconchowdal. Densir 3.05 g/cm
(meas.), 3.06 g/fcm’ (calc.). Crystallography: Monoclinic, P2
or P2./m. a 7.5006 174 1.503 A. B90.847°. V 4206 A
7 4 ah 1.0036:1:1.0039. Morphology: no forms were
observed. Twinming: complex polysynthetic. X-ray powder

diffraction data: 4.33 (100) (111, 111), 2.65 (60) (220, 202

w s B T = - 3y i 1 1 3 - 1 q s B B 1 i i
i) | B 1)) 3 !'\ ! s | i I (34D r) ' (EN)

(400, 004). Optical data: Biaxial but nearly isotropic, birefrin
gence 0.0D0Y, n 1.359. Chemical analytical data: Means ol
seven sets of electron microprobe data: Na 23.4, L1 (3.56), Al

13.9. F 58.6. Tot: ulated to give ong

f
-

alom. Empincal formu Relationship to
other species: None apparent

Name: For Willilam B. Simmons ( 1943-), Professor of Mineralogy

niversity of New Orleans. New Orleans
Louisiana, USA. Comments: IMA No. 97-045

FOORD, E. E., O'CONNOR, J. T.. HUGHES, J. M., SUTLEY
S.J.. FALSTER. A. U.. SOREGAROLI A. E.. LICHTE. F. |
and KILE. D. E. (1999) Simmonsite, Na.L1AlF.. a new mineral

from the Zapot amazonite-topaz-zinnwaldite peegmatite. Haw
thome., Nevada., U S A. American Mineralo

and |'='!!";|I'_ !

Turkestanite

[etragonal

ThiCaNa),(K, [ 1)Si,0,, nH,0

Locality: (1) Dara-i-Pioz massif, Garmskiy region, intersection of
the Zeratshan and Alay Ranges of Southern Tien-Shan
ladzhikistan; and (2) the Djelisu massif, Osh region, upper part
of the Khodzha-Ochkan river basin, Kyrgyzstan

Occurrence: (1) In a glacial boulder. Associated minerals are
microching, pectolite, quanz, acginne, calcie, tluorte, Huo
apatite, tnanite, and albite. (2) In albitized nepheline syenites
Assoclated minerals are: albite, aegirnne, quartz, fluorapatite,
fluorite, and tntamite

General appearance: Grains and euhedral crystals (up to 50 mm
long)

Physical, chemical and crystallographic properties: Luster: vitre

ous. Dhaphaneiry: translucent. Color: apple-green to dark green




|';HL\L'*~!...1I'|iEa'

and brown. Streak - white. Luminescence: non-1luore

ness: 56 1w 6. Tenaciry: bnttle., Cleavagp 111 mperfect
Fracture: conchowdal. Densiry: 3.36 g/cm’ (meas .39 g/cn
(calc.). Crystallography: Tetragonal, P4/mcc, a 7.592, ¢ 14,824
A, V85 A, Z 2, c:a = 1.9526. Morphology: forms, | 100
001 101}, rarely [110}. Twinning: none observed. X-ray

powder diffraction data: 7.59 (23), 5.36 (40), 5.31 (70), 3.40
(100). 3.33 (65), 2.654 (539), 2.175 (25). Optical data: Uniaxial
(<), @ 1.611, € 1.606, nonpleochroic. Chemical analytical data:
Five sets of electron microprobe data are given: three fos
matenal from Dara-1-Pioz and two from Djelisu. One set |
Dara-1-Pioz gave: Na,O 2.89, K.O 4.54, CaO 7.56, MnO 0.0
PbO 0.94, AL.O, 0.03, Fe.O, 0.10, REE.O 50, S10, 54 58
ThO, 2343, UO, 1,93, H.O 1.76. F0.20, sum 9947, less O = |
0.08, Total 99.39 wi.%. Empirical formula: (Th, ,REE, .|

P00 s Co01 )en o Cay 1sN0G 20) (K., . ) Sy U ()

(OH),, ,.F -

calcium-dominant analogue of steacvite. ThiNa.Ca).K, 5.0

.75H.O. Relationship to other species: T)

Yame: For the locality: Turkestan 1s a general term for the Middle
Asia region. Comments: IMA No. 96-036

PAUTOV, L. A.. AGAKHANOV. A. A.. SOKOLOVA. E. V.. and
KABALOV, Yu. K (1997) Turkestanite ThiCa.Na).(K
5,0,,-nH,.O0—a new mineral with doubled four-member
stlicon-oxygen nings. Zapiski Vserossivskogo mineralogich

hshchestva 12606). 45-54

Vuorivarvite Monoclinic

(K,Na),(Nb,Ti),5i,0,,(0,0H), 4H,0

Locality: The central part of the Vuorivarvi alkali-ultrabasic ma
sif, Kola Peninsula, Russia

Occurrence: In dissolution cavities in veins of dolon calci

carbonatites which crosscutl pyroxenmites. Associated minerals

are: calcne., dolominie., strontianie. ewaldit mineral Ol 1Thi

serpenting and apatite groups, pyrrhotite, pynite, chalcopyri

sphalerite, and pyrochlore

General appearance: Tabular crystals (up to 0.5 x 1.0 x 3.0 mm)

Physical, chemical and crystallographic properties: Luster vitr
ous. Dhaphaneity: translucent. Color: white. Streak: whits
Luminescence.: non-fluorescent. Hardness: 4'). Tenaciry: brttle
Cleavage: none observed. Fracture: uneven. Densit 2.9

g/em’ (meas.), 3.02 g/em (calc.). Crystallography: Mono
climc, Cm,a 14.692. b 14164, c TRBSY A. B 117.87°, V 1445.7

—

A 24 abc=10373:110.5549 \14\T‘I'li'|.l'|l.|.r\_':'; lorms. ()]
100}, and {hO1}. Twinming: on (001). X-ray powder diffrac-

tiondata: 7.10(9), 498 (6), 3.262 (10), 3.151 (8Ebrd), 2.956 (6),

2.549(4), 1.723(4). Optical data: Biaxial (+), o 1 .649, B 1.655

y 1.759, 2Vimeas.) 20°, 2V(calc.) 287; dispersion r < v, weak

'|l|'|-:"'lil._"|'ln,_:"|[|iln \ n /

obtuse angle B). Chemical analvtical data: Means ol thr

although not stated. ] "

of electron microprobe data: Na. Q) 280, K.O ), Cal)

BaO 3.18. Fe.O, 0.03. Si0). 36 80. TiO. 081 Nbh.O. 3750 HO
56), Total ( 100.00) wi | he water content was ca ied

h litferen Empi v K N Ha N

[ S1.0) 0, . (OH . U5H .0 Hl'f”."rr!nkh”? [

other species: Structurally related to labu

Kevichite

Vame: For Lake Vuonvar Comments: IMA No. Y5
SUBBOTIN, V. V. VOLOSHIN. A. V., PAKHOMOVSKIL Y
BAKHCHISARAITSEV, A. Yu.. PUSHCHAROVSKY. D. %
RASTVETAEVA, R. K., and NADEZHINA,. T. N FUN
Yuonvarvite (K.Na)bINb. 111.5.0..00.0H iH.(O)
ral from carbonatite of the Vuorivarvi massif (Kola P
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Wilhelmkleinite Mo -

ZnFe (AsO,),(OH),
Locality: Level 44 (about 1,500
()ccurrence: |

(seneral appearance: Aggn

Physical, chemical and crvstallographic properties

h k | L T !
P | [
I )
3.3 . , C rvstallography
Monoclinic. P2./n. a 6.63 - 17 A
3/ ) A F - Ui A\

\-ray _,rnmn"q'r diffraction data: 3 383 .

% i ¥ ¥ ¥ ¥

BAY I S AN | i 4 L) i ! S
\4). Optical data: Complete optacal dal
M J | ¥
d-green | dd i Chemical analvtical data
Means of five sets of electron microprobe data: ZnO
Fe. ., 3160, As). 4669 H.O (5.90). Tota LARE
Water was calculated by litterencs Empi
/ Fe, L (AsO 0O, .H Relationship to other species

is chemmically ssrmilar 1o ojuelane, Znks As() OH iH.0)




Yame: For Wilhelm Klein ( 1889-1939). manager of the OMEG

mines. Namiba. from 1916 o 1939, and discoverer ol the
mineral germanite described by Putahl in 1922, Comments:

IMA No. 97-034. The muneral was collected by Charles Key

1994, A shorn descniption ol the crystal structure il
paper. a detailed description of the structure will be published
u'l‘ﬂ.'-" nerg A drawine ol a twinned crvstal 1s 2iven in the papes
I am erateful to Dr. R. Peter Richards who kindlv redrew

this abstract. In additon, | have drawn a single crystal n 1
‘-I,'..r|'.:.'!-.] Orct 1A100mM usinge i rormahion wmcl !:| i

kind enoughn 10 provide

SCHLUTER. J.. KLASKA. K.-H.. FRIESE. K
G.. and GEBHARD. G. ( 1998) Wilhelmklemie, Znke " ( AsO
OH y new mineral from Tsumeb., Namibia. Newes Jahrbu
fiir Minera e Monatshefte 1998(12). 558-564
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Ca,(AlMg.Fe. Ti), (BAl

Locality: The Wil River region, Sakha Republic (Yakutia
Russian Federation. The mineral has
Iempleton Township, Ottawa County, Quebec. Canada vd
from the Bill Waley mine, Tulare County, Cahiforma, USA

Occurrence: In a serpentimzed skam. Associaled minera 1

1 ']
grossular, hne-gramned SCTDENLING MINCErals serpentine miner
| rbonate ltered pwvr | rile { hiarand
disS, CANDONALC JILCTCH Ly 11 LA hig L i il
letrahedral pscudomorph ol an unknown miner; W) I

wadalite)
(;eneral appearance: Euhedral crystals (upto 3 x 3 x S5¢n

Physical, chemical and crystallographic properties: |

( [
ous. Dhaphanenry: translucent. C odor: dark green. Streak” white
Luminescence: non-tluorescent. Hardness: 6. Tenaciry: brittle

§ % % \

(measured). 3.36 g/cm (calculated fr}'xfﬁ”u;.;rflph\.' [etrago
nal. Pa4/nmnc. a 158.752. ¢ 11,717 A. V 2907.3 A’ /

().743K "'q.I.--|]~h.|!+.-_'_x forms [ 100 and {101 1 dominant 1)
and {001} minor. Shghtly elongate on [001]. Twinning: none
observed. X-ray powder diffraction data: 2.776 (100) (34
2617 (61)(252),2.592(43)(224). 2491 (61)(260). 2.121 (20
(135), 1.66 (26) (346), 1.64 (23) (292). Optical data: Umaxal
125, nonpleochroic. The mineral show “anoma
lous™ optical properties with strong optical sector zoning
{001] sectors show a cross-hatched pattern (possibly due to
iwinning) and {110} and {100} sectors show hine stnations
[he {001

-1 N\ * '} 1 1 » 1 » } .-
with 2V between 00° and 10 Lhi 110} sectors have hieher

sector has low birefringence and 1s shehtly hiaxia

biretringence with 2V between 107 and 257, Chemical analvii-

cal data: Means of twenty-five sets of electron microprobe
data: MgO 6.48, Ca0O 3554, FeO 1.21. B.O, 3.06, ALLO, 12.03,
Fe.D, 2.28. Ce 0O, 0.18. Si0, 36.11. ThO., 0.80. HO 061. 1

.50, sum 98.90, less O

F 0.21, Total 98.59 wt.%. Empincal

__1'|'Ih

formula (LA LE (Al “‘-I'_ Fe Fe I

B AlL) (S . O {() OH\). ] \
Relanonship to other species: A boron-dominant analogue ol
vesuvianite

Name: For the locahty. Comments: IMA No. 97-026. The mineral

| beel sider | vanel t ivianie for many .
Wl specin ire | In 1 Amaoutr n mi un nd
private collections tl rhout 1l rid. The drawing produc
for thas abstr h m drawin vhich ha PP d
old textbooks. Note that the new unit cell given by Groat ¢r a
(1998 reguires re-indexing of the lorms shown in th il
.|f'_:|.'."',_" | DADPEr oy Ciroat It“.i:'-" na t | L o I |
nives Tull details of the crystal structure
GROAT. L. A.. HAWTHORNE. F. C., and ERCIT. T. 5. (1994 Th«
ncorporation of boron into the vesuviamite structul L anadiar

Minera 32, 505-523. GROAT. L. A, HAWTHORNE.F. (

ERCIT. T. S.. and GRICE., J. D. (1995) Wilunte, Ca (Al Mg
Fe.Ti), (B.Al 51,0,00,0H),,, a new mineral species 1so
from the Sakha Republic, Russiar

Federation. Canadian Mineralogist 36, 1301-1304

Orthorhombic

Wooldridgeite

Na,CaCu,(P,0,),-10H,0
Locality: Judkins Quarry, Nuneaton, Warwickshire, England, United

h !I.,_.'.jl.lll_ nation:a dull :..l oy -II'.\, > \1_? | '.r el

Occurrence: In a calcne-barite-Cu-sultide assemblage within 20
It rs i tormity betwee Preg hr I ) WK
|'; a | n ': 1 I'!! i .lL il ] | K .".
.Il.i'!x' \_;’i.:i-._"-".' [ DO 1 Daril

(reneral appearance: Intergrown crystalline aggregates and 1s0

lated well-formed eguant crvstals (50 1o 200 microns 1in max

Mum dimensiom

Physical, chemical and crystallographic properties: Luster: vitre

ous. Diaphaneiry: transparent. Color: blue-green. Sireak: very
pal lue. | ¢ O Ores( Hardne 2 1o 3
JII'I i | I" | i | |'I L f Il |.:||! jlj|

could not be determined, 2.26 g/cm’ (calculated). Crystallogra-
phy: Orthorhombic, Fddl, a UIK. b 32.854 1.O17 A, )
1421.2 A 7 K I3 ).3634:1:0.3353. Momhology no
forms were dentihed. but Juani rMmomoic dipyramids c
mentioned (see Comments 'winning: none observed. X-ray
powder diffraction data: 8.23 (30) (040), 6.52 (100) (131). 4.05
(40)Y (260). 3255 (A (262, 2924 (4 (37 2 BT (25

2,614 (20) (333, 044). Optical data: (See Comments). Biaxial
#).a 1.S08, B 1.511,v1.517, 2Vimeas.) 76.2°, 2V(calc.) 71
dispersion none: nonpleochroic; onentation, X =h.Y=¢. L =a

Chemical analvtical data: Means ol an unspecified number of
sels of electron microprobe data: Na.O) 8.35. K-O01/. MeO
024. Ca0O 7.73. CuO 2024. PO. 39.37. HO 24.72. Tora
formula; (Na K J L Cu
10OH.O. Relationship to other species: 11 15

1IN) () wi |
MZoo )y sof 100

the second pyrophosphate found in Nature; the other 1s canaphite

ST
PUREYRN B il

Yame: For James (“hin Wooldnidee (1923-1995). a keen ama

leur muneralogist and eemmologist who discovered the mineral

Commentis: IMA No. 97-037. The “rhombic dipyramids™ mer

not permitted by the crystal class. The

honed n the paper are
pseudo-bipyramidal crystals illustrated in the SEM image prob
ably consist ol two rhombic pyrammds, possibly |221] and

'\'\.l

(221 ['he mineral 1s stated 10 be hhaxial but the data show

that it 1s braxaal (+); it has been corrected here. The paper by

Cooper and Hawthorne (1990) gives full details of the crystal

structure (Continwed on facing paee)




MINERALS & SUPPLIES

Chalcophyllite - Rancagua, Chile Tuperssuatsiaite- Aris Quarry, Namibia

Photographic Guide to Mineral Species

This new CD has well over 5000 onginal, never-before published mineral photographs depicting
more than 3000 different species, in addition to another 225 vanetal phases, by far the most
comprehensive number of different munerals of any similar product!
approved mineral names 1s virtually complete through 1998, and our exiensive localities index and
species names are keyed with numerous hyperlinks throughout
of Netscape Communicator 4.5; the resull: a faster, easier-lo-use product!

I'he culmunation of Dr. Jeffrey Weissman's painstaking work to accurately depict and document
the rare species so infrequently pictured in any standard text, thus extraordinary CD s jusi £649 05
plus $4.00 shipping/handling; a perfect companion to the latest Glossary of Mineral Species or
Fersman Mineral Database! Dealer inquines are invited

I'he accompanying listing of

Our CD includes the full version

Requires an [BM-compauble PC, Windows 3.1 or higher, CD ;

Nadorite - Langhan

Thus excellent software product is a comprehensive database of all known mineral species through
carly 1998
group, optical data, other physical properties as well as type locality and literature references!
Every field is searchable, and two user fields are included!

This DOS-based program functions well under any Windows environment with an |BM-compatible
system. We have prepared a full instaliation package and instruction guide for our chients, and this
excellent software package is just $99- plus $4- shipping. A greal companion to our CD!

layer, 16 MB RAM av

LANGBAN!

A new book with over 200 pages and hundreds of color
and black & white photographs, with full descnptions
of the nearly 270 different species found at thas hustonc

locality! A long-awaited, comprehensive look at the
munes, geology, munerals and people that have made
Langban world famous. Hard cover, high quality an
printing from Sweden, just $74.95 plus shipping. W
are the exclusive North Amencan distnbutor for this
fine work; dealer inquiries invited

The Fersman Mineral Database

Information for each mineral includes chemustry, muneral group, X-ray data and space

EXCALIBUR MINERAL COMPANY
Rare Minerals, Meteorites & Analytical Services
1000 North Division Street - Peekskill, NY 10566
Tel: (914)739-1134  Fax: (914)739-1257

www.bestweb.net/~excalmin

comt. from p. 206

COOPER. M. A, and HAWTHORNE., F. (
9o0) Th . .

rndgeit Na.CaCu P.0O.).(H.0

BL | ';"]"l.! | FODIOS T

( anadiar inera r 37

HAWTHORNE. F. C..COOPER. M

OREEN. D. I.. STARKEY.R. E.. ROB

ERTS, A. | ind GRICE., ). | 1y
Wooldndgene, Na,CaC 0. ).(H.0)
Warwickshire, | ind. Minera
Magazine 63, 13-1¢ P

plastic boxes
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ALTHOR PRODUCTS

2 Turnage Lane, P.O. Box 640, Bethel, CT 06801
Tel: (B00) 688-2693 - FAX (203) 830-6064

JOHN BETTS
FINE MINERALS

Online Catalog

Send [or calalog
Jaohn Bells

215N YN S

NY NY 1apls
212-67T8-1942




DAKOTA MATRIX MINERALS
fom & Vicki Loomis

1115 Rosewood Drive
Fallon. NV 89406

g

75 \f'-_' _1::."_* l[..
www. dakotamatnx.con
Fine Minerals

GLOBAL MINERAL RESOURCES

R. Scott Werschky

{0 High Ridge Court

Reno, NV 8951

175-851-4052 Tel; 775-852-4052 |
Email: globmunres@ aol.com
Nevada & World Wide Specimens

GREAT BASIN MINERALS
Scott Kleine

1895 Lisa Court, Sunte (

Reno, NV 89503-1125

175-322.9067 Tel
WWW.gem finders.con

Fine NV Specimens/Rare Species

Nevada & South Dakota

o\

MINERAL DEALERS

HALLELUJAH MINING
Jon Johnson & Ed Chnstiansen
1014 Manor

Reno, NV 895009

WEC 1T

HIGH GRADE TREASURES
Jesse & Martha Weillman

1865 Owl Court

Reno, NV BYUSOG
775-972-4097 Te

'Axkﬁ!ﬂ'“;hﬂh

Ireasures.com

fistoric Collectibles

HARVEY GORDON MINERALS
SO0 Ballentyne Way
NY ROS()2

IS8 _IM_RTEHES i\.! T75 .':'u :'.“';”f.l'\

I:\:x"n'

KRYSTAL TIPS MINING
Foster Hallman

YRS Clearacre Lang

Reno, NV 89512

175-323-2862 Tel

Hallelujah Junctio

n Quarlz

MARK ROGERS MINERALS
PO. Box 711

Wadsworth, NV 89442
17547600203 Tel

Fine Minerals. Inquines Invited

MINERAL EXPLORATION
SERVICES

Alan & Marsha Day
1545 Airway Drive
Reno, NV 89511

175-954- 1082 Tel: 775-852

Suite 106

X893
www. mineralexploration.com

World Wide Specimens

NEVADA MINERAL & BOOK €0,

Walt & Sue Lombardi
PO Box 4423

Las Vegas, NV 89116
702-453-5718 Tel/Fax
Emal !'IHIhnmthjhhxfquh

In-Print & Out-of-Primt Books

RAM MINERALS
Greg & Rebecca Myers
2201 Coleman Drive
Reno, NV 89503
175-T87-5957 Tel/Fax
WWW. ramminerals.com

Wholesale & Retail

ROCK CRAFT by YTTRI
Merle & lone Yun

177 E. Quariz Avenue. PMB 7005
Sandy Valley, NV 89019-8503
102-723-5063 Tel: By Appt. Only
Email: iytiri@sandyvalley.net
Fhumbnails to Cabinet Specimens

Carvings (no hist

WHOLE EARTH MINERALS
Steven Pullman
PO. Box S0008
Reno, NV 89513

15-786-6432 Tel: 775-786-6447 Fa

Fan

".
Email: WholEarnthM@ aol.com
Micros. Thumbnails., Mimatures
Appraisals
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Trafford |Flynn Minerals
Visit us online at http:\\www.trafford-flynn.com

How 1o Urder
Mineral O stalog About Trafford Flhvnn Mincral

Easy to use website, frequent updates, secure server

¢ Worldwide selection of fine minerals and fossils

¢ Plus, direct mine distributor for Wise Mine Fluorite
from Westmoreland, NH: specimens/cut/octahedrons.

UNUSUAL CRYSTALS
FROM
AROUND THE WORLD

CORUNDUM IS
OUR SPECIALT

GEM-FARE

Crystal Clear.

The Meiji EM Series of Modular Stereo Micmscopes

If you are looking for precision, durability, quality and value in a
stereo microscope, we invite you to take a closer look at Meiji's
EM Series of Stereo Microscopes

The modular design (A wide variety of bodies, single magnifica-
tion or zoom— rotatable 360", auxiliary lenses, eyepieces
stands, holders, etc.) gives you the freedom to create the ideal
instrument for your specific needs or application, and Meij stands
behind every instrument with its limited Lifetime Warranty.

For more information on these economically priced stereo
microscopes, please call, FAX or write us today

MEIJI

' TECHNO
MEIJI TECHNO AMERICA

2186 Bering Drive, San Jose, CA 95131, Toll Free Telephone: 800.832.0060
FAX: 408.428.0472, Tel: 408.428.9654

I

BRITHOLITE-(Ce)

Rich red-brown masses with Uraninite
Boulder: Colorado

Over 1,000 Mineral Listings plus Boxes & Supplies
—Send three stamps for complete catalog—

DAVID SHANNON MINERALS
6649 E. RUSTIC DR. MESA, AZ 85215 (480) 985-0557 Phone/Fax

The Minera i K e 3 Mare h-Apw

WASHINGTON, DC AREA

« HUYIN(G & '?t.. Fi"-i'.lr.n'..l.'u"’"
AT SHOWS, BY APPOINTMENT I
/IRGINIA, AND BY MAIL (N

+ SPECIALIZING IN 0 CLAS

C. CAHTEH HICH

INE MINERAI

«SEE ME AT CLIFTON. NJ. IN MARCH
ROCHESTER SYMPOSIUM IN APR
OUCHER COLLEGE. MD. IN MAY
-":'t *“H'- VILLE. NC., IN JU 1E OTHER
SPRING SHOWS PENDING
PO BOX 69
ALDIE, VA 20105 (703) 327-63




Stuart & Donna Wilensky

Elbaite

Otjua mine,
Karibib, Namibia
10.1 cm

Jeff Scovil photo

“Order Our Video Catalogs for $15.00

Outside U.S. & Canada. $25.00
Photos Sent Upon Request.

*WE PURCHASE IMPORTANT SPECIMENS
AND COMPLETE COLLECTIONS

#203 Sullivan St.. Wurtsboro, NY 12790
Shop: (914) 888-4411 Home: (914) 695-1550
Fax: (914) 888-2889 E-MAIL: stuwil@aol.com

See Our Online Mineral Shop At:
www.wilenskyminerals.com
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Letters

'HE EARTH GALLERIES

Your recent review of our Earth’s treasu
exhibition (vol. 30, no. 5. p. 373) was so
overwhelmingly negative that it would serve
ittle purpose to respond to 1t point by
pomt. As with anv complex exhibition
project, there are aspects ol the gallery we
are not vet satished with and are taking
action to improve. Nevertheless. the tenor
ol vour review i1s so much at odds with that
of other reviews and—most importantly
with the positive reactions of the visiting
public and protessional mineralogists alike
that we cannot allow 1ts overall conclusions
to go unchallenged

In particular, we do not share John §
White's condescending view of the public
whom we invanably find to be challenging
and discriminating. Nor do we have sympa
thy with his sterile approach to mineralogy
which appears 1o divorce the discipline
both from modern earth sciences and from
the real world in which we hive. We take 1t
as axiomatc. that we must not only show
hine examples of minerals and gems, bul

that we must also explain their structure

their chemical and physical properties., the

processes by which they were formed over
geological nme, and their use and sigmh
cance in contemporary lile

Protessional mineralogists and the gen

eral public alike have responded enthusias

i " - 7 . . ' . — 1
:Il...:ll\ Il"l;.a" Fi A TAY! o™ -I|\. !.".-. ih

the entire s¢t of seven gallenes that
pris¢ the Museum's new Earth Gallenes

W f'|.1|*>l Ve

much that vour readers w

visit our Earth' s treasu ind make up thea
minds tor themselves, and also that 1l
will continue 10 visit our fine svstemati
displays of minerals ] Waterhous
Building which, contrary 1o John S. Whilte
insmuation, we have no plans 1o remaowve

Neill Chalmers, Director

(riles Clarke, Head of Exhibition

and Education

I'he Natural History Museum (London)

lIII N ||‘| Flilet s Y LTITIRY
| don't know where Drs. Chalmers and
laking theirr soundmes. but |

{ !.11 I'». Al

would hke 10 poimt out that 1 have bes

overwhelmed with favorable reactions

mv review of the Brnitish Museum s mineral
rallery: that 1s. tull aereement hese have
COoOme Irom olner curaltors. minera Icaler
and collectors, not all of them Bnush
There has not been a siele dissent. not

one! Nothing | have wrnitten and pubhished
has ever generated so much supportive com
mentary. In addition, | have been told that
museum stall report that they have b

mundated with complamts, in spite of what

Drs. Chalmers and Clarke choose 1o believe

| guess they telt they must register some

Wi
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id be the ne

wogem and mineral exnibil ded or not. and so we will have ind gen lery in South Kens: on

at the Natural History Museum, London. It 101 I would-be ectors and enthusiasl When the 1 xhibit w \ \

was disappointing to read John Whit gl b fark and dus wing planned a I Irs 4go, man
critical commentary and review n the Se¢j L I5p they have loisted oo N dl i the M1-1min | |
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their own stamps which for the moment {CHONDRODITE INDICATOR g, ’ 1.
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Robert Nowakowski Show review (Mav-June 1999} 1o be mos '
R'“\t"i“l'. \II nlerestin His descrnintion 1l

PINK CALCITE & DOLOMITE of spinel by Burmese minet mind
For collectors of Katanga minerals the as I a held observation thal mad
ticles on cobalt and cobaltoan species i SC O1. A

Julv-Aueust 1ssue were very stimulat the marbties in northerm New Jersey FLAMBEAL CHALCOCTIT)

I Professor Douglass must be particu

arly commended: by the studv of the rather n irodil I 2000 3 M. |
imited quantity of matenals made ava LU ! 3 '

ible to hum (supphied solely by Cnlben Presel Dy. |
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to the educational community. Flambeau
mine management was insistent that our
supergene suite of minerals be made avail
able as educational specimens.

All this came gquickly to fruiion in mud
June 1994 when the first sizeable mineral
crystals of any importance were collected
just before Casey and Jane contacted the
mine. Their former employer was a well
known supplier of educational mineral speci
mens, a tradition that Casey and Jane con
tinue today through their company Geo-
prime. Casey also had nearly 25 years of
fine mineral collecting, acquisihons and

selling expenence. After their armval on

site, Casey and Jane not only recovered and
supplied world-class specimens to the sen
ous collector but have also prepared and
shipped thousands of pounds of ore samples
10 national and international learming inst
tutions as far away as Sweden, Hong Kong,
Germany and Japan

In summary, Kennecott was fortunate 1o
receive from this team a blend of fine
mineral collecting expertise and genumne
educational involvement. | agree with Mr
Carlson that the miming industry and min
eral collecting communities do indeed owe
| nik‘n.'!‘\ debt ol f,_"..illi1la'||,_‘ Nol oniy do we

owe gratitude to Casey and Jane, who

worked sometimes under very harsh weather
conditions and very tight mine schedules,
but also to Greg Fauquier who as general
manager had the foresight to request that a
professional mineral collector be retained
to preserve this invaluable mineral resource
Ianks to this vision and dedication to
mineral collection excellence we today have
outstanding Flambeau specimens proudly
displaved in private and public collections
and students from high school and college
can study this unusual Precambnan super-
gene mineral occurrence
Edwarde R. May
Littleton, CO
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Now on The Web

at the

Home Page!

T (34) 93-450-4478 - Fax (34) 93-450-4745

fabre-minerals.com/index_htm!

E-mail: enquiry@fabre-minerals.com

useful for both the beginning + detailed identification
information on 500 of the
most common mineral
species

searchable database of

physical properties, rotatable
3-D crystal shapes, crystal
class, worlidwide localities,
and mineral associations

for each species

more than 14, 500 mineral
variety, group, series, and

mineral enthusiast and
senous collector

muitimedia “field guide”,
tutonal, and extensive
database with full color
photos, animations, and
diagrams all in one!

narrated by author
actual video demonstrations

VT E ]
Identification

Written by M. Darby Dyar, Ph.D., MA.T.

inquiries
welcome!
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Our entire stock is photographed and
currently available on our website!
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ONE OF THE WORLD’S PREMIER CRYSTAL COLLECTIONS
FOR SALE! Hundreds of Specimens Priced under S1,000. Write for List.

¥ Sce me at the TUCSON SHOW, by appoimtment only: n lucson

¥ | WILL BE TRAVELING around the country giving private showings of the
collection. Please contact me so that I mayv visit vou when I am in vour area.

¥ \We arce helping several people build top-level collections; consequently we are
rcady to purchase fine collections and superb individual specimens for our

clients—T1TOP DOLLAR PAID!
¥ Check out our new website: www.PROCTOR-COLLECTION.com

® Order vour 96-minute Video!

i B |
Protessionally produced video documentary program on worldwide localiies and muncrals trom the Proctor Collection S32 ppd

You can preview this collection with a 96-minute, pro
specimens, individually filmed, and 35 mine location ph
crystal treasures. This unique, educational video graphica

To order your video send $29.50 plus $2.5

r Ih'n'i'!:'”fjf_!'” .Iliﬁlir-!:'-:.l_‘_'_:r' in his _i_|['_'”..'.r_| review in ﬂ‘f = '.*:__:v

EnA

04, says “The collector ot aesthetic mineral specime

find much to savor in Keith Proctor's video catalog of his

collection it really delivers in terms of extraordinar
|  mineral iImages and SDHI:.!mH'- information and will stand for
; many 'r‘i'ﬂ;—ar*s'!::u come as a histoncally vaiuable aocumentatior
l of one of the great private collections of our time

KEITH PROCTOR
S8 RAVEN HITIS COURT.COLFLORADO SPRINGS. COLORADO SOQ19- 1316 = | E 7191 3U8- 1233 ¢

FAN: (719) 298 - 1600
Photo by Earl Lewis




Namibia Tourmaline ® 6.9 cts/4.1 cm x|

X al - ( 7: gy G~ g
il S nterndational
912 South Live Oak Park Road * Fallbrook, California 92028 « 760-728-9121

| 800-854-1598 + FAX 760-728-5827
Cash Paid for Visit our Showroom Monday—Saturday 10-5:00 President
* New Finds

+ Collections The Collector - fine jewelry - In The Four Seasons Hotel Har;gc’;d@’énca
* Duplicates 7100 Four Seasons Point, Carlsbad, CA 92009

William F. Larson

Van Pelt, Los Angeles

Tel: (760) 603-9601
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