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VAL GRAVEGLIA
MANGANESE DISTRICT,

LI1GURIA, ITALY

Marco Marchesini
ENE-AGIP Towers

Renato Pagano

Casella Posl 105

120092 (

Lal Graveglia is the type locality for eight minerals

(gravegliaite, medaite, palenzonaite, reppiaite, saneroite,
strontiopiemontite, tiragalloite and vanadomalayaite), and is
one of the few reported localities for several other rare species

including gamagarite, marsturite, nabiasite, haradaite and
pyrobelonite. This deposit has also produced exceptional
specimens of tinzenite, sursassite and ganophyllite.

INTRODUCTION

Maneanese 1s the twelltl th

| i | Yia e i i
[ aDUnUdAnt ¢iement 1in tne cartn

1 ) o™ e i i risruesra ] | [ - I
CTusi \]‘ll"_'.lfmxx deposils dre oenceratly M OSSUIMmMeEntary  onreant

i L i
with oxide ore lavers interbedded with mron-=rnich tormations. also as
| . 1 R ) | . } ¥ .. 1
carbonate ore in black carbonaceous shales. and as nodular ores
SNodules and crusts can torm oin o sonl profiles along weatherning

|

P . ] ¥ ¥ . ™ i . T . ]
surfaces. in shallow manne sediments and on the deep sea Hoor

Huge concentrations of manganese are olten associated with the
so-called sea-tloor black smokers. which represent the mehest part
of hvdrothermal systems (Bonatt, 1975)

Manganese has been used in small amounts since antiquity. but
not until the 1850°s were the valuable properties of manganese in

ron and steel metallurey recoemzed. and the metal himally used in

IWEC INCTCANC
walt of the 19th century, and m
WwWere '-|1'LI'L"1! Todav's world dJemand '!le'l':i_'s irom |1
industry, 1s around 25 million tons per vear. Most of the present
day production 1s from Ukraine and Georgia in the Commonwcaltl
of Independent States, China. and from South Afnca. Braal
Austrahia, India and Gabon. The largest mgh-grade ore deposits ar
located in the South African Republic. accounting tor about 80
the world land reserves (Cairncross er al., 1997)
Manganese deposits are often of great interest from a minera
ogical point of view: the pecubiar electrochemistry of this element

and 1ts eeochemical association with other elements such as




Figure 1. The Val Gravegha area,
Genoa Province, Northern Taly.
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Figure 2. Geological sketch of the

Val Graveeha area.
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nning activity Later the mines changed hands and were operatec

Dunng the second hall I 1IN 1 Oth VAT IMANY anese COMPanies from 1919 10 19M) h_“ Societa Fermiere di Volu
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mining resources. The ore production, previousty himited to a few
hundred to a few thousand tons per vear. reached a peak ol aboul
50,000 tons per year in the early 1970's. The manganese ore was
used in the iron and steel metallurgy processes at the lalsider
Darfo and Lovere plants in L.ombardy

During the Italsider ownership a sink-tloat ore ennchment plant
was built at Pian di Fieno. This plant made it possible 1o exploit the
lower-grade parts of the deposit: the “lean ore. consisting of thin
manganese-bearing layers within the jasper. In 1974 lalsider
ceased mining operations. The sizable amount of ore 1n place and
the favorable manganese quotations induced some mine employ
¢es, including the former mine manager, 10 establish a new
company (Sil.bma.), and in 1976 production was restarted at a
reduced rate (a few hundred tons per vear) and without using the
sink-float technology. During this penod most of the rare minerals
were collected, including e1ght new species

At present all the mines except Gambatesa are closed and the
activity there 1s numimal, but there are plans to transform it into a
MININE museum

[.}'.i,' lotal amount ol ore mined in :iH_' 1I'A-_I' {-If.i‘\g"_:i‘:.l. -j!*x|||u_| Is

estimated to be over 1,200,000 tons, with a Mn content around 28

W% (Bellim er al.. 1984)

VAL GRAVEGLIA TODAY
1"\ Val Lravegha mines leftl a deep mark on the environment

ind on the people of the valley. In the villages of the rocky upper

alleyv. where the farm land s limated. almost all tamihies had
members working in the mines. Mine workers numbered 30 to 1(()
n 1937, then grew 10 SO0 in 1938, 10 614 in 1942 and ther
decreased 1o 110 1n 1974, when large-scale miming activity ceased
(Galhh and Penco. 1997). Mam pils, excavabions, mine -1:|':’![h‘
Oome remains ol cablewavs. n PPCrs. O treatmeni !1|.:|:|'\ ind

roads are still visible and tesiily 1o the past of a remion which
NOSLED an 1iMmportant manganesg I.I,'..'|"'- |

l' ACCPUONG MImerdal sped:men discovenes ook place dunng ine
1 1 [}'I""'l} il riod ni v W TN TS
V2 ALY % LTINS [Nal POTiodd Ny peCimens
O iinzemite, sursassite and rhodomite were relativelyv common. and

S " i . . i ik 1 i i . a - ™ "
rare species were also tound from time o ttme. Unfortunately. 1n

'!}\""-L 11-:_-"\ i '-k:.l! CONECTOrs Were icw !.hL Interest 0l ||\. "‘k;'\'“l:!in
commumity in the locahity was low, and analvucal tools were not as
'.}L"-.':l'l"‘k'l.! ds INey are niow

Al present good matenal 1s hard 1o hind. The open-cuts ol the

Uambatesd. Cassaena and Scrava mines ar ]*,L‘.'.i,|'-.§'.. CONETCU Dy
recent dumps of waste maternial, the adits of the abandoned tunnels
Al _E'-"-i.".j and the late 1”"'\1' s undereround wiorks ol 1 he I"'nl-l.'fl ¢
mine are tooded. In theory, the Gambatesa mune 1s stll active, but
n practice it produces just a few tons per year. The upper levels of
the mine are stll under maimntenance. but thev are not accessible 1o
collectors. It must be remembered that most of the orebody
consists of massive braumite, and the minerals hosted in veins and
caviies can be recovered much more easily trom the broken org
brought out of the mine rather than in situ. Large-scale resumption
of muming actuivity s unhikely, due to the limited remaining

extension of the deposit, to the avarlability ol low-cost manganese

ore from several other countries, and to the mgh cost of local labor

'he dumps, widespread around all the Val Gravegha mines, are
only partially covered by vegetanon. Although hine minerals are
not easy o hind, the deposit area 1s wide and the discovery ol
significant specimens 1s not unlikely in the future. both in the field
and through the exammmation of matenal collected in the past. It is
sometimes possible 1o recognize very good specimens of rare
species preserved in old collections and misidentified as common
species. One of us, for example, observed a sarkinite crystal over

| ¢cm long onge rhuu;hl to b¢ the more common unzenite

GEOLOGY

An ophiolitic suite consisting of ultramafic rocks. usually highly
serpentinized and associated with mafic masses. crops out in the
Northern Apennines. The upper part of the complex ncludes
breccias containing fragments of ultrabasic, basic and trodhjemitic
rocks. and basalts, often with pillow structures (Decandia and
Elter. 19 1979: Hoogerduin Strating and Van

Wamer. 1989: Societa Geologiwca hhahana, 1994 )

— . . .
- Loresoeno ¢ d

Above the ophiolites 1s a complex ol radiwolanan chert and
siliceous shale known as the Monte Alpe Chert Formation. The

series continues with marls, sthiceous shales and pelagic limestone

(Calpionella Limestone), and ends with the Palombini Shale and
turbiditic units. The ophiolites are believed to be the remnants ol
some part of the Jurassic oceanic crust, known as the Ligund Units
which now constitute the structurally highest part of the Apennine
chain. Many events leading to the formatuon of minerals and ores
occurred dunng a geologi history of about 100 mulhon years
I'he oceanic metamorphic event transformed the gabbros into
rodingites. while won and copper sulhdes were deposited by

hvdrothermal acuvitv., Hot-1luid vents deposited a high concentra

i

within the Monte Alpe Chert formation

=

tion of maneanese on the Jurassic sea oo |”H'=~;I".|x dDDCAaring as
.

manganese ore deposits

'Hnl..'.—".""f .I!l'-.i FJ'-'\.;.L-:JL"-'. 9

All the rocks of the senes recrystallized under greenschisl
metamorphic conditions durning the alpine orogeny (Cortesogno el
al.. 1979: Contesogno and Lucchettn. 1984). The pre-existing

'xl.li.: WAes Were remi 1-}‘5:2.*'{-:

ind formed Cu-Fe deposits Moreover
sSOmMe elements present in low concentrations 1n the rock mass were
concentrated in the rock fractures by fluids (Bonatt er al.. 1976)
I'he complexity of the geological and petrologic environment, the
abundance of fractures adlone the shear zones and at the hinege zones
of the tolds. together with the presence of manganese. vanadiun

arsenic and many other elements made possible the formation ol

Many inicresiing mnet

In the pendotitic basemen T 1 PECICs are present, such
ds sermentine-eroup miIinerals ma2netite and andradine |.'| 1N
pillow lava, metamorphosed under greenschist conditions, cavities
Lp 1) ) Or more centimetel are common. often partialls '.Iii\.ll hr*
epidote, prehnite and quartz, all of them commonly in good
cry -u'.J;w ( JICHIC |":|"f W VIl and hemalite are .::'\l.' '.'-ZI.E\"\"‘II"'.HiL
Aoneg old lauluing zones small masses ol pynie (olten copper

beaning) are present. These marginal deposits were explored and

amly durnine the 1Y9th century. In the old workines several

mined m
secondary munerals were found., including mce malachite and
allophane

Fhe radwolantes formation of Monte Alpe 15 undoubtedly the
most mineralogically interesting in the area I!! the basal |_"..|.I[ ol the
formation the manganese-bearing lavers form a banded ore known
as “lean manganese ore. which 1s quite common. The formation ol
lavers ol cherts with different sithca, won and manganese contents
seems 1o be related 1o vanations in pH and Eh values at the ume ol
the deposition (De Negn and Rivalenu, 1971 Gall and Penco,
1997). The “lean ore™ 1s sometimes crossed by veins up to 80 ¢m
wide and up to several tens of meters in length: this kind of vein
b ielded « uli‘lhnlh[k'. natve coppcr, sullides. and ]"I1'||‘n1h|_'-~ the world s
best specimens ol tinzenite, sursassite and ganophylhite

Fhe same stratgraphic basal unit of the Monte Alpe Formation
also includes the main manganese orebody, formed by braunite
layers (Burckhardt and Fahini, 1956). The thickest layers, up to 20
meters, are thought 1o have possibly formed by gravitational
accumulaton of pre-existing Mn-nich sediments. which were con
centrated 1n paleogeographic depressions. Further increase n

thickness occurred in the hinge areas during folding. The braunite

ore 1s relatvely nich in veins and vugs containing good specimens
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of rhodomte, rhodochro lephroite, kutnahorite. pyroxmangite

L
™ il

and barite

In the orebody veins the circulating fluids concentrated elements
such as arsenmic and vanadium, which formed manv minerals., some
of which were discovered here for the first ume (uragalloite,
medaite, saneroite, palenzonaite, vanadomalavaite. reppraite) or
which are rare or uncommon (haradaite langene. sussexie, gam
agante and goldmanite). 1he crystallization of the arsenic-beaning
and vanadium-beanng minerals could be related to a hvdrothermal

T 10 iy ™

W L 5 % i Tl [ P B '\ lsalar ] Tla 3
event taking place under conditions of decreasing temperature with

espect o greenschist conditions recogmzed in the ophiohtic se

juencee (Basso er al., 1992 'he new mineral egraveghaite. a rare

natural sultite, occurs 1n secondarv suites

A very peculiar occurrence of minerals in Val Graveghia musi
also be noted: within the Jurassic-age radiolarites it is sometimes
possible to find ified (petrified) woods belonging to trees of the
extinct genu aucariopitys (Cortesogno and Galh, 1974;
Marchesim, 1999). This is an unexpected occurrence; the radiolantes
are considered to be equivalent to the present-day muds in the
oceanic or manne sea tloor, which was not a likely environment for
typical continental plants to grow (Calvert, 1971). According to
recent studies (Societa Geologica ltaliana, 1994; Marescotti, 1993),
during the Jurassic penod the paleogeography of the area would
have been quite complex. and perhaps some islands hosted primi-
live trees. Some imbers or wood fragments, after floating for some
ime and distance on the sea surface, may have sunk in the
proximity of sea vents, where there was an abundance of dissolved
metal ions. This particular environment permitted the preservation

of the wood; the pH and Eh conditions caused the partial replace

Figure 4. Radiolarite outcrops
in the Rio Novelli Valley. In
the background is the
Cassagna mine open cut, 1995,
Marco Marchesini photo.

ment of the wood matenal

particular the deposition ol
l

native copper ol chalcocite n e wood microcavities. Later.
during the recrystalhizanon of the rock mass, more minerals
formed. Finally, secondary minerals formed. In the fossil wood
many mineral species have been found, including copper, chalcocite.
volborthite, cornubite, chalcophyllite, zeunerite, connellite and
many others. It is interesting that significant amounts of Cu. V, As,

Cl and even U probably onginated from the hot-water sea vents

This occurrence seems to be specific to eastern Liguria and is not
known in the very old manganese deposits. which were formed

before the development of trees on earth

MINES, QUARRIES AND OUTCROPS

Cassagna and Monte Bianco Mines

These are the most important mines in the area (together with
Gambatesa and Molinello). with extensive underground workings,
¢xcavations and a more recent, E.HI‘_'L' open pit Some '..”"«LL'P[IHT'I.!I:
specimens of rhodonmite, unzemite and rhodochrosite have been
found here., as well as remarkable volborthite collected in the

1970°s. The operation ceased in 1998

Gambatesa Mine

Discovered in 1877 by A. Fages, the Gambatesa deposit has
been the main source of manganese ore and, perhaps. of interesting
minerals. In 1885 (Tiscorma, 1935) some chalcopyrite was discov-
ered in the basalts, but prospecting for copper ore did not yield any
significant result. The first manganese ore excavations were open
cuts; but later some tens of Kilometers of tunnels were excavated.

Excellent rhodonite and rhodochrosite specimens were collected.




Figure 5. Ponte Lagoscuro: on the right the
Molana quarry operated in a pillow lava out-
crop until 1993; on the left the radiolarite
outcrops which host the Molinello mine.
Molinello is the type locality for medaite,
palenzonaite and tiragalloite. Marco Marchesini
photo.

Figure 6. Mining equipment at the Gambatesa
mine main adit in 1998. Gambatesa is the type
locality for gravegliaite, reppiaite, saneroite,
vanadomalavaite and, together with the Cas-
sagna mine, for strontiopiemontite. Marco
Marchesini photo.

and also very nice sursassite, goldmanite, manganaxinite, tinzenite
and neotocite. Gambatesa 15 the type locality for graveghaite,

saneroite, reppiaite and vanadomalayaite

Molana Quarry

This stone quarry, presently inactive, was opened in a pillow lava

basalt zone near the Molinello mine. Attractive epidote, prehnite
and pumpellyite specimens were found during the last years of
activity before operations ceased in 1993.

Molinello Mine

I'he Molinello workings were mainly underground; theyv yielded
fine copper. gamagarite, ganophyllite, rhodochrosite, rhodonite,
tangeite and tinzenite specimens. The Molinello mine 1s the type

locality for medaite, palenzonaite and tiragalloite. Operations there
ceased 1in 1996

Monte Bardeneto-Monte Capra Prospect

Some masses of pyrite and chalcopyrite were mined at this
prospect, but with no encouraging results. Some underground
workings produced a few hundred tons of ore (Tiscornia, 1935). In
the gossan portion of the outcrops nice langite specimens with
native copper and cuprite were found. Recent collecting trips to
this locality did not yield any good specimens.

Monte Bianco Copper Mine
The Monte Bianco is a small copper mine opened in 1879-80 by
the local entrepreneur G. B. Bonelh (Tiscorma, 1935). It produced




some pyrite and a few tons of chalcopyrite: no specimens ol
-.'I~_‘I11T-Iu=!h_a' have been collected there to date. On the opposite side
of Mount Bianco some native copper, associated with cupnite,
connellite and other secondary copper munerals was recently

collected in the radiolanites of the Monte ".|]'Hi. lormations

Monte Bossea Mine

'he Monte Bossea is an underground manganese mine whose
main adit 1s near the Molinello mine, on the opposite side ol
Gravegha Valley. Closed since the end of the ltalsider activity, 1
was not particularly nch in rare species. Good tinzenite veins were

encountered in some zones, but vugs were very rare there

Monte Copello-Reppia Prospect

Along the contact between basalts and serpentinites some small

masses of pyrite and chalcopyrite have been found. In the gossan
good allophane and malachite specimens were recovered. Mining
attempts there have been documented since 1868 (Galh and Penco,

1997 Tiscorma, 1935)

Monte Porcile Mine

fogether with the Monte Zenone and Monte Alpe mines, the
Monte Porcile mine was included in the so-called Tre Mont
manganese claim, filed in 1891 by Augusto Parma. No remarkable
mineral finds have been reported 1o date; nevertheless further

¥ . ¥ Tl v | siciil
nvestigations mught vield results

Nascio
Nascio 1s a village near the Molinello mine where some basalt

masses crop out. Epidote with orthoclase (adulana vanety) and

1
ol

LL'.|.|!'..-" was collected here. Sumilan Specimens wWere also foumn

Pontelagoscuro and Zerh though not as abundantly as at Nasclo

Scrava Mine

Ihe Scrava mine consists ol extensive, mainly underground
manganese mine workings., Generally the ore was rich in carbon
ates, and calcite and manganoan calcite were common. It vielded
good crystals of volborthite, chalcophyllite and other arsenates. In
addition, some good pyrolusite crystals were collected there in an

oxidized part ol the deposit. Operations ceased 1n 1996

Pontori Prospect

Some attempls were made to mine manganese ore at the Ponton
prospect around 1920, In recent years a few small synchsite-(Ce)
and bastndsite-(Ce) specimens have been collected, in association

with anatase, quantz, sulfides and albite

Other localities

Some manganese oulcrops are also known at the Val Gravegha
localities of Valle Bona, Balarucca and Nossigha. No significant
mineral hinds have been [L'I‘h'l'[L‘tj from those localities. except 1o

braunite and manganese oxides

[
L =

Other small manganese deposits in the same general area,
although not included in Val Gravegha, should be mentioned here
I'he first is the Cerchiara mine, located about 30 km to the south
cast. This deposit formed in the same basin and is of similar age but
1s hosted by a thinner chert sequence. Cerchiara is the type locality
for mozartite, caoxite and cerchiaraite. Nearby is another small Mn
deposit known as the Monte Nero mine; in recent times (late
1990's) good mmesite specimens have been collected there
(Marchesim and Palenzona, 1997)

COMPARISONS

I'he Val Gravegha manganese mines have produced some rare

and uncommon species (bementite, ganophyllite, sarkinite, sussexite,

tephroite etc.) reported from just a few other famous localities, such
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as Langban, Sweden, and Franklin and Sterling Hill, New Jersey
and Baum, 1974). A number

of other localites around the world are known to have produced

(Holstam and Langhof, 1999; Fronde

some of the minerals E}I"In..'.i'l of Val lf'l?.lh.'f__‘h.:. I'hese include the
Kombat mine (Namibia), the Kalahan and the Postmasburg deposits

(South Afnca), some small Alpine manganese deposits such as

Praborna near St. Marcel, Val d” Aosta (in the western ltalian Alps)
and Scerscen. Val Malenco and Sondno (ltaly). Falotta near Tinizong
(formerly Tinzen), and Fianel in Val Ferrera (Switzerland) (Niggh er
al.. 1940; Weibel, 1996; Brugger, 1996)

A comparison of these mineral occurrences., based on the
avatlable hiterature, 1s attempted 1in Table |, and shows some
similarity among the assemblages. This fact might be thought to
indicate a similanty between the various manganese deposits
Actually, the similanues are overbalanced by the differences n
age, geological history. host rocks and ¢ ilt'H’!l\H'_“.

With regard to age. the Val Gravegha deposit and the Western

and Central Alps deposits are geologically relatively young. They

began 1o form about 100 milhon years ago, much more recently
than the Frankhin and Sterling Hill deposits (about 1000 mulhon
vears), the Langban deposit (about 1800 mulhon years) and the

Ka

Regarding environment, most of the deposits mentioned above

s B

ahan manganese deposit (2200-2300 mulhon years)

were formed in continental or shallow basin environments and are

hosted by carbonate rocks ||'1|; radhiolanite-hosted \.[‘IL:HH!I}L' uh.'}‘um

is of val Gravegha. however, seem 1o be related more 1o oceanic
condhions, although the discovery of tossithzed land plants could
suggest a complex paleogeography or a silica availability not
related to deep water but to the chemustry of the environment and to

a strong volcanic actuvity

Some analogies can be found in Alpine deposits related to
radiolante outcrops such as Parsettens and Falotta or Scerscen
which, although smaller, developed in a sinular way and have
approximately the same age

The metamorphism at Val Gravegha only reached greenschist
facies. The old New Jerseyv and Swedish LiL'["H‘\H\ reached much
higher metamorphic conditions, and the Frankhin-Sterling Hll
mineral assemblages are proof of silhimanite-facies metamorphism
The South African Kalahan deposit was strongly remobilized by a
metamorphic event which happened about 1250 million years ago
Also, the Alpine deposits, such as Prabornma and other localinies
mentioned above, are generally known to have reached highe:
pressure and/or higher deformation conditions. The Apennine
ophiohites are in tact well-preserved in companson with the Alpine
Oncs

Chemucally the Val Graveglia manganese deposits are silica
hosted and have a low ron content. Other elements hke lead, zinc

and antimony are either absent or present in very small amounts

T'he only zinc mineral observed there 10 date s sphalerite. found
only rarely. Lead 1s also considered rare. Pyrobelonite and even the
common (¢lsewhere) species galena were found in just a few

specimens. The Franklin and Sterling Hill zinc-iron-manganese

deposits are marble-hosted. The Langban and the Fianel deposits
are dolomitic carbonate-hosted and quite nch in carbonate miner
als. The Kombat mine deposit is hosted in an iron-manganese
silicate-carbonate-oxide unit, associated with a copper-lead-silver
sulfide orebody. and it would be difficult 1o find analogies with the

Val Gravegha deposit

An interesting chemical pecuhianty of the Val Gravegha district
Is the presence ol vanadium. Vanadium-bearing species are known.,
tor example. at Franklin (goldmanite, pyvrobelonite and descloizite)
and in the Postmasburg deposit (gamagarite). But at Val Gravegha
a number of minerals with essential vanadium in their structure

have been found: gamagarite, haradaite, medaite. palenzonaite,




Table I. Occurrences of some rare minerals from Val Graveglia.

Bementite
Carvopihite
Crednenite
CGamaganile
Ganophylhite
Goldmanite
Palenzonaite
Pyroxmangite
Sussexite
[ephroite

| Parsettensite
Saneroie
Sarkinte

L Pyrobelonite

| Kutnahorite

|
- e @ I\L'l.‘['l"l.lh'
|

e | Marsturite

Val Gravegha, Italy
Frankhn and Sterline Hill

Langban and Pajsbeg, Swede

L

*
-
L]
L]

._

—

— B
=
o

Kalahan and Postmasburg
Kombat Mine. Namiba

Val Ferrera and Oberhalbstemn, Switzerland

I'L = Type Locality

pyrobelonite, reppiaite. saneroite. tangeite, vanadomalayaite and Albite NaAlS1.0
volborthite Albite 1s common as tuny crystals in the chert vemns. Some

According to recent data (Marescotti, 1993: Baronmi, 1998), some attractive specimens from the Molinello mine show crystals up to

| - O 3 - P | r — » a = . " B Ty o T " i ]
elements hike vanadium and arsenic do not appear to be particularly 2 cem, associated with quartz. ganophylhite. kutnahorite and. n

widespread in the ore or 1in the rock mass, but form munerals only places. hematite or sulhides
In this paric ular environment. From this point ol view the closesl
.||..|j.'-|:_”‘~ SEems o e l\‘.”] IN¢ Fianct :,ji__';"‘ll'-,"._ !l'!;_' :'\'I'”.- ||-,|‘ HTTTA"E (8] "l"r"lii.‘l’
. = " : - ; ; lonhan n . — , - . .
fianelite and the second world occurrence of palenzonaite, saneroite Allophane, an amorphous hydrous aluminum silicate, was found
nd iochninnesite as a secondary muneral at the Gambatesa, Cassagna and Mohinello
ALY OnNnia .|k ‘-|.l‘_ J

[‘ may b note 1 LNE Aimensions ol ..I'!\_"u' MaEaneanese n-lliall'ul'“,i'.-_ mincs N'I‘“.“- ."*':j“ dlitractve "PL"&””'L'”‘* came lrom the "!-rll.l.l -.‘-"]"‘[-"I._"

lenosd cnn w here e Ve y 1 L ni hined 1 the
are quite ditterent. The Va avegha distnct consists of a group ol deposit ol H‘] pra. where nice vugs (up to 12 cm) lined with the

| copner-n ne val { ) 1
mediume-small deposil whose cumulative ]"-H'.l;kllu'l ranged be LOPPC caring anety were found

W Cel

1000000 and 1.200.000 tons. These dimensions are compa
: ; | \natase o
dable with rt'lk‘“ﬂ._' (] ”'Il. swedist .!l.,'1,1~"-:|~, '-.",l'll:L' LNn¢ \b.._".H f-.,'."ﬂ.,"k and I I
- - ’ Red to brown anatase crystals up to | mm in length have been

the South Afncan deposits are much larger. The Alpine manganese

found in the dump matenal at the Gambatesa mine. 1in association
by e 1 Till i niv lio 11k
CUANMC CCOMOIMIICAL ONIY 1O " ' ) -

2 s : with quartz. chinochlore. apatite and sulfides. Anatase 1s also wide
spread in radholantes at Monte Chiappozzo and several other localites

yme analogies between th Higlh VAR tlhines menuoned above

can be tound in the volcamc-sedimentan M manganese i \ndradite Ca.Fe. (510))
concentralions of economic mnteres| anganese ollen ornginates Very small vellow 1o green crvstals of andraditic earnets have

T 1 | ¥ TINIL ¥ 7% & 11 r
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netimes been collected in the serpentine outcrops. 1n particulas

deep ocean water: trom this point view the analogy with the in the Gambatesa mine area

Kalahan manganese deposit 1s impressive. In both cases the

volcanic activity is well represented by the presence of pillow lavas \ragonite CaCO

al the base of the sequence, ._,|!11',L-;|5-,”j_- the maneanese strata ‘b.l.v_,‘-*l‘.l[; IS guite rarc in Val LUraveghia, Some specimens were
he eeneral features of the Val Graveeglia ecological histors found 1n serpentinite outcrops. Elongated crystals collected at the,

with a metamorphic event followed by an uplift, cannot be Gambatesa mine and misidentified as aragonite are actually calcite

considered to be simular to those ol the other locahnes. because of (Palenzona. 1980)

the differences in tming and metamorphic grade. In conclusion, Arseniosiderite Ca.Fe*{AsO.).0.-3H.O

the similanties sugeested by the mineral check hist in Table 1 are '

: , Arseniosiderite has recently been found at the Gambatesa mine
mainly due to the circulation of fluids 1in fractures. 1o the abun

in fractures in chert, as vellow o brown rosettes up to 2 mm,

dance of manganese, the availability of arsemic and to the presence | - : :
“ o, associated with chinoclase. It has also been collected Lhe

of other elements such as copper. calcium, barium, vanadium etc : :

bt Cassagna mine in fossil woOd. with chryvsocolla

Consequently the Val Graveglia deposit can be considered essen

lally umque \rsenosulvanite CufAs. VIS
lhe rare species arsenosulvanite has been ftound as small
MINERALS bronze-colored masses in association with goldmanite, rhodomte

and carbonates. The crystals are very rare and extremely smali

Alabandite Mn-'S
Alabandite has been found at the Molinello mine, in the deepest \zurite Cu:(CO,)(OH)

part of the deposit. Not too common there, 1t was collected in the Azurite 1s one of the minerals formed by the weathenng ol

second half of the 1980°s, commonly as green crusts which rapidly copper sulfides. Nice specimens, with pnsmatic crystals up 1o

turn black (Palenzona, 1996). The crystals, often forming rounded | cm, were collected in silicihied woods at the Cassagna mine and

ageregates up to 6 mm, are rare. It 1s frequently associated with al the Scrava mine. In this last case the associaton s quite

neotocite, manganoan caleite and, sometimes, rhodonite interesting. showing cupnite, volborthite and several arsenates
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Figure 8. Arseniosiderite in radiating aggre-
gates, 2 mm, with chrysocolla in silicified wood,
, black because of carbon pigmentation, found at
Figure 7. Dark alabandite in spherical aggre- the Cassagna mine in 1989. Private collection;

gate on orange-pink rhodonite crystals, col- Roberto Appiani photo.
lected in 1986 at the Molinello mine. Diameter

of the aggregate: 4 mm. Private collection;
Roberto Appiani photo.

Figure 9. Bementite in radiating aggregates,
4 mm, with manganese oxides, from the
Gambatesa Mine (found 1999). Private collec-
tion; Roberto Appiani photo.

Figure 10. Bakerite in radiating tufts, 1 mm, on
weathered rhodonite, from the Gambatesa mine
(found late 1980°s). Private collection; Roberto
Appiani photo.

Figure 11. Braunite crystals, 2 mm, from the
Gambatesa mine (found 1998). Marco Mar-
chesini collection; Roberto Appiani photo.

Fhe 'tf'*lr'l‘...-'u:n..h' Record, vilume 52 "l-e'_f“.’l mber={iciober, 20K




Figure 12. Calcite scalenohedra to 1.5 cm par-
tially covering a radiolarite fragment. Marco

Marchesini collection, Roberto Appiani photo.

Figure I4. Chalcocite crystals, 4 mm, on white
quartz and manganaxinite, from the Gambatesa
mine (found 1995). Marco Marchesini collec-
tion: Roberto Appiani photo.

Figure 13. Carvopilite pseudomorphs after 3-
mm calcite scalenohedra, from the Cassagna
mine (found 1993). Private collection: Roberto
Appiani photo.

Figure I5. Blue connellite crys-
tals, 1.5 mm, with volborthite,
cuprite and an unknown coral-
loid mineral. This is an example
of the mineral assemblages typi-
cal of the silicified wood, from
the Cassagna mine (found 1984).
Marco Marchesini collection:
Roberto Appiani photo.

Figure 16. Copper crystals, 1.5 cm, with black
oxide patina, on manganoan calcite. Collected
at the Gambatesa mine in 1968. Marco
Marchesini collection; Roberto Appiani photo.
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NATIVE ELEMENTS

Table 2. Species reported from the Val Graveglia Manganese District.
VC = very common, C = common, R = rare, VR = very rare, (?) = doubtful, ill-defined, requiring further study etc.

Cu

Se
Ap
1.,1

SULFIDES AND SULFOSALTS

Mn—S
Cu,AsV)S
Cu.FeS
Cu
CuFeS
Cus
LU
Cu,S
PhS

(Cu Ag . Fe.Zn) AsS

OXIDES

10O

(Zn.Fe " Mn
CuMnO
Cu.-"0

Mn"0.-3H.0

a-Fe""OHOH)

-Fe.()

Fe- "o

Fe-*Fe,"0O

Mn"“O(OH)

S10,-nH.0O

Mn™0O

Mn"TiO

S0

(CaMn )Mn: 0, - 3H.0
(Ba.H.O).(Mn** Mn").0
(M. CaMegMn?O.-H.O

CARBONATES
CaC0O)
Cu(COHNDIOH)

VR
VR
VR
VR

VR
R

e

VR

VR

VR
VR
VR
VR

Vi(

VR

Vi(
Vi

R
VR
V(
VR
V(

Bastnaesite-(Ce)
Calcne
Dolomite
Kutnahonte
Malachite
Rhodochrosite
Synchysite-(Ce)

Sussexite

Bante
Brochantute

Connelhte
Devilline
Graveghaite
Gypsum

| angie
Posnjakite
Spangolite
Wroewolfeite
Wulfenite

PHOSPHATES

Arseniosidenite
Chalcophylhte
Chemovite-(Y)
Clhinoclase
( L'Il'likh.ll'l. e
Cornubite
Cormwallite
Fluorapatite
Gamagante

| avendulan

Maneanberzehite

Nabiasite
Ohvenite
Palenzonaite

Parnauie

Pharmacosiderite

Pyrobelonite
Reppiaite
Sarkinite
langeite
I'_\-Tl.‘rlltk'
Volborthite
Zalesute

Zeunenle

(Ce.La)jCO )l

CaCO

CaMg(CO,)

Ca(Mn~* Mg.Fe-*CO,)
Cu:(CO NOH)
MnCO

Ca(Ce LanCoO,).k

BORATES

Mn*BO.(OH)
SULFATES, SULFITES

Cu: (SO NOH),
CulCl(50 WOH)..-3H.0O
CaCu:*(SO,)(OH),-3H.0O
Mn(SO,)-3H.O
CaS0O,-2H.0O

Cu; (SO NOH),-2H. O
Cu; (SO, HOH),-H.O
Cu"ANSO NOH),.Cl-3H.O
Cu (SO NMOH).-2H.O
PbMoO

ARSENATES, VANADATES

Ca.Fe "1 ASO).0,-3H.0

Cu lAlL(ASO)ASO)(OH)..-33H.0
Y(AsO,)

Cu:"tAsO HOH)
CaCu(tASsO. NOH)
Cu:"(AsO,)J(OH)

Cu: (AsO,)(OH)

Cad PO,k

BakFe" Mn" VO, (OH)
NaCaCu:'(AsO,),CI-5H.0
(Ca.Na).Mn* Meg)lAsQ,)
BaMn,|(V.As)O,.(OH)
Cu:(AsO NOH)
(Ca.NaMn:(VO,)

Cu,  (ASO, (SO NOH),. TH.O

KFe"(AsO,)(OH),-6-TH.O
PbMn (VO HWOH)
Mn:(OH,) 4 VO,)

Mn; " (AsO MOH)
CaCuVO.(0OH)

CaCu:"tASO NVJACONOH).-6H.0
Cu*VI'O.40H),-2H.O
CaCu (AsO,)JAASO.OHNOH).-3H.O

Cu*(UO)J(ASO,).-10-16H.0

VR
V(

v

VR

VR

v

VR

VR

VR
VR
VR

VR
VR
VR
VR

VR
VR
VR

~

VR
VR

VR
VR
VR
VR
VR
VR
VR
VR

VR
VR

Bakerite

date. as smi

1996 )

Barite

'ldf'.]f !

l|!']

BaS0),

Ca,B.(BO NS10,)(0H)

.

occasionally reaching 8 ¢cm in length

H.0O

I'he boron-bearing mineral bakerite was found only once

Lo

mm) white sprays on well-crystalhzed rhodo

nite, at the Gambatesa mine ( Borgo and Palenzona. 1988 Palenzona.

It 1s often present in the veins of the manganese ore, in crystals

I'he barite specimens are

quite aestheng because of thewr complex habit, luster and associa

ton with rare species. Commonly found during only a few periods

of mining activity, barite has been collected in all of the manganese

mines. Remarkable crystals associated with rhodochrosite came

from the Gambatesa and Cassagna mines. and good specimens on

rhodonite were collected at the Molinello mine in the 19807

The

larger crystals normally have a simple, tabular habit, while the

small ones are often nch in forms



Albite
Allophane
Andradite
Bakerite
Bementite
Braunite

(

)
(

Clinochrysotile
Datolite (7)

E)IHP\]JL'

I
I

Ganophyllhite

Goldmanite
Haradane
Harmotome (Ba,..Ca
Hausmannite Mn
“Hornblende™
Inesite
Johannsenite
Manganaxinite
Marstunte
\Tl.,‘\i;:lh,'
Montmonrillomite
Neotocite
Nimate (7
Orthoclase
Parsettensite
Pennantite

II
Prehnite Ca
[:r
Pumpellyite-(Mn-

Pyroxmangite Mn
Rhodonite
Saneronte
Spessartine () Mn
Stronttopiemontite CaSr(Al.Mn™ Fe
Sursassite Mn

I
I
I
1

v

Zircon

arpholite
C

linochlore

ephroite Mn
nzenite

SILICATES

NaAlS1,O
Amorphous hydrous aluminum silicate
Ca,Fe.(SiO,)
Ca,B,(BO,)$10,)(0OH),-H.O
Mn;*S$i1.0,(OH

Mn*Mn, *$10

Mn—~ALSILO(OH),

(Mn"* Mg).S1.O(OH),
AlLH.SILOJ(OH),-nH.O

(Mg Fe" ) AIS1LADO, (OH)
Mg.Si.O.(OH)

Ca.B.S51.0(OH)

CaMgh,0

Ca.(Fe" . A($10,)(0H)

KCa, 51,0, (F.OH)-8H.O

(K. Na),(Mn AlMg).(51.Al),.O
(OH).-8-9H.0

Ca(V.ALFe" ) ($10

Sr V0610,
K.Na
Mn:*O,

aryopilite

hrysocolla (Cu

pidote

luorapophvllite

(ALSI, O.]-12H.0

CaMn:"%1, 0
CaMn "S1.0
CaMn—"ALBS1,0O
Na.CaMn:"S$i1.0
(Mn~ .Ca)(V".As
(Na.Ca)
(Mn~* Fe
(N1 Me Fe
KAIS0
(K. Na.Ca)MnANSLO. (OH)
Mn:"AlS1LALO, (OH)

Ca i AlMn™ Fe™ ) ($10,)(0OH)
ALSHO (OH)
CaMgAlL(SI0,(51,0.0(0H),-H.O
Ca,(Mn-" Mgy AlMn" Fe)($10,)
(510 00H),-H.O

Si0)

(Mn~ Fe* Mg.Ca)$iO

Na. Mn-*Mn").S1,.VO nl]”l_
ALIS10,)

OH).-5SH.O

(OH)
OH)

1510, . 00H)
(AIMg).51.0, (0H).-nH.O
1S$10.-H.O (™)
(AlS1)0,J0H)

2H.O

icemonute

umpellyvite-(Mg)

1,510, O(OH)
AL(S10),(S51.0.0O0H)
510,

(CaMn Fe’),AlLBS1,0 (OH)
"'Lh'l:l"'n'.\llf] (OH)

CaTiSiO

CaVOSi0,

iragalloite
ianite
anadomalayaite
Yamatoite™ (?)
Zr$i0),

(Ce LanCO. )l

Bastnaesite-(Ce) has been found in inumate imtergrowth with

Bastnaesite-(Ce)

small (less than 1 mm), rare synchysite-(Ce) crystals at Ponton
prospect. in veinlets cutting the chert. These crystals are associated

with quartz, anatase and clinochlore (Borgo and Palenzona, 1988)

Bementite Mn *S1.O.(OH)
Bementite has been found in cream-white to violet roseties up to

2 ¢cm., in association with caleite and hausmannite at the Mohnello

and Gambatesa mines. Its presence in other Val Gravegha localities
1s doubtful

Cu.FeS

Bornite has been found occasionally at the Gambatesa and

Bornite

Molinello mines in small specimens rarely showing crude crystals
(Marescotu, 1993)

Braunite Mn-"Mn,"Si10

Braunite forms the main part of the manganese ore in all the Val

Gravegha munes, as layers within chert and as large masses up 1o

20 meters in thickness. In spite of the abundance of massive ore,
the crystals are small (1-2 mm) and not very common. They are
associated with calcite. ganophyllite and banite. At the Cassagna
mine good microcrystals of braunite associated with conichalcite

crvstals have been collected

Cu: (SO NOH)

Brochantite has been found as a secondary mineral on copper

Brochantite

minerals, both in the copper and 1in the manganese deposits. Good
specimens were found in the fractures of the sithcihed woods at the

Scrava and Cassagna mines

alC0)

IS extremely

Calcite (

Cailcie COmMMON in caviues in basalt. in fractures n

serpentinite, 1n fractures and caviuies in the Calpronella himesto
— 1 T T ¥ | 1 | i T " |

and in vemns in radiolarite The best SpPecimens L OO

were collected 1 the 1960 s

scalenohedra up 10 5 cm,

Gambatesa mane. Calene s usually the last vein mineral t
been deposited and commonly hills the vugs. By treatmen

diluted acid 1t 15 sometimes possible 10 obtain good specimens ol

rhodonite and unzenite with quartz. The acid treatment must be

done with caution as Il can destrov or damage carbonates

(kutnahonte and rhodochrosite). several silicates ESPeCialy
phyllosithcates, such as ganophyliite), nauve copper and some ol
the rare vanadium munerals, such as palenzonaite and gamagante

ie torms a senes with rhodochrosite and many specimen
from the manganese deposit are of the manganoan vanety. They
often show a pale pink color in natural hght and fluoresce bright
pink in both longwave and shortwave ultraviolet hghi
Carpholite MnALSILO(OH)

Carpholite 1s found as aggregates of vellow hbers in the quartz
veins which cut chert. It was one of the first minerals to crystallize
sometimes tollowed by sursassite, unzemite and carbonates. Carpholite
s commonly enclosed in quantz, and the free crystals. which can
reach | cm, are very rare, whereas the hibers can be up to 3 cm long
It has been found only a few tmes at the Gambatesa mine and at the
Molinello mine (Antohilh er al.. 1983; Palenzona, 1991)

Carvopilite (Mn-* . Mg),Si.040H),

Caryopilite 1s not common, although it was collected in some
abundance duning a few limited penods, mainly at the Gambatesa
mine, In with rhodonite and. barite

association sometimes,

Caryopilite forms small spheres (1-2 mm) and

daeereeates ol

brown to pale brown plates. In places 1t covers or replaces

carbonates to form perimorphs or pseudomorphs

Chalcocite Cu.S

Chalcocite 1s widespread in the quartz veins at the Gambatesa
Molinello and Scrava mines, commonly as massive matenal but
also in beautiful, well-formed crystals, usually a few milhimeters
across rarely reaching 4 cm. It i1s associated with quanz, calcie,
copper. ganophyllite and other sulfides. Chalcocite associated with
native gold was found in the early 1980's at the Gambatesa mine
(Pipino. 1983)




Figure 17. Aggregate of copper crystals, 5.5
c¢cm, from the Gambatesa mine (found late
1960°s). Renato and Adriana Pagano collec-
tion; Roberto Appiani photo.

Figure I8. Copper crystal, 4 mm, with mala-
chite, from the Molinello mine (found late
1980°s); found in a rhodonite vein. Private
collection: Roberto Appiani photo.

Figure 19. Green cornubite spherules, 0.6
mm, on silicified wood, from the Scrava
mine (found 1993), Private collection;
Roberto Appiani photo.

Figure 20. Cuprite crystals, 1| mm, in a small Figure 21. Pink rhombohedra of manganoan
silicified wood cavity, from the Cassagna mine ' _ dolomite, 2.5 mm, from the Gambatesa mine
(found 1993). Marco Marchesini collection: ‘ (found 1985). Private collection; Roberto

Roberto Appiani photo. ¢ Appiani photo.
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Figure 22. Gamagarite crystals, 3 mm, with

rhodonite, quartz and carbonates, from the

Molinello mine (found 1987). Renato and

\driana Pagano collection;: Roberto Appiani
photo.
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Figure 26. Harmotome crystals, 2 mm, from
the Gambatesa mine (found 1993). Private col-
lection; Roberto Appiani photo.

Figure 27. Emerald-green haradaite crystal,
3 mm, on white calcite and quartz, from the
Gambatesa mine. Alessandro Pozzi collection;

Roberto Appiani photo.

Figure 23. Brown ganophyllite crystals, 4 mm,
from the Gambatesa mine (found 1994). Marco
Marchesini collection; Roberto Appiani photo.

Figure 24. Goldmanite dodecahedra. 1| mm, on
white albite crystals, from the Gambatesa mine
(found 1992). Marco

Roberto Appiani photo.

Marchesini collection;

Figure 25. Gravegliaite crystals, 0.5 mm, on
black manganese ore, from the Gambatesa
mine (found 1997). Private collection; Roberto
Appiani photo.
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Chalcophanite (7) (Zn.Fe* Mn~*)Mn:*0, 3H,0

I he presence 0l 1i;|||\.l-||ll'||“|~l['||ll.‘ al vVa

Oravegha, reported as
doubtful by Borgo and Palenzona (1988), has not been confirmed

bv analvtical data

Chalcophyllite Cul:AL(ASO,)(SO,)(OH),-*33H.O
Chalcophyllite has been found in good crystals, rarely over | ¢m
n diameter, in fractures in fossil wood at the Cassagna mine and
especially at the Scrava mune. where the best specimens were
found in association with other secondary As and Cu muinerals. It
has also been found at the Gambatesa mine, as a secondary mineral

In tennantite and LIlJ.I[f.f' VCIns

Chalcopyrite CukFeS

Chalcopyrite, widespread in small masses, was found at the Gambatesa
mine as crystals up to S mm in a quartz vein. Masses up o a few cubic
meters were mined from the small sulhde deposits associated with the

hasalts. In the outcrops it 1s usually deeply weathered. forming second
| ] :

ary munerals such as malachite and allophane

Chernovite-(Y) YAsQO

Chemovite-(Y), hirst descnbed from Russia and later found at
Mount Cervandone on the boundary between ltaly and Switzerland,
s very rare. It was found just once at the Molinello mine, as pink
prismatic crystals up 2 mm in a hematte veimn associated with

calcite (Borgo and Palenzona., 1988: Palenzona. 1988). The ana

ySis
s in good agreement with the available data, 30% of the REE hL'il'._:_'
Y. A specimen from the same locality shows unidentified, ven
small, greemish yellow prismatic crystals: a mucroprobe analysis
indicates Nd in substitution for Y, suggesting the possibility of a
new species. So tar turther studies have not been [‘“'“"NL' because

of the lack of matenal (Balestra, personal communication)

ALH.S1.O00H) -nH..O

Amorphous phases mainly consisting ol chrysocolla are com

Chrysocolla (Cu

mon in the coppel deposits of Val Gravegha and are 's‘-':nis.w;‘-lclu': d%

an alteration product of the copper minerals

(Me Fe )L AKSLADO L AOH)

Chinochlore 1s rather common, especially in the fractures of

Clinochlore

chert, in association with quartz, calcite, anatase, orthoclase et

Me S1.OJAJ0H)

Clinochrysotile
Chhinochrysotile 1s known only as a rock-forming mineral in

u.‘.rgw.'m'.u-x

Clinoclase Cu " (AsO. NOH)

Chinoclase has been found as blue crystals up to 3 mm at the
Cambatesa mine in association with arsemosidente in chert frac
tures. Other finds, such as the ones reported in the fossil woods

from the Scrava mine, have not been confirmed by analytical data

Conichalcite CaCu " (AsO NOH)

Collected since the early 1970°s, comchalcite has been found
sporadically, mainly at the Cassagna mune and at the Gambatesa
mine (both finds are confirmed by analytical data; Antofilli er al
1983). The better specimens are undoubtedly those from the
Cassagna mine, with pale green prismatic crystals up 1o 2 mm,
sometimes associated with braunite, calcite, piemontite and bante
crystals. Another commonly associated mineral i1s botryoidal pyro-
lusite. Comichalcite was found quite widespread in the early
1980°s, but at present well-crystallized specimens are considered

UnNncOImiImon

Connellite Cu :ClLaSONOH)..-3H.0O

Good crystals of connellite up to 2 mm were found in the

cavities in silicified wood. It 1s also present in quanz veins, always

105

associated with cuprite and other copper minerals he best

specimens are from the Cassagna mine, but 1t has also been found

at the Gambatesa mine, the Molinello mine and near Reppia

Copper Cu

Native copper was found in the gossan ol the copper and ron
deposits, but the finest specimens were collected in the manganese
mines. Spectacular specimens were found during the late 1960°s at

the Gambatesa mine in a manganoan calcite vein, 1in association

with chalcocite and ganophyllite. In the 1990°s a few spectaculas
specimens 1n aggregales oveln 30 cm long were collected again al

the Gambatesa mine. Remarkable specimens associated with rhodo-

nite were found at the Molinello mine. especially in 1986: in this

case the copper filled rock fractures, forming laminae of severa
square centimeters up to | cm thick and dendritic aggregates with
crystals up to 1 ¢cm or more showing dodecahedron, octahedron

and cube torms. Those attractive specimens show a nch associa

hon, with good crystals of rhodonite, bante, pyrobelonite, chalcocite.

quartz, calcite and montmonillonite.

Cornubite Cu*(AsO,)(OH),
Cornubite has been found at the Cassagna and Scrava mines, as
millimetric green spheres in the fractures in fossil wood. It s

considered rare in the area. In places it 1s associated with cornwallite
(Balestra, 1992: 1993)

Cornwallite Cu:"(AsO,)(OH)
Cornwallite has been collected a few tumes at the Cassagna mine
as crusts and mullimetric spheres in the fractures in fossil wood. It

1S 1n places associated with cornubite and other arsenates

Covellite CuS

Nny lamellae of cove

lite on chalcocite have been reported from

the Gambatesa mine (Antofilh er al.. 1983)

CuMnO

Crednerite 1s a rare muneral. found for the first tme in 1847 ai

Crednerite

Friednchroda (Germany) and later in just a few more locahues,
always in small amounts. Tabular, black and very lustrous crystals
were found at the Gambatesa mine in the fractures in braunite and
at the Molinello mine in vugs in rhodonite veins (Palenzona. |9O87).
at the same ume that langeie was collected. It 1s considered VT
rare, but accurate analysis ol the black minerals occurring in these

localities might reveal more specimens

Cuprite Cu:"O

Small, nice cubic or octahedral cuprite crystals up to 2 mm were
collected both in the copper and in the manganese mines. Probably
the most interesting specimens are those found in sithcihed wood,
associated with volborthite, several arsenates and, in places,
connellite and spangolite. The acicular vanety 1s also widespread,

particularly at the Gambatesa mine

Ca.B.S1.0.(0OH)
I'he presence of the boron-bearing minera

Datolite (?)

datohite, reported

from Gambatesa by some collectors, has not been confirmed

Devilline CaCu;"(SO,).(OH),-3H.O

Devilline has been found in radiolarite veinlets with other

secondary copper minerals (Palenzona, 1996)

Digenite Cu,S

Specimens with small digenite masses are known from the
Gambatesa and the Monte Bardeneto-Monte Capra mines (Antofills
et al., 1983)

Diopside CaMgSi,0,

Interesting specimens showing brown crystals of a calcium and




magnesium pyroxene (manganese and iron-bearing) in association
with ganophyllite and calcite came to light in the middle 1980°s at
the Molinello mine, and were reported as manganoan diopside
(Borgo and Palenzona, 1988). Diopside i1s also common as a rock

forming component in the gabbros of the ophiolitic basement

Djurleite Cu,S

Djurleite, an example of non-stoichiometric copper sulfide, has
been identified just once as small black crystals from the Molinello
mine, associated with rhodonite, barite and ganophyllite (Borgo
and Palenzona, 1988)

Dolomite CaMg(CO,)

Dolomite 1s found with other carbonates in the veins cutting the
mamn mineralized zone, as rounded rhombohedra and in typical
saddle-shape aggregates. The crystals are up to 8 mm in size and
range from white to pale pink. It was collected in almost all the

mangancsc mincs

Epidote Ca.(Fe" . ANJ(Si0,)(0OH)

Epidote has been found as bright crystals up to 1 cm in cavities
in the basalts. at Nascio, at l"i1r1!.."i.|:._‘~‘ullr1'l near the Mohinello
mine, at the Gambatesa mine and at several other localities. When
associated with quartz, calcie, orthoclase (var. adulana), pumpellyite

and prehnite it forms attractive specimens

Fluorapatite CaPO,).l

[abular white crystals of fluorapatite up to | cm were found on
rhodonite at the Gambatesa mine (Palenzona, 1984). Small “apa-
tite” crystals were also observed in chent fractures with quartz,

chnochlore and anatase

KCa 51,0, (FOH)-8H.0

Just a few specimens of tluorapophylhte. in crystals up to 3 mm,

Fluorapophvllite

have been tound with yellow rhodonite crystals in a block of ore at

the Mohnello mine

Galena PbS

(Galena has been found as small cubic crystals with chalcopyrite
in a quartz vemn at the Gambatesa mine., and also in the local
limestone quarnes. Lead 1s an uncommon element in Val Gravegha

and consequently galena 1s rare

(amagarite Ba.(Fe"* Mn" VO, )(OH)

One of the most interesting minerals from this area 1s gamagante,
this being the second occurrence, after the onginal find in the
Postmasburg, South Afnca, manganese held, where it forms
brown-red vemns. It was observed several nmes at the Molinello
mine ( Basso and Palenzona, 1988) and, as a ranty, at the Gambatesa
mine. The specimens from the Molinello mine, with crystals up to
| ¢cm, in rhodonite cavities or in the quartz veins that cut the
braunite ore, are the best in the world, A possible third occurrence
of gamaganite 1s under study based on matenal from the Cerchiara
mine, about 25 km southeast of Val Gravegha (Balestra and

Bracco, personal communication)

Ganophyllite (K.Na).(Mn Al.Mg).(S1.A]D),.O.,(OH),-8-9H,0

Ganophylhite 1s a rare species occurring in beautiful specimens
at Val Gravegha. The most spectacular ones, from the Molinello
mine, show platy, micaceous crystals up to § mm forming large
druses in the quartz veins crossing chert. Ganophylhite usually hes
on hematite and quartz. and 1is often associated with rhodochrosite
or manganoan calcite. The Gambatesa mine also produced good
specimens, with single crystals up to 1 cm, and in aggregates lining
chert fractures. The color ranges from cream to yellow to brown,
and the most common association i1s with barnite, quartz, rhodo
chrosite and other carbonates. Spherules and platy aggregates of

amellae were also found in relative abundance in some periods in

all the manganese mines of the district.

Some of the Molinello and Gambatesa specimens are probably
among the best in the world for this species. According to the
literature (Cortesogno er al., 1979; Antofilh er al.. 1983) the
micaceous specimens once labeled as parsetiensite are to be
considered ganophyllite. However, a later work (Eggleton er al.,
1994) indicates that at least some specimens from Gambatesa are
indeed parsettensite.

A calcium-nich vanety with Ca>Na>>K (“calcio-ganophyllite™)

1s reported from the Molinello mine (Mottana and Della Ventura,
| 9O()).

(soethite o-Fe"MOH)
Goethite 1s very common, especially in the gossan ol the pyrite

nlk'[""t‘r‘wlh. as black. red o FL‘”H‘L\ masses of “limonite

Gold Au

(rold 1s extremely rare in the Val Gravegha district. It was found
at the Gambatesa mine in the early 1980°s as small dendnies
associated with chalcocite in a quartz vein (Pipino, 1983). Another

find took place in the 1990's, in aggregates up to 5 mm, with

chalcocite, tennantite and quartz

Goldmanite Ca(V.AlLFe" ),($10,)

Another very interesting mineral at vVal Gravegha 1s goldmanite,
a vanadwm-bearing garnet found in places in 1988, 1992 and 1996
at the Gambatesa mine, as small (about 1 mm) but perfect green to
brown-green dodecahedral crystals associated with manganaxinite,
albite, calcite, pennantite, and a vanadium-rich pumpellyite
(Palenzona. 1991)

Mn(SO.)»3H.0O

['he hydrated manganese sulfite mineral eraveehane 1s the thard

Gravegliaite

known example of a natural sulfite. after the lead-beanng scotlandite
and calcium-bearing hannebachite. It was described as a new
species from specimens collected at the Gambatesa mine, where 1t
was found as small (up to 0.5 mm). prismatic, colorless orthorhom
bic crystals which turn brown-black. The crystals sometimes form
sheaf-like or radial aggregates. It occurred very sparingly at the
surface of cavibies and fractures i a manganese ore contaming
lephroite. bementite, braumite, hausmannite and hematite. The
presence of this ["Pililu‘ does not dppcar 1o be related to the
chemustry of the matnx, which lacks sultur-bearing munerals. The
authors of the article describing it as a new species (Basso er al.,
1991) suggested a possible origin involving sulfur from the under
lying ophiolitic breccias or from the overlying pelitic layers and
suggested precipitation from 5 beaning brines. Graveghaite 1s

named after the Val Gravegha district

Gvpsum CaS0O,-2H.O
Gypsum i1s common in some old workings as an alteraton
product of the pyrite masses. Colorless crystals were also found n

the basalt cavities at the Molana quarry

Haradaite Sr.V#Si,0,.)

The rare strontium-bearing and vanadium-bearing mineral
haradaite, previously reported only from the type locahty, the
Noda-Tamagawa mine (Iwate, Japan), and from the Yamato mine
(Kagoshima, Japan) is one of the most interesting minerals found
in the district. It occurred at the Gambatesa mine as attractive small
crystals up to 5 mm having a beautiful emerald-green color, in thin
veinlets in the red chert, in association with quartz, calcite and the
new species vanadomalayaite. Haradaite was collected in just a few
specimens: the crystals are elongated parallel to [100] and show
good {010} cleavage. The Gambatesa haradaite is of nearly pure
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Figure 30. langite crystals to 4 mm, with
mal: chite spherules, in a fracture of the silici-
fied wood, from the Scrava mine (found 1996).
Private collection; Roberto Appiani photo.
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Figure 31. Manganaxinite crystals, 8 mm, with
albite and calcite; from the Gambatesa mine.
Marco Marchesini collection; Roberto Appiani
photo,

Figure 28. Harmotome crystals, 2.5
mm, with Ca-rich kutnahorite, from
the Gambatesa mine (found 1993).
Private collection; Roberto Appiani
photo.

Figure 29. Kutnahorite, in cream to
pink crystal sprays: the longest
*club” is 1.2 cm; from the Cassagna
mine (found middle 1980°s). Private
collection: Roberto Appiani photo.

Figure 32. Orange marsturite crystals, 1 mm,
with white calcite and barite, from the Molinello
mine (found 1986). Private collection; Roberto

Appiani photo.




Figure 33.
Exceptional
druse of red

medaite crystals
up to 2 mm on
white quartz
from the
Molinello mine
(found 1996).
Marco Marchesini
collection;
Roberto Appiani
photo.

Figure 34. Well-formed medaite crystal,
0.8 mm, from the Molinello mine (found
1996). Private collection; Roberto Appiani
photo.

Figure 35. Ganophyllite aggregates of platy
crystals, 1 mm, with a dark Mn-bearing min-
eral similar to nimite. Molinello mine (found
1993). Private collection; Roberto Appiani
photo.

Figure 36. Green parnauite aggregates of tabu-
lar crystals, 1.5 mm, with green-vellow vol-
borthite spherules and red cuprite crystals on
quartz in silicified wood from the Scrava mine

(found 1997). Marco Marchesini collection; Figure 37. Garnet-like palenzonaite crystals,

Roberto Appiani photo. 3 mm, from the Molinello mine (found 1986).
Marco Marchesini collection: Roberto Appiani
photo.




end-member composition, with the molar fraction of the Ba analog

i

suzukiite not exceeding 14 Ihis allowed the accurate refinement

of the crvstal structure of the mineral (Basso ef al., 1993)

Harmotome (Ba, ..Ca, .. K.Na).|ALS1,,0,,]-12H.,O

Zeolite crystals visually identufiable as phillipsite or harmotome

are well-known as last-formed minerals in carbonate veins, braunite

= 5 ¥ " % 1
fractures and unzenite druses (Antofilh er al.. 1983). Recently
microprobe analvses (Balestra. personal commumcation) have

shown that the banum content 1n these sSpeCimens IS very high and
the 14 he | F- b e I " vated witl
they should be classined as narmootome L OCCUTS, dSSOO10U Wiln
-"lr"| yMale I 1li= il VRO T (X1 {;o f "r'l' { "}lh. e
dlH difcs DAriie dildd NAangdancsc LS dl  RTIC Jd T TRV el

Molinello and Cassagna mines

Hausmannite Mn-*Mn."O
Hausmannite 1s a common species, especially at the Gambatesa

mine. It 1s rarely found in crystals and can easilyv be misidentihied

as braumite. A close examination of the color can be a clue: usually
hausmannite 1s dark brown while braunite 1s black. Nevertheless
only an accurate analvsis can '-'-"-lr:\ the wWdentiication
Hematite a-Fe.D

Hematite 1s very common, but does nol occur n aitractive
specimens. It was one of the first minerals to crystalhize in the chert
vens, as lameliae up to I MM sometimes rrouped 1n roseties s
' cquently 1o lowed., and usually covered, by quartz caicite and
o anop

nombiende occurs 1in smail

ol

| . . [ 1 | . " . '
crysials in ine dionies ol tne opmolnc compicx 0OIME specimens

are reponried lrom the Gambatesa muine ( Antotilh er a UK
limenite i O

il |14 l | el s (l | SO LIEM ind a ST | .1

m) COng lrations 1 Dasic rocks rom ¢ Cassaena and Scor:
NinNes \i Ix 4
Inesite CaMn:"51,,0.40H).-5H.O

Inesite has been found just a few tumes at the Gambatesa mine as
[Nk L Nt Pladlll e DU i 1 L IS Crvsials up L [
n el Inesite 1s dithicult to wdentitv in the held because of s
similanty to the more common hbrous rhodonite x:ruir!*_h.'r-x‘:..ul'.'_".a'
Johannsenite CaMn"*S1.0

.‘l."- LNCOIMImomn -L.:‘-I-"!"a!"l._'!'g in :i:a' dTCal 1ONANNsSENIE Was
occasionally collected at the Mohnello mine in veins n the
manganese ore. as pale apple-green masses up to several centime
ers., and sometumes as well-tformed crvstals. It 1s usually associ

Kutnahorite

CaiMn— Mg Fe " nNC0O,)

Kutnahorite 1s a Mn-nich carbonate belonging to the dolomite
group. Specimens from Val Gravegha similar to this species have
been studied at the University of Genoa (Cortesogno ef al., 1979)
Iheir composition showed more calcium than in the theoretical
tormula, but on the basis of X-ray data they cannot be considered
a manganoan calcie. This matenal. which shows analogies with
the Ca-nch kutnahonte found at Langban, Sweden, is not espe
Clally rare among the last minerals formed in the veins of the
manganese ore. The best specimens are pink to cream-colored
clongated aggregates up to 6 cm long that sometimes resemble the
shape of a club. It can be associated with bante, tinzenite,
carvopilite, zeolites and many other SPECICS "‘rg"l.'i.lrm.‘rl'\ T'L‘kL'HI|_‘~

collected at the Cassagna mine before the end of the operations

show pink clubs up to 2 cm, and are very similar to the kutnahorite

irom the South Afnican fields (Cairncross. er al.. 1997)
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Langite Cu (SO NOH),-2H.O

Langite has been found as crystals up to 3 mm in the gossan al
the old Bardeneto-Monte Capra excavations, in the manganese
mines as an alteration of the copper sulfides, and in fractures n

fossil wood. Good specimens 0l -!mlf._‘l'l;_' were collected at the

SCrava mine

NaCaCui*(AsO,),CI-5H.0

LLavendulan has been found as spherules up to 2

lLLavendulan
Imim in Li'.l.!l'lr'
cavites. 1n associatnon '-‘\i'i'. \.;.';.tl-\.'-h.',li.'. lennaniite and cailcile., l"flll\

al the Gambatesa mine

Magnetite Fe-*Fe:"O
Magnetite has been found in serpentimized pendotites and n
mm) sub

i "
basalts as small masses and as rare, small (less than

ceuhedral crvstals

Malachite Cu:;'(COHNOH)

Malachite is very common, in both the copper and manganese
mines of Val Gravegha. The most attractive specimens are druses
up to 20 by 15 cm with spherules up to 8 mm, which were found in
a weathered zone ot the small copper deposit at Repma. It 1s also
common in fossil wood at Gambatesa and at the Scrava mine, and

1s associated with copper sulfides in many other locahues
Manganaxinite Ca-MnALBS1,O,.(OH)

Manganaxinite was found ai the Gambatesa mine in chert veins
as good crystals, gray-greemish to violet in color and up to S mm in
length. Specimens collected in the 1980's show only a few
associated species, while the ones found in 1992 are part of a very
interesting assemblage with manganaximite partially covered by
Ivite and

- . 1.4 . 9 . baillsda y 2 ul
albite. goldmanite. ganophvlhite. vanadium-nch pumpel

In the past., some dark-colored specimens ol unzenile were

misidentuihed as maneanaximte (or as terroaxinite. the presence 0l

L=

has not been contirmed)

which

Manganberzeliite Ca.Na),iMn-—"Mg).lAsO
Manganberzelute has been found only once. on a chen fracture
al the Cassagna mine, as verv smal

vellow aegereeates (Palenzona.

1996). Microprobe analysis showed no Mg in this matenal

Manganite Mn“OiOH
hough perhaps not » ery rare, only a few specimens of manga
nite have been wdentihied by analysis. At the Cassagna mine

ected. while the

specimens with crvstals up to 1| ¢cm were col

Molinello mine produced sprays of lustrous crystals in quartz vein

(Antohilh er al.. 1983: Borgo and Palenzona, 1988)

Marcasite FeS

Cood marcasite specimens are not very common in Val Gravegha
I'he best, with sharp, lustrous crystals up to 3 mm, were collected
al the beginming of the 1990's in braumite veins, associated with

carbonates, bante and, in places. phillipsite

Na.CaMn:*Si.0,(OH)

I'he rare silicate marstunite. a member of the nambulite group.

Marsturite

was onginally descnibed from Franklin, New Jersey (Peacor er al.,
1978; Dunn and Leavens, 1986). and was also recognized in
orange to yellow crystals up to 2 mm from the Molinello mine,
associated with braumite, barite and calcite (Palenzona, 1987b). In
that penod the mine produced large amounts of ore very rich in
veins, often containing pink to yellow rhodonite. Examination of
those veins led to the discovery of good specimens of marsturite
and pyroxmangite. Marsturite is quite rare, and often the so-called
“marstunite specimens turn out to be just rhodonite




Medaite =* Cs : (OH)

Medaite 1s a very rare species for which the mine 1s
the type ||1h1|1.!j~ In;;hw':\wf irom Fianel in Val
Ferrera. Switzerland aite has a good | 100 wvage, in places
Aot r on pyroxmangiic

rnistic leature ol
X :.:I.'nl..'."!;'l.,‘||,l-i|!.,,I.ra, 1M
ore collecied atl

praunmite ore

ganophvl

i 5 § i
VIO O

Montmorillonite a.Ca ' ¢ - (OH).-nH.O
Montmori

| quartz in veinlets crossing a braus

ore. It must be considered tremely rare. and dithicult 10 recognize
vithout an analysis, becau v red color and general appearance
are very similar 1o those of

naie. camagarite. pyvrobelonite
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Neotocite Mn- - Fe

I]Ei' }"IH".‘\H 1o }"!.h.!\ ANLANCSE '.I...I'.L' NeoloCie Nas a iow
degree of crystallimty and 1s not well defined. It was tound several
umes at the Gambatesa mune. as small masses associated with
quartz. braunite. calcite and rhodonite. Neotocite often fills htle
vugs. and sometimes forms transparent brown botryoidal crusts
'his muneral was also common at the Mohinello muine. with stmilar
associations. Here neotocite pseudomorphs after alabandite crys

tals, associated with barnte, were also tound

(Ni.Me Fe W ASHO JO0H)

Some brown lamellae were found at the Molinello mine in quanz

Nimite (?)

veins, associated with sursassite and ganophylhite. Similar speci
mens were also collected at Gambatesa mine. The analysis (Palenzona,

1996) vielded a tentative dentfication as manganoan nimite

Olivenite Cu"(AsO NOH)

Olivenite was found in the 1990 s in the dumps of the Gambatesa
mine, in quartz veins with arseniosiderite and in some tinzenite
veins, assoclated with chalcocite and guanz. Other specimens were
collected in fossil wood from the Cassagna and Scrava mines

Olivemite forms green crystals and sprays up to 5 mn

Opal S10,-nH.O

1"'-&1‘]Zk|\ INn 1N¢ manganese ore "\.}'Il."".\:“‘,_ the '.»._[‘-h,:l OPaICsSCency
"

have been lound at the Mohnello and Gambatesa mines ( Boreo and

Palenzona, 1Y8K)

Orpiment \s.S
Orpiment has been reported as small masses from the Molinello
mine (Palenzona. 1996). It 1s very rare 1n Val Gra

v L ! el

KAIS1O

I'he transparent

Orthoclase
Ol Onhox i.:xl\' Wads conmedie
s crvstals up to | cm in vemns cutting chert

" : " .
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wilcrops. as al Nascio

Ca.NaMn:(vVoO
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Palenzonante, a very rare mineral

Palenzonaite

nd a small amount of

¢ mnerals at Val Graveeha

1al collected at the Molinello
Palenzona (1935

Genova (Palenz
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volborthite and other secondary As and (

Parsettensite

(IK.NaCayMnALSLO JOH)Y.-2H.0)

1 ! b 1 i § ¥ & ¥ " 1 | .
l..lr‘ik.”i.'l'\'ll.\. OOCOCUDS 1D 4"|1-.-r"t Nicaceous, vellowisn

crystals on guanz and calcite. It has been venhed
specimens from Gambatesa (Eggleton er « 1994), and
probably present at vanous locahnes in Val Gravegha. Howeves

1s not castly distinguished. and turther study required

Pennantite Mn: AlSILADO, JOH)

A vanadium-bearing variety of pennantite. the so-called
“arovesite” described in 1955 from the Benallt mine in Wales, has
been found at the Gambatesa mine in association with mangan

axinite, goldmanite, albite and calcite (Palenzona, 1991)

Pharmacosiderite KFe "tASO ) (OH),-6-TH.O
Pharmacosidenite occurs rarely as small vellow crystals at the

Gambatesa mune. found in association with ohivenite, and 1n tossil

wood at the Cassagna mine, in association with copper and arsenic

minerals (Palenzona, 1991)




Figure 39. Pyroxmangite crystals, 1.5 mm,
capped by a secondary growth of medaite,
from the Molinello mine (found 1996). Private
collection; Roberto Appiani photo.

Figure 38. Pyroxmangite crystals up to 2 mm,

from the Molinello mine (found 1986). Private

collection; Roberto Appiani photo.

Figure 40, Pyrolusite crystals, 2 mm, from the

Figure 41. Quartz and epidote crystals with

Scrava mine. Private collection: Roberto Ap- : : : o
orthoclase (adularia variety), from a cavity in a

pillow lava at Nascio (found 1989), 5 em. Marco
Marchesini collection: Roberto Appiani photo.

piani photo.

Figure 43. Pink rhodonite
crystals with a 3-mm crystal
of colorless barite, from the
(;ambatesa mine (found
1988). Private collection;
Roberto Appiani photo.

Figure 42. Reppiaite crystals, 0.7 mm,
collected at the Gambatesa mine in
the late 1980°s. Alessandro Pozzi col-
lection: Roberto Appiani photo.




Figure 44. Pink rhodochrosite spherules
on carvopilite; 2.5 em specimen from the
Molinello mine (found 1989). Marco
Marchesini collection: Roberto Appiani
photo.

Figure 45. Two generations of rhodoch-
rosite spherules on dark-brown neotocite,
from the Gambatesa mine: 1.5 em. Pri-
vate collection; Roberto Appiani photo.

Figure 46. Rhodochrosite covering quartz crys-
tals, 5 em. from the Molinello mine (found
1987). Marco Marchesini collection: Roberto
Appiani photo.

Figure 47. Saneroite crystals to 5 mm, with Figure 45. Orange sarkinite crystal aggregate
calcite and quartz, from the Molinello mine in bementite-rich Mn ore, from the Gambatesa
(found 1987). Private collection; Roberto Ap- mine (found 1989); cavity size 4 mm. Private
piani photo, collection: Roberto Appiani photo.




Piemontite

Piemontite, a manganiferous member ol the eprdole group, 1S
cOommon as i Drisimalic Lals and v sl Dravs nal
I I e 1 IS IMcLime I ISSO01IEMIONn with Dari
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Pumpellvite-(M S COMMON as a rock-lorming mineral in basall
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Pyrobelonite PbMn (VO HOH
Pyrobelonmite 1s an orthorhombic lead and manganese vanadate.
the analog ol descloizite inm which manganese substitutes tor zing

origmally descnbed from Langban. Sweden. It has been found very

rarely at the M linello mine

1I¢ 1n rhodonite vemns., assoclated with

quartz, cal braunite and. sometimes, tangeite. It normally
occurs 1 mall masses, but sometimes some small (1-3 mm)
rystals are found (Borgo and Palenzona, 1988; Palenzona, 1991)

[
I‘{L\..kl!ll‘l

Gambatesa mune. as crystals up to a few milhmeters and as vein

[998-1999) some specimens were also collected at the

fillings up 10 several cenumeters., associated with bementite. calene
and braunite. This species is not easy to recognize visually, as the
non-crystalhized specimens are similar to both palenzonaite (cubic)
and gamaganite (orthorhombic). Detailed analysis of dark-colored

vanadates could lead o the discovery of more specimens of this mineral

Pyrolusite Mn*0O

Most of the manganese crusts and dendmtes found in the area are

PropabDiy pyroiusiig l'he dendrites are gquite common at @kl e

manganese localities, and can be several centimeters wide. In the
gquarries of the muddle part of the valley it 1s possible to hnd
dendritic manganese oxides on white limestone. Crystals of pyro
siie i I the Wil I ith lu ' vell-lormed
stals up mm I ected at the Scrava mi n 1994
|':.|H,.":.-’|h':.'. 1996). Some weathered crvstals up o | ¢cm were lound
it the Cassaena mit
Pyrophanite Mn TiO
;"‘t"|lii‘:-:~ IS NOL very commaon. specimens with uny, tabulas
dark red crvstals were collegt d al Lhe Gambalesd mine Palenzons
LY
Pyroxmangite Mn Si10
Observed in thin sections (maunly from the Gambatesa mine
Antohilh er al.. 1983), pvroxmangite was collected durning the last
lew vears ol wuvity of the ".,_'|| I.«.'ii-' mine N NICE sDeCHMens |=.
lorms oranege o creamy vellow elongated crvstals up : I
sometimes assoctated with calente, bante and guartz (Borgo and
Palenzona, 1988). Othg ¢ SPDECHMENS S taxial over

—— & -~ " . | v I i 1 i
erowth of medane. Nice SDECTMENs were also Tound at the Gambatesa

Hne, out not as beautiiul as the ones rom e Mo I':k:i. TN

Ij_\ rrhotite Fe, . Six 0-017)

by I at I i — | ' . ’ ik Ty
Pvrrhotite has been reported as are occurrence at the Gambalesa

Qua \ " n oat almos | of the Val Gravegha
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1 " particuid lind I'i W al SO0 TV s : 1l
i ny T Wwisl ! n | |x "W I'\l.l ML IR 11l
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lephroite d ha . Notable g specimens  from the
Gambatc ind Molinell nes show inclusions of sursassilg
':lk 1N 0 | | "'L UR3) \ LL SR I ~ Wil
wlall™s iy ™ - Wil ol I s I -‘-': n e L'n“.!'i cad ¥ |\."-. -.:“'“"\.lx|:l...-:
N emdite and orthociase., o ! SO0 and at the I.ﬁ'-!l.'.. M QUarTy

Rancieite (CaMn " Mn."0O.73H.0O

] | " & .

Ranciente. a hvdrated Mn oxide contaming ( nias Deen found

the Gambatesa nming Antolith @1 al 1983 N DroDanDiEy 1s o
are i the other Val Gravegha manes. It forms ageregates ol
nherul nd crnete in Freactie n the ore. The L aolde
PNETUICS dnNd CTusts 1 raciures in ine orc ne Ol s 20Aen
brown 1n the Iresh specimens. and black alter weathernine: 1t 1s
often associated with quartz (Antohilh er o YN S)

Realgar AsS
Realgar has been found in just a few specimens at the Molinello

mine as granules and small masses in the veins of chert ( Palenzona.

1991 )

Reppiaite Mn:(OH )« VO,)
I'{\.'i"r'l.l”l._' d IMMONOoCIiniy hj\-‘,iri*'&}.j 1"|l||-|.1|.t.11l.' i1 ”lln.”:;,t”\.'\l..'. WS
descnibed as a new sPeECIes Irom specimens L'l'll.L'l..E-,'Lt at the

Gambatesa mine ( Basso er al

1992). It was found In very sma
amounts as uny crystals in fractures cross-cutting a hausmanmie
lephroite carbonate-bearing assemblage. It 1s in places associated
with native copper and carvopilite. and is related 1o the hydrother
mal circulation of V-enriched and As-enriched fluids. Some speci

mens collected from the dumps in 2000 also show sussexite

crystals. The reppiaite crystals, orange-yellow to red. are minute
and tabular, flattened on ( 100), and with an irregular contour. Their

dimensions seldom reach | mm. It was named after the village of




I{a_-_:~|‘|_| near the Gambatlesa mine, <O lar it has nol been

reported Irom any other locah

Rhodochrosite i
Rhodochrosite 1s common n the Val Graveeha

Mangancsc

deposits as small masse Ilhing, and also as fine spect

mens with crystals up to mMm and as sphencal aggregates up o

em oin diamete crvstals ol other

minerals. Among the best ; A vsials collected at the
Gambatesa mune durine the | - many ol them associated with

¢ and ganophvilite rhodochrosite and

canophyllite specimens collected mamnly in the nmuddle 1980°s in

matenal trom a lareg quartz vemn encol red in the undereground

workings at the Mohinello mir

SOome nice  specimens collected in 1993 in the

Cassagna open pit, when a laulted K Ol ore nch in cavities was

encountered. In thas case the mineral formed bright crusts and

¥ . l.s { " . " " ]
spherules associated with wha barite and neotocite. Rhodo

1 T i 18 . 1 BT T, | | ¢ . -
CIrosiie s dnifhcul { INAd NOW d mMInImng nas ceascd because i

weathers rathen !.:["l-_'_f.

Rhodonite (Mn

Rhodonite abundam munerals in the district

NMUELC ITIRISSOS WOTE 1 unteréed dunng nining

Oambatesa and ( ana mine lurine the 1960)'s and at the

Mohnello mune in the mu | hose masses. which have a

high maneganese content, were often explonted as ore. During the

\ srir livtimiil ih
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\ 1 5 T8 X S 5 St T 11 1 . [I- T i1l LT

LIV SLALS .I[" i L ITN., v LI | TAaCiUures IC CTYVSLAS VET S

difterent from the large. stout ones trom Frankhn, usuallv have a
tabular habit, but acicular cervstals are also common

1
ne color 1s |

commonly pink. but occasionally
red, orange, yellow and even purple. For this reason some other
manganese sthicales werg 1 the past. assumed to be rhodonite
Analvsis led 10 the recogmuion ol some o0 specimens of
marsturite and pyvroxmangite. It is possible that further investiga
non of rhodonne-like mainerals can lead 1o hinds of more uncom
mian ‘F‘L'klu'*

Rhodonite 1s commonly first minerals formed in the
veins, in places followed by ie. rhodochrosite. barite o
copper. and by rare specie as pyrobelonite, tangeie and

gamagarnle

(Ba.H.O).(Mn* Mn").0

Ihis species 1s often referred to as the so-called “wad ™ masses

Romanechite

which frequently fill cavities in the manganese ore or in the chert at

the borders of the manganese deposits

Na.(Mn*Mn"), .S, VO (OH)

Saneronte, a rare sodium and manganese stheate, was tound for

Saneroite

the first time at the Gambatesa mine as tabular tnchmic crystals up
1o a few milhimeters, associated with braumite and bante. The
mineral 1s named after Edoardo Sanero (1901-1983), Professor ol
Mineralogy at the University of Genoa (Lucchetti er al.. 1981
Antofilli er al.. 1983). It shows strong pleochroism. color from
yvellow to deep orange, and easy cleavage

After the first find at the Gambatesa mine more specimens were
collected at the Molinello mine, sometimes even in some guantity.
between 1985 and 1989, The crystals reach | cm. and are olten
associated with bante. rhodonite. ganophylhite and bante, and
enclosed in calcite. Careful treatment with diluted HCI can expose
2N Wl «,'r_\.'xt.l]\

Saneroite 1s not easy to distinguish visually from nragalloite and

medaie. which are much rarer

Sarkinite Mn: (ASO NOH)
Sarkinite, a rare arsenate, was originally found in Sweden at

Harstigen in Pajsberg, and at Langban, and at Franklin (Dunn

1995-1996). In Val Gravegha sarkinite has been collected only a

few times, first at the Gambatesa mine (Cortesogno et al., 1979) as
yellow 1o orange prismatic crystals up to 1.5 ¢cm long in rhodonite
veins, sometnmes with bementite and abundant neotocite. Other
finds are known from both the Gambatesa and Molinello mines
(Borgo er al., 1988) with poorly formed crystals, associated with
saneroite and filling thin veinlets. Good specimens were collected
n 19992000 from the hausmanmite ore of the Gambatesa mine
These specimens show 1-2 mm, well formed crystals of sarkinite

assoclated with manganoan caleite crvstals

Selenium Se

Only one specimen of selenium to date has been collected on the
dumps of Gambatesa mine: it shows sub-millimetric crystals on
white quartz (Palenzona, 1996). The source of the selemum in this
specimen 1s not clear, and could be related to post-mining contam

nation

Silver Ag
Stlver was recently described in a quartz and native copper vern

at the Molinello mine (Borgo and Palenzona, 1988) as arborescent

Vv b

aggregates up o | ¢m

Smythite Fe,.S
Smvythite has been found at the Mohinello mine. as small metallic
|

CTVSLALS

mm or less, in vemnlets cutting chert (Palenzona. 1996

Spangolite Cu,"AKSO HOH),.CI-3H.O

Spangolite 15 known from only one find, as nice sky-blue
crystals associated with connellite, cuprite, arsenates and other
copper minerals, in the cavities in fossil wood at the Cassagna mine

(Palenzona. 1996)

Spessartine (7) Mn:"AL($10,)

Spessartine, a Mn-bearing member of the garnet g
erroncously reported from the Cassagna mine by Pelloux (1919)
In 1934 Pelloux himsell published a correction of the reported
data, identifying as tinzenite the mineral previously believed 1o be
spessartine. Nevertheless this species still appears in some hists ol
the Val Graveghia minerals (Antofilh er af., 1983). No macroscopic
specimens ol this species were observed by the authors, bul
extremely small (10-30 pm) granules. not exhaustively studied.

have been reported by Cortesogno er al. | 1979)

(Zn.Fe)S

Zing 1s a rare element in Val Gravegha: apparently sphalerite has

Sphalerite

been found only a few times at the Gambatesa mine. associated

with bornite, chalcopvrite and other sulhides

Strontiopiemontite CaSr(AlMn " Fe").51,0, O(OH)

'his member of the epidote group is the Sr analog of piemontite,
with strontium replacing calcium: it was described for the first time
from matenal found at the Cassagna and Molinello mines. as small
(3—4 mm) dark red veins and |010] elongated prismatic crystals,
associated with quartz, calente, rhodochrosite, rhodomite and
ganophyllite (Bonazzi er al., 1990). Strontiopiemontite looks like
the more common piemontite: only an analysis can confirm the
identification of thas muneral. which 1s quite rare in companson

with piemontite

Sulfur S
Only one specimen of sulfur has been found. 1n a braumite vein

at the Molinello mine in 1986. It shows a 3-mm group of well




Figure 50. Dark green tangeite crystals from
the Molinello mine; 1.5 ¢cm specimen. Andrea
Palenzona collection and photo.

Figure 49. Exceptional acicular sursassite crys-
tals, 3 mm, in a quartz cavity, collected on the
dumps of the Gambatesa mine (found 1993).
Marco Marchesini collection; Roberto Appiani
photo.

S

Figure 52. Tinzenite crystals up to 5§ mm on
acicular sursassite crystals, collected at the
Molinello mine in 1988. Marco Marchesini
collection: Roberto Appiani photo.

W ;- —

Figure 51. Tephroite crystal, 4 mm, from
the Gambatesa mine (found 1980).
Alessandro Pozzi collection, Roberto
Appiani photo.

Figure 53. Orange tinzenite crystals. This
exceptional specimen, 7 cm, is fractured,
recrystallized and cemented by quartz;
collected at the Gambatesa mine in the
late 1960°s. Renato and Adriana Pagano
collection: Roberto Appiani photo.




Figure 54. Tinzenite crystals with 6-mm
quartz crystals, from the old dumps at the
(Gambatesa mine (found 1993). Marco
Marchesini collection; Roberto Appiani
photo.

Figure 56. Orange tiragalloite crystals, 2
mm, from the Gambatesa mine (found 1994).
Private collection; Roberto Appiani photo.

Figure 57. Mineral collector Leandro de
Magistris and one of the authors (RF) hold-
ing a large specimen of crystallized tinzenite;
main adit of the Gambatesa mine, 1970,

Figure 55. Dark red vanado-
malavaite crystal and green
haradaite prismatic crystals,
GGambatesa mine; 1.5-cm
specimen. Gilorgio Corallo
collection; Andrea Palenzona
photo.




} sruiatal

ormed crystals, associated with manganoan calcite, neotocite
ind weathered alabandite (which 1s probably the source of this

Jement)

Sursassite Mo ALISIOLISLO-HOH)
'he rare silicate sursassite, reported from the Err Valley (Swit

rerland). New Brunswick (Canada) and some Japanese localities,

s been found 1n guartz veins cutling the “lean ore” at the
Molinello mune (Cortesoeno ef al.. 1979: Antofilh er al.. 1983), in
issociation with unzemite, ganophyllite and, in places, manganese
waides. It wsually forms vemns up to | cm thick., with acicular
rvstlals raneing in color from cream o chestnut-brown o reddish
wrown. Vugs contaiming good freestanding crystals up to 4 mm, n
"':.'.1-\."‘ LOrn 2 Ve L-'L-.__-_-J:|| ..,;".:_|"., 5. dre not ¢asy 1w hind .||'|1'| cyven
nore dithculn ollect witl | damaging the crvstals, because the
natnx. usually crossed by quartz-hlled veins, 1s very hard and
.q,ll'l,!"':'--l.'ll_.i.h Nl 1.':!..'.1{".'.,'..'\ !!..l.-r‘l.-"-:: '\i"'.'~.|!'|'.|1'!|‘-'~".L':L'l|.|'i=l|.'L|.l"._1
the 1980 s mainly trom old workines. Al the Gambalesa mine
Fsadssiie nas _:iw Deen oul I.I. inda some \;"L‘\!!H'\'Il\ xt‘”x'l.l'x'l:
1997 are a he best T :\!-..![H.I"-x H
Sussexite MnBO.(OH
1' L i % M '-.:- iy sCX I W s cO Cl I| |I Ii'i.'
Lambalesa mune a mecw imes, as pink 1o violet acicular crystals Lup
ong. Sussexite hills than tractures and 1s associated with
il 1epni PN (sl irinmite and reppaite (Cortesoeno
14774

linv crystals have been collected at Ponton and Gambatesa. n
ISSOCIAlion wWiln guanry [ he ypPeCHmens from Pontorn show an
niimal Wl il svnchvsite-={ 0 g and bastnaesne-(Ce) -H-Ii_'l'
d Pa Us8. Falenzo H). A ltew specimens ol a
! ' ' o RE] i ( d Nd. with a ve ow degr
| . V. Pernaps psd WImMorpns L nonazil 1 1in
! ! ' | ne L Datesa durs 1Ps
langeite CaCuVO (OH

langeite. an orthorhombic vanadate of calcium and copper
rim WLl nmichalcite. It was lound in nice -."~-=,1;~.|'!1'
;=' ] n "!1 e o mane |YR6H I':.I:'\.'Jl.-'l'r..i |I'h“. {".]I.'.*-‘-l'.! |
Y nd | rcis LITK 2Tecn mMmasses AssiCralions
Nnciude Pins dlmon-orange rhodonite quartz. caicite, braunie
ind 1in places, browmish red pyrobelonite and lustrous black tabular
vstals of crednerite. Dark green crystals of tangite in rhodo
nrosite d quartz veinlets were collected at the Gambatesa miung

| Q)

lennantite Cu.Ag. Fe.Zn) .As.S

\‘\[H.'u_:HIL"':-- belongine 1o the ennantte-tetrahedrite series. with
As content largely dominant over Sb, were collected in guarnz
verns at the Mohinello and Gambatesa mines (Amtofilli er a PLE
Borgo and Palenzona, 1988). The crystals are up 1o 5 mm, with
nistinct tetrahedral habit. Some small bronze masses associated
with goldmanite. ongmally misidentified as arsenosulvanite. are
wtually tennantite !u'!l.’..l-"l':lh‘ i1s often weathered and associated

with arsenates s ich as ohvenite and Lfl.ll-.“[ﬂ:‘m|||[f

lephroite Mn:"S10

fephroite, the Mn-member of the olivine group. has been
ollected since 1978 at the Gambatesa mine. as red to brown 1o
greenish brown crystals often included in calcite and associated
with rhodonite, rhodochrosite, sussexite and ganophylhite (Corte
»OeEno ¢ al 1979: Antofilli er al 1983). More recently, in the

carly 1990°s, several tephroite specimens were found at the

Cambatesa mine, as crystals up 1o 2 cm often included in calcne,

associated with bementite. In this case the color can range from

red-brown to greemish

linzenite (CaMn Fe ') ALBS1,O (0H)

lnzenite, a rare triclinic manganese sihicate, was found for the
first time in the Swiss Alps (Falotta and Parsettens near Tinzen.
Graubunden): it is also known from Akatore, New Zealand (Pelloux,
1934: Hochlemner, 1999) and from South Amencan locahtes
lnzenite was found in extraordinary specimens at the Cassagna
Gambatesa, Molinello and Monte Bossea mines, 1n vemns up to
20) cm thick and several meters long in chert (Antofilh ef al.. 1983)
linzemite often compietely fills the veins, but vugs with Crysiails
werce also encountered \\I'*»'.'-LI.J.!'\ in the larger veins and in the
1.tlJE1L'-.1 FUMICS

I'he crvstals are tnchnic and usually form rosettes and botryordal
aggregates. The color vanes from creamy yellow to orange-red
linzenite from Liguna is probably the best in the world. It 1s

commonly associated with

crystals of quanz, sursassite, rhodo
|| e | i .1" n ri . \ ||‘ |' | I I TTNanaa bini® (X 1
CNrosie, Calcite and. 1n Places. w | CNEICOCIIE, IMEANEgAancsc OxXIiudacs

and harmotome

liragalloite Mn:*AsS1.0,,00H)

Another species tor which Val Gravegha 1s the type locality 1s
tiragalloite. The original matenal was collected in the 1970°s at the
Mohinello mine (Gramaccioh er al., 197/9. Gramaccioh er al

1980) as small orange granules associated with medaite. The main

4

charactenstic of the crystal structure of uragallome 1s the presence
| the arsenatotnsilicate wn, the first known example of non
isolated AsQO, groups, with three tetrahedra based on 51 and one
based on As. This feature implies extreme hydrolysis-preventing
physical and chemical conditions, rare 1in nature and probably

| 1 i Y 1 ¥1div " g &1 i
related o low temperature and high concentration in solutions

Nracalloite remained an extremely rare mineral at the Molinello

ne which was. for several vears. the only known world locality

until the maddle 1980s. when good. small (about | mm) crvstals

vere lound at the Cassagna mine in a vein in the braunite ore
|:\-HL-_.:'.-..'~'. \"\i”'! h!i_"._ii',!l.' .!._1|;l_,’ ._~|_|\-|rl_- \||!'.1 --11!"']"“'\!“'\_ 't{1-|_‘;-
and Palenzona, 198K

Other specimens have been Hlected. always 1in very small

amounts, again at the Mohinello mine, in particular in the last years
Mooperalion Al the Gambatesa mine some SPECHTICNS WETC also
found. in association with rhodonite or calcite. In thas case the
cr slals, oranee o vellow in color, are up to I mm

Nragalloite was later reported from Alpine manganese occul
rences (Bedogne er al., 1993), but it 1s sull a very rare speaies. The
name of this mineral honors Paolo Onofrnio Tiragallo ( 1905-1987)
a well-known muneral collector from Genoa, later curator of the
mineral collections at the Mineralogy and Petrography Department

of the Umiversity of Genoa

litanite CaThiSiO
ltanite has been found in chent fractures as small (less than

I mm), colorless crystals with quartz, anatase and chnochlore at

the Moline

L MMIne

Todorokite (Mn—.CaMgMni*O,-H.O
fodorokite 1s one of the non-crystalhized manganese oxides

which form “wad™ at Val Gravegha (Antofilli er al., 1983)

Tvrolite CaCu: (ASOHN(CONOH),'6H.0
['yrolite has been found rarely at the Cassagna mine, as small
rosettes ol green-blue crystals, associated with comichalcite, cop

per, cupnte and secondary copper minerals (Palenzona, 1991)

Vanadomalayaite CaVOSI0,
Vanadomalayaite is an extremely rare mineral for which the

Gambatesa mine 1s the type locality. It occurred in veinlets cutting




the chert which hosts the manganese ore. Associated with haradaite,
calcite and quartz. It has been found as subhedral 1solated crystals
rarely exceeding 0.5 mm in size. The habit 1s prismatic, with a
M ||j [ |“ L!l.'.l"..:_‘\' It SN bles 4 dark |'._|| Litanite |'""L‘If'|'_'

actually an analog of utanite, with V replacing Ti, and of malayaite,

with V replacing Sn (Basso ef al.. 1994)

Volborthite Cu OA0OH),-2H.O
Volborthite was the hirst vanadun arineg mineral described

irom 1"'-‘[: Uraveeha (Cor

1983). Wide spread

.‘Lr:}l'l'll:l: el Ii..
particular at Cassagna
mine. 1N was also tound 11L Jl ]l"-;' SCrava
mine (Basso er al.. 1Y8K isually forn rusts and thin coatings

| - i1
walls Of small

3 ¥ w Ir 1
I MY And ds

daciures 1’. 1S also Kni
rosettes and spherules up mn he lor ranees Irom ereenish
vellow 1o dark egreen, sugeesting the ibility of vanaton n

composition o imdentined

inadium species » fosstl wood 1s

% - fan " % . . ] . & " . . 3 .
an indicator ol interestu . LIve copper, cuprile

d7unte, \.!I-.|:!'-.'|'L| L SETHOSIAEeniie

Wroewolfeite

Wroewoltente was tound as ONUEAry muners il the Gambalesa

nne. 1in a iinze c vel wsOCi1ated with chalcocme (f Balestra

Wulfenite
Wulfenmite ha e C ied rarcly in the md-valiey hmestong

Zalesiite VOHWOH), -3H O

A\ calcutr

L
| O6H6
specCies Zalesile

A neodvmiume-rich mn

Zeunerite
Zeunerite has been

Cassagna mine. as three

wo Oof which were used
remamns o represent thi
volborthite, native coppet

minerals (Palenzona, 1996)

Zircon ZrSi0
Pink prismatic crystals of zircon about | mm long were recently
found as inclusions in trondhermitic granites found in sedimentanry

breccia near the village of Arzeno

Unconfirmed species and unknowns

A muneral found sparngly as dark red, lustrous granules and
small (less than 1 mm) cubic crvstals has been tentatively de
scribed as “vamatoite™ (Palenzona, 1991), a hypothetucal Mn-end
member of the garnet group (not an IMA approved species). This
mineral was found at the Gambatesa mine, associated with green
goldmanite, in calcite and rhodonite veins

I he names ol a few species sometimes circulate among collec

tors and occasionally are reported in the local hiterature although

they have not been determined with certainty. Among them
tenorite, “itlhite”™ and zinnwaldite (from basalt cavities in the
Molana quarry). hyalophane (adulana-like crystals associated with
barite). marokite and “aximite” (a group name; actually only two
members of this group, manganaxinite and tinzenite, are reported
from Val Graveglia)

Al least a dozen unknown minerals have been found at Val
Gravegha. Some of them might someday be recognized as new
species, while some others will probably remain unknown, such as
the Nd-nch zalesmte-hike mineral from the Molinello mine men
tioned above, or an Sb-contaiming acicular sulfosalt found n one
specimen at the Gambatesa mine, which was accidentally de
stroyed during a microprobe analysis
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1THE
SHIRLEY ANN CLAIM,

INYO COUNTY,
(CALIFORNIA

Paul M. Adams
126 S. Helberta Avenue #2
Redondo Beach, Califormia 90277

The Shirley Ann lead-copper deposit, recently incorporated

into the new Death Valley National Park, has produced a

suite of well-formed oxidation-zone minerals including a
new species: ferrisurite.

INTRODUCTION

While a graduate student in geology at the Umiversity ol
Southern Califormia in the late 1970°s, | supplemented my studies
with personal mineral collecting tnps. In a Califormia Davision of
Mines report (McAllister, 1955), 1 came across a reference 1o
wulfenite and cerussite at the Shirley Ann claim, a small oxidized
lead-copper deposit near the north end of the Panamint Range, jusi
west of Death Valley Nanonal Monument. As everyone knows, it 1s
difficult 1o hind localines with collectable minerals that have not
already been over-collected. | had never seen or heard of specimens
from this locahty, and it certainly seemed remote and obscure
L'I‘u‘-ug,lh 10 have esc .l[‘l-L'Li collector notice. | decided that thas would
be a suitable destination. However, after suffering a vanety of
scrapes and dents to my car and finally punching a hole in the gas
tank, I concluded that my 1975 Plymouth Valiant was not a suitable
field vehicle. The Shirley Ann claim would have to wait until this
poor student could atford better wheels

Ten vears later, |1 purchased a four-wheel dnve truck. and my
mineral collecting trips resumed. While on a collecting trip in the
vicinity of the Shirley Ann claim | decided to pay the site a visit
I'he claim supposedly could be reached via a 3 1o 4-km foot trail
shown on the topographic map, but considering the very rugged
nature of the terrain and the age of the trail, | decided that locating

and following the trail would be difficult. After further consider
ation, | concluded that by following the dry washes | would end up
only a short distance from the claim

l'he presumably easier course proved 1o be far from easy. The
several Kilometer-long hike traversed some nearly impenetrable
grapevine jungles growing near springs. Then, the canyon became
very narrow and a boulder fall made 1t impassable. The boulders
were oo large (the size of cars) to climb over and 100 tughtly
packed to crawl between. Sitting there somewhat dejectedly. |
consoled myself that 1 had made a valiant effort. Before starting
back, | lingered a bit, staring at the steep canyon walls, when |
sensed something unnatural about the rock formations. Someone
had built a crude set of switchbacks up and around the boulder fall’
T'he constructed trail led me past this and additional obstacles unul,
before long, | easily located the claim

I'he crystalhized minerals that | found on the dumps included
wulfenite and nametite, but they were all of micromount size and
not particularly abundant. At the ume it didn’t seem that my
considerable efforts had been adequately rewarded: however, among
the matenal I camed back was a single specimen containing a 3
mm vug with a spray of an unusual, fibrous, olive-brown mineral
An X-ray diffraction (XRD) pattern of the fibrous mineral closely




Figure 1. View of the Shirley Ann claim with the Nelson
Range and Inyo Mountains in the background.

matched that ol surite, a sihicate related 1o the smectite group. A
qualitative chemical analysis confirmed all of the essenual ele
ments 1n sunte, except aluminum, and also indicated the presence
of won. This suggested that the unknown might be an iron analog
o1 sunie

Between the tme that the XRD pattern was obtained and the

identification was made. the original and only specimen was lost!

I'his prompted a hasty return trip to the Shirley Ann claim and, at

that ime, | found suthicient matenal to permit formal descnption of

the new muneral ferrisurite (Kampf er al., 1992). Besides fermsunte.
I

the second visit vielded well-formed microcrystals of wulfenite,

cerussite, mimette, hinante and malachite

10

LOCATION

The Shirley Ann claim (elevation 1400 meters) 1s located about
300 meters southwest of Big Dodd Spring in the Ubehebe mining
district, which i1s about 45 km due east of Lone Pine and 22 km
north of Darwin, in Inyo County, Califormia. The claim can only be
reached by hiking approximately 4.3 km from the Saline Valley
road or 8.5 km from the Lippencot mine

In 1996 the area surrounding the Shirley Ann claim was
incorporated into the newly established Death Valley National
Park, and for this reason, mineral collecting 1s now forbidden there.
As a result of the nearby springs, this area has an abundance of
interesting wildlife. The juxtaposition of the springs on the desert




Figure 2. Free-standing radiat-
ing aggregates (to 3 mm) of
ferrisurite (habit 1).

Figure 3. Free-standing radiating aggregates
(to 2 mm) of ferrisurite (habit 1).

ferrisurite (habit 2).

environment makes this one of very few places in the desert where
one can find grapevine jungles and cat tails in close proximity with
cacti. During early collecting trips it was not uncommon 10
encounter a herd of bighorn sheep and, on one occasion while at the
claim, a large ram appeared and vocally protested the presence of
an intruder in its territory.

HISTORY
It has been conjectured (McAllister, 1955) that the Shirley Ann
claim had been worked as early as 1902 under the name of the

Eureka claim, based on limited physical descriptions given in early

mining records and mineral reports. Inyo County records indicate
that the Shirley Ann claim u.ua"luyuwd by Earle Carr, Jr. in 1940,
and by 1950 unt was owned by H. P. Gower. At that ume the
workings consisted of a 35-meter-long southwest-trending adit
with two short adits north and south of the main portal (Fig. 2)
About halfway into the main adit a steeply inclined shaft reaches
12 meters to the surface, where it connects with a short (8 meter)
adit. In the lower main adit a short dnft extends about 8 meters
southwestward from the shaft. The southwest extension of veins
exposed in the adits are explored by a senes of surface trenches that
extend for about B0 meters. There 1s no sigmficant difference in the
description of the workings given by McAllister (1955) and the

The Mineralogical Record, volume 12, Sepiemiber—{cio

present-day workings, indicating that very little work has been
done since that ume, probably because of the difficult access

GEOLOGY

The Shirley Ann claim is situated along the eastern margin of a
metamorphosed block of Paleozoic limestone (Pogomip Forma-
tuon?) that 1s in contact with a calcic facies of the Cretaceous
Hunter Mountain quartz monzonite, that ranges in composition
from pyroxene-biotite gabbro to olivine gabbro. The mineral
deposits of the Shirley Ann claim were probably controlled by
faults in the metamorphosed sedimentary rocks (shaly and silty
limestones) (McAllister, 1955). The principal area of mineraliza-
tion, which contains lead and copper ores, is concentrated along
the main adit and extends up the shaft to the connecting small adu
Galena altening to cerussite occurs as vemns in calcite and quartz
gangue in the lower adit and massive cerussite 1s common on the
dumps. Covellite occurs as nms on partially altered galena and
along cleavage faces therein. Minor wulfenite, mimetite, pyrite,
chalcocite, chalcopyrite, hematite, chrysocolla, and malachite oc
cur locally, often associated with altered galena veins. In the
southwest-trending surface trenches the quartz and calcite veins
locally contain minor amounts of chrysocolla and crystallized
malachite, galena, cerussite, wulfenite and linante. The Shirley
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Figure 6. Scanning electron micrograph (SEM)
of ferrisurite (habit 1) on calcite crystals.

Figure 7. SEM of calcite crystals impaled on
ferrisurite.

Fernsurite occurs in three main habits, some of which were not
known at the time of its formal description. The first consists of 2
3 mm fibrous olive-green to golden brown aggregates which are
found in small. 3-5 mm cavities in coarse-grained brown calcite
and fine-grained white to gray quartz gangue. Such aggregates n
vugs served as the type specimens for the formal description ol
ferrisurite. Free-standing. undamaged. radiating fibrous groups (1o
3 mm) are exceedingly rare. More typically the femsunte crystals
are bent or matted. Closely associated minerals include mimetite.
calcite and wulfenite, which may or may not be closely associated
with altered galena. Occasionally, radiating groups of fernsurite

occur in bunches up to 1.5 cm. In the second habit, fernisurite forms
olive-brown to dark green radiating fibrous aggregates (to 4 mm)
on fracture planes along thin (1 mm) veins in quartz gangue

Fracture surfaces up to 6 x 9 cm covered with radiating fernsurite

have been observed, but are very uncommon. Ferrisurite of the
third habit consists of compact olive-green to dark green fibrous
aggregates intimately intergrown with coarse-grained quartz and
minor, massive, gray cerussite, chrysocolla, mimetite and galena
This matenal 1s more disseminated and difficult 1o 1solate from its
surroundings

Occasionally white to cream colored pseudomorphs of a smectite
mineral faithfully retain the fernsurite radhating fibrous morphol
ogy. This 1s not unexpected because it has been shown that sunite
reacts with acids to produce smectite as a result ol dissolution of
the interlayer Pb-Ca carbonate (Hayase er al., 1978). More com
monly, alterations of fernsunte are yellowish to brownish in color
and less of the radiating fibrous structure 1s retained
Fornacite (Pb.Cu) | (Cr,As)O,].(OH)
Minute (0.25 mm) blades of olive-green fornacite were con

firmed on one specimen collected from the dumps

Galena PbS

Clots and stnngers of pnmary galena up to 10 ¢cm n size are
found in some of the underground workings and are surrounded by
cerussite and chrysocolla. Thin films of covellite have been
observed on some galena cleavages and as thin nms on altered

galena clots

Linarite PhCu(SO NOH)

Bright blue films of linanite (1o 4 x 6 ¢n) have been observed
with malachite on the dumps by the upper adit: 1-2 mm crystals on
milky quartz crystals have been collected from one of the surface
trenches above the upper adit. Associated minerals include mala
chite. cerussite, galena and chrysocolla.

Malachite Cu(CONOH),

In one of the surface trenches above the upper adit, 3-4 mm pale
ereen radiating tufts of malachite are found with cerussite, hinante,
chrysocolla and galena in milky quantiz veins. At the same site
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Figure 8. Yellow hexagonal prisms of mimetite
(to 1 mm) on calcite gangue.

Figure 9. Group of equant, cyclic twinned cerus-
site crystals (3 mm).

Figure 10. Smectite pseudomorph (2 mm) after
ferrisurite with mimetite and wulfenite.

Figure 11. Acicular mimetite crystals (indi-
vidual crystals to 0.04 mm x 0.5 mm).

Figure 13. Radiating aggregate of gray
Figure 12. Radiating acicular malachite (2 mm) mimetite (2 mm).
with cerussite on quartz from one of the sur-
face trenches.




Figure I5. Pyramidal wulfenite crystal group
(largest 1 mm).

Figure I4. Linarite crystals (1 mm) from one of
the surface trenches.

Figure I7. Tabular wulfenite crystal (1.5 mm)
displaying phantom.

Figure 16. Equant wulfenite crystal (1.5 mm) on calcite.

small (1-mm), transparent, dark green flat plates and bladed

crystals have also been observed

Mimetite Pb.(AsO,).CI
Mimetite i1s relatively common and displays a wide range of
morphologies and colors. Most often it is found as small (10

0.5 mm) white to pale yellow rice-shaped aggregates, which occur

i
with fernisurite and wulfenite. Less commonly it is found as vellow

hexagonal prisms (to | mm) and pale gray radial aggregates (1o
2 mm) in calcite gangue. Pale gray-green spherical masses (1o
6 mm) have also been found in small vugs lined with milky quartz
crystals associated with an altered galena body in the lower adit
Acicular, pale orange crystals occur with wulfenite, and matted
aggregates of very fine acicular yellow crystals have also been
found on milky quartz crystals

Waulfenite PbMoO,

Waulfenite, while never abundant or very large, is one of the most
interesting minerals from the Shirley Ann claim because of the
multitude of crystal habits that have been collected. It has been
found both in the lower adits and in quartz veins in the upper

The Mineralovsal Record

trenches. Thin tabular crystals to 3 mm occur as solitary individu
als in small vugs associated with altered galena bodies. These
crystals may be transparent, show signs of phantoms, and range in
color from pale yellow to medium or dark orange. Gray nodular or
orange semi-acicular mimetite is commonly associated. As crystals
become more equant the pyramid faces become more prominent;
groups of individual crystals to 2 mm with this mixed morphology
have been found coating fracture planes in the rock. The pyranud
faces can also become developed to the point where the pinacoid 1s
absent and the crystals are relatively elongated. Homo-epitactic
pyramidal overgrowths on tabular crystals have also been observed

Pale gray tabular crystals (to 1.5 mm) that were suspected of
being wulfenite were found to contain appreciable tungsten, In
addition to lead and molybdenum. The exact composition was not
determined but semi-quantitative analysis indicate that tungsten
may be substituting for up to 20% of the molybdenum in these
wulfenites. Associated minerals include gray muimetite, orange
wulfenite of various habits and cerussite. Gray-blue chrysocolla
overgrowths on these tungstemian wulfenites have also been
observed.
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Figure I. A single spray of witches’ broom
habit niobokupletskite from the original vug in
the former De-Mix quarry of Mont Saint-Hilaire
rests in an etch cavity in white microcline
feldspar. Size of spray 1.5 mm. Q. Wight photo.

Figure 2. Extremely rare 0.5-mm balls Figure 3. Green ferroceladonite “mud” Figure 4. Clusters of witches’ broom nioboku-
of dark green ferroceladonite sparkle packs the interstices of albite crystals in pletskiie from the original vug opened by Dr.
from this specimen in the collection of this specimen from the famous “‘green hole™ Peter Tarassoff in 1970. The sprays range from
the Canadian Museum of Nature. Q. of 21 May 1972. The white, 0.5-mm sprays 1 mm to 1.5 mm. Q. Wight photo.

Wight photo. are strontium-apatite. Q. Wight photo.

Sunday, July 12, 1970, was a hot, clear day in the quammes on
Mont Saint-Hilaire. There had been a blast in what was then the
De-Mix quarry (the center one of the three) on the preceding
Friday. and there was a large fan of rubble stretching out on the
quarry floor from the back wall. I was sitting half-way up the slope
working on a mediocre boulder when | spied a small mobile dot
entering the quarry. The dot urned into Dr. Peter Tarassoff, who
had been away for several weeks and was on his first visit to the
quarry in some time.

Peter climbed up the rubble slope toward me, said “Hi” on the
way by, and proceeded to the newly exposed back wall, where he
stuck his hand under a rock slab and began hauling out large
analcime crystals (up to 10 cm!). He had hit such a bonanza that he

had to go find a couple of dynamite boxes left by the workers to
pack them out. Aside from drooling a little, there wasn’t much |
could do at the ime, but | did scavenge a bunch of the gravel from
the bottom of the vug later on.

On examination, even the gravel proved to be very productive
There were aeginne crystals with oddly clubbed ends; pale pink,
blocky ancylite crystals; spiky balls of calcite: very complicated,
water-clear crystals of an unknown mineral: tiny, resinous brown
crystals of a second mineral showing a hexagonal pyramid termu-
nation, and pale brown sprays that were obviously astrophyllite

At home, a UV lamp gave a nice green glow to the water-clear
crystals. Under the microscope, their complicated habit became
roughly tetrahedral. That added up to genthelvite. The hexagonal
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brown crystals tumed out to be hemihedral. That suggested wurtzite
'he astrophyllite was so charactenstic in shape. so much like small
iwig broom heads. that | called it witches™ broom astrophyllite

\ -III1|‘i._' of vears later. | handed a ner:"ik' to the staft at the
Smithsoman Institution. Dr. Pete Dunn checked the genthelvite,
and descnibdd 1t as end-member material. with no ron content. D
Arthur Roe mounted a single crystal of the brown matenal on the
Gandolh camera. and contirmed that it was indeed wurtzite. Other
studies later showed the ancylite 10 be calcioancyhite-(Ce [he
witches™ broom astrophyllite was merely pretty, but nice. so | sent
-..|IH.E"IFL"~ to a number of collectors as an item of interest from Mont
Samt-Hilaire

Over the next 30 vears. | sent a lot of witches broom J\Eh*!"h_‘u-llllx'
to people in vanous parts of the world

Ouawa, Canada’s capital city, has two umiversities and a lot of
research capability. One of the researchers, Paula Piilonen, a Ph.D
candidate at the University of Ottawa, was also a member of ow
micromounting group. A couple of years ago, she mentioned that
she intended to do her thesis work on astrophylhite. 1 showed her
my witches” brooms, and gave her some samples, as did Di
larassofl, the ongmal hinder of the vug. Shortly therealter we
heard from Paula. The witches™ broom astrophyllite proved to be a
new species—uniobokupletskire. To be specific, it's Type [ mio
bokupletskite (see Mandarnino, Mineralogical Record, vol. 32, no
. P IR}

10 what s the point ol this story”! There are three points

(1) In the amateur community, 1t's usually the micromounters
who find the new minerals

(2) New minerals don’t have to come from yesterday’s field trip
['hey could have been in vour basement for 30 vears

(3) Everyone who has a specimen labeled “Witches' broom
.1\':!|1F"1'!}||Ir.'».'. should \t].:H:_.‘L' the label to read ”\1':"1'"'1"L_lti‘l!L'F\-kih‘
(Type 111).”

Actually. exactly the same thing happened with ferroceladonite
It appeared in the late 1960's as the green mud that collectors spent

hours washing away from their epididymite and elpidite specimens

Personal commumcation. Dr. Peter Tarassoft

at Mont Saint-Hilaire. We had it in bucketfuls and paid no attention
o it, except as a nuisance. It was described as a new mineral in
1998, using infinitesimal scraps of material from a locality in New
Zealand. The lesson is simple: go over your collection again and

agamn, and really pay attention to the accessory minerals

SOME STATISTICS?

Mont Saint-Hilaire 1s the curremt Mecca for collectors of
microminerals. Glossy magazines print colorful shots of 1its gor
geous Cry stals. and collectors salivate at the prospect ol the next
hinds. What people tend to forget, 1s that the Poudrette quarry (1t's
all one now) on the Magic Mountain 1s there for commercial

aggregates. The quarry was opened in 1954 10 provide roadbuilding

matenal for Autoroute 20 between Montreal and Quebec City
loday, it produces 150,000 metric tons of shingle stone and
S00.000 tons of construction aggregates per vear, using HI"I."'\'E.,I]
techmiques to crush and screen on-site

Shingle stone is the term used for the fine granules stuck to the
asphalt shingles on the roof of your house. It i1s made of crushed
hornfels (referred to in the commercial world as “trap rock™). The
hornfels 1s good for this purpose because it i1s low in wron. That
means that it doesn’t produce rust streaks down the sides of the
house as 1t weathers. It takes 2.75 tons of hornfels to pr wduce 1.50
tons of shingle stone

Construction aggregate 1s made from the syenite bodies. It 1s

crushed to 14-20 mm for asphalt or ready-mix: 5-14 mm for
concrete aggregates: 5-10 mm for asphalt stone, and so on
Hornfels 1s processed from 6 am to 3 pm and syenite from 3 pm to

H'IldTlI:._'hl O prevent cross-contamination.

SOME STATIC

Nobody hikes minerals with acicular habits. In the first place,
they break too easily. In the second, when they do break it's usually
because most of the tip has just buried itself in your finger, and you

are going to have to spend the rest of the evening digging 1t out. In

I'he information was gleaned from Aggregates & Roadbuilding

Canada's Rock 1o Roads Magazine, 1"ill:;l_"«."JlJI”IL' 20000, Pp |3-14
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Figure 5. To darken the bases of clear boxes (1),
most collectors use paint (2), or spend time
meticulously cutting squares of black paper
into cruciform shape (3) to make inserts. Bill
Hunt has a much easier idea. Two simple
rectangles of black paper of the correct size (4A
& B) are much easier to cut and insert. When
combined with a piece of folded white paper
containing the required information (5), the
result is a fine micromount box (6).



the third, those miniature hedgehogs collect hairs. Take a look at
any cluster of acicular crystals under the microscope, and there are
usually half a dozen hittle dust hairs ot one kind or another wound
between the needles

Over the years, there has been plenty of depilatory advice given
in books on mineral collecting. It has ranged from blasting with
compressed air to passing the specimen through an open flame in
the hope that the hairs would burn away. None of 1t worked very
well.

Recently, Rodney Lee, owner of Simkev Minerals, purchased an
old micromount collection in which were several hirsute speci-
mens. He was puzzling over the eternal question of removing
remnants of someone’s angora sweater from the good bits when he
thought of combing them out. A mineral comb would be a great
idea if someone could come up with one that would pass neatly
between fragile crystals without causing chaos. That probably
can’'t be done, but as he proved, one can use a comb nonetheless

Rodney took an ordinary plastic comb, rubbed 1t briskly on his
trouser leg for a few seconds. then passed it over the specimen.
Voila! Those nasty hairs promptly jumped to the electrostatically
charged comb, leaving the specimen as hairless as one could wish
for.

LINERS

The difficulty with some problems (such as hairy specimens) is
that the best solution may be too simple to occur to anyone. We
usually go through all the complicated ones until the “Why didn’t
| think of that!” solution emerges.

Bill Hunt was inducted into the Micromounters Hall of Fame in
1984. He got there by being industrious, inventive, helpful, gener-

ous, and smart. He also came up with a simple solution to a long-
term problem.

Bill has been micromounting for a long time. In fact, his first
When
plastic boxes came into general use in the 1950’s, Bill switched to
those along with everyone else. Plastic boxes brought problems,
however. The most appealing mount was obviously in a black box
with a clear hd, but boxes came all clear and colorless, or all black
Rich collectors bought equal quantities of each and switched lids.
Well-off collectors bought black boxes and extra clear lids. The rest
of us bought clear boxes and thought of ways to turn the bottoms

micromounts were made using bottle caps (inventive!).

black. We used brush-on paint, spray-on paint, sheets of black
paper liners die-cut to fit, and even special tools holding scissors to
allow cutting the cross-shaped liners from black construction
paper. Wooden blocks were carved to fit the liners precisely in the
boxes.

A lot of thought went into those liners, but they didn’t always
work. The boxes vary slightly in size, so there would either be
protruding paper edges and crumpled bottoms on small boxes. or
wide gaps in the comers of big ones.

Along came Bill Hunt. Bill didn’t bother with cruciform liners
He just cut two strips of paper of the right width and length, and
folded them into the box at right angles to each other. No fancy
tools, no tricky corners, no paint, no die-cut sheets—no problem!
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Calcite, Tsumeb, 5 inches: from Keith Proctor, Feb. 1978
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sets of electron microprobe data: MgO 12.76, MnO 34.32, ZnO

4.48, ALLO, 2.25, Fe,0, 6.76. As,O; 15.84, As,0, 6.56, H,O

. (13.74), Total (96.71) wt.%. H,O was calculated assuming

A stoichiometry. The crystal structure results showed that Mn s

B S T RAC T S Mn™, Fe i1s Fe™ and As is present as As™ and As™ ina 1:2 ratio

Empirical formula: (Zn, Mn, 5)s, (Mn; Mg, 1)y, ol Fel,

OF NEW MINERAL Al )s ol AS7O,), W(AS™O,), (OH),, ... Relationship to other

| species: The crystal structure resembles that of hematolite

. Name: For Dr. Takaharu Araki (1929-), formerly of the University

DE SCRIPTI ONS of Chicago, for his numerous crystal-structure contributions l;-

mineralogy. Comments: IMA No. 1998-062. Note that the

crystal structure has been solved

ROBERTS.A. C., COOPER, M. A, HAWTHORNE, F. C., GRICE,

). D., and FEINGLOS, M. N. (2000) Arakiite a new As-bearing

hematolite-hke muneral from Langban, Virmland, Sweden

Mineralogical Record 31. 253-256. COOPER. M. C. and

HAWTHORNE. F. C. (1999) The effect of differences in

coordination on ordering of polyvalent cations in close-packed

structures: the crystal structure of arakiite and comparison with
hematohite. Canadian Mineralogist 37, 1471-1482

Bakhchisaraitsevite Monoclinic

Na,Mg[PO,],-7H,0

Locality: Kovdor massif, southwest Kola Peninsula, Russia (Lat

== n =

67°35" N. Long. 30°20" E)

Occurrence: In a mineralized vuggy dolomite carbonatite. Associ

: ated minerals are: bobiernite, pynite. collinsite, “chlorite,” nastro
J. A. Mandarino
phite and juonnute

Chairman Emenrtus of the Commission on
New Minerals and Mineral Names

of the International Mineralogical Association

General appearance: Fan-shaped aggregates or single bladed

1-_'|
tabular crystals (up to 0.5 x 1.5 x 2 mm)

Physical, chemical and crystallographic properties: Luster: vitre
and , -
: ous. Diaphaneny: transparent. Color: hight yellow, colorless on
Curator Emenitus
ereemsh. Streak: white. Luminescence: nonfluorescent. Hard

Department of Mineralogy ' ' ' )
! e HESS : O : / 1’! el hli[[lk." ( rrvti-l'l“'l.'r ,““l | E‘L'FT\.L[
Royal Ontario Museum

100 Queen’s Park
Toronto. Omtanio, Canada MSS 2C6

Fracture: not mentioned. Densiry: 2.50 g/em' (meas.), 2.44
g/cm’ (calc.) (given as 2.47 g/em’). Crystallography: Mono
chimic, P2J/c, a 8.324, b 12926, ¢ 17519 A, B 102.03°, V 1844
AL Z 4 ab:e =0.6440:1:1,.3553. Morphology: no forms were
Arakiite Ml r'I-H'TlHHFlL’L! ]v:mn\uﬁ]:_' none r.n::'m:um'd l-rﬂ.\"prm'dt*r dt'ffm"t'*
tion data: 10.31 (33) (011), 8.56 (100) (002). 3.562 (22)(123)
349623 (124, 331423 (204). 3.020028)1125), 2.849(33)
(231). 2.675 (25) (125, 232). Optical data: Biaxial (+), « 1.538,

B 1.540, v 1.543, 2Vimeas.) not given, 2Vicalc.) 797 (given as

125" X ac =45, Z = b. Chemical analytical data: Ten sets
of electron microprobe data are give. One of these 1s: Na.O
9.17, MgO 29.40, Ca0 0.07. MnO 0.33, FeO 0.84. P.O, 41.57
H.O (18.62), Total (100.00) wt.%. H.O was calculated by
difference. Empinical formula: (Na,,Ca,, ). (Mg, Fe
Mny, el POL)L GO, T.00H.O. Relationship to other spe-
cies: It 1s somewhat similar to nmkorolgite, Mg Ba(PO,),-8H.0

Vame: For Alexander Yu. Bakhchisaraitsev (1947-1998) who

(ZnMn* Y Mn* Mg),,(Fe' Al),(As"O N As™0,),(OH),,

Locality: Langban, Virmland, Sweden

Occurrence: Associated minerals are: hematite (specular), calcite
and magnussonite

General appearance: Aggregates of micaceous plates covering an
area of 15 x 10 mm

Physical, chemical and crystallographic properties: Luster: resin
ous to submetalhic. Diaphaneiry: opague but translucent on thin
edges. Color: red-brown to orange-brown. Streak: pale brown
Luminescence: nonfluorescent. Hardness: 3 1w 4. Tenaciry:
brittle. Cleavage: {001} perfect. Fracture: uneven to almost el muinencde of she Bok Bhmiasale o 30 wesss sad

subconchoidal. Densirv: could not be measured because of the . :
discovered eight new muneral species. Comments: IMA No
1999-005

LIFEROVICH, R. P, PAKHOMOVSKY., Ya. A., YAKUBOVICH.
0. V. MASSA. W LAAJOKIL K., GEHOR. 5.. BOGDANOVA,
A. N.. and SOROKHTINA, N. V. (2000) Bakhchisaraitsevite,

Na.Mg.|PO,],-7TH.O, a new mineral from hydrothermal assem

small amount of material, 3.41 g/cm’ (calc.). Crystallography:
Monochinic, Ce.a 14248 b 8228, ¢ 2423 A. B 93.62°, V 2843
AL Z 4 ab:e = 1.7316:1:2.9448. Morphology: no forms were
observed. Twinning: none observed. X-ray powder diffraction
data: 12.07 (100) (002), 6.046 (100) (004), 4.119 (30) (020).
4.040 (90) (006), 3.148 (30) (404, 117), 3.030(70) (224), 2,411
(40) (424, 515), 1.552 (70) (640, 351). Optical data: Biaxial
(=), a 1.723, B 1.744, v 1.750, 2V(meas.) 40°, 2V(calc.) 56°;

dispersion r > v, medium: nonpleochroic: Y = b, X A ¢ =4" (in

blages related 1o phosconte-carbonatite complex of the Kovdo

massif. Russia. Newes Jahrbuch ftiir Mineralogie, Monarshefre

2000. 402418

— e . . — S S —

obtuse angle ). Chemical analytical data: Mecans of thirteen Continued on page 416

The Mmeradevncal Recvord, v ! R r— — o —— 1] Jf J




Stuart © Donna Wil@ﬂ@ky

5 inches)

Calcite, 5 inches tall, from Jalgaon, India

Photo by Stuart Wilensky (Specimen

QT T
Order Our Video Catalogs for $15.00

Outside U.S. & Canada. $25.00

Photos Sent Upon Request.

*WE PURCHASE IMPORTANT SPECIMENS
AND COMPLETE COLLECTIONS

#127 Sullivan St.. Wurtsboro, NY 12790
Shop: (845) 888-4411 Home: (845) 695-1550
Fax: (845) 888-2889 E-MAIL: stuwil@aol.com

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



The Val Graveglia Manganese District (continued from p. 379) PELLOUX. A. (1934) Tinzenite e parsettensite della miniera di

— - ; Cassagna (Liguna). Bollentino della Societa Geologica haliana,
PALENZONA. A. (1996) I nostri minerali. Geologia ¢ mineralogia §3, 235-238
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Chabazite-Sr

Trigonal

(Sr,Ca)[ALSI0O,,]-6H,0

Locality: Suoluaiv Mountain, Lovozero alkaline massif, Kola
Peninsula, Russia

Occurrence: In a thin aegirine-potassic-feldspar pegmatite cross-
cutting nepheline and nosean syenites. Associated minerals are
analcime, gonnardite, vinogradovite, phillipsite, lavenite,
seidozernte, fuorapatite, acgirine, potassic feldspar, nepheline,
ilmenite, lorenzemite and sodalite

General appearance: Coarse disk-like crystals (up to 0.3 mm)
Open-book-like aggregates are in cavities of corroded analcime
cryslals

Physical, chemical and crystallographic properties: Luster: vilre
ous. Diaphaneiry: transparent. Color: colorless or yellowish
Streak: white. Luminescence: nonfluorescent. Hardness: 4 10
V', Tenaciry: brtle. Cleavage: | 101 ) medwum. Fracture: rough
Densiry: 2.16 g/lem' (meas.), 2.25 g/cem’ (cale.). Crystallogra-
phy: Trigonal, R3m, a 13,715, ¢ 1509 A, V2458 A", 26, c:a =
1.1003. Morphology: only {113} was observed. Twinning: on
the “phacolite” law. X-ray powder diffraction data: 9.38 (8)
(101 . 5556000210, 434 (H 211, 292(1D0 (401). 1.697 (T
(524, 700, 530). Optical data: Umaxial (+), @ 1.503, ¢ 1.507
nonpleochroic. Chemical analytical data: Electron microprobe
data: Na.O 085, K.O 2.97, CaO 4.79, SrO 10.32, BaO 0.36,
ALO, 21.74, 510, 40.33, H.O 18.40, Total 99.76 wt.%. Empin

0, K 1o NE LB o )il 314 1AL 1)

5.68H.0. Relationship to other species: A member of the

cal formula: (81

zeolite group, The Sr-dominant member of the chabazite senes

NYame: For the relanonship with the chabazite senes ol zeolites
Comments: IMA No. [999-040)

PEKOV.LV.,. TURCHKOVA A . G..CHUKANOV, N. V.. ZADOV,
A. E.. and GRISHIN, V. G. (2000) Chabazite-Sr. (Sr.Ca)
|ALS1LO, . ]'6H.,0, a new zeolite mineral from Lovozero massif,
Kola Peninsula. Zapiski Vserossivskogo Mineralogicheskogo
Obshchestva 129(4), 54-58

Dukeite

Irigonal

Bi};Crt*O,(OH),-3H,0

Locality: Lavra da Posse, Sio José de Brejauba, Conceicdo do
Mato Dentro County, Minas Gerais, Brazil

Occurrence: Associated munerals are: puchente, schumachente,
bismutite and hechtsbergite

General appearance: Tightly bound sheaves of parallel growth
acicular crystals (up to 1| mm x 0.3 mm)

Physical, chemical and crystallographic properties: Luster: resin-
ous. Diaphaneity: translucent (sheaves) to transparent (crys
tals). Color: yellow to dinty yellow-brown. Streak: bright
yellow. Luminescence: nonfluorescent. Hardness: 3 1o 4 (esti-
mated). Tenaciry: bnttle. Cleavage: none observed. Fracture
uneven. Densiry: could not be measured, 7.17 g/em’ (calc.)
Crystallography: Trigonal, P3lc.a 15.067, ¢ 15.293 A, V 3007
A, Z 2, c:a = 1.0150. Morphology: no forms were observed;
habit acicular. Twinning: none observed. X-ray powder diffrac-
tion data: 7.650 (50) (002), 3.812 (40) (004), 3.382 (100)
(222), 2681 (70) (224), 2.175 (40) (600), 2.106 (40) (226).
1701 (50) (228). Optical data: In reflected light: gray o
purplish gray with strong yellow internal reflections, anisotropy
not observed, bireflectance very weak, nonpleochroic. R, & R.:
(179, 18.6 %) 470 nm, (16.45, 17.0 %) 546 nm. (16.0, 16.5 %)

SE9 nm, (15.7, 16.2 %) 650 nm. Calculated indices of refraction

are 2.33 and 2.37 at 590 nm. Chemical analytical data: Means
of eight sets of electron microprobe data: Bi,O, 85.06, CrO,
11.65, V,0, 0.59, H,O (1.67), Total (98.97) wt.%. H.O was
calculated assuming the ideal formula. Empincal formula
Bil o d Cr Ve )s 0O ol OH), (- 3.00H,0. Relationship to
other species: None apparent

Name: For Duke University, Durham, North Carolina, 1in whose
collection the mineral was found and in recogmition of the
contribution of the Duke family to the advancement of scientific
knowledge. Comments: IMA No. 1999-021

BURNS, P C., ROBERTS.A. C__STIRLING, J. A R, CRIDDLE,
A. J., and FEINGLOSS, M. N. (2000} Dukeite, B1,;Cri"0
(OH).(H.O),, a new mineral from Brejauba, Minas Geras,
Brazil: Description and crystal structure. American Mineralo
eist 85, 1822-1827

Ercitite Monoclinic

NaMn*PO,(OH)-2H,0

Locality: The Tanco pegmatite, Bernic Lake, Manioba, Canada.

Occurrence: In a hthwophilite nodule embedded in a quanz
spodumene pseudomorph after petalite 1n the upper intermed:
ate zone (5) of a gramtic pegmatite. Associated minerals are
lithiophilite, collinsite-fairfieldite, whitlockite, two umdentified
;1|LI--L"-., NI‘JIHEHH'IL‘HL'. quartz, cookeite, rhodochrosite, “apatite”
and sphalente

General appearance: Irregular aggregates (200 1o 400 pm across)
of lath-like crystals (generally =20 x =200 pm)

Physical, chemical and crystallographic properties: Luster: vitre
ous. Diaphaneiry: transparent. Color: pale brown. Streak: beige
Luminescence: not mentioned. Hardness: between 3 and 4
Ienaciry: brittle. Cleavage: {101} and {010} very good. Frac

——

ture: wregular. Density: could not be measured, 2 g/cm

(calc.). Crystallography: Monoclhinic, P2,/n, a 5.362, b 19.89,

¢c5S362A.PIOS97° . VS4B A'. Z 4, ab:c =0.2696:1:0.2696

Morphology: {101}, elongate [101] and flattened on | 101)

T'winning: none mentioned. X-ray powder diffraction data: 9.9

(10)(020), 492 (5) (011, 110), 3.273(6) (141), 3.126 (6) (150,

051). 2.644 (B) (141), 2.542 (4) (200, 002), 2376 (4) (171)

Optical data: Biaxial (+), a 1.699 B 1.715, y 1.737, 2V(meas.)

®6°, 2Vicalc.) 8B27. dispersion not mentioned: pleochroism
strong X = yellowish green, Y = yvellowish brown, Z = very dark
brown, absorption Z>>Y > X: X = b, Y A ¢ = 347 (in acute
angle B). Z » a = 53" (in obtuse angle B). Chemical analytical
data: Means of four sets of electron microprobe data: Na,O
12.44, MgO 0.12, CaO 1.09, ZnO 0.08, AlLO, 0.34, Fe O
16.51, Mn,O, 1881, P,O, 32.37. H,O (20.44), Total (102.20)
wt.%. H,O was calculated to give 2ZH.O + 1(OH) as indicated
by the crystal structure results. Empinical formula:
(Na, «Ca, o )sn o MNG G FES W MEo o )ss ol POL), al OH), o0 2.00H,0.
Relationship to other species: It is structurally related 10
bermanite, Mn-*Mn."(PO,),(OH),-4H.,0O, and to tsumconie,
Pb*(Zn.Fe" ),{AsO,).,(OH.H.O)

Name: For T. Scott Ercit (1957-), Canadian Museum of Nature, an
eminent student of the mineralogy of granitic pegmatites
Comments: IMA No. 1999-036.

FRANSOLET, A.-M., COOPER, M. A., CERNY. P, HAW-
THORNE. F. C.. CHAPMAN. R.. and GRICE, J. D. (2000) The
Tanco pegmatite at Bernic Lake, southeastern Manitoba. XV.
Ercitite, NaMn PO (OH)}H,0),, a new phosphate mineral spe-
cies. Canadian Mineralogist 38, 893-898



Gottlobite Orthorhombic

CaMg(VO_,AsO, )NOH)

Locality: On the dump of the long abandoned Gliicksstern mine at
Gottlob hill, Fnednchroda, Thuningia (Thiinngen), Germany

Occurrence: In hydrothermal barite veins which cut conglomerate
Associated minerals are: hausmannite, barite, vanadian adelite
and muscovite

General appearance: Equant to tabular crystals and equant grains
(up to 0.5 mm)

Physical, chemical and crystallographic properties: Luster: vitre
ous to adamantine. Diaphaneity: transparent. Color: orange (o
orange-brown. Streak: hght brownmish. Luminescence: not men-
noned. Hardness: 4'L. Tenacitv: bnttle. Cleavage: none ob

served. Fracture: conchoidal to wrregular. Densiryv: 3.31 g/cm

(meas.), 3.40 g/cm' (calc.) (given as 3.46 g/cm’). Crystallogra-

phy: Orthorhombic, P2,2,2,, a 7.501, b 9.010, ¢ 5941 A,

VA01.5 A, Z 4, ab:c = 0.8325:1:0.6594. Morphology: {010)

dominant, {110}, (O}, {0010}, {111} and {101}. Twinning

none observed. X-ray powder diffraction data: 4.496 (72)

(0200 4139 (32 0111y, 3170 01000 2010 2785 (300 (1300
2639 (27 (112). 2.5823 (30 (131). 1614 (4)) (332 13y

Optical data: Biaxial (—) (but the indices indicate +), a 1.797,
g 1.805 1o 1.815, v 1.828, 2V(meas.) very large, 2V(calc.) 62
o 80", dispersion r > v, pleochroism medium strong, X =
orange-brown, Y pale yellowish brown, Z = orange-brown,
Z = X > Y. onentation unknown. Chemical analytical data:
Means of mineteen sets of electron microprobe data: CaO 24.98,
Sr0 0.92, MgO 17.54, MnO 1.50, CuO 1.44, V.0, 2747, As.O
20.32, H,O 5.40, Total 99.57 wt.%. H,O by TGA. Empirical
formula: (Ca, .51 0) 50 0l M2 oMy, 0Ol 0 )0 ol (VO,)
(ASO, )y ) el OH), o HLO), 5] Relationship to other spe-
cies: A member of the adelite group
Vame: For the type locality. Comments: IMA No. 1998-066
WITZKE, T.. STEINS, M., DOERING, T., and KOLITSCH. U
(2000) Gottlobite, CaMg(VO,,AsO,OH), a new mineral from
Fniednchroda, Thunngia, Germany. Neuwes Jahrbuch fiir Min
eralogie, Monatshefte 2000, 444-454

Manganonaujakasite

Monochnic

Na,(Mn,Fe)AlSi,0,,

Locality: Lovozero alkaline massif, Kola Peninsula, Russia.

Occurrence: In lovozente-lomonosovite lujavrites. Associated min-
erals are: feldspar, sodalite, nepheline. analcime, aegirine,
lovozente, lomonosovite, vuonnemite, lamprophyllite, tisinalite,
manaksite, umbozernite, molybdenite and vilhaumite

General appearance: Irregular grains (0.5 to 5 mm across).

Physical, chemical and crystallographic properties: Luster: vitre-
ous, pearly on the cleavage. Diaphaneity: transparent. Color
bright blue. Streak: white. Luminescence: nonfluorescent. Hard-
ness: 5. Tenaciry: brittle. Cleavage: {001} perfect. Fracture
mica-like. Density: 2.67 g/cem’ (meas.), 2.71 g/cm’ (calc.).
Crystallography: Monoclinic, C2/m, a 15.033, b 8.001, ¢ 10.478
A, B 11351° V 1156 A', Z 2, a:b:c = 1.8789:1:1.3096.
Morphology: no forms were mentioned. Twinning: none men-
tioned. X-ray powder diffraction data: 3.995 (65) (020, 310),

(33) (202), 3.068 (100) (022, 313, 221), 2.613 (39) (420).
Optical data: Biaxial (—), & 1.539, B 1.551, y 1.554, 2V(meas.)
54°, 2V(calc.) 53°; dispersion r < v, medium; nonpleochroic;
Y =b, X A¢c =45 (in acute angle B). Chemical analytical data:

Means of five sets of electron microprobe data: Na,O 19.44,
K,O 0.02, CaO 0.04, SrO 0.01, MnO 3.94, FeO 3.68, AlL.O,
21.18, TO, 0.01, SiO, 50.76, Total 99.08 wi.%. Empirical
formula: (Naq o Ca, g )ys o Mg o Fe; 10)s ) oAl 451 1O . Rela-
tionship to other species: The manganese-dominant analogue
of naujakasie, Na (Fe Mn)Al S$1.0...

Name: For the relationship with naujakasite. Comments: IMA No
199-031.

KHOMYAKOV, A. P, NECHELYUSTOV, G. N., FERRARIS, G.,
and IVALDI, G. (2000) Manganonaujakasite, Na,(Mn. Fe)
AlLLS1LO,.. a new mineral from the Lovozero alkaline massif,
Kola Pemnsula. Zapiski Vserossivskogo Mineralogicheskogo
Obshchestva 129(4), 48-53

l‘aganuitc I'miclhinic

NiBi**As™0,

Locality: Johanngeorgenstadt, Saxony, Germany

Occurrence: Associated minerals are: quartz, nickeline, bismuth,
bunsenite, aerugite, xanthiosite, rooseveltite and two probably
new arsenate minerals

General appearance: Individual crystals (up to | mm) and aggre
gates

Physical, chemical and crystallographic properties: Luster: ada
mantine. Diaphaneity: transparent (crystals) to translucent (ag
gregates). Color: orange-brown to deep golden-brown. Streak
very pale orange-brown. Luminescence: nonfluorescent. Hard
ness: soft. Tenacity: bnttle. Clean age: none observed. Fracture
uneven. Densiry: could not be measured, 6.71 g/cm’ (calc.)
Crystallography: Triclinic, P1,a 6.7127, b 6.8293, ¢ 52345 A,
a 107.625°, P95.409°, y 111.I58°, V20762 A", Z 2, a:b:
(0.9829:1:0.7665. Morphology: {100} dominant, {010}, {001 |
and perhaps {hO/}. Twinning: none observed. X-ray powder
djﬁ‘}-uﬂj”" data: 3233 (100) (O11). 3.067 (60) (021), 3.047
(50) (2000, 2116 (50) (112, 030, 310, 122, 231) 2.095 (40
(230, 102). 1.659 (40) (420). Optical data: In reflected light,
gray with no bireflectance or pleochroism. Under crossed
polars the mineral shows dark orange internal reflections. R,
R.:™R,.™R,: (12.85, 13.1: 2.84, 2.99 %) 470 nm, (12.35, 12.6;
2.63. 2.80 %) 546 nm, (12.15, 12.5; 2.57, 2.77 %) 589 nm,
(12.0, 12.35; 252, 2.73 %) 650 nm. Indices of refraction
calculated from the reflectance values in air at 589 nm are 2.07
and 2.09. Chemical analytical data: Means of two sets ol
electron microprobe data: NiO 15.37, CoO 2.05, Bi,0O, 55.06
As.O. 28.00. Total 10048 wi.%
(N1, 0y ) oo Bl wAS, 0. . Relationship to other species:

Empirical formula

The structure 1s closely related to that of jagowerte,
BaAl.P.O(OH)

Name: For Renato Pagano (1938-) and Adriana Pagano (1939-) of
Cimisello. Milan, Lombardy. Italy. This husband and wife team
are very competent amateur mineralogists who have made
significant contributions to the advancement of specimen min
eralogy in Europe for over thinty-five years. Comments: IMA
No. 1999-043. Note that the crystal structure has been solved

ROBERTS. A.C., BURNS,P.C.,GAULT.R.A..CRIDDLE. A J..
FEINGLOS. M. N., and STIRLING, J. A. R. (2001) Paganoite,
NiBi"As0., a new mineral from Johanngeorgenstadt, Saxony,
Germany: description and crystal structure. Ewropean Journal
of Mineralogv 13, 167175




Protoferro-anthophyllite Orthorhombic

(Fe** Mn*),(Fe** Mg).(Si,0,,),(OH),
Locality: A1 Hirukawa, Gifu Prefecture, Japan, and in the Chey
enne Mountain area. El Paso County, Colorado, U.S.A

Occurrence: In pegmatites. Associated munerals are: layalite

magnetite. quartz, annite, lathunite, and clinoamphiboles (only
at the Colorado locality
General appearance: Acicular crystals up 1o i mm long

Physical, chemical and crystallographic properties: The usual

hysical properties (luster, diaphaneity, color, streak, lumines

cence. hardness., tenacity., cleavage and fracture ) are not histed 1n
the paper by Sueno er al. (1998). The authors state that another
paper by Sueno and Matsuura will be published. but it has not
appeared vet. Densitv: 3.54 g/cm’ (meas.), 3.61 g/cm’ (calc.)
See Comments. Crystallography: Orthorhombic, Pnmn, a 9.388
b IRIRT7.cS5347TAVIO230AZ2 abc=05106:1:0.2908
Morphology: no forms given I'winning: none mentioned 'I.-J"H'_'l'
powder diffraction data: None given in the paper by Sueno
il. (1998). Optical data: Biaxial (—), a 1.690, § 1.710,
. r 4 2V (calc.) 83" 'r*il_'v-'-l.h.'tll‘ul'l', A. Y. L
pale vellow: onentation., X a b. Z = ¢. Chemical
analytical data: Electron microprobe data (H,O calculated here
o give 2 OH)Y»: MeO 0.57. MnO 297. FeO 46.63. AlL.O, 0.33

SO 4704 HOO)1.79. Toral (99.33) wi.f

meas.) o /

Empincal tormula

Fe, oM s ml Fe, wME, 1)ss wl (Si5 wAly 02y 67012 ol OH)
Relationship to other species: A member of the amphibole
rroup. his amphibole difters from lerro-anthophyllite because
t has a different space group

Yame: For the relanonship to ferro-anthophyliite. Comments:

IMA No. 86-006. With respect 1o the densities 2iven above. 1t 1s

vhethe e value 3.54 g/cm 1s the measured o1
1 valug 1 1S presumed here that it 1s the measured
[ ! 1.0l ¢ alue was calculated here from the unit

{ parameters and empincal tormula
SUENO, S.. MATSUURA. S..GIBBS. G. V.. and BOISEN. M. B
It 1998) A crystal chemical study of protoanthophyllite

wthoamphiboles with the protoamphibole structure. Phvsi

‘l,ri'fr s ::-\ 1y 17

Protomangano-ferro-anthophyllite Orthorhombic

(Mn* Fe* ),(Fe** Mg).(Si0,,),(OH),
Locality: In pegmatites in Suishoyvama, Fukushima Prefecture,

Japan. and in a manganese mine in Yokonevama, Tochig:

Prefecture, Japan

Occurrence: Associated minerals are: spessartine. rhodochrosite,

pyroxmangite and Li||ll'_lffll"tilhn iles

(:eneral appearance: Prisms and fibrous crystals)

Physical, chemical and crystallographic properties: The usual

physical properties (luster, streak, luminescence, hardness, te

il

nacity, cleavage and fracture) are not histed in the paper by

Sueno ef al. (1998) although the color 1s given as white and the

diaphaneity as transparent to opaque. The authors state that

another paper by Sueno and Matsuura will be published, but 1

r

1as not appeared yet. Densirv: 3.44 g/iem’ (meas.), 3.50 g/cm

calc.). Crystallography: Orthorhombic. Pnmn, a 9.425.
b 18303, ¢ 5345 A. V9220 A Z 2, ab:ic =0.5149:1:0.2920
Morphology: no forms were observed. Twinning: is not uncom
mon. X-ray powder diffraction data: None given in the paper
by Sueno er al. (1998). Optical data: Biaxial (—), a 1.695,
P L1714,y 1731, 2Vimeas.) 767, 2V(calc.) 867 pleochroism X.

Y.Z =pa
analytical data: Electron microprobe data (H,O calculated here
o give 2 OH): MgO 3.69, CaO 0.16, MnO 9.98, FeO 34.44,
ALO,0.17, 510, 48.99. H,O (1.84), Total (99.27) wt.%. Empin
cal formula: (Mn, , Fe, . ) ool F€;0sMg0oCag 03) 55 00l (91

AL L D i OH)

ber of the amphibole group. This amphibole differs from

low: orientation. X =a. Y =b. Z = ¢c. Chemical

e ve

Relationship to other species: A mem

members of the anthophyllite senes because it has a different
space group
Vame: For the relatonship to members of the anthophyllite senes
of the amphibole group. Comments: IMA No. 86-007
SUENO, S.. MATSUURA, 5., GIBBS. G. V., and BOISEN,. M. B..
Ir. (1998) A crystal chemical study of protoanthophylhite
orthoamphiboles with the protoamphibole structure. Phyvsics

and Chemistry of Minerals 25. 366-377

Trichnic

Rappoldite

Pb(Co,Ni),(AsO,),'2H,0

Locality: The dumps of the Rappold mine near Schneeberg,
Saxony, Germany

Occurrence: On quartz with cobaltiotharmeyerite. Other minerals
in the dump matenal are: cobaltaustimte, scorodite, banum
pharmacosidente, ohivemite, comchalcite, erythnte, arsenio
siderite, mimetite, beudantite, silver, bismuth, acanthie, galena,
pvrite and skutterudite

General appearance: ldiomorphic crystals (up to | mm long x 0.3
mm in chameter); also as aggregates of tabular crystals

Physical, chemical and crystallographic properties: Lusier: given
as vitreous but the indices ol refraction indicate adamantine
Diaphaneiry: transparent. Color: red to red-brown. Streak: hghi

vellow brown. Luminescence: nonfluorescent. Hardness: 4

Tenacin brittle. ( leavag: none observed. Fracture con
chowdal. Density: could not be measured, 5.30 g/cm (calc.)
Crystallography: Trichinic, Pl a 11.190, b 10548, ¢ 7.593 A,
a 10038, B 109.59°, vy 98.96°, V BO76 A', Z 4, a:b:

1.0609:1:0.7199. Morphology: {210} and [001)}. habit pns

matic | 120]. Twinning: none mentioned. X-ray powder diffrac-
tion data: 3670 (97)(211). 3256 (10 (022_212). 3.072 (56)

:1' :\;""||1E:I|.

-

231.231). 2.760 (37 (401. 231). 2.568 (46)
(022, 402, 232, 400, 230). 1.731 (38) (061. 441, 004, 429)
Optical data: Biaxial (+), a 1.85 (calc.). B |-\“_"; | .9().
2Vimeas.) 85°, dispersion r > v, distinct; nonpleochroic; ¥

[120], X Chemical analytical data: Means of eleven sets
of electron microprobe data: PbO 35.27, Ca0 0.12, CuO <0.05,
Zn0) 452. CoO 11.60. MO 7.31. AlLO, <0.05. Fe . O, 0.28.
Bi.O., 0.11. As.O. 35.82. SO, 0.11. HO (5.62). Total (100.76)
wi.%. Empirical formula: (Pb, .Ca,, )y, (€0, Nl o Z0

Feyu)yy arl (ASO,), wld SO Db b1 sl (OH )y sl H1O), o) Relation-

ship to other species: It is a member of the tsumcorite group,

specifically the Co-dominanmt analogue of helmutwinklerite

Name: For the locality. Comments: IMA No. 1998-015. The
crystal structure has been solved

EFFENBERGER, H., KRAUSE, W., BERNHARDT, H.-J., and
MARTIN. M. (2000) On the symmetry ol tsumcorite group
minerals based on the new species rappoldite and zincgartrellite

Mineralogical Magazine 64, 1109-1126



Tamaite Monoclinic

(Ca,K,Ba,Na), Mn,,(Si,Al),(O,0OH),,,-21H,0

Locality: The Shiromaru mine, Okutama, Tama district, Tokyo,
Japan (Lat. 35°48°30" N, Long. 139°7°30" E), about 60 km
WNW of the center of Tokyo

Occurrence: In a weakly metamorphosed manganese ore deposit
Associated munerals are: celsian, barian orthoclase, aegirine,
manganoan grossular, native copper, strontiopiemontite, eggle
tomite and ganophyllite

General appearance: Veinlets up to 1.5 mm thick composed of
micaceous platy crystals less than 0.5 mm in diameter. Also as
spotted crystals about 0.1 mm in diameter in veinlets

Physical, chemical and crystallographic properties: Luster: vitre
ous to pearly. Diaphaneiry: transparent. Color: colorless 1o pale
yellowish brown. Srreak: white. Luminescence: nonfluorescent.
Hardness: approximately 4 parallel to the cleavage. Tenacin
not mentoned. Cleavage: {001} perfect. Fracture: not men
noned. Densiry: 2.85 g/cm (meas. ), 2.83 g/cm’ (calc.) f'n'\mf—
lography: Monoclinic, P2 /a, a 1664, b 27.11, ¢ 25.35 A,
BOSAT VIII029A Z4, a:b:c=0.6138:1:0.9351. Morphol-

ogy: no forms were observed. Twinning: none mentioned

X-ray powder diffraction data: |

I R4 (s) (3R2). 26U (vs) (3R4). 60 (s) (602). 246 (5) (606

186). Optical data: Biaxial (—), B 1.612, 2Vimeas.) small

HIvvs) (0020, 3. 13(s)(O0DE).

-
5

Chemical analytical data: Means of four sets of electron
microprobe data: Na,O 0.34, K.O 0.82, MgO 0.23, CaO |.94,
MnO 35.17, FeO 0.16, BaO 2.03, AlLO, 7.79, Si0, 41.23, H.O
11.07, Total 100.78 wt.%. Empincal formula: (Ca, K
Ba, .Na, -)51 4:( M, cME, AL 12F€ 11 )54 205115 51 Al 10)54
104 5 (OH) i)y 115 0 2 1LOOHO. Relationship to other species:
It 1s the calcium-dominant analogue of ganophyllite,
(K.Na)(Mn AlMg)..(S1.A])(O.OH),,,-21H.O
Name: For the locality. Comments: IMA No. 1999-01 |
MATSUBARA, S.. MIYAWAKI, R, TIBA, T., and IMAI, H
(2000) Tamaite, the Ca-analogue of ganophyllite. from the
Shiromaru mine, Okutama, Tokvo, Japan. Journal of Mineral

oeical and Petrological Sciences 98, T9-K3

[egengrenite

Tegengrenite Trigonal

(Mg, Mn),Sbh'«(Mn* Si,Ti), O,

Locality: Jakobsberg, Filipstad district, Virmland, Sweden (Lat
39.83° N, Long. 14.11" E)

Occurrence: In a manganese-iron deposit in marble. Associated
minerals are: hausmannite, calcite, brucite, dolomite, clino-
humite, Kinoshitalite, copper. barytocalcite. bindheimite and
Cerussile.

General appearance: Euhedral 1o subhedral crystals (up to 1 mm
aCToss)

Physical, chemical and crystallographic properties: Luster: sub-
adamantine. Diaphaneiry: translucent. Color: deep ruby red

Streak: not given. Hardness: not given. Tenaciry: not given.

Cleavage: none observed. Fracture: conchoidal. Densiry: could
not be measured, 4.58 g/cm’ (calc.). Crystallography: Trigonal,
R3 or R3, a 16.196, ¢ 14948 A, V 3395.7 A', Z 42, c:a =
00.9229. Morphology: pseudo-octahedra probably consisting of
1001} and {201}, Twinming: the pseudo-octahedra consist of
eight twin domains. X-ray powder diffraction data: 498 (20))
(211, 003), 3.052 (33) (140, 214), 2.608 (100) (241, 143, 125),
2162 (28) (244). 1.6652 (30) (363, 075). 1.5313 (26) (820).
1.5273 (29) (428). Optical data: In reflected light: gray,
practically 1sotropic, orange-red internal reflections sometimes
seen. R: (10.4 %) 470nm, (10.0 %) 546nm. (9.9 %) 589nm.
(9.8 %) 650nm. Chemical analytical data: Means of 35 sets of
electron microprobe data: MgO 21.83, MnO 25.76, ZnO 2.66,
AlLLO, 0.76, Mn,O, 8.12, Fe.O, 0.78, SiO, 1.70, TiO, 1.40,
Sh,0, 36.13, Total 99.14 wt.%. Empinical formula: (Mg
MING ' Zn, o0 )s2 11900 W MNG S Sig e T o asA L o3P €00 )i w0 -  Rela-
tionship to other species: It is chemically related to filipstadite
Mn,(Sb;Fe«)O,. and both are structurally related to spinel
Vame: For Felix Tegengren (1884-1980), a renowned Finlandic
Swedish economic geologist who wrote large volumes on the
ore deposits of Sweden and China. Comments: IMA No. 1999
002. The drawing given here is based on the probable forms
(001} and {201} which produce a pseudo-octahedron
HOLTSTAM, D. and LARSSON, A.-K. (2000) Tegengrenite, a
new. rhombohedral spinel-related Sb mineral from the Jakobsberg
Fe-Mn deposit, Virmland, Sweden. American Mineralogist 88,
1315-1320

Tumchaite Monoclhinig

Na,(Zr.Sn)Si,0,,-2H,0

Locality: The Vuoriyarvi massif on the north shore of Vuonyarvi
LLake. North Karelia, Murmansk Region, Russia

Occurrence: In a sample from a bore hole which crosscuts veined
dolomte-calcite carbonatites. Associated minerals are: calcite
dolomite, a serpentine group mineral and pynite

General appearance: Tabular crystals (up to 0.2 x 1.2 x 2.5 mm)

Physical, chemical and crystallographic properties: Luster: vitre
ous. Diaphaneiry: transparent to translucent. Color: colorless 1o
white. Streak: white. Luminescence: nonfluorescent. Hardness
VHN,, 410 kg/mm-, Mohs close to 4%

Cleavage: (100} perfect. Fracture

Tenaciry: verv bnittle

uneven. Densiry: 278

g/lem' (meas.), 2.77 g/icm’ (calc.). Crystallography: Mono

clinic. P2./c.,a9.144 b 8.818. ¢ 7.537A. B 113.22°, V55849 A
Z 2, a:b:c = 1.0370:1:0.8547. Morphology: (100}, [hOl
{hkl}: tabular on {100} and elongated along [001]. Twinmng
on | 100}. X-ray powder diffraction data: 8.40 (10) ( 100), 538
(D (1114008 (111).3.401(9)(202).2902(9)(211).2.772

(T3 (302, 2691 (D131, 22190 (T (31

-
%
k|

{1 1). Optical data:
Biaxial (=), o 1.570, 3 1.588, v 1.594, 2V(meas.) 60°, 2Vicalc.)
59°; pleochroism X = greemish gray. Y = Z = colorless: Y = b
Z n¢ = 3. Chemical analytical data: Six crystals were ana
lyzed by electron microprobe (6 to 10 analyses per crystal). The
data from one crystal are: Na,O 13.72, CaO 0.15, MnO <0.02,
FeO <0.02.Y.0, <0.1, $10, 52.71, ThO, 0.35. ZrO, 2041, SnO
3.73, HIO, 0.60, Nb.O. <0.05, H,O (7.86), Total (101.53) wt.%
H.O was calculated to give 2(H,O). Empincal formula
(Na, ,.Ca, 0 v 0l 285 1630 1 1o o1 Jnee s 090 ) o 2-00H,0. Re-
lationship to other species: Isostructural with penkvilksite-1M
and 18 chemucally related to viasovite.

Name: For the Tumcha River, near the Vuonyarvi massit. Com-
ments: IMA No. 1999-(041.




SUBBOTIN., V. V.. MERLINO, S.. PUSHCHAROVSKY, D. Yu,,

PAKHOMOVSKY, Ya. A., FERRO, O., BOGDANOVA, A. N,
VOLOSHIN, A. V., SOROKHTINA, N. V., and ZUBKOVA,
N. V. (2000) Tumchaite Na.(Zr,Sn)$1,0,,-2H.O0—A new mun
eral from carbonatites of the Vuoriyarvi alkah-ultrabasic mas
sif. Murmansk Region, Russia. American Mineralogist 8.
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Urusovite Monoclinic

CulAlAs(O), ]
Locality: The North Breach of the great fissure Tolbachik eruption

(1975-1976). Kamchatka Peminsula, Russia

Occurrence: A product of fumarolic activity in the second cinder

cone of the North Breach. Associated mainerals are: ponomarevite,
piypite, sylvite and lesser amounts of dolerophanite, euchlorine,

tenonte, hematite and two unknown As-bearing minerals

General appearance: Light green plates (up to 0.4 mm)
Physical, chemical and crystallographic properties: Luster: vitre-

ous. Diaphaneiry: transparent. Color: hight green. Streak: white
Luminescence: nonfluorescent. Hardness: VHN , 378 kg/mm
Tenacirv: brittle. Cleavage: | 100} pertect. Fracture: not men
noned. Density: could not be measured, 3.97 g/cm’ (calc.)
Crystallography: Monochnic. P2 /c,a 7.314, b 10.223, ¢ 5.576
A. P 99797, V 4109 A, Z 4, ab:e = 0.7154:1:0.5454
Morphology: {100}, {010}, [ 110}, {010}, {11]1}. Twinning
none mentioned. X-ray powder diffraction data: 7.20 (100)
(1O, 4844 (N0 1. 432720011 360412000, 3.174
(10) (121), 3.125 (20) (211), 2.458 (8) (221). Optical data:
Biaxial , a 1672, B L7118, v 1.722, 2V(meas.) 30°,
2Vi(calc.) 327; shight pleochroism X = colorless, Y = light green,
Z=hght green; X ~ .Y =b.Zrna ~ 10°. Chemical analytical
data: Means of fifteen sets of electron microprobe data: CuO
32.23, Zn0O 0.25, AlLO, 20.89, Fe,0, 0.32, As.0, 46.02, V.O
0.10, Total 99.81 wt.%. Empincal formula: (Cu, ,.Zn,, )
(Al Fe s 0 As, WO, . Relationship to other species: None
dpparent

Name: For Vadim Sergeevich Urusov (1936-), crystal chemist,
Corresponding Member of the Russian Academy of Sciences
and chair of the Department of Crystallography and Crystal
Chemistry of Moscow State University. Comments: IMA No
1998-067. Note that the crystal structure has been solved. The
crystal drawing produced here 1s shghtly different from that

given in the paper which appears to depan slightly from the

standard onentation

VERGASOVA, L. P. FILATOV, S. K., GORSKAYA, M. G,
MOLCHANOV, A. A.. KRIVOVICHEYV, S. V., and ANANIEV,
V. V. (2000) Urusovite, CulAlAsO.], a new mineral from the
Tolbachik volcano, Kamchatka, Russia. Ewropean Journal of
Mineralogy 12, 1041-1044. KRIVOVICH, S. V., MOLCHA-
NOV, A. A., and FILATOV, §. K. (2000) The crystal structure of
CulAlIAsO.]: a novel type of aluminoarsenate tetrahedral

polyanmion. Crystallographic Reports (in press)

\'ergasm'aite Orthorhombic

Cu,0l(Mo,S5)O, SO,

Locality: The fumarole “Treschina™ in the northern part of the
central fumarole field of cone Il of the Northern Break of the
Large Tolbachik Fissure Eruption, Kamchatka Peninsula, Russia

Occurrence: Formed by sublimation from fumarole gases (tem-
peratures 150 to 170°C). Associated minerals are: chalcocyanite,
dolerophanite, euchlorine, fedotovite, tenorite, cuprian angles-
ite and gold. It forms directly on chalcocyanite and dolerophanite

General appearance: Rare single crystals (up to (.3 mm) and as
intergrown crystals forming radiating aggregates (up to 0.6
mm)

Physical, chemical and crystallographic properties: Luster: given
as vitreous, but the optical data indicate adamantine. Diaphaneity.
transparent. Color: olive-green. Streak: hight yellow. Lumines-
cence: non-fluorescent. Hardness: VHN,, 357 kg/mm-, Mohs 4
to 5 (measurements subparallel to (010) gave 5 to 5'%4). Tenacin
brittle. Cleavage: not observed. Fracture: uneven. Densin
could not be determined, 4.39 g/cm’ (calc.). Crystallography:
Orthorhombic, Pnma.a 7.420.b6.741,¢c 13.548 A, V6776 A",
Z 4 a:b:c=1.1007:1:2.0098. Morphology: the following forms

were observed {010}, (110}, {120}, (130]), {111}, {263],
[315}. Twinning: none mentioned. X-ray powder diffraction

data: 3.591 (60) (020), 3.342 (60) (113). 3.077 (100) (104),
2542 (60) (105, 123), 2.500 (60) (220), 2.275 (60) (124)
Optical data: Optical character unknown, indices of refraction
are higher than 1.9; pleochroic with ¢ = olive-green and the
direction perpendicular to ¢ = yellowish to brownish green:
orientation not given. In reflected hght: gray with ubigquitous
light green to colorless internal reflections, anisotropism masked
by the internal reflections, bireflectance measurable but not
discernible, pleochroism absent. R, R,: (9.85, 11.69) 470 nm.
(9.4, 11.01) 546 nm, (9.22, 10.76) 589 nm, (9.00, 10.48) 650
nm. Chemical analytical data: Means of 18 sets of eléctron
microprobe data (9 for PhO): CuO 49.81, ZnO 1.76, PbO 0.63,
SO, 21.44, Mo0O, 25.29, V.O. 0.88, Total 99.81 wt.%. Empiri
cal formula:(Cu, ,,Zn, ,,Pb;, )s 00O, sl (MO 568, 50 Vo s )s1 0105 0l
(SO,). Relationship to other species: It 1s the first known
mineral which contains Cu, Mo, S and O as 1ts main elements
and it is isotypic with synthetic Cu,0(Mo00O,)

Name: For Dr. Lidia Pavlovna Vergasova (1941-), Institute of
Volcanology of the Russian Academy of Sciences, Petro-
pavlovsk-Kamchatskii, Russia, in recognition of her contribu-
uons to the mineralogy ol volcanic exhalates of Kamchatka n
general and to the muneralogy of the Tolbachik region in
particular. Comments: IMA No. 98-009

BYKOVA, E. Y., BERLEPSCH, P.. KARTASHOV, P. M.,

BRUGGER, J.. ARMBRUSTER, T., and CRIDDLE, A. ]

(1998) Vergasovaite Cu,0l(Mo0,5)O,)1SO,). Schweizerische

mineralogische und petrographische Mitteilungen 78, 479-488.



Wadalite

Ca,AlSi,0,.Cl,

Locality: The type locality is at Koriyama, Fukushima Prefecture,

Japan, but the complete

description of matenal from that

locality has not been published vet. A second locality i1s La

Negra mine, Queretaro, Mexico, and most of the data presented

here are from that occurrence
()ccurrence: The

mineral

occurs at both

rustumle,

localiies in skarmns

Associated minerals are: spurmite, hydrogrossular,

andradite. calcite,

magnetite and perovskite

General appearance: Granular crystals (less than 200 pm).

Physical, chemical and crystallographic properties: Luster: vitre
ous. Diaphanein Streak:

given

transparent. Color: colorless while

Luminescence: not menuoned. Hardness: not Tenacin

not given. Cleavage: nol

given. Fracture: nol Densin
143d.

no lorms were

given
not measured, 3.08 g/cm’ (calc.). Crystallography: Cubic,
a 12014 A, V 1734 A, Z 4. Morphology
observed. Twinning: none mentioned. X-ray powder diffraction
data: 4903 (16) (211), 3.003 (42) (400), 2.686 (100) (420),

(
2.452(39)(422). 2.355(18)(510). 2.193 (17)(521). 1.665 (25)

(640): these data are calculated from single crystal data. Optical

data: lsotropic, n 1.708. Chemical analytical data: Thirteen

sets of electron microprobe data are given; the means of seven

sets of the data are: Na,O 0.04, K.O 0.00, MgO 3.06, CaO

Name:

42.04, MnO 0.03, ALLO, 21.08, Fe,O, 3.36, ThO
19.87, Cl 12.81, sum 102.45, less O = Cl 2.89,
wt.%. Empirical formula: Ca, (Al
N8o 01 i 0a 0 ]

[urcnl X
For Tsunashiro Wada ( 1856-1920)).

0.16, 10
fotal 99.56
S1; ;Mg i Feg 1 11

.- Relationship to other species: None ap-
first Director General
IMA No. 87-
calculated density

of the Geological Survey of Japan. Comments:
045. The empincal formula and given here
are somewhat different from those given by Kanazawa er al
(1997). The published information for this mineral has an
interesting history. The crystal structure and some other proper
ties of wadalite were given n the paper by Tsukimura er al
(1993). The first formal description of the mineral, from a
locality other than the type locality, was published by Kanazawa
et al. (1997). The following data for type matenal appears in the
paper by Kanazawa et al. (1997): a 12.001 A, V 1729 A",
density 3.01 g/cm’ (meas.), 3.056 g/cm’ (calc.). Unfortunately,
the full descniption of the type material has not been published
ISUKIMURA, K., KANAZAWA Y., AOKI, M., and BUNNO, M.
(1993) Structure of Wadalite Ca,ALSI1,O, Cl,. Acta Crystal
lographica C49, 205-207. KANAZAWA_ Y., AOKI, M., and
TAKEDA, H. (1997) Wadalite, rustumite, and spurrite from La
Negra mine, Queretaro, Bulletin of the

Survev of Japan 48(7). 41

Mexico
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A Decade of New Mmeruh)gy 1990-1999

Dnlatled abstracts hy J A Mandarino, mmpuled
and augmented from the Mineralogical Record.
Order the new 1995- 1999 edition at $22 ppd.
and get the 1990~ 1994 edition at the close-out
price of just $6 ppd., while supplies last
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1995-1999

Mandarino’s

Order From:

Mineralogical Record
PO. Box 35565
Tucson, Arizona 85750
VISA/MC Fax order: 520-544-0815

e-mail: minrec@ aol.com

Dr. Giancarlo ‘Fioravanti

“FINE MINERALS from
CLASSIC LOCALITIES”

Fine

Mineral Specimens

Rare Species?

Common
Minerals?

e

=
=

(.cirrared

Waurt

1920 Via Pie di Marmo
00186 Rome, Ttaly

Phone: 011-39-06-67

|'.|-\ II|| L0040 Wy- S _"'i':.h

Website
E-mail: info@hioravantu-mitg.com

See us at Bologna Show (11D-33 34)

St Mane-aux-Mines Show (Theatre )

Munich Show (C2-T65)

- Wy

WWW horavant-mig. com

)"—--'—#

t‘prmll ma m

Grrat Classics * |

Afahan & Pakistani

ﬂrunmtm Minerals. |

lists issued -

1ﬁ Uhuhha

#ox 31 *Short &ills, X.3. 07078
(973) 467-0212

C)ur customers say:  Quality matenal
accurate labels, excellent wrapping.” Find
out why! $2 brings 20 pages of listings

$3 puts you on our mailing list for a vear

Minerals Unlimited

P.O. BOX 877-MR
RIDGECREST, CALIF.

93556-0877

The Mine ralogical




T —— e ——

Inte

A Matter of Trust & Tradition

rit

Since 1962

grity

® Premium Prices Paid
for Choice Specimens.

e APPRAISAL SERVICES:
Review & Evaluate

e COLLECTIONS RESTORED:
Catalogued & Classified

I Specializing in Select Specimens
for Collectors & Museums. Diverse
Price Ranges - Intermediate
to Advanced.

We offer Immediate & Highest
Payment for Mineral Collections §%

e If you're shopping for quality &
or Individual Specimens. y Pping Tor quality

fair price, visit our web site at
www.wmtucson.com

When in Tucson, call for an appointment to visit our studio

ESTABLISHED 1962 GENE & JACKIE SCHLEPP

P.O. Box 43603 * Tucson, Arizona 85733 + Call Collect at 520-325-4534
Fax 520-318-0573 * E-mail: schlepp@wmtucson.com

Arizona Dealers

De Natura David Shannon Douglass Minerals

Les & Paula Presmyvk Minerals PO. Box 6955()

PO. Box 1273 David & Colleen [ucson, Arizona 85737
Ibert, Arizona 85299 6649 E. Rustic Drive (520) 742-0294

lel: (480) 892-00779 Mesa Arizona 85215 WWW LIL'II:_’,li‘t‘-ﬂ-['i‘.Il‘Il.‘l'i'll."‘ com

FAX: (480) 497-8349 (480) 985-0557 e-mail: douglassminerals@aol.com
Website: www.denatura.com Minerals, Boxes & Supplies Quality, affordable, world-wide minerals
See us at the Tucson & Denver Send $3 tor 72-page catalog

SHOowWs specializing in nne

minerals trom Arizona and the Kino Rocks & Minerals

¥
Southwest; Protessional

AP s e ST I Evan Jones Minerals 6756 S. Nogales Highway
rimming & cleaning services
e e 1520 N. Rose Circle Dr [ucson, Anizona 85706
Scottsdale, Arizona 85251 (520) 2;*4-151.1?. .
Top-Gem Minerals lel /Fax: (602) 946-5826 9-11:15/Noon-5:30 (Closed Sun.)

1901 -mail: evjonesusa@netscape.ne No Catalog—No List
1201 B North Main Street ' L evionesusa@netscape.net B
lucson, Arizona 85705

| s i | W =
|| 1: 1 20) DLL-DDY)

By Appointment Only

Fine Minerals for Collectors
EAX- (520) 792-2998 Specializing in Arizona,
Mexico & Worldwide Classics

Mon-Fn 8:304:30 and by Appt
" We Buv Collections

No Catalog or List
W :r'ul-|i;"n|.|1' { ‘T1|\

Mex. & Tenn. minerals, boxes

|||||||



Crystal Clear.

The Meiji EM Series of Modular Stereo Micmscopes

If you are looking for precision, durabihty, quality and value in a u
stereo microscope, we invite you to take a closer look at Meiji's
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ONE OF THE WORLD’S PREMIER CRYSTAL COLLECTIONS
FOR SALE By Keith and Mauna Proctor! All specimens to be sold individually

¥ Order vour 96-minute Video! Professionally produced video documentary program
on worldwide localities and minerals from the Proctor Collection $32 ppd.

You can preview this collection with a 96-minute, pr ofessionally prepared video Thi

F—”‘ cimens. individually f mar nd mine location [ 5% 10 illus e the history and workin _;_:|'|' 1any _11-1. 11 mire
crystal treasures. Th inique, educational video graphically illustrates the 12 crteria used to assemble this world-(
I order your II‘]I send $29 50 plus $2.50 PO _|_{__4!_

Dr. We j,_ll Wilson in his video review in M B. Nov/Dec 1992 The video offer

P ‘.'.'-.JJ says “The collector of aesthetic mineral specimens will exguisile ‘Z—L*F‘L"'Ir"r".t""":-- dl leisure. ma are pictured on siow
find much to savor in Keith Proctor's video catalog of his revolving turntables, allowing 4 all sides of the specimens 1

collechion it really delivers in terms of extraordinary )e seen, ar HI their three-dimensional shapes to be Tully
mineral images and specimen information and will stand for realized, as refl F_L*n. ns play across crystal faces and gemmy
| many years 10 come as a histoncally valuable documentation intenors this really is one of the best private collections

of one of the great private collections of our time ever assembled.” Video Review: Nov/Dec ‘92

KEITH PROCTOR
Contact Brook Proctor at 801-501-0995
Address: 663 E. 13800 §.. []‘:]l‘r"i"._ L] 84020

Photo by Harold & Erica Van Pelt
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