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AssrRAcr

Grumiplucite, ideally HgBi2Sa, is a new mercury - bismuth sulfosalt species. It occurs as submillimetric prismatic, grey-black
metallic crystals, together with mercury, cinnabar and mercurian sphalerite, in cavities of quartz - carbonate veins in the small
mercury deposit ofLevigliani, Apuan A1ps, Tuscany, Italy. Crystals are elongate according to t0l0l axis and ubiquitously twinned
on (001). Grumiplucite has a monoclinic s^ymmetry, space group (2tm, with unit-cell dimensions a 14.164(5), b 4.O53(l),
c 13.9"67(3) A, p I 18.28(3)', V 706.1(6) 43, Z = 4. The strongest five reflections of the X-ray powder-diffraction pattem
td in A(I)l are: 3.05(s), 2.914(ms), 2.865(ms), 3.86(m), and 3.55(m). Grumiplucite is the natural analogue of the synthetic com-
pound HgBi2Sa. In reflected light, it is creamy white (parallel polars) with low bireflectance; under crossed polars, the mineral is
distinctly anisotropic (bluish grey to yellowish grey). The calculated density is 7 .02 glcm3 . It formed ar a low temperarure in a
low-fiS2) environment.

Keywords: grurniplucite, new minglal species, mercury - bismuth sulfosalt, Levigliani mine, Apuan Alps, Italy.

Sovuann

Nous d6crivons ici la grumiplucite, de composition id6ale HgBi2S4, nouvelle espece de sulfosel d mercure et bismuth. Elle se
pr6sente en cristaux submillim6u'iques prismatiques, de couleur gris-noir et d'aspect mftallique. On la trouve en presence de
mercure, cinnabre et sphal6rite endchie en mercure dans des cavit6s dans des veines de quartz - carbonate du petit gisement de
mercure de Levigliani, dans les Alpes apouennes, en Toscane, Italie. I.es cristals sont allong6s selon [010] et invariablement
macl6s sur (001). La grumiplucite possdde un sym6trie monoclinique, groupe spatial (21m, et les parambtres r6ticulaires a
14.164(5), b 4.O53(I), c 13.967(3) A, B 1 18.28(3)', V706.1(6) A3, Z-- 4. Les cinq raies les plus intenses du spectre de diffraction
(m6thode des poudres) [d en A(I)] sonc 3.05(s), 2.914(ms),2.865(ms),3.86(m), et 3.55(m). La grumiplucite est I'analogue
natuel du compos6 synthdtique HgBizS+. En lumiBre r6fl6chie, elle est blanc cremeux (nicols paralldles) avec une faible
bir6flectance; avec les nicols crois6s, elle montre une anisotropie distincte, du gris bleu0tre au gris jaunAtre. l-a densitd calcul6e
est 6gale d,7 .02 glcm3 .Ir milieu de formation en est un de faible tempdrature et faible fugacit6 deioufre.

(Traduit par la R6daction)

Mots-cl4s: grumiplucite, nouvelle espdce mindrale, sulfosel de mercure et bismuth, mine I-evigliani, Alpes apouennes, Italie.

Irrnoouc-noN

We have undertaken a re-examination of the large
group of sulfosalts from the ore deposits of the Apuan
Alps in Tuscany, Italy. This project entailed a careful
study of the Hg-Zn-Fe sulfide assemblage from the
Levigliani mercury mile. The presence of peculiar com-
positions of sulfides such as mercurian sphalerite and
zincian metacinnabar associated with cinnabar and
native mercury at Levigliani was reported by Dim et al.
(1995). In the course of the present study at Levigliani,

we discovered a new Hg-Bi sulfosalt, corresponding to
the synthetic phase HgBi2Sa @rower et al. 1973). In
this paper, we define the new mineral. We named it
grumiplucite after the group of amateur mineralogists
called Gruppo Mineralogico e Paleontologico Lucchese,
members of which provided the specimens for study.
The specimens were found by Luigi Pierotti, Ugo
Quilici and Moreno Romani.

The intention of the authors, in naming the new
mineral grumiplucite, is to acknowledge amateur
mineralosists aII over the world for their contribution to
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the development of regional and systematic mineralogi-
cal studies, for providing specimens, and for invaluable
field observations. The mineral and mineral nare were
approved by the Commission on New Minerals and
Mineral Names of IMA. The type material is preserved
in the Museo di Storia Naturale e del Territorio" Uni-
versity of Pisa (M262).

GsoLocIcAL Ss-nnc AND OccURRENcE

The small mercury deposit of Levigliani, located
near the homonjnnous small vill4gg in the Apuan Alps,
is hosted within phyllitic and metavolcanic rocks of
Middle to Upper Ordovician age, which were intensely
deformed and metamorphosed to the greenschist facies
(about 3-4 kbar and 350'-370'C) during both
the Hercynian and Tertiary Apenninic orogenies
(Carmignad & Kligfield 1990). With respect to typical
epithermal mercury deposits, Levigliani is somewhat
peculiar, because it is hosted in metamorphic rocks, and
it reached the present structural arrangement during a
syntectonic and synmetamorphic process of minerali-
zation. In spite of its metamorphic setting, t evigliani
probably represents a pre-Hercynian concentration of
mercury sulfide, which survived through Hercynian and
Alpine tectonometamorphic events @ini 1992, Lattanzi
et aI. 1994). Deformation and partial remobilization
during the tectono-metamorphic processes involved the
circulation of metamorphic fluids.

The process of mineral izat ion led to sulf ide
disseminations and quartz-+arbonate veins that devel-
oped in a multistage process spanning the entire Terti-
ary tectonometamorphic event (Dini 1992, Dirn et al.

1995). Specifically, veins began to form in the stage of
early compression (D1) and were progressively folded
and deformed, with axial planes parallel to the main
schistosity (Sq). Local gentle folding ur16 thigftsning of
the veins occurred @2 stage) during the development
of a crenulation cleavage 52. The discrete (millimetric)
clots and patches of Hg-Za-Fe sulfides are deformed
and aligled along 51.

A unique mineralogical situation exists in the
"Cavetta" tunnel, where some decimetric to metric
quartz veins occur at the hinge of a late-stage @2) gen-
tle fold (Dini 1992). These veins contain widespread
cavities completely or partially filled by native mercury,
with the walls of the cavities covered by millimetric
crystals of cinnabar, pyrite and mercurian sphalerite.
Usually their s2e does not exceed a few millimeters,
but during the exploitation in the 18th century (targioni
Tozzettr 1777), some very large cavities (containing
about 1 t of native mercury) were found.

Ore minerals at Levigliani are mainly cinnabar and
pyrite, subordinate zincian metacinnabar, mercurian
sphalerite, native mercury, chalcopyrite, and minor
galena. Gangue minerals include mainly quartz, with
Mg-rich siderite, Fe-rich dolomite and calcite. Stibnite,
tentatively reported by Carmignani et al. (1972) on the
basis of reflected light microscopy only, was not
observed in our specimens, but it could in fact be the
grumiplucite specimens reported in our study.

Grumiplucite was found in cavities of the quartz
veins in the "Cavetta'o tunnel. Grumiplucite is very rare,
and less than ten specimens have been collected so far.
Usually the crystals are emplaced on cinnabar and
mercurian sphalerite; in some cases, they float and

Flc. 1. Long prismatic crystals of grumiplucite on mercurian sphalerite, associated with
rhombohedral crystals of cinnabar (SEM photo). Scale bar: 100 pm.
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TABIA I. RE'LECTANCE DATA (iI AND &) IN AIR AND OIL
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protrude from millimetric drops of native mercury.
Pyrite is ubiquitous. In some cases, grumiplucite crys-
tals are partialy covered by small crystals of cinnabar
and mercurian sphalerite and by very small drops of
native mercury.

Psysrcer arp Omcar Pnopnnrres

Grumiplucite occurs as very slender grey-black pris-
maric crystals (l mm long and 0.1 mm across), with a
metallic luster and almost micaceous (001) cleavage
(Frg. 1). All the specimens show long, prismatic crys-
tals elongate according to [010] and ubiquitously
fwinned on (001). Only three small acicular crystals
were available for the crystal-chemical characterization.
Crystallographic, chemical and optical data were

,100 500 600 700
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Frc. 2. The reflectance spectra of grumiplucite in air and in oil
(data from Table 1).

collected on the same crystal, whereas further crystal-
lographic investigations and semiquantitative chemical
analyses were carried out on the other two crystals.

In reflected light, $umiplucite is creamy white (par-
allel polars) with low bireflectance. Values of reflect-
ance R1 and R2 in air and in oil are reported in Table 1
and in Figure 2. Under crossed polars, the mineral is
distinctly anisofopic (bluish grey to yellowish grey).

Density was not determined owing to the small size
of the crystals; the calculated density is 7.02 glcm3 f.or
Z = 4 .

Cneucar CouposmoN

Qualitative SEM-EDS chemical analyses of
grumiplucite showed abundant mercury, bismuth and
sulfur, with no other element having Z greater than I 1.
Quantitative analyses were done with a JEOL JXA 86m
electron microprobe at the C.N.R. - Centro di Studi per
la Minerogenesi e Ia Geochimica Applicata in Florence,
with an acceleration potential of 15 kV, and a beam
current (monitored on a Faraday cup) of 10 nA. A spot
size of l0 pm was used to avoid devolatilization effects.
The following standards were used: cinnabar (provided
by Astimex Sci. Ltd., Toronto) for Hg (86.2 wtVo Hg,
13.8 wtVo S), and synthetic BizSg for Bi and S. The raw
data were reduced using the 9@z) conection program
provided by Tracor Northern @astin et al. 1987).

The chemical data for grumiplucite (Iable 2) arc'n
good agreement with those of the ideal composition
HgBi2Sa. The empirical formula, calculated on the basis
of S = 4, is Hgs.eaBi2.oaSa.

idel Hgtsi2s4

Hg we/" 25.4
Bi 5'1.6
s  17 .4

Tolal 100.4

'u.21 - 26.12
56.63 - 58.54
16.79 - t7.97

.86
55.97
t7-17

BQ an

T'lF aqorition quoted ir tho t@ of 12 des€lr.

X-Rav Cnvsrellocnapnv

Rotation, Weissenberg and precession photographs
indicate that grumiplucite is mono cl'rnic, with C2Jm, C2,
Cla as possible space-groups. Jfts rrnif-cell parameters
obtained through least-squares fit of 25 high-2O reflec-
tions collected with a four-circle diffractometer are:
a l4.l&(5), b 4.053(l), c 13.967(3) A, p ttg.zg(a)"
V 706.1(6) A3. These data are in good agreement with
the crystal-structure study of Mumme & Watts (1980)
on synthetic HgBi2Sa. These authors indicate C2/m as
the correct space-group.
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TABI.E 3. X-RAYPOWDERPAT1ERN OF GRUMIPLUCITB AND
SYNTHETIC HgBi?g.*

Penecr,Nenc CoNsnpnarroNs

Some qualitative observations can now be made
about the physicochemical conditions at Levigliani dur-
ing the formation of grumiplucite. Dini et al. (1995)
described the existence at Levigliani of two main min-
eral assemblages. The earlier assemblage of cinnabar
I + pyrite + zincian metacinnabar (7.3 mol.Vo ZnS,
1.4 mol.Vo FeS) probably formed under conditions not
far from the peak of metamorphism (T about 350"
370oC, P 3-4 kbar). The later assemblage ofcinnabar tr
+ pyrite + mercurian sphalerite (25.3 mol.Vo HgS, 6.4
mol.7a FeS) + chalcopyrite + galena overprinted and
paftialy replaced the earlier assemblage at T x 200"C ,
P = 1.5 kbar.

The absence of the relatively high-temperature
zincian metacinnabar and the presence of mercurian
sphalerite (19.7 mol.Vo HgS and 20 mol.Vo FeS, deter-
mined in this work) and cinnabar associated with
grumiplucite constrain our assemblage to the same range
of P and T as that suggested by Dini et aI. (1995) f.or
their retrograde assemblage. Moreover, the presence of
native mercury, so far found only in "Cavetta" veinso
confirms this interpretation. [n fact, the coexistence of
cinnabar with native mercury in the field of pyrite is
restricted to a nilrow range of/(Sz) and T conditions at
the low-T side of the/(S2)-T diagram (Fig. 3), just a
little above the pyrite-pyrrhotite curve.

Thus, at l,evigliani two mineral assemblages @ and
C in Fig. 3) containing mercurian sphalerile (assemblage
C including grumiplucite and native mercury) were
formed by late-stage synmetamorphic processes at tem-
peratures around 200o-300oC, pressure = 1.5 kbar and
at low sultur tugacity l-12 < log/(SD = -16 am]. This
environment is well demonstrated by the textural and
structural relationship with respect to the earlier zincian
metacinnabar assemblage (A h Fig. 3), formed at higher
temperature (370o-390oC), pressure = 3.5 kbar and rela-
tively higher tugacity of sultur [-6 < logflS2) c -8 atm].
The new mercury-bismuth sulfosalt grumiplucite
crystallized at a late stage of the synmetamorphic ore
processes at Levigliani, as a result of very peculiar
low values of T andflS2) attained in the late-stage
"Cavetta" veins.
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Results of a crystal-structure analysis of grumi-
plucite (S. Mertno, pers. commun.) confirm C2/m as
the correct space-group and the formula HgBi2Sa, and
point to an OD character of the new mineral.

In Table 3, X-ray powder-diffraction data for
grumiplucite, collected with a Gandolfi camera with
diameter of L14.6 mm and CuKa. radiation, are com-
pared with those for the synthetic analogue (Brower el
al.1973).
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