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ABSTRACT

Coparsite, ideally CuaO2[(As,V)Oa]Cl, occurs in the fumarole "Yadovitaya" (= "Poisonous") in the North Breach of the great
fissure Tolbachik eruption (1 975-1976), Kamchatka Peninsula, Russia. It occurs as black or dark grey crystals, tabular on (100),
elongate in the [010] direction, with well-developed {100}, [110] and {101} forms. Associated minerals are euchlorine,
tolbachite, kamchatkite, ponomarevite, minerals from the klyuchevskite-alumoklyuchevskite solid-solution series, hemaurc,
tenorite and vanadian lammerite The grains of coparsite are found as small black inclusions in emerald-green euchlorine. The
mineral has a metallic luster and a brown streak. Non-fluorescent. It is very brittle and thus does not allow measurements of
hardness. Cleavage is pe-rfect on the (100) plane. Coparsite is orthorhombic, space group Pbcm, a 5.440(l), b 1I.154(2), c
10.333(2) A, y 627.0(3)^Ar, Z = 4, D.a.= 4.76(1) g/cm3 (based on the empirical formula). Diagnostic lines of the X-ray powder-
diffraction pattem Idh A(D(hkt)lare: 5.3 1 (30)(010), 4.69(40)(1 10), 3.?0(3bX012), 3.03(60)(3 lb), 2.8 2(r0)(r13),2.62tiObX:rZ),
2.39(40)(022,221),1.67(20)(324,405). Elecrron-microprobe analyses yielded: CuO 69.03 (6i.68-i0.16), Fe2O3 0.17 (0-0.87),
As2Os 15.50 (13.13,20.23),V2O5'1.72 (4.06-9.24), SO3 0.57 (0 20-0 99), Cl 8 47 (8 11-8.'/5), subtotal 101.46, O = Clz -1 91
(1.84-1 91), total 99.55 (9809-i01.55) wt%o.The empirical formula, normalized to O + Cl =7 apfu, is Cu3.seFe6.6rO1.e3
[(As6.6sV6 3sS0.03)Oa]Cl1 07, close to the ideal CuaO2((As,V)Oa)Cl confirmed by crystal-structure analysis. The mineral is named
after its chemical composition: cop(per) + ars(enic).
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Souverne

La coparsite, dont la formule id6ale est CuaO2[(As,V)Oa]Cl, a 6t6 d6couverte dans la fumerolle "Yadovitaya" (= "Toxique")
dans la brdche du nord de l'6ruption fissurale majeure de 1975-1976 du volcan Tolbachik, p6ninsule de Kamchatka, en Russie.
Elle se pr6sente sous forme de cristaux noirs ou gris foncd, tabulaires sur (I00), allongds dans la direction [010], avec les formes
{100},{110}et{101}biend6velopp6es Luisontassoci6seuchlor ine, to lbachi te,kamchatk i te,ponomardvi te,desmembresde
la solution solide klyuchevskite-alumoklyuchevskite, hdmatite, t6norite et lammerite vanadifEre. Les grains de coparsite forment
de petites inclusrons noires d I'int6rieur de cristaux d'euchlorine, vert-6meraude. Elle possdde un 6clat m6tallique et une rayure
brune. Elle est non fluorescente. Son caractdre trds cassant ne permet pas de mesures de la duret6. Le clivage (100) est parfait. La
copar_site est orthorhombique, groupe spattal Pbcm, a 5 440(1), b 11.154\U, c 10.313(2) A, V 627 .0(3) lf , Z = 4, D.a"= 4.76(7)
g/cm3 (pour la formule empirique). Les raies diagnostiques du spectre de <iiffraction, m6thode des poudres td en A(f(ftftl)l sont:
s . 3 1 ( 3 0 ) ( 0 1 0 ) , 4 6 e ( 4 0 ) ( 1 1 0 ) , 3 . 7 0 ( 3 0 ) ( 0 1 2 ) , 3 . 0 3 ( 6 0 ) ( 3 1 0 ) , 2 . 8 2 ( 1 0 ) ( 1 r 3 ) , 2 6 2 ( 1 0 0 ) ( 3 1 2 ) , 2 3 9 ( 4 0 ) ( 0 2 2 , 2 2 r ) ,
1 67(20)(324,405). Les analyses d la microsonde 6lectronique ont donn6: CuO 69.03 (67 68-70.16), FezOz0.l7 (0-O.87), AszOs
15 .50 (13 .13 -2023 ) , v2O57 .72 (406  924 ) ,SO30 .57 (0 .20 -0 .99 ) ,C l841  (8  17 -875 ) , sous - t o ta l  101  46 ,O=C lz -1 .91  (1 .84 -
1.97), total 99.55 (98 09-101.55)Vo (poids). La formule empirique, normalis6e pour O + Cl = 7 atomes par unit6 forrnularre, est
Cu3.seFes.61O1.e3[(As{r.6eV0 3s56.63)Oa]Cl1 07, assez voisine de la formule id6ale, CuaO2((As,V)Oa)Cl, confirmde surte d I'analyse
de la structure cristalline. Le nom rappelle la composition chimique, en particulier 1a pr6sence du cuivre (copper) et de I'arsenic.

(Traduit par la R6daction)

Mots-clds: coparsite, nouvelle espdce min6rale, arsenate-vanadate, volcan Tolbachik, p6ninsule de Kamchatka, Russie
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INrnooucrroN

A new cupric oxide chloride arsenate, Cu4O2
[(As,V)O+]Cl, has been discovered within a fumarole
in the North Breach of the great fissure Tolbachik erup-
tion (GFTE) (19'75-1976), on the Kamchatka Peninsula,
Russia. The mineral is named coparsite after its chemi-
cal composition: cop(per) + ars(enic). Type specimens
are deposited in the Mining Museum, Mining Institute,
St. Petersburg, Russia (catalogue number 3lO7/2).The
mineral and mineral name have been approved by the
Commission on New Minerals and Mineral Names,
IMA. Coparsite has no analogues amongst minerals or
inorganic compounds. In this paper, we describe the
physical and chemical atffibutes of this new species.

Locenrv aNo OccumsNcs

The GFTE is the greatest basaltic eruption in mod-
ern history (Fedotov 1984). It was active in 19'15-1976
and consisted of two breaches (North and South) and
seven cones (Fig. l) Coparsite occurs in the products
of fumarolic activity on the second cinder cone of the
North Breach. The crystals of the mineral were found
in exhalative deposits of the fumarole named "Yado-
vitaya" (= "Poisonous"). The most common mineral in
the sample is euchlorine, KNaCu3O(SOa)3 (Scordari el
al. 1989, Bykova et al. 1994); other minerals present
are tolbachite, CuCl2 (Vergasova & Filatov 1983),
kamchatkite, KCu:OCI(SO+)2 (Vergasova et al. 1988b),
klyuchevskite-alumoklyuchevskite K3Cu3Fe3+O:(SO+)+
- K3Cu3AlO2(SOa)a (Vergasova et al. 1989, Gorskaya
et a\.1995), and ponomarevite, K4CulOClrs (Vergasova
et al 1988a) Coparsite occurs as small black inclusions
in emerald-green euchlorine. Only three well-shaped
tabular crystals were found; they do not exceed
0.4 x 0.2 x 0.1 mm in size. Because of the very intr-
mate intergrowth with euchlorine, the selection of a

monomineralic fraction proved to be very difficult.
Other identified inclusions in euchlorine are hematite,
tenorite. and V-rich lammerite.

Csslrtcar- CorrapostrtoN

Chemical analyses of coparsite were acquired with a
Camebax electron microprobe utilizing an operating
voltage of 15 kV and a beam current of 20 nA for all
e lements .  The fo l low ing  s tandards  were  used:
dolerophanite (Cu, S), MgFe2Oa (Fe), lammerite (As),
shcherbinaite (V), and Ca5GO4)3C1 (Cl). No elements
other than those mentioned above were detected. The
results of the analyses are summarized in Table 1. The
empir ical formula of coparsite, Cu3.seFe3*s.e1O1.93

[(Aso.ooVo:sSo.o:)O+]Clrs7, calculated on the basis of
O + Cl = 7 atoms per formula tnit (apfu), is close to the
ideal Cu+Oz[(As,V)O+]Cl. In all chemical analyses, As

TABLE I CI{EMICAI- COMPOSITION OF COPARSITE

Average from 21
milyss

Range

CuO 69 03

FezO:

As2O5

V:os

SO.

O = C l z

Total

0 t'l

t5  50  13  13  -2023

' 7 7 2  4 0 6 - 9 2 4

0 5 7  0 2 0 - 0 9 9

8 4 ' , 1  8 1 7 - 8 7 5

- l  9 l

99 55

67 43  -70  16

0 0 0  0 8 7

- 1 9 7 - - 1 8 4

98 09 - 101 55

Atomic As
proportiotrs

v

0 6 0  0 5 2 - 0 8 1

0 3 8  0 2 1  0 4 7

Structural fomula: Cur: seFer onOr z[(Asz oVr :zSo r:)O'tlCL zs (Z = 4)
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Frc. 1 Location of the Tolbachik cinder cones: Kamchatka peninsula (left), the Klyuchevskaya group of volcanos (center), and
the volcanos of the Great fissure Tolbachik eruption (right) See legend on the right panel Modified after Fedotov (1984).
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Frc. 2. Habit and crystal forms of coparsite

predominates over V: As 0.52-0.81; Y 0.214.41 apfu,
and the type coparsite thus is a vanadian variety. The
chemical formula of coparsite as well as the predomi-
nance of As over V ate confirmed by the crystal-struc-
ture analysis (Starova et al.1998).

CRysra,l Monpnor-ocv AND PHysrcAL Pnoppnrrns

Crystals of coparsite occur as tabular plates on ( 100).
These are elongate along [010]. The well-developed
forms are i 100], i 110) and { 101) (Fie. 2). The min-
eral is black or dark grey in color, with a metallic luster
and a brown streak. Coparsite is very brittle, and thrs
property prevented us from measuring the hardness.
Reflectance measurements were not attempted because
of the very small amount of material, most of which was
used for the X-ray-diffraction studies. Coparsite has a
perfect cleavage parallel to the (100) plane. The calcu-
lated density based on the empirical formula is 4.76(1)
g/cm3. Coparsite is stable at room temperature and pres-
sure, and is practically insoluble in water and alcohol.
The mineral does not fluoresce in either short- or long-
wave ultraviolet radiation.

X-Rav CnvsteLlocnepsv

Unit-cell parameters of coparsite were initially
determined using a Weissenberg camera and were fur-
ther refined by crystal-structure analysis. The mineral
is orthorhombic, space group Pbcm, a"5.440(l),
b 11.154(2), c 10.333(2) A, v 627.0(3) A', a'.b'.c =
2.050 : l: 1.899 and Z = 4. As a very small amount of
material was available for study, X-ray powder-diffrac-
tion data were obtained using a Debye-Scheffer camera
of 57.3 mm diameter. The experimental data, together
with the intensities calculated from the crystal structure,
are given in Table 2. The resolution of the X-ray-
diffraction pattern and the quality of obtained lines are

TABLE 2 X-RAY POWDER DIFFRACTION
DATA FOR COPARSITE

I , dn"ll'l hkt d.r.[A]* 1*b*

5 3 1  0 1 0  5 4 4  4 3
4 6 9  i l o  4 8 9  3 0
3'10 012 3 746 5E
3 03 310 3  070 55
282 113 2816 33

401 2692 21
262 312 2639 100

004 2 583 46
213 2 580 15

239 022 2407 34
221 2379 22

| 67 324 1 673 19
405 1 660 23

1 55 424 1 555 l0
523 | 542 6

144 234 1434 9
1t7 7 413 9

a s a(), b 1 I o(2), c l0 s(1) A, v 626(1 8) .4J

CoKc radiation, Ge intmal stmdard
* Based on crystal-structwe data (Sttrova e, o/
19e8)

poor owing to the small amount of material available

and its poor quality. These factors account for the poor

agreement between observed and calculated data.
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