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OLSACIIERITE, Pb,(SOn) (SeO+),
A NEW MINERAL FROM BOLIVIA1

C. S. Hunlsur, JR. Haraortl Uniaersity, Cambridge,
Massachuselts 02138, AND L. F. Anrsranarn,

Unirersidod, Nacional Autonoma De Mexico, Mexico, D. F,

AssrRAcr

Olsacherite, Pbz(SOr)(SeOr), has been found in the Pacajake mine, Colquechaca,
Bolivia, as an alteration product of penroseite. It is orthorhombic,222, and occurs in color-

less, well-formed crystals 0.1-1.5 mm long elongated on [010]. Morphological measurement

showed the presence of  four forms: [010] ,  {101},  {1111 and {111}.  The space group is

P222 ;a :8 .42 ,b :10 . s6 , r : 7 . 00A ;  a i b i c : 0 . . 7682 i1  : 0 .6387 ; vo l . 645 .984 , ;Z :4 .S t rong -
est lines in X-ray powder photographs in A are: 3.338 (lO0), 3.234 (100), 3.015 (100),

2.086 (70),2.786 (60),3.845 (50).
Olsache r i t e i sop t i ca l l y  ( - ) ; a : 1 .945 ,8 :1 .966 ,7 :7 .983 ,2V :80 " ;X :a ,Y : c .The

hardness is 3-3], density 6.55 g/cm3 (calc). Cleavage: { 101} good, {010J fair. Calculations

of oxides from an electron microprobe analysis yield in weight percent: PbO 71.2, SeO3

16.2, SOr l4.2Total101.6 which results in the empirical formula Pbr(SOt (Seo aoSo pOr.zo).

The ratio of S:Se close to 1:1 and the doubling of the b dimension compared to PbSOr

suggests an ordered structure with a general formula Pb:(SOr)(Ser-*S*Oa). Olsacherite is

named in honor of Juan A. Olsacher (1903-1964), former Professor of Mineralogy, C6rdoba

University, Argentina.

INrnooucrror.t

In 1953 Goni and Guil iemin described a mineral from Pacajake,2
Colquechaca, Bolivia'and from Cacheuta,3 Mendoza, Argentina. They
referred to it only as an orthorhombic lead selenate and stated that it was
impossible to give the mineral a name until the exact nature of kerstenite
is known. Kerstenite is a poorly described lead selenium mineral.

Our interest was aroused in this mineral when, in checking the material
from the Bolivian locality (Ahlfeld collection, Harvard University), we
discovered that the space group differs from that suggested by Strunz
(1966). A microprobe analysis showed that sulfur and selenium are both
present  ind icat ing a formula,  Pb(S,Se)Oa.

This study is based only on the mineral from Bolivia, for none of the
Argentine material was available. Even the specimen in the Museum
National d'Histoire Naturelle, Paris studied by Goni and Guil lemin has
disappeared.

A review of the literature indicates (see Historical Review) that the

I Mineralogical Contribution No. 470 Harvard University.
2 Specimen No 630-53 Laboratoire de Minerdlogie, Sorbonne, Paris, l-rance.
3 Specimen No 1Ol-1214 Museum National d'Histoire Naturelle, Paris, France, erro-

neously labeled "molybdomenite."
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mineral  deserves a proper name. We propose the name olsocher i te i \

honor of  Juan A. Olsacher (1903-1964),  former Professor of  Nl ineralogy at

C6rdoba Univers i ty ,  Argent ina,  who studied selenium minerals of  that

country.  Gof l i  and Gui l lemin have been consul ted and thel '  concur that

the mineral  should be named and asree to o lsacher i le.a

Hrsroucel Rnvrnw

In 1839 Kersten (p. 277) gave a sketchy and qualitative account of a selenium mineral
from Friedricksgliick mine, near Hildburghausen, Thuringia, Germany. He mentioned
that lhe mineral occurs in small spheres and botryoidal masses, has a sulfur yellow color,
a hardness of 3 to 4 and a distinct cleavage in one direction- Qualitative test indicated that
itis a"Iead. salt of selenious arad s'ith a sma1l amount of copper, that is, a seJenite.

In 1850, Dana (p. 504) indicated that the mineral is a lead. selenoteand in 1868 (p. 669)
without further information he named this mineral kerstenite with the comment, "May
it be a selenate, or is it only a mixture?". The name kerstenite is used in the seventh edition,
Vol II, of Dana's System of Mineralogy (1951) but with the possibility that molybdomen-
ite, PbSeO3, described by Bertrand (1882) is synonymous.

Later Gorli and Guillemin (1953) and Mandarino (1965) confirmed moiybdomenile as a
valid species. Finalll ', GoDi and Guillemin (1953) described the natural compound, referred
to in the Introduction, which they believed to be PbSeOr.

We have then a situation in which a mineral name (kerstenite) proposed by Dana was
given to a natural subslance not described by him; whose properties are practically un-
known; and with the apparent impossibility of finding a specimen from the locality de-
scribed by Kersten. If the name kerstenite is to be preserved it means refraining from nam-
ing all minerals containing lead, selenium and oxygen, discovered after Kersten's paper
(1839). If so, molybdomenite (Bertrand 1882), the accepted name for monoclinic PbSeOr,
must go. Furthermore, Mandarino (1965, p 157) states there are at least two polymorphs
of PbSO: and quotes Morse in reporting polymorphs of PbSOr. A1so, according to Mellor,
(1930, 10, p. 883) and Jones and Rothschild (1958) there are several other compounds com-
posed of these three elements. Sindeeva (1964,p.87), in discussing the mineralogy of selen-
ium, expresses the idea that the name kerstenite should be abandoned

Moreover, since kerstenite ivas originally described as a selenite and its habit, color, and
cleavage do not check with those of the selenate mineral described by Gofri and Guillemin
(1953) and in this paper, rve believe that Pbz(SOr)(SeOr) is a species that deserves its own
name.

OccunnBNco

Olsacherite occurs in the Pacajake mine, near Hiaco, Bolivia about
24 km ENE of Colquechaca on the east slope of the Central Cordil lera.
The geology of the area was described by Brock and Ahlfeld (1937), and
according to them the deposit is a vein enclosed in Devonian sandstone
that strikes N 30" W and dips 65o SW.

In this deposit the primary minerals are: penroseite, clausthalite,
naumannite, t iemannite, pyrite, siderite, barite, hematite, calcite; and

a The mineral and name have been approved b)'the Commission on New Minerals and
Mineral Names. IMA.
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the secondary minerals: cerussite, anglesite, wulfenite, l imonite, chal-
comenite, ahlfeldite, and native selenium (Herzenberg and Ahlf eld, 1935;
Block and Ahfe ld,  1937;  Palache,  1937;  Herzenberg,  1944 and 1945).
Olsacherite is an alteration product of penroseite and occurs very spar-
ingly in well formed crystal coating the walls of small cracks or cavities.

In the Cerro Cacheuta, Province of Mendoza, Argentina is a deposit
with a mineralogy similar to that of Pacajake, Bolivia (Olsacher, 1939,
Ahlfeld and Angelell i , 1948). From this locality Goni and Guil lemin
(1953) described a mineral identical (?) with the one from Bolivia here
called olsacherite. Their specimen was unavailable for the present study.

Monpnorocv

The crvstals of olsacherite from Bolivia are in the form of sharp, f ine
needles ranging in Iength from 0.1 to 1.5 mm with the length 10 15 times
the width. Five of the larger crystals were measured on the two-circle re-
flecting goniometer. Using the resulting axial ratios and following the
rule that clalb the crystals are elongated on [010] as indicated in
Figure 1. This orientation seems desirable for it corresponds to the usual

Frc. 1. Olsacherite crystal.

orientation of the closely related mineral anglesite. However, it differs
from that of GoRi and Giullemin (1953) who took c as the axis of elonga-
tion. Many crystals present a very steep pyramidal habit giving them the
shape of long acute needles as i l lustrated in the photograph of the GoRi
and Guil lemin paper. The measured angles and axial ratios are given in
Table 1.

Tellr 1. Ors.ncnrmtr ANcr,r T,q.nr-t RuoulrcI DrspnBNorn.tr,-222

a : b i e : 0. 7 662 i 1 : 0. 6345 po: Qni r x : o. 8281 : 0. 6345 : 1
qri h i P r : 0 . 7 662 ; 1 . 207 6 : I r 2: p2: qz : t . 57 60 : 1 . 305 1 : 1

Pz:B

00 00'
90 00
O J  J /

116 03

90" 00'
50 22
55 02
.55 02

p : C

900 00'
0 0 0

32 24
-32 24

900 00'
39 38
46 13
46 13

0" 00'
90 00
52 32

t27 28

010
101
1 1 1
1T1

b
e

h

q
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Although the morphology suggests that the crystals belong to the
crystal cla"ss 2/m2f m2f m, a positive pyroelectric response indicates that
the crystal class is 222 or mm2.

Puysrc,u and Oprrc.q.r- Pnoponrrns

Olsacherite has good {101} and fair {010} cleavage; the crystals are
very britt le and tend to break along the {010} cleavages yielding short
prisms with rhombic cross sections. The hardness is 3-3|. The crystals
are colorless, partiaily transparent with a colorless streak and vitreous
luster; some of them present a very thin whitish coating with a dull
Iuster.

Due to the extremely small amount of material it was not possible to
measure the specific gravity. However, the density, calculated using the
chemical composition and cell dimensions, was determined as 6.55
g/cm3. This, as is to be expected, is greater than the density of anglesite
which is 6.36. The optical properties are given in Table 2.

T.crr,r 2. Oprrc,r.r, Pnopmrrs ol Olsecnrnrrl:

Indices Orientation

a : 1 .9351 Na Ight
p:1 .9661 + 0.002
7 : 1 . 9 $ j

v - -
w - .

Z : b

o p t . ( - )
2V (est) 80'; (calc) 84"
Dispersion: none observed

X-nay Sruov

The unit cell dimensions were determined from precession photographs
(Mo/Zr) Ior zero, f irst and second layers with a ald c as precession axes.
The unit cell data are presented in Table 3; the cell dimensions were re-
fined using X-ray powder data (Table 4).

Precession photographs of exposures as long as 48 hours showed 0rt0
reflections only with h:2n; this leads to the space group P22Q. IJow-
ever, in photographs of the hkl layer many of the spots defined by
h+n: odd are extremely weak and many are missing, especially those
with low indices. This suggests the possibil i ty that the odd 0&0 spots
could not be seen because of weakness rather than omission. If this is the
case, the space group could be P222, Pmm2 or Pmmm, for which there
are no conditions for reflection. A positive pyroelectric test eliminates
Pmmm, but it leaves the remote possibil i ty that it could be one of the
other two.
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Telr,r 3. UNrr Crr-r, D,lre
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PbSOf
Anglesite

Pbz(SOr) (SeOr)b

Olsacherite

PbSeof
Synthetic

&
b
c
Ceil volume

Space group

Z
a : b  i c
Density
g/cm3(calc)

8 . 4 7 4
5 .39
6.94
316.843
Pnma

+
1 . 5 7 4 : l : 1 . 2 9 0

6.  36

8 .421
10 .e6 l+o .01A
7.00)

645 .9843
p')').',

4

0 .7682 :1 :0  . 6387

6 55d

s.604"
5 6 3
7  . 1 2
344.743
Pnma

I

|  528 : l :1 .265

6 . 7 8

" Data from Strunz (1966).
b This study.
" Popovkin and Simonov (1962) A converted from kX units.
d Density calculated for Pbz(SOr)(Seo soSo trO, tu).

The list of spacings given in Table 4 were derived from powder photo-

graphs (Cu/Ni) with intensities obtained from visual estimation. These

values agree well with those reported by Gofli and Guillemin (1953) for

the mineral from Cacheuta, Argentina, and correspond closely to those of

synthetic PbSeOr (GoRi and Guillemin, 1953; Jones and Rothschild,

1958) and anglesite (Swanson and Fuyat, 1954, p' 67). Because of this

similarity of d spacings, Strunz (1966) included PbSeOn in the Barite

Group with space group Pnma. Popovkin and Simanov (1962) give the

unit cell dimensions of synthetic PbSeOr and assign it to the same space

group. Olsacherite, in composition l ies between PbSOa and PbSeOr with

a and c cell dimensions close to those of these compounds' However, its

6 dimension is approximately twice that of the others and it has a dif-

ferent space group (Table 3).

Cnnurcar, CouposrtroN

There was insuftcient material available for a wet chemical analysis of

olsacherite. Accordingly an electron microprobe analysis was made by

Dr. John Drake and a water determination by Mr. Will iam Sabine, both

of Harvard University. Using a highly sensitive technique a one milli-

gram sample gave less than one per cent HrO. The mineral is, therefore,

considered to be anhydrous. The electron probe determinations showed

the presence of only lead, sulfur and selenium and yielded in weight

percent: Pb 66.1, Se 10.1, S 5.7. The chemical composition expressed in

terms on oxides is given in Table 5. The analysis yields the empirical
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T,tsr,n 4 X-rey Por,vlan Dara lon Or,securnrrn

Olsacherite (Pacajake, Bolivia)

This study

d(obs)b d(calc)c

5 4 0
1 8 2
4  3 1 6
4.210
3 . 8 4 5
3 . 6 1 4
3.  503

3 . 3 3 8

3 234

3 . 0 1 5
2 . 7 8 6
2 . 7  4 3

2.610

2  . 5 3 3
2 +16
2 3.55
2.299
2 . 2 5 2
2 182

Olsacherite(?)
(Cacheuta,

Argentina) GoRi
and Guillemin

( 1 9 s 3 )

PbSeO;
(Synthetic)
Goni and

Guillemin (1953)

PbSOr
(Synthetic)

Swanson and
Fuyat (1954)

d(obs)

5 . 3 8 110
r

40
10
50
30
30

100

100

100
60
35

20

2
2 5
l 0
20
10
30

I

70

40
40

30

1
20

1
35
2
I

l . )

5

t . )

20
1 0

5

10

30

2 086

2 036
2 _O20

1 .966

1  9 1 3
1 887
1 853
|  794
1 750
1 - 7 3 4

I  70S

1 0s5
1  8 7 9

1 . 7 9 3
1  7 4 1

5 383 101
4 . 8 3 2  1 1 1
4 315 021
4 2t0 200
3 840 121
3 608 201
3.50  002

! t tto 22o

I
J 3.239 031'fr 

z:z ro2
3 . 0 1 3  2 2 1
2 784 r22
2.740 040

J  2 .614 212

\2 .  oos  301
2 . 5 3 1  3 1  1
2 . 4 1 6  2 2 2
2 353 321
2 296 240
2.249 103
2.182 24r

50

10

50

40

2 121

lz oeo
\z oao

2 . O 3 3
2 .Ot6

I t . o o a
\1  e6s

1  9 1 3
1 888
1 858
I  794
1 750
I  738

(  t . t  t +

1 1 . 7 1 1

I r . ros
1r.677
l '  1 . 6 7 6

Ir asz
\r .o:s

1 . 6 2 1
1 590

J  t . s t o
\ 1 . s 6 e
[  1 .  s s 1
1 1 .  sso
| 1 . s 4 9
/ t .sos
11 sol

d(obs)

4 3 2

5 0  3 8 4
r 5  3 . 6 2
1 5  3 . 5 0

100 3  35

100 3 21

t 0 0  3 . 0 1
4 0  2 7 8
4 0  2 . 7 s
2 5  2 . 6 2

2 2 9

2 1 8

2 0 8

2 0 3

d(obs)

4  3 1

3 5  3 8 6
l s  3 6 3
2 5  3 5 1
7 5  3 3 6

7 s  3 .  2 5

100 3 03
.35 2 79
35 2  74
1 5  2 . 6 2

8 7  1 2 6

57 3  81 .J
23 3  622
33 3 ,l ig

86 3 333

71 3  220

100 3 001
.35  2  i73
16 2 699
8  2 6 1 8

t7 2 406
< I 2 3.5,s
2 0  2  2 7 6
5  2 2 3 5
i  2 1 9 3

26 2 164
5  2 1 3 3

76 2 067

34 2 031
48 2 028
2 l  r . 9 7  3

2 . 4 2

2 . 3 0

2 1 9

2 0 9

2 0 4

3 3 1
142
123
322
401
033
420
223
341
052
303
004
143
104
342
323
3 5 1
260
sol, 243
124
441
162
1 J J

521
134
224
352
171,  s I2 ,  423
343

I  t  |  716
116  1  703

7  1 6 5 6

I 648

8

t9  1  621
1 0  1  6 1 1
6  1  5 7 1

1 542
1  . 5 2 5

1 493

3
o

1 . 6 3 6

| 625
I  591

1 . 5 6 9
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T.c.srn 4 (Conl,inued.)

Olsacherite(?)
(Cacheuta,

Argentina) Goiii
and Guillemin

(19s3)

PbSeOr
(Synthetic)
Goii and

Guillemin (1953)

PbSOr
(Synthetic)

Swanson and
Fuyat (1954)

1 52s

Plsacherite (Pacajake, Bolivia)
This study

d(obs)t '  d(calc)c hk,c I ri(obs)

i  r ' + zs  231
1  47s  1  1 .475  044

11.472 314
t 463 1.462 522
1 .454 1 .453 144

I r . +u  433
1 43s 1 1.43s s4o

[1 .433  324
1 , . 420  1 .418  163

1 4nq - l r .+os 541
I l .403 600, s62

1 382

d(obs)

7

8

2

5

1

3

2
I 6't?

4

5  1 . 3 6 9

2  1 3 5 9
2  1 3 3 7
5 1  . .328

Plus 14 additional lines

a Visual estimation.
b The observed values obtained using Cu Ka:1.541i8 A; Cu Kar:1.54051 A; Ni f i lger; camera dianeter

114 59  mm
c The calculated values were obtained and indexed by means of ao I B M. 7094 Computer, using a program

for calculations of all possible spacings using l, A and I values lrom 8 to 8.

formula Pb(So.roSeo.ao)O:r  sa.  The rat io  or  S:Se c lose to 1:1,  and the
doubling of the b axis, as compared to minerals of the barite group, sug-
gest that there is not a simple substitution of Se for S, but rather an
ordered structure in which ions of these elements have in seneral their

Taerr 5. Cnnurcar, ColrposrnoN ol OLSAcHERTTE

z
Wt Ta

recalculated

J

Atomic propor-

tions with Pb:2

Pbo
SeO:
SOa

Total

7 1 . 2
16.2
14.2

1 0 1 . 6

70 . t
15  .9
14 .0

2 . 0 0
0 . 8 0
1 . t 2
7  . 7 6

Pb
Se
S

o

" John Drake, analyst. Electron microprobe analysis.
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own sites. The formula could then be written Pbr(SO+)(SeOa) or for the
mineral with slightly less selenium than sulf ur as Pbz(SOr) (Ser *S*O+).

Dr. Jun Ito synthesized several compounds intermediate to PbSO+
and PbSeOa. X-ray powder photographs of them were all similar to the
X-ray powder photograph of olsacherite. However, the crystals were too
small for single crvstal X-ray study, and thus the range of composition
involving a doubling of the b axis could not be determiqed.
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