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New data on stranskiite from Tsumeb. Southwest Africa
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Abstract

Recently found inclusions of intergrown stranski i te, ZnrCu(AsOr)r, and schultenite,
PbHAsO., in massive tennanti te from Tsumeb, Southwest Afr ica, have been investigated by
X-ray dif fract ion and X-ray ffuorescence. Refined unit-cel l  parameters and indexed powder
data are given for analyzed stranski i te, which has a lower Zn'.Cu rat io than the original
speclmen.

Introduction

Stranskiite was described by Strunz (1960) as being
a tricl inic zinc-copper arsenate, ZnrCu(AsOn)r, from
the Tsumeb Mine, Southwest Africa. X-ray powder
data have never been published, and there have been
no new chemical data since 1960.

ln 1976 a specimen of stranskiite was found at
Tsumeb (Fig.  l )  in  the lower ox idat ion zone at  a
depth of 950 m below surface, 3lst Level, E 9 Pil lar.
The mineral is found in massive tennantite as mm- to
cm-large inclusions, associated with other arsenates
such as adamite, olivenite, schultenite, and others.
The tennantite also contains small amounts of ga-
lena, which presumably supply lead for secondary
minerals such as schultenite.

X-ray investigations

The new stranskiite has been examined by X-ray
powder technique and single-crystal diffractometry.
A 90 mm Bradley camera (vacuum) with Fe radiation
and Ni f i l ter gave the values l isted in Table I (data
corrected for f i lm shrinkage). Besides the measured d-
values, calculated data are also indicated, the latter
based on cell parameter determinations given in
Table 3. A few correlations seem to be poor, due to
the l imited resolution of the fi lm technique; close
reflections lead to a certain l ine broadening, in con-
trast to single-crystal determinations by diffractometry.
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The cell parameters were determined with the
CAD4F diffractometer system from Enraf Nonius,
using Ni f i l tered CuKa radiation. They were calcu-
lated from the diffractometer angles of 23 automati-
cally centered reflections within a 0 range of l5o to
60o. After a least-squares refinement procedure ac-
cording to Busing and Levy (1967), the following
parameters were obtained: Cell I a : 5.073 + 0.003, b
:  6.669 + 0.005,  c  = 5.267 + 0.004 A;a :  109.85,8
:  112.14,  ^Y :  86 '88 + 0.05o;  space g ioup Pl .

Discussion

The first cell-parameter calculation using the dif-
fractometer angles.of about l5 randomly selected
reflections gave. the following results: Cell 2 a =

5 .073 ,  b  :  9 .819 ,  c  :  13 .318 ,  a  :  109 .64 " ,  0  :

93.12", "r : 96.45", space group Pl. Intensity mea-
surements within a0 range of 0o to 30o based on this
unit cell showed a special pattern. With a few ex-
ceptions only reflections with h I k even and / even
were present in this 0 range. In order to find the
transformation of tricl inic cell 2 into tricl inic cell l ,
the lengths and the angles of the different face and
body diagonals in cell2 and related cells with half the
b- or half the c-axis were calculated with a computer
program. From these calculations and the intensity
pattern mentioned above, the following transforma-
tion matrix to the direct-axis matrix was found:
100/0U/* 10. This matrix also transforms the indices
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Table l .  X-ray powder data of stranski i te

d  ( o b s ) t / r o d  ( c a I c )

6 . 2 5 0
4 . 6 9 0
4 .  r 5 4
3 . 9 r 1

3 . I 3 4
2  . 8 4 1
2 . 7 8 8
z . d t o

2  . 6 0 L
2 . 5 0 6
2 - 4 6 0
2  . 4 r 3
2 . 3 4 0

2 . 2 9 5
2 . 2 5 2
2 . 2 0 2
2 . L 3 4

2 . 0 8 1
2 . 0 6 4

! . 9 5 4
1 . 9 4 3

1 . 8 5 r
L . 4 2 4
l . 8 0 r
L . 7 0 2
1 . 6 8 8

l . o o J

L . 6 2 7
r . 5 9 6

L . ) t z

1 . 5 5 r
l . ) q J

L . > Z t

L .  5 0 0
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Fig.  l .  Massive tennant i te wi th inc lusion of  st ranski i te ( l )  and

schul teni te (2)  intergrowths

analysis, using 50 mg hand-picked dried sample, di-

luted in 750 mg wax (Stern, 1972), pressed (after

mixing) into a defined volume. For calibration, a

series of "synthetic" stranskiite standards with vary-

ing chemical constituents (oxides) was prepared un-

der identical conditions. The results, l isted in Table 2,

are somewhat different from the ones published by

Strunz ( 1960): the Zu/Cu ratio changes from nearly 2

to 1.3;  Mg,  Fe,  Ca,  Si ,  and Cd seem to be absent .

Conclusions

The combination of powder- and single-crystal dif-

fraction provides indexed d-values (Table 1) of stran-

Tabte 2.  Chemical  composi t ion of  st ranski i te (weight  percent)

Calcu la ted  a f te r  s imp l i f ied  th is  paper

s t runz  fo rmula  fo rmula  (bY x - ray
(  1 9 6 0  )  f l u o r e s c e n c e )

1 )  2 1  3 )

*  based upon da ta  o f  Tab le  2

of the reflections with respect to cell 2 into the indices
of that reflections with respect to cell l .

The presence of a few reflections for low d values
which did not f it into the overall intensity pattern

@.s. 012, ' ln,021, with respect to cell 2) and which
would lead to fractional indices in the transformed
cell I is best explained by the existence of a supercell
in which the extra atoms are arranged at poorly-
defined positions.

Chemical investigations

The chemical composition presented in this paper
(Table 2) has been determined by X-ray fluorescence

l )  ( z n r . r r F e o . o 5 M 9 o . 0 9 c u o . t o ) c t r . o ? A " r . g o s i o . t o o 8

2 )  Z n 2 C u  ( A s O 4 )  
2

3 )  r r I . 6 9 C o l . Z 8  ( o " o A )  
Z

2nO

cuO

A s  ̂ O -z )
FeO

Mgo

c i n

cdo

Sum

3 0 . 4

1 8 . 4

4 ' t . L

0 . 8

0 . 8

L . 2

r . 3
n .  d .

1 0 0 . 0

1 6 . 8

4 8 . ' l

2 8 . O

2 I . L

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

9 9  . 41 0 0 . 0

d e n s i t y c a l c  5 .  I

d e n s i t v  5 . 3- exp



Strunz

a  ( 8 )  5 . 0 7

b  6 . 7 7

c  5 . 2 8

o  (o )  r l r o
a  t t 2  R

Y 8 6

v  ( H - )  1 5 4 . 5
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Table 3 Crystallographic data of stranskiite
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na tu ra l  c r ys ta l s .  Thus ,  t he  m ine ra l  f o rmu la
(Zu,Cu)r(AsOn), seems preferable.
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Pl ieth + Sanger th is

5 . 0 9 4  5 . 0 7 3

6 . 7 5 2  6 . 6 6 9

5 . 3 0 4  5 . 2 6 7

1 1 1 . 0  1 0 9 . 8 5

I I 2 . 5  I L 2 , L 1

8 6  . 0  8 6  . 8 8

1 5 6 . 9  1 5 4  . 6 9

paper

+  0 . 0 0 3

0 . 0 0 5

0 . 0 0 4

0 . 0 5

0 . 0 5

0 . 0 5

skiite. The values of Plieth and Siinger (1967) are
probably based upon determination of synthetic crys-
tals of ZnrCu(AsOn)r, and may therefore differ some-
what from data of natural stranskiite. Chemical in-
vestigations show that the idealized Zn/Cu ratio of
stranskiite can be at least as low as 1.3 in case of




