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Keithconnite, Pd'-Je (0.14 (.r( 0.43); and
telluropalladinite, PdsTea, are new minerals from the
Stillwater complex, Montana. Under reflected lieht
the color of keithconnite depends on associated
minerals: it is cream where isolated. dull cream
with a brownish tint with kotulskite and grev
next to telluropalladinite. Bireflectance is not
detectable in white lieht, and anisotropism varies
from moderate to strong. Reflectance ranges from
44,1/o at 470 nm to Sl.lVo at 650 nm. VHN6 =
4lO (39M24). Keithconnite crystallizes in space
group R3, with hexagonal axes a 11.45(l), c
11.40(1)A: its strongest powder-diffraction lines are
2.26(10)(214), 2.16(9) (140), r.32(3) (34s),
0.8s50(3)(2.10.1), 0.7908(4)(758). Telluropal-
ladinite is cream-colored under reflected light,
with a yellowish tint where associated with keith-
connite. No bireflectance is detectable in air; it
was observed for one grain in oil. Anisotropy is
moderate in air and enhanced in oil, Reflectance
ranges from 42,5Vo at 470 nm to 53'lVo at 550
nm. ZIlN'n = 388 (37G199r. Telluropalladinite
is monoclinic, space group PLt/c with a 7.45(l),
b 13.94(2), c 8.82(2) A, p 91.9", Z = 4, and
with stronsest diffraction lines 2.237(rc(AD,
2.133(3)(302), 2.094(4)(322), 1.979(3)(341),
1.403(3)(531), 1.306(5)(2.10.0). Synthetic Pde
Tea yields an equivalent powder pattern and has
D-."" = 10.25, D-l* = 10.62 g/cm3. Low-bismuth
kotulskite. merenskyite and moncheite from the
same sampl€s represent the lowest Bi contents re-
ported for these tellurides: 1.2% for kotulskite,
0,53Vo for merenskyite. and' 0.l7Vo for moncheite.

SorvrrvrenB

La keithconnite. Pdg-,Te (0.14<.r<0.43), et la
telluropalladinite, PdsTea sont deux nouveaux min6-
raux qui se trouvent dans des 6chantillons prove-
nant du complexe Stillwater du Montana. En lu'
midre r6fl6chie. la keithconnite change de couleur
suivant le mi.n6ral contigu: de couleur cGme
lorsque isol€e, elle passe au crlme terne i nuance
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brunitre prbs de la kotulskite et au gris contre
la telluropalladinite. Nulle bir6flectance n'est d6ce-
lable en lumiEre blanche: l'anisotropie varie de
mod6r6e i forte. Le pouvoir r6flecteur varie de
44.l%o (470 nm) i sl.lVo (650 nm). ZIIN'" -

410 (394424). La keithconnite est rhombo6drique,
de sroupe spatial R3, avec a 11.45(1), c 11.40(l)
A dans le replre hexagonal. Raies de diffraction X
les plus intenses : 2.26(L0\ (214), 2.16(9) (140)' 1.32
(3)(345), 0.8350(3)(2.10.1), 0.7908(4',)(7s8). I3
telluropalladinite est de couleur crdme en lumiire
r6fl6chie. de nuance iaunitre en contact avec Ia
keithconnite. Nulle bir6flectance n'est d6cel6e dans
I'air; observable dans I'huile, on I'a observ6e sur
un grain seulement. L-anisotropie, mod6r6e dans
lnair, est renforc€e dans I'huile. Le pouvoir r6flec-
teur varie de 42.5Vo (470 nm) i 53.lVo (650 nm).
VIIN,.. - 388 (376-399). La telluropalladinite
est mirnoclinique, de groupe spatial P2r/c avec a
7.4si1\, b 13.94(2'r.  c 8.82(2)A, p 9r.9", z - 4.
Raies de diffraction X les plus intenses: 2.237(lO)
(152). 2.133(3)(302\, 2.094(4\(322). r.979(3)
(341) ,  1 .403(3) (531) ,  1 .306(5) (2 .10 .0) .  k  p ro-

duit de synthCse PdoTeo posslde un diagramme de
poudre 6quivalent: D(mes.) - 10.25. D(calc.) -

10.62. Certaines vari6t6s de kotulskite, merenskyite
et monch6ite. trouvdes dans les mlmes 6chantillons,
sont les plus pauvres en bismuth que I'on connaisse:
l.2Vo Bi pour la kotulskite, 0.53Vo gour la me-
renskvite. et O.l7Vo pour la monch6ite.

INrnooucrIoN

Mineralogical studies of rock samples and
heavy mineral concentrates from the Banded
and Upper zones of the Stillwater complex,
Montana, have revealed rish and divene as-
semblages of platinum-group minerals (PGM).
Some findings have been reported in a series
of papers: on the native alloys (Cabri & La-
flamme 1974, Cabri & Feather 197'5), on some
platinum-group arsenides (Cabri et aI. 197,5,
1977), on two palladiu,m-bismuth-arsenic min-
erals (Cabri et al. 1976) and on the platinum-
palladium sulfides (Cabri et al. 1978). This
paper describes the new minerals keithconnite
and telluropalladinite, as well as three other
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PG-tellurides. The geology, sample locations
and previous work are described or referred to
in the aforementioned publications; Conn
(1979) described the exploration for and the
losation of the zones of Pt-Pd-bearing mineral-
ization.

Nourxcr,eruRE AND PnssrnverroN
or Tyrs MersRrer-

The mineral Pds-,Te and the name keith-
connite were approved by the Commission on
New Minerals and Mineral Names. I.M.A. The
mineral is named for Mr. H. Keith Conn,
General Technical Manager, Johns-Manville
Corporation, whose geological insight and per-
severance were largely responsible for the
discovery of Pt-Pd mineralization in the Upper
and Banded parts of the Stillwater complex,
Montana. Polished sections with grains of cotype
material, whose analyses are given in Table 2,
have been deposited as follows: no. 8 in the
U.S. National Museum, Smithsonian Institution
(144957), Washington, D.C., no. l0 in the
Systematic Reference Series of the National
Mineral Collection, Geological Survey of Can-
ada (12187), Ottawa, and no. 9 in the Royal
Ontario Museum (M35867), Toronto. Number
1L is preserved in the Crystal Structure Labora-
tory, CANMET, mounted on a glass fibre.

The mineral Pd;Te, and the name telluropal-
ladinite, after its composition, were approved
by the Commission on New Minerals and Min-
eral Names, I.M.A. Polished sections with
grains of cotype material, whose analyses are
given in Table 2, have been deposited as follows:
no. 1 in the U.S. National Museurn, Smith-
sonian Institution (144958), Washington, D.C.,
no. 3 in the Systematic Reference Series of the
Geological Survey of Canada (12188), Ottawa,
and no. 4 in the Royal Ontario Museum
(M35867), Toronto. Numbers 2, 5, 6 and 7
are mounted on glass fibres in the Crystal
Structure Laboratory, CANMET.

ANALyTTCAL PnocsorrREs

Sample preparation methods and the deter-
mination of reflectance, micro.indentation hard-
ness, X-ray and microanalytical data are de-
scribed in Cabri & Laflamme (1974).In addi-
tion, X-ray powder diffraction data for syn-
thetic phases were obtained with a 114.6 mm
Debye-Scherrer camera on samples mounted

TABLE 1. SYNTHETIC STANDARDS ANO X-RAY LINES USED

FOR ELECTRON.PROBE AMLYSES OF Pd.Pt TELLURIDES

x-ray
I  lne

keithconnl te kotulsklte mncheite merenskylte

PdLo

Ptlo

il lKq

TeLo

BlLo

SbLo

Snlo

PbMo

AsLo

HgLq

PdTE

Ptfe2

Nlrffi

PdTe

PdBiTe

Pd3Pb

PdBlTe

PtTe2

NI

Pt"le2

PdBlTe

Pd9Te4

PtSn

Pd9Te4

Bi

PdEAst.5sb6.5

PtSn

Pd3Pb$

InAs**

Pd3HgTe3

Pdo.9Ni o. rT"r .g
PtTe2
Pdo.gNio. tTtr .9
Pdo.gNlo.rT"t .g
PdBlle

' and  te l lu rcpa ' l lad ln l te  ;  *  o r  Pdasbr ;  * *  o r  PbS;  * *  o "
PdsAsr .5sbo.5 ;  * *  o r  Pdo.9Nl0 . rTEr . ; '

in a 0.2 mm quartz capillary, as well as with
a Guinier-type focusing camera. The X-ray
lines and synthetic standards for microprobe
analyses are described in Table 1. Syntheses
were made using weighed amounts of high-
purity elements in evacuated quartz tubes and
heated to the appropriate temperatures in fur-
naces. Various grinding, pelletizing and annealing
operations were performed to assure complete
reaction and homogeneity.

Rnsur,rs

Keithconnite Pds-"Te

Four grains of keithconnite have been found;
their size in cross-section ranges from 22x38 to
145x220 p,m. It is associated with kotulskite,
telluropalladinite and magnetite but is also

Frc. l. Keithconnite (darker grey) intergrown
with telluropalladinite and with attached mag-
netite (left). Analyses 9 and 4, respectively'
Table 2; R.O.M. No. M35867.



TELLURIDES FROM THB STILLWATER COMPLBX

TABLE 2. ELECTROI,I PROBE AT.NLYSES OF'IELLUROPALLADINITE AIiID KEII}ICONNITE
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TOTAL Pd

Tel 1 urcpall adlnite
' I  

64 .9  33 .9  0 .18
2N 65.4 34.1 0.33
3 64 .8  ? .2  0 .51
4 64 .71  31 .6  0 .61
5f  64 .9  31 .4  0 .68
61 65.1 33.2 0.63
7'r 64.6 33.5 0.10

Kel thconniie

8  68 .7  29 .1  n .d .
9  68 .4*  28 .5  0 .16

l0  71 .0  14 .2  6 .7
l l r  68 .4  26 .3  n .d .

0.89
0 . 1 5
2 . 2
1 . 8
z . o
I . 0
l q

t . 0
0.54
0.96
n. d.

-  0.22
- 0. ]4 0.05

0.31

8.97 3.91 0.04 0.06
8.99 3.91 .0.O7 0.01
9 .01  3 .73  0 . t 0  0 .16
9.06 3.69 0.12 0.13
9 .04  3 .55  0 .13  0 .18
8.99 3.82 0.12 0.07
8.99 3.89 0.02 0.10

n.  d .
0 .07
n . d .
n .  d .
n .d .
n .  d .
n . d .

n .d .
0 . 0 8

4 , 5

n .d .  0 .30  n ,d .
0 . 1 2  n . d ,  n . d .
n . d .  n . d .  n . d .
n .d .  n .d .  0 .06
n.d .  n .d .  n .d .
n . d .  n . d .  n . d .
n . d .  n . d .  n . d .

n . d .  1 . 6  n . d .
n .d .  0 .94  0 .37' 1 . 4  

n . d .  n . d .
0 , 2 3  n . d .  n . d .

t  00.1 7
100 .17
99.7r
98.82
99.58
99,93
99.70

0.01
4.03
4.0t
1 0 0

3.94

4.01
4.01

7.00
7.00
7.00
7 .00

- 0.02
0.01

: : 
'o'jt

100.4 18.79 6.64 -  0.14
99.02 I9.14 6.65 0.06 0.08 0.02
99 .26  t 8 ,04  3 .01  2 .42  0 .12  1 .14
99.43 18.30 5.87 1.08

n.d. , not d€tectedi * + 0,05 wt.% Pt; ** * O.O3 $t.% Pt. t '  gralns X-rayed.. All gralns.arc.frcn sanple 789 T-1-l except

Nos. I and 8 whtch ire trom sanii i ' tei4-PP-20. 
' l impie 

locatlors iesqlbed bi Cabrl et aL. (1978J.

found as a free gxain in the heavy'rnineral con-
centrates. In polished section with \ryhite light
its color is dependent on the associated min-
erals. Where free, keithconnite is oream; witl
kotulskite it is dull cream with a brownish tint;
it is grey if adjacent to telluropalladinite (Fig.
1). Bireflectance in air is not detectable to
the human eye. Anisotropism varies from mode-
rate (grey to extinction) to strong (bluish-grey
to extinction). With the analyzer set at 2o off
extinction, the colors go from extinction to dark
brown. In oil some grains appear more aniso-
tropic and some have brownish tones. Re-
flectances in air in Vo (av, of 3 measurements
on grain no. 8, Table 2) are: 47O nrr' 44.I,
42.2; 546 nm 46.4, 43.7; 589 nm 48.2, 45.5i
650 nm 51.1, 48.5. Micro-indentation hardness
for five indentations on the same grain gave
vHNs - 4rO (394424).

The elucidation of an ideal formula for keith-
connite proved to be fraught with difficulties.
We believed, initially, that a 522 stoichiometry
was indicated by our early synthesis experi-
ment$, and that the apparent nonstoichiometry
was a reflection of difficult analyses, as is often
the case for PGM (Cabri 1978). Thus, a general-
ized formula of Pds*"Ter-, was proposed and
approved by the I.M.A. Commission on New
Minerals and Mineral Names. Other stoichio-
metries such as 8:3 and 20:7 wete considered,
but none was completely satisfactory for all
four analyses. The electron-probe analyses given
in Table 2 were calculated on the basis of 7 Te
atoms, i.e., 1/sf2L(Pds-"Te)1. This manner of

calculating a formula for keithconnite was

chosen because of the crystallographic similari-
ties noted below and for comparison with the
composition of telluropalladinite.

Keithconnite was found to be rhombohedral,
space sroup nf, bv single-crystal precession;
uo X-iay 

-powder-diffraction 
pattern (Table

TABLE 3 .  X-RAY POlDER DIFFRACTION DATA FOR KEITHCONNITE

i dneas dcalc hkl t djreas dcalc hkz

,  2 .74  2 .740
I  2 .49  2 .494

l0  2 .26  2 .269
2 2 .22  2 .222
9 2 .16  2 .164't I .87 1.873' |  1  .65  1 .647
1 

' ,1 .56  1 .566' l  l . 5 l  1 . 5 1 0' I  1 .44  1 .448
2 1 .40  

' ,1 .406

2 1 .37  1  .375
3 1 .32  1 .326

1 .27  1  .268
I  .20  1  .203' 1 . 1 8  1 . 1 8 3
1.077 I .080
1.039 1 .040
0.9269 0.9255
0.s39 0 .8960
0.8850 . 0.8878
0.8675 0.8667
0.8378 0.8366
0 . 8 1 1 7  0 . 8 1  1 8
0.7908 0 .7904

535
n lo

176
?43
' 1 . 5 .  1 I
2 . 1 0 . 1
485
5 . 3 . 1 1
0 . 1  . 1 4
758

'104

033
214
0I5
140
502
u50

244
514
425
351
o72

57.3 m Gandolf i  carera, Nl- f l l tered Cu rad' tat lon'  r"1 '54054'

xii;*"tt;,1 h Ilil ",3 ;"Hl!"'i il"fi"l: tili"l"iii'fl1'
l  l  aces.

3) of grain no. 11 was indexed on a hexagonal
cell with a I1..45(L), c 11.40(1)A. Keithco.n-
nite has the same space group as synmetrc
PdroTez (Wopersnow & Schubert 1977), whose

cell dimensions, a 11.797(1) and c Ll '17,2Q)A
are also similar to those of keithconnite. Synthe-
tic PdroTe, contains 3 formula weights per lnit

llcell, i.e.,60 Pd atoms and 2L Te atoms. The

struciure is essentially hexagonal-close-packed
with three vacant sites. Thus, a fully occupied
unit cell of dimensions comparable to those of

keithconnite would contain 63 Pd atoms and

2I Te atoms, with an atomic ratio of exactly
3:1. The electron-probe analyses of keithconnite
suggest additional vacancies, accounting for the
Pi'deficiencies. Grains 8 and 9 seem to have 6

vacancies, i.e., 57 Pd atoms and 2I Te atoms or

3 Pdrffez, and grains 10 and 11. appear to have

9 vacancies, i,el, 54 Pd atoms and 2L Te atoms 
'

or 3 PdreTer. Both these-compositions are
possible with sPace grouP R3.

The variations in keithconnite stoichiometry
(Table 2) may reflect (a) analytical €rrors,
(b) two compositions PdreTer and PdreTer, or

i"j a range of compositions including these
lnuit 

"r. 
TheL ffio idealtompositions have atomic

ratios of Pd:Te = 2.714 arrd 2.571, respectively,
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straddling that of PdaTea, where Pd:Te = 2.667.
One factor to be considered is the occurrence
of telluropalladinite (anal. 4) adjacent to keith-
connite (anal.9, Fig. 1). This should not
occur, ideally, because an 8:3 phase has been
determined between PdzoTez and PdeTee in the
$ystem Pd-Te (work in progress). Therefore,
in view of all these uncertainties, the general
formula of Pda-"Te, with 0.14 (r( 0.43 and
in which Te also includes minor As, Bi, Sb,
Sn and Pb, is proposed for keithconnite until
better X-ray data become available.

Further detailed work in the partial system
Pd-PdTe, not a$ yet completg has revealed
many complications regarding phase equilibria
and identity of phases. We can retrx,rt, however,
that we have been unable to synthesize keith-
connite and that currently available phase-equili-
bria diagrams on the system Pd-Te (Medvedeva
et aI. 1961, Elliott 1965) are unreliable and re-
quire major modifications.

McCallum et aI. (L976) and Loucks (1978)
report an unidentified weakly anisotropic rose-
tan mineral "Pd phase B'o with an indicated stoi-
chiometry of Fds(Te,Bi)r. The mineral contains
minor Sb and Pt and 13-15 wt. Vo Bi. Con-
firmation of the equivalence of the "Pd phase
B' with keitlconnite, however, must await an
X-ray-diffraction study.

T elluro palladinite P deT ee

In addition to a single intergrowth with keith-
connite and magnetite (Table 2, no. 4), seven
grains of a second new palladium telluride
(telluropalladinite) were also found, as free
grains in the concentrates. Telluropalladinite
grains range in cross-section from 27x27 to
55x100 microns. In polished section, with
white light, telluropalladinite is cream-colored
with a yellowish tint dissernible in the grain
associated with keithconnite. Bireflectance is
not detectable to the human eye in air but ryas
observed for one grain in oil. Telluropalladinite
has moderate (grey to extinction) to strong
(light brownish-grey to extinction) anisotropy.
In oil all the grains are strongly anisotropic.
Reflectance was mea$ured in air on three grains
(including nos. 2, 4 in Table 2) and the aver-
age values in lo are 47O nm 45.2, 42.5; 546
nm 47.7, 45.4; 589 nm 49.5, 47.4; 65A r,nrr
53.1, 5L.9. Micro-indentation hardness for grain
no. 4 gives VHNv = 388 (376-399't for .five
indentations; VHN$ -- 302 (296-308) for
another grain.

Electron-probe analyses are given in Table 2

TABTE 4 .  l -RAY PoIDER DIFFRACTI0 I {  DATA F0R Pd^Te.  AND
T E L L U R o P A L L A o I t { I T E  Y  4

synthetlc Pd9Te4

I daeas dcalc

'tel 
luroiafiadinlte

dneas dcalc

,  3.24 3.24.

|  2.717 2.713

2 2.543 2.*6

l 2.336 2.337

l0 2,237 2.236
I  2 .1  93  2 .1  95
3  2 .1  33  2 .1  33
4 2.0e4 2.094
t 2.043 2.040
3  1 .979  1 .983
3 I  i964 1.960
I  r . 9 1 7  r . 9 r 7
I  1.876 1.877
I  1.855 t .859

1.685 I  .685
1.584 1 .580
1.542 I  .549
1 . 4 5 3  1 . 4 5 6
I .403 I .394
1 . 3 5 4  1 . 3 5 4

1 .306 I .306
1.247 1 .245
1 . 2 3 0  1 . 2 3 0

] . l 9 l  1 . 1 8 8
0 . 9 l l l  0 . 9 1 0 1

0.8850 0.8893
0.8833 0.8835
0.8781 0 .8751
0.8652 0 .8659
0.8544 0.8550

Both pattems with tl l-f j l tered Cu fadlatlon, r- ' |.54054 except for
asterisk reflctions measured frm angther 114.6 m fi ln exposed
to Fe-fi l tered Co radlatlon, r=1.78894. Synthetlc PdgTe4 witj l  a
114.6 m Debye-Scherrer camera. Telluropalladlnite, qralns 5 & 6,
wlth a 57.3 m Gildolfi ci lera. B+road; dcalc, are based on
reflnment uslng cell pardf,eters of three decimal places.

for seven grains, calculated on the basis of 13
atoms. The analysis of an eighth grain is not
given because it represented an earlier analysis
done prior to synthesis of suitable standards.
This grain, unfortunately, was lost during at-
tempts at extraction for X-ray analysis, The
ideal formula corresponds to PdgTea with minor
substitutions of Pt for Pd and As, Bi, Sn, Sb,
Pb and Hg for Te. The mineral corresponds to
synthetic PdsTee of Matkovid & Schubert (1978),
who reported the phase to be monoclinic with
a  7 .458 ( l ) , ,  13 .938 (1 ) ,  c  8 .339 (1 )A ,  B  91 .97
(1)", space group Plt/c. We have confirmed
the results of Matkovid & Schubert by synthesis
of PdsTe, with a 7.456(6), b 13.936(5), c
8.842(9), P 91.94". Telluropalladinite has a
7.45( t ) ,  b  13.95(2) ,  c  8.82(2)4,  B 91.9o and
its powder pattern compares well with that of
synthetic PdsTea (Table 4). Calculated density
for telluropalladinite (average compositions for
grains 5 & 6) with Z = 4 is 10.68 g/cm3. The
measured density for synthetic PdsTer of 10.25

<l'I

I
I

4
1

l

'10

5B
o

6'I

o
I'I
?'I

I

I

4B
28
I

8B

I
28
28
I B
28

, 1
I B
29'lB

3 .6  3 .599
3.36  3 .372
3.25  3 .24 I
2.784 2.783
2.722 2 .718
2.661 2.658
2.543 2 .W5
2.N3 2.443
2.425 2.430
2.339 2.339
2.276. 2,279
2.247* 2.246
2.237 2 .236
2.196 2 .197
2 . 1 9  2 . 1 4
2,094 2,095
2.U0 2 .040' t .985 

1 .983
1 .961 I .960
1  . 9 1 5  1 . 9 1 6
1.877 1 .876
t .861 1 .86r'I 

.802 1.804
1.687 1 .686' I .582 

I .s8 t'| 
.546 I .548

L456 1 .456
I .394 I .394
1 . 3 5 7  1 . 3 5 6

I .305 L305
1.245 1 .245
l  .233 1 .232
1 . 2 t 8  I . 2 1 8
1 . 1 8 9  1 . 1 8 8
0.9105 0 .910r
0 .9017 0 .9015
0.8896 0.8896
0.8833 0.8835
0.8750 0.4752
0.8654 0.8656
0.8557 0.8556

2 1 0
2 l r
041
231
i t s
l l 3
240
300
241
133
32r
06r
152
lvz
302
322
322
34r
34I
261
l7 l
525

323
422
324
450

531
u6
444
2.  t0 .0
I .  r  o . 3
166
127
622
684
2 . 1 5 . 0
823
950
l E 5

6 . u . 2
577

I B
I B
I B
I B
I B
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IABTS 5' ELECNOI{ PROBE AMTYSES OF IOII,LS(ITE, iIRTIISKYITE ND I.IONCHEITE

ito. Pd Pt tll To 8t h lotll Pd Pt Nl t Te Bl fr t

1.00
1.00
1 . 9 9
2 . @
2.01
1 . 9 9
1 . 9 9
1 .99

2.6 2.'t gg.q4 1.01 - <.01 l.0l .0.93 .03 .s-3
2.4 0:6 6!.zo 1 oo <.ol <.01 1.00. 0.e6 .03 .01
\'. i  

' :  
4,.48 1.oo - <.ol l.oo 0.99 .ol

o.ss - 99.00 0.99 .01 .01 1.01 1.98 .01
o,ag - 99.03 - I 'oo - l.oo 1.99 .ol
o.it - 99.97 0.21 0.78 - 0.99 2.01 <.01
z ,a  -  1 (X) .2  -  1 .01  -  l .0 l  1 .93  .06
i :a  -  ga .c  -  l .o l  -  I  .o r  l .es  .04
i :4  -  9 .4  -  ! .o t  -  l .o l  1 .96  .03

' l '  4,7 nd 0.04 49.4
2'  44.A 0.13 0.03 5r.9
3 i  41.8 nd 0.08 53.4
4*t 28.9 0.46 0.ll 69.0
5 nd 4i1.0 nd 56.0
6 5.3 35.1 od 59.4
7 nd 4i'.4 nd 54.2
8H nd 4it.2 nd 54.6
9t t nd 43.2 nd 54.8

n d " r c t d e t l c t o d j * & ' $ n d , t t s b n d ; * K o t u . t s k l & d l c u l a t s d . f o r 2 a t @ ' c E n s k y i b a n d m n c h e l t e c a l c u l a f t d
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""iG'r; 
ana grain 6 t;!t s@Pte 4. All s@plss coE fffi the fst Fork adlt of se pruerB vorkeo by J0n6-

r,ri,i"riie'ii"i,iriiioi imd are ddcrtiad in ciiiir-Jl.i.tidzal ex@pt for sa4le 3, rhlch ls fm ile ollv{ne c@late

Efomd to I !|fi'. t{nln x-nYd.

g/cms (Berman balance with toluene) com-
pares well with a calculated density of. t0.62

d cr^-".

Other Pd.-Pt tellurides

Kotulskite (PdTe), merenskyite (PdTe,) and
moncheite (PtTer) also occur in these samples.
Moncheite is the most common PG-telluride
found in the sulfide concentrate from the bulk
sample (I824-PP10) and, for the 'PGM' is
next in abundance to the PG-sulfides braggite
and vysotskite (Cabri et al. L978). Kotulskite
is less common and merenskyite is rare.

It is now well established that all three min-
erals are stoichiometric and equivalent to the
ideal synthetic end-members PdTe, PdTez and
PtTer. Analyses reported in the literature for
these three tellurides, however, usually contain
significant quantities of Bi substituting for Te.
Though Bi-rich grains oscur in our samples,
Bi-poor grains are also present and representa-
tive analyses for these are given in Table 5.
These analyses record the lowest Bi contents
found to date in these tellurides and'document
the first occurrence of Pb in kotulskite.

The merenskyite analysis in Table 5 shows
less Bi than the low-Bi analyses (1'.8Vo) re'
ported by Watkinsot et al. (1978). The X-ray
powder diffraction pattern (Table 6) has better
resolution than the pattern of bismuthian meren-
skyite (six indexed reflections) initially re-
ported by Kingston (1965) but is not as well

TABLE 6. X-MY PolilDER DIFFRACTIoN DATA FoR MERENSKYITE

TABLE 7. X.RAY POI{DER OIFFMCTION DATA FOR MONCHEITE

dnas dcalc WL dcalc w|.

57.3 m @ndo'lf l cmra, Nl-fl l tered cu radlatlon' l=1.5405A.
Analysls No. 4 ln Table 5. B'brcad.

' r .092 1 .094 l l4
1.049 I .050 2'13
1.004 1 .005 2m
r .000 1 .000 105
0.9877 0.9876 221
0.9665 0.9663 303
0.9498 0.9502 3ll
0.9266 0.9267 ll5
0.8958 0.8956 205
0.8681 0.8676 304
0.8586 0.8591 401
0.8452 0.8448 313
0.8266 0.8262 402
0.8183 0.8182 215
0.7973 0'7967 224
0.7904 0.7901 321

Amlys ls  No.9 '  Tab le  5 .

resolved as the pattern for synthetic PdTer
bv V.B. Compton (PDF L8-955) taken with a
ti+.e mm camera. Loucks (1978) refers to a
"Pd phase C,'witl the stoichiometry of meren-
skyite having low Bi contents (0.86, 1.58'
4.66Vo) but oscurring intergrown with bismu-
thian merenskyite. This mineral is cream-colored,
has lower reflectivity than the associated bis-
muthian merenskyite and weaker anisotropy.
The identity of "Fd phase C' must await X-ray
diffraction data.

The low-Bi kotulskite grains are too small
for extraction and confirmation by X-ray dif-

fraction but a Bi-poor moncheite (no. 9, Table
5) was found to have hexagonal axes a 4'O33
(3), c 5.22OQ)4, in good agxesment with a

4.0259, c 5.22o9A gDF ft-977) f.oAsvnthetic
ptf", i"potted by Gr@nvold et al. (1960)' The
pattern of tnis moncheite is given in Table 7

L"cause it is more complete than that reported
by Genkin et at. (L963) and reproduced in

PDF 15--392.
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