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powder at 30,000 psi to form a coherent specimen for x-ray analysis.

As we have pointed out previously (Welday ef al., 1964, p. 902) ade-
quate rock standards for x-ray analysis are rare and the best (W-1 and
G-1) are now in very short supply. In an effort to cooperate with other
laboratories, limited samples of Pomona College Standard #5 will be
made available upon request to those seriously interested. Larger sup-
plies of Pomona College Standard #4 are available. This rock, another
biotite quartz monzonite with a chemical composition similar to #5, has
been analyzed and calibrated by the methods used for standard #5.

We thank Professor Volborth for reading the manuscript of this note,
but we take full responsibility for the chemical values reported and the
conclusions reached. This work was supported by National Science
Foundation grants GP-1336 and GE-1038.
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DISCUSSION OF “EMPRESSITE AND STUETZITE REDEFINED”
BY R. M. HONEA

L. J. P. CaBr1,! Department of Geological Sciences,
M cGill University, Montreal, Canada

I would like to make three comments regarding the very interesting
paper on empressite and stuetzite from Colorado by Dr. R. M. Honea
(1964, p. 325-338). These comments refer to:

1) Apparently incorrect statements regarding the assemblages Ag;_«Tes-petzite, and
Ag;_xTes-petzite-hessite.

! Present address: Dept. Mines and Technical Surveys, Ottawa, Ont., Canada.



796 MINERALOGICAL NOTES

2) Misleading reference to Galbraith’s telluride identifications (in Eckel, 1949).

3) An interesting correlation between certain extra reflections in silver-rich composi-
tions of synthetic Ag;_<Te; and some of the stronger reflections in the published
AgTe pattern.

(1) It is difficult to understand Honea’s statement (p. 337) that the
natural associations involving Ags <Te; observed by him are compatible
with Markham’s (1960) 300° C. isothermal section of the system Au-
Ag-Te. He reports the following associations observed from the Golden
Fleece mine: Ags Tes—petzite, and Ags «Tes-hessite-petzite. If these
are equilibrium assemblages, then a tie line must occur between Ags Tes
and petzite (inferred by Markham as occurring only above 315+ 10° C.,
and not at 300° C.). However, an alternate explanation of the associations
observed by Honea is contained in the following paragraphs.

1 have investigated the phase relations in the synthetic system Au-
Ag-Te and have confirmed the existence of a phase intermediate in com-
position between Ags .Te; and Ag.Te, first reported by Kiukkola and
Wagner (1957). The presence of this phase, termed the gamma-phase,
was confirmed using a high-temperature x-ray powder diffraction camera
as well as with charges heated in sealed evacuated silica glass capsules
and quenched. The x-ray powder data for this phase at 18° C. are given in
Table 1. Two patterns are shown, because the presence of gold in solid
solution gives better resolution with more measurable reflections. The
silver content of the gamma-phase varies from 61.3 to 61.7 wt. per cent at
300° C. (Kiukkola and Wagner, 1957), and it is stable only between the
temperature limits 120° to 460° C. above which it melts incongruently to
Ag,Te and liquid. The gamma-phase can be quenched for x-ray or pol-
ished section study at room temperature, but will noticeably decompose
after thirteen hours to Ags ,Te; plus hessite. It is similar to petzite in
optical properties and etch reactions except for FeCls with which it etches
grey-black with irridescent edges. This is quite distinct from the irrides-
cent tarnish formed by petzite, Ags xTes, or hessite.

Phase relations determined in isothermal sections of the area bounded
by calaverite, sylvanite, Ags_,Tes, hessite, and petzite at 356°, 335° and
290° C. show that the gamma-phase can take more than ten weight per
cent Au into solid solution. Bulk compositions within this solid solution
field will break down, on slow cooling, to form petzite-Ags Te;+hes-
site, the assemblage reported by Honea. Markham (1960, p. 1161) states
that the hessite-sylvanite join at 300° C. changes to a petzite-Ags xTes
join above 315+ 10° C. This conclusion was based on the results of two
runs at 330° C. whose compositions Jay within the petzite-hessite-sylva-
nite field. These results are open to question since the compositions of
these two runs, as given by Markham (p. 1155), fall on opposite sides of
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the supposed petzite-Ags_Te; join and yet both are reported to contain
petzite+sylvanite+Ags . Tes.

2) This writer considers that caution should be maintained when
referring to Galbraith’s telluride identifications (Eckel, 1949, and Gal-
braith, 1940). Galbraith used only etch and microchemical tests for his
identifications and, as reported by Honea (1964, p. 337), “hessite” from
the May Day mine, La Plata district, Colorado, has been shown to be
Ags_xTes. Furthermore, Galbraith (Eckel, 1949, p. 58) records a sub-
graphic intergrowth of tiny worm-like inclusions of calaverite in hessite, a
most unlikely assemblage in view of the synthetic system. Galbraith
(1940) is the only writer to have described calaverite as being strongly
anisotropic and to report petzite as galena-white in color.

3) At 194° and 170° C. several runs of a composition equivalent to
AgTe all produced Ag, ;Tes+Te after heating for three months, al-
though ground and pelletized several times. Binary compositions equiva-
lent to Ag, Te; (58.23 wt.9, Ag) and more silver-rich compositions all
gave the Ags <Te; pattern with at least five extra reflections (d=10.15,
3.17, 2.80, 2.54, 2.22); whereas binary compositions equivalent to 57.73
wt.9% Ag and more tellurium-rich did not give these extra reflections but
a pattern in perfect agreement with Berry and Thompson (1962). The
three largest d-values of these extra reflections cannot be indexed accord-
ing to the published patterns of Ag; ,Te; (Table 2). These extra reflec-
tions, which do not accompany the normal Ags; ,Te; x-ray pattern,
cannot be attributed to the gamma-phase or hessite. It is noteworthy
that these reflections correspond fairly closely to some of the stronger
reflections in the pattern for natural AgTe as reported by Honea.

By a further coincidence, most, if not all of the remaining reflections in
Honea’s AgTe pattern also correspond to other reflections in the Ags_.Te;
pattern (Table 2). The reason for these relations is not understood at
present. It might be noted that the pattern for synthetic Ags_Te;, which
contains many more reflections than were observed by either Berry and
Thompson (1962) or by Honea (1964), is in much closer agreement to the
cell dimensions and indexing of Berry and Thompson (Table 2).

While I do not wish to question the occurrence of AgTe as a mineral,
perhaps sufficient irregularities have been cited to indicate that the
mineralogy of the silver tellurides is still far from completely understood.
Is it not then premature to redefine the term “empressite” for which a
composition near AgsTe; has long been accepted, e.g. Thompson et al.
(1951), Uytenbogaardt (1951), Kracek and Rowland (1955), Donnay
et al. (1956), Markham (1957, 1960), Berry and Thompson (1962), and
Cloke (1963)? Phase relations of the synthetic gold and silver tellurides
will be clarified in more detailed account now in press.
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TaBLE 1. X-Ray PowpER DATA FROM GUINIER* PHOTOGRAPHS. CuKa; RADIATION
FOR v-PHASE, d VALUES IN A. RUNS QUENCHED IN IcE WATER FROM 335° C.

(y1=61.08 Ag, 38.92

AND X-Ravep ImMeDIATELY AT 18° C.

Te wt. 9, v2=4.69 Au, 57.76 Ag, 37.55 Te wt. %)
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Reflections with smaller d-values are too broad or too weak or both—not measured.

* Guinier forward reflection focussing camera.

** Signifies broad reflection.
1 A few reflections of hessite (low) ignored as well as one reflection of Ags xTe;.

2 Only gamma-phase reflections observed on film.
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TABLE 1—(continued)
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it
T obs. o meas, 1 obs. o meas.
2 2.52 4 2.51
$ 2.49 2 2.48
3 2.47
3 2.46 3 2.46
1 2.43
3 2.41
3b 2.38 3 2.3
1 2.29
3 2.28
1 2.26
i 2.22
10 2.21 10 2.20
1 2.18 2 2.18
2.161 2 2.169
6 2.164
6 2.149 7 2.150
4 2.120 5h 2.126
3 2.115
1 2.108
L 2.099
2.095 4 2.091
1 2.070 1 2.071
2 2.059 3 2.056
L 2.035
1b 2.022
1 1.994
3 1.975
1 1.968
1 1.956
1 1.936
ib 1.930 2 1.923
1 1.917
ib 1.910 2b 1.906
1 1.878 3 1.883
1b 1.856 3 1.851
1 1.840
2 1.822
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TABLE 2. X-Ray PowDER DIFFRACTION DATA FOR SYNTHETIC AND NATURAL
Ags_«Te; CompaRED T0 NATURAL AgTe

Natural Synthetic
AgTe! Ags_xTes?
Honea (1964) Present Study
I d meas. 1 | d meas. | hkl
3b* | 11.72 100
4 10.04 1 10.15
1 6.86 101
4 5.27 111
1 4.81 201
1 4.37 3 4.41 120
4 4.02 1 3.97 012
[ 3.8 3 3.91 121
4 3.58 112
S 3.53 031
022
f 3.33 4 3.37 220
2 3423 130
5 3.18 1 3.17
4 3.12 221
1 3.04 6 3.05 122
3 2.97 f4 3.02 131
1 2.91 040
* 2.8 | 3 2.86 302
3 2.85 2 2.82 003
10 2.70 2 2.80
& 275 041
2 2.67 320
[ 2.63 2272
2 2.60 i 2.60 113
i 2.57 132
fi 2.55 |231, 140
2 24851 1 2.54 023
2b 2.43 1 2.43 141
3 2.40 042
2 2537 213
i 2.8 | 3b 2.33 050
1 2.29 3 2.28 033
3 2.26 232
4 2.24 051
8 2.23 3 2.22 330
2 2,20 240
3 2.18 10 2.18 142
6 2.17 331
3 2.14 4 2.163 223
4 2.12 2 2,127 241
| 4 2.118 | 133
| 1 2,095 | 004

* Signifies broad.

Natural

Ags.xTes®
(Empressite I)
Berry & Thompson

Natural
Ags_yTes*
(Stuetzite}
Honea (1964)

(1962)
I d meas, | d cale. 1 | dmeas. | dcalc hki
11.68 5 | 1159 | 11,59 | 100
6.86 6.82 101
5.27 5.24 111
4.81 1 4,77 | 4.78 | 021
i 140 | 441 4 | 4.37 4.38 | 210
[3.98 3.97 102
B .91 13.92 3 3.88 3.89 211
3.50 6 | 3.56 3.57 112
! 256 }3.54 6 31521 3.52 031
3.43 3.41 022
4 340 13.37 5 3.35 3.35 220
i 3.23 3.24 | .21 3.21 310
3.13 5 3.11 3.11 221
. (3.06 7| 3.03 3.04 | 212
3| 304 1305 3.00 | 131
2,92 2.90 | 040
2.87 2.85 | 302
% 2.83 2.83 3| 2.82 | 2.82 | 003
2.76 2.74 | 041
2.68 2.66 | 320
1 2,64 | 2,64 7| 2.62 | 2.62 | 222
2.61 2.60 113
. 5 5% [2.57 8b | 2.55 2.56 132
) ' 12.55 2.54 321,140
2.54 2.53 | 023
2.44 2.42 141
2.40 3 | 2.30 | 2.39 | o042
2.38 1| 2.37 | 2.31 | 213
2.33 3 2.32 | 2.32 500
2.29 2 2.27 | 2.28 | 033
| 2.26 4 | 2.2¢ | 2.25 | 322
| (2.25 2.24 | 051
: Py 12.25 2.23 330
2521 2.19 | 240
| (2.18 wb | 2.6 | 217 412
10 287 |kB.17 2.16 | 331
2.16 2.15 | 223
2.14 6 | 2.11 2.12 421
2 2.12 [ 42.13 2.12 133
2.12 | 2.11 | 004

1 Orthorhombic, Pmum or Pmn, ¢ =890, b=20.07, ¢=4.62 A from Empress Josephine

Creek district, Colorado.

mine, Kerber

258,23 wt. 9 Ag (synthesized from the pure elements in sealed evacuated silica glass capsules, initially
melted, ground and pelletized; heated @ 335° C. for total 13 days, ground after four and six days—quenched
in ice water). Pattern obtained with a Guinier forward reflection focussing camera using CuKa radiation, and
LiF as internal standard (¢ =4.0270 ;\).

s Hexagonal, P6/mmm, ¢ =13.49, c=8.48 A from Empress Josephine mine, Kerber Creek district, Colorado.

4 Hexagonal, C6/mmm, a =13.38, ¢ =8.45 A from May Day mine, La Plata district, Colorado.
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TABLE 2—(continued)

|
Natural

Natural ‘ Synthetic Ags_xTes? ANat u’;al .

AgTet Ags_xTes? (Empressite I) B x .63

Honea (1964} Present Study Berry & Thompson (Stuetzite)

Honea (1964)
! (1962)
I d meas. 1 | d meas. | hkl I d meas. | d eale, I | d meas. | d calc. | hkl
3 I 2.084 | 014 2.08 2.08 I 014
052 | 2.05 4 2.03 2.03 052
5 2.04 3 2.044 151 2.04 2.02 | 511
4 2.01 3 2.032 043 | 1 2504 2.03 | 2.02 043
114 [2.02 2.01 114
1 1,982 332 1.986 [ 1.972 332
1 1.962 i 1.962 242 1.958 1.944 242
060 | 1.947 5 1.931 1.933 323
4 1.943 233 1 | 1.933 1.945 1.931 600
i3 1.920 1 1.917 340 1.920 3 1.900 1.905 340
3 1.907 124 § 1.910 1.911 1.903 214
2 1.888 152 1.881 | ] 1.865 1.867 512
3 1.877 | 341 s o [1.873 | 1.858 | 431
¥ 1.864 2 1.866 250 11.871 1.855 520
b 1.856 034 ‘ 1.862
i | 1.833 2 1.823 251 1.827 ] 1.816 1.812 521
1 1.796 2 1.796 | 224 1.795 3 1.790 1.790 053
1] 1.771 2 1.770 134 1.774 1.786 224
2b 1.757 2 | 1.757 333 1.760 ib 1.7587 1.765 314
2 1.708 252 1.711 1.756 062
2 1.699 ] 1,699 1.707 044
4 1.681 513 1.0684 1.699 527
2 1.674 1.674 513
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