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powder at 30,000 psi to f orm a coherent specimen f or :u-ra,v analysis.
As we have pointed out previously (Welday et al., 1964, p. 902) ade-

quate rock standards for r-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, l imited samples of Pomona College Standard 15 wil l be
made available upon request to those seriously interested. Larger sup-
plies of Pomona College Standard rt4 are available. This rock, another
biotite qrartz monzonite with a chemical composition similar to f5, has
been analyzed and calibrated by the methods used for standard 15.

We thank Professor Volborth for reading the manuscript of this note,
but we take fuli responsibil i ty 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. CABnr,1 Department of Geologicol Sciences,
M cGi,ll LI niaer sity, M ontr eal,, C anad.a

I would l ike 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 assembiages Ag5 *Te3-petzite, ancl
Ags *Terpetzite-hessite.

1 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;_Jer and some of the stronger reflections in the published

AgTe pattern.

(1) It is dif icult to understand Honea's statement (p. 337) that the

natural associations involving Ag5-*Te3 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: Ag6-*Te3-petzite, and Ag5-*Te3-hessite-petzite. If these

are equilibrium assemblages, then a tie line must occur between Ags-*Ter

and petzite (inferred by Markham as occurring only above 315+ 10o C.,

andnot at 300o C.). However, an alternate explanation of the associations

observed by Honea is contained in the following paragraphs.
I 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 Ag5-*Te3 and AgzTe, first reported by Kiukkola and

Wagner (1957). The presence of this phase, termed the gamma-phase,

was confirmed using a high-temperature r-ray powder diffraction camera

as well as with charges heated in sealed evacuated siiica glass capsules

and quenched. The r-ray powder data for this phase at 18o 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 onll between the

temperature l imits 120" to 460o C. above which it meits incongruently to

AgzTe and liquid. The gamma-phase can be quenched Ior x-ray or pol-

ished section study at room temperature, but wil l noticeably decompose

after thirteen hours to Agr-*Tea plus hessite. It is similar to petzite in

optical properties and etch reactions except for FeCla with which it etches

grey-black with irridescent edges. This is quite distinct from the irrides-

cent tarnish formed by petzite, Ag5-,Ter, or hessite'
Phase relations determined in isothermal sections of the area bounded

by calaverite, sylvanite, Agr-*Tea, hessite, and petzite at 356o, 335o 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 wil l break down, on slow cooling, to form petzite+Ags *Te3f hes-

site, the assemblage reported by Honea. Markham (1960, p. 1161) states

that the hessite-sylvanite join at 300o C. changes to a petzite-Agr *Tea
jo in above 315+10'C.  This conclus ion was based on the resul ts  of  two

runs at 330' C. whose compositions lay 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-Agu-*Te3 join and yet both are reported to contain
petzite f sylvanite f Ag5_*Tea.

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
identif ications and, as reported by Honea (1964, p.337), ,,hessite" from
the May Day mine, La PIata district, Colorado, has been shown to be
Ag5-,Te3. Furthermore, Galbraith (Eckel, 1949, p. 58) records a sub-
graphic intergrowth of tinv 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 coior.

3) At 194' and 170o C. several runs of a composition equivalent to
AgTe all produced Ag5-,Te3fTe after heating for three months, al-
though ground and pelletized several times. Binary compositions equiva-
lent to Age-*Tea (58.23 wt./6 Ag) and more silver-rich compositions all
gave the Ag5-*Te3 pattern with at least f ive extra reflections (d:10.15,
3.17, 2.80, 2.54, 2.22); whereas binary compositions equivalent to 57.73
wt./6 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 Ags_*Te3 (Table 2). These extra reflec-
tions, which do not accompany the normal Agr_*Tea fi-ray pattefir,
cannot be attributed to the gamma-phase or hessite. ft 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 Agr_*Ter
pattern (Table 2). The reason for these relations is not understood at
present. It might be noted that the pattern for synthetic Agr_*Ter, 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 Ag5Te3 has long been accepted, e.g. Thompson el ol.
(1951), Uytenbogaardt (1951), Kracek and Rowland (1955), Donnay
et aI. (1956), Markham (1957, 1960), Berry and Thompson (1962), and
Cloke (1963)? Phase relations of the synthetic gold and silver tellurides
will be clarif ied in more detailed account now in press.
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Reflections lvith smaller d-values are too broad or too weak or both-not measured.
* Guinier forward reflection focussing camera.
** Signifies broad reflection.
I A few reflections of hessite (low) ignored as weil as one reflection of Ags-*Tea.
2 Only gamma-phase reflections observed on film.
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Ttern l-(continued.)
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* Signifies broad.
r Orthorhombic, Pmnm or Pmn, a:89o, b:2o0i, c:4,62 A from Empress Josephine mine, Kerber

Creek district, Colorado
:58.23 rvt /a Ag (syni)resized from the pure elements in sealed evacuated silica glass capsules, initially

melted, ground and pelletized; heated @ .j35" C. {or total 13 days, ground after four and six days-quenched

in ice rvater). Pattern obtained with a Guinier iorward re8ection focussing camera using CuKar radiation, and

L iF  as  in te rna l  s tandard  (d :4 .0270 A)
a Hexagotal, P6/nmm, a:13-49, c:818 A from Empress Josephine mine, Kerber Creek district, Colorado.
I Hexagonal, C6/mmm, o:13.38, c:8 45 A from May Day mine, La Plata district, Colorado'
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