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ABSTRACT

Agricolite is identical with eulytite. Rhagiteis identicalrvith atelestite. Arsenobismite
from Tintic, Utah, is a valid species and a new locality atTazna", Bolivia, is noted. A new
but un-named bismuth arsenate is briefly described and three localities are cited. Two new
localities are cited {or both koechlinite and bismoclite. X-ray powder spacing data are
tabulated for atelestite, arsenobismite. koechlinite. and for a new un-named bismuth arse-
nate.

IorNrrry oF AcRrcolrrE wrrH Eur-yrrrn

Eulytite, BiaSiaOrz, occurs as well-developed isometric hextetrahedral
crystals. The material usually is weakly birefringent, and has been
thought to be only pseudo-isometric at ordinary conditions. Some crys-
tals are internally divided into uniaxial segments, or show polysynthetic
birefringent twinning lamellae. The optical anomalies have been de-
scribed by Bertrand (1881). The r-ray powder difiraction effects, how-
ever, are completely accounted for on the basis of a hextetrahedral
structure, as shown by Menzer (1931), and any departure from isometric
symmetry must be slight. The calculated specific gravity, 6.82, is con-
siderably greater than the observed values. The writer obtained 6.61 ior
yellow eulytite crystals and 6.63 for massive agricolite (: eulytite), using
a microbalance. Menzer obtained 6 6+0.2 and Rath (1869) gave 6.106
for eulytite. Agricolite of Frenzel (1373) has been thought to be a mono-
clinic polymorph of eulytite. The supposed monoclinic character was
based on very inconclusive evidence (see Groth cited by Frenzel (1873)).
The writer examined several specimens of agricolite from both Schnee-
berg and Johanngeorgenstadt, Saxony. This material comprised radial,
semi-globular aggregates and answered the original description in all
details. The r-ray powder pattern proved to be completely identical with
that of eulytite. Optically, agricolite is very weakly birefringent. The
mean index of both agricolite and eulytite varies slightly in different
specimens but for the most part is about 2.04. Eulytite as presently con-
stituted and agricolite must be accepted as identical. The possibility
exists that agricolite represents a primary occurrence of the inversion
product (?) of a truly isometric eulytite. The name eulytite (eulytin),
proposed by Breithaupt in 1827, has priority. The mineral from Schnee-
berg later named agricolite was known to Breithaup t in 1827 and was, in
fact, considered by him to be identical with eulytite.

+ Contribution from the Delrartment of Mineralogy and Petrography, Harvard Uni-
versity, No. 262.
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BrsuocltrB

Bismoclite, BiOCl, was described in 1935 by Mountain from Namaqua-
land, South Africa. The crystal structure of BiOCI together with the
identity of the natural and artificial materials was established by Ban-
nister (1935). More recently, Schaller (1941) has shown that the so-
called crystallized bismite from Goldfield, Nevada, is bismoclite. Two
additional localities for bismoclite may be mentioned. The mineral was
found as dense grayish-green masses in a greisen-like rock from Bygoo,
New South Wales. Under the microscope the substance appeared as in-
distinct shreds and plates with an occasional semblance of a square out-
Iine. The bismoclite is an alteration product of embedded masses of some
other bismuth mineral. Bismoclite also was identified as grayish-green,
compact masses from Tintic, Utah. This material was microcrystalline
and admixed with limonite, qtartz and other impurities. Daubreeite,
BiO(OH, Cl), a mineral shown recently by Bannister (1935) to be a mem-
ber of an isomorphous serieswith bismoclite, was doubtfully reported by
Means (1916) from Tintic, Utah. Mean's original specimens were avail-
able for study but the particular substance to which he was referring
could not be identified. His mineral probably was bismoclite.

Koncnr,rNrrn
'Ihis species was described by Schaller in 1916 as an orthorhombic

bismuth molybdate, BizMoOa, from Schneeberg, Saxony. Part of the
original material was available for study. The r-ray powder spacings are
given in Table 1. The pattern is rather similar to that of tetragonal
BizOa. Two new localities may be reported. The mineral occurs as small
lamellar aggregates of a yellow color embedded in massive milky quartz
at the Dunallan gold mine, Coolgardie, Western Australia. The material
is an alteration product, probably of tetradymite. Between crossed nicols
some of the flakes of the mineral have a mottled appearance due to a.
variation in birefringence and seem to be altered. The original koechlinite
from Schneeberg shows similar features, as described by Schaller. Koech-
linite also was found as soft white to yellow masses associated with
bismoclite on specimens from Bygoo, New South Wales. Here, too, the
mineral has formed by the alteration of a pre-existing bismuth mineral.

Brsuurn AnsnNarns

Five different arsenates of bismuth have been reported from nature:
walpurgite, mixite, atelestite, rhagite, and arsenobismite. Walpurgite and
mixite appear to be valid species although our knowledge of them leaves
much to be desired. A new occurrence of mixite can be mentioned. The
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mineral was found as thin, cross-fiber veinlets and needles in bismutite
in specimens from Durango, Mexico.

Several non-type specimens of atelestite (Breithaupt, 1832) and of
rhagite (Weisbach, 1874), both from the original locality at Schneeberg,
Saxony, were available for study. The atelestite comprised adamantine
sulfur-yellow crystals of characteristic habit. The rhagite formed yellow-
ish-green mammillary crusts and otherwise answered the original de-
scription. The two minerals gave identical *-ray powder patterns. It
proved impossible to measure the optical characters of rhagite, due to the
finely fibrous nature of the mineral, but such data as could be obtained
agreed with the properties of atelestite. The composition of the two min-
erals difiers only in the ratios, which are based on quite unsatisfactory
analyses. Rhagite may be accepted as identical with atelestite. The latter
name has priority. The *-ray powder spacing data for atelestite are given
in Table 1.

The original analyzed specimens of arsenobismite of Means (1916)
from Tintic, Utah, were obtained through the courtesy of Prof. Walter H.
Newhouse of the Massachusetts Institute of Technology. The qualitative
composition of the mineral was verified by chemical tests. The o-ray
pattern and optical characters are distinctive. Optically, arsenobismite
is nearly or quite isotropic with an index of refraction above 1.86. The
r-ray powder spacing data are given in Table 1. Arsenobismite must be
considered as a valid species, but the formula is very uncertain. A second
occurrence of arsenobismite was found as yellowish-brown ochreous
masses from Tazna, Bolivia.

A new and distinct arsenate of bismuth occurs abundantly in asso-
ciation with arsenobismite at the Mammoth mine in the Tintic district,
Utah. The mineral forms pulverulent masses of a dead-white color im-
pregnating friable quartzose and limonitic gossan material. The mineral
alters to arsenobismite. Under the microscope this mineral is extremely
fine-grained with apparently a moderate birefringence and with indices
above 2.04. It is attacked by sulfur-selenium melts and by phosphorus-
methylene iodide liquids. The same mineral was found abundantly as
pulverulent white to yellow masses in specimens from Tazna, Bolivia,
and in one instance was outwardly altered to arsenobismite. A third
occurrence was found as thin orange crusts on a specimen of pucherite
from Schneeberg, Saxony. The r-ray powder spacing data for this new
arsenate are given in Table 1. It is hoped to give a more complete de-
scription of this mineral and of arsenobismite at a later time. fn connec-
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tion with this work, the artificial compound BiAsOa was prepared by
precipitating a weakly acid solution of bismuth nitrate with a slight excess
of NazHAsOr. The air dried precipitate and samples that had been heated
three hours at 750'C. gave identical r-ray powder patterns which dif-
fered from those of all of the natural bismuth arsenates.
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