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ART. IX.—On the Crystalline form of Sperrylite; by
S. L. PeNFIELD.

TuE crystalline form of sperrylite is isometric : pyritohe-
dral. Simple cubes are common, octahedrons are exceptional,
while the majority of the crystals, which are usually fragmen-
tary, show combinations of cube and octahedron. The first
crystal which was selected for measurement was a fragment
showing the above mentioned combination ; one of its central
octahedral faces being imperfect, the best measurements were
obtained from a cubic to an adjoining octahedral face.  The
results, which are given below, are very satisfactory consid-
ering the small size of the erystals, and prove that the mineral
isisometric; it may also be said that where the reflections were
sharpest and best the values came nearest to the theoretical.
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At first only the above mentioned forms were detected, but
on sifting off the smallest crystals and carefully looking over
the largest ones some were detected which suggested pyrite
forms. The chemical relation of the mineral PtAs, to the
minerals of the pyrite group caused me to make a very careful
search for pyritohedral forms, which was fortunately success-
ful.  Cubes with replacement of the edges are very excep-
tional ; a number of them were found, however, and in all
cases the replacements, which were necessarily small and
frequently failed on some of the edges, had the arrangement
required by the combination of cube and pyritohedron. The
best crystal selected for measurement was the top of a cube
measuring 0°350 x 0°35™™ in combination with octahedron
and two small but well developed pyritohedral faces; the
latter gave very good reflections. The measured angles are

Calculated.
©-iai-2 0014102  26° 28'  26° 34
“001A102 26 31 “

Another crystal which was carefully measured, was an
irregular one measuring 0-85 and 0'55™™ in two diameters ;
this was developed in all directions ; in one zone the four cubic
and four pyritohedral faces were all present in their proper
order and gave satisfactory measurements, in a second zone
four cubic and two pyritohedral faces were found and in the
third zone four cubic and one truncating rhombic dodecahedral



72 S. L. Penfield—Crystalline form of Sperrylite.

face were detected; this is the only case in which a dode-
cahedral (110) face was found. In a few cases the character-
istic combination of octahedron and pyritohedron was detected,
but the latter faces were always very small. These results
are most satisfactory and from the number of crystals which
have been examined and measured, in all of which the pyri-
tohedral faces occur with their proper order and arrangement,
the hemihedral nature of the mineral can not be doubted.
Some of the crystals are somewhat rounded and probably
other isometric forms are present but none of them were
determined. The faces on the crystals are usually very flat
and must be very highly polished to give such satisfactory
measurements. It may also be noted that the cubic faces are
not usually striated parallel to their intersection with the
pyritohedron as is common in pyrite, although it was a
slightly striated cube which firsf called my attention to the
pyritohedral nature of the crystals.

The first attempts to determine the pyritohedral faces of
the mineral yielded results which were very perplexing but
which are not without interest. = Cubes with pyritohedral
faces were found and measured giving repeatedly the angle of
cube on pyritohedron between 294° and 8049, the pyritohedral
faces always giving poor reflections.  The calculated value of
i-t on i-Z, 001 A 407 being 299 45'. The pyritohedral arrange-
ment of the faces was perfect but I always failed to find the
common pvrite form (:-2) »(210).  On speaking of this to
Professor Wells he stated that all of the material which he
had given me had been cleaned, as for analysis, with aqua-
regia and that perhaps the acid had had some action on
the faces, as the mineral was not wholly ineoluble. He there-
fore gave me some material which had not been cleaned with
acid and the results which were given earlier in this article
were obtained from it. Aqua-regia seems to have no
effect on the cubic and octahedral faces, at least not enough
to diminish their power of reflecting light, for the first
measurements given in the article of cube on the octahedron
were obtained from a crystal which had been cleaned with
acids ; the acids have, however, a very decided action on the
pyritohedral faces, nearly destroying their power of reflecting
light and perceptibly changing their angle.

To sum up the erystallographic observations, the crystals
usually show the combination of cube 100, i-7; octahedron
111, 1; pyritohedron =(210), 3(i-2) and very rarely dodecahe-
dron 110, i. Taken in connection with the chemical results
the mineral takes a place in our classification in the pyrite
group where an atom of a metal, usually Fe, Co or Ni is
united with two atoms of either S, As or rarely Sb, or an iso-
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morphous mixture of them. As this is the first time that
platinum has been found in combination as a mineral it may
be noted that Fe, Co, and Ni and the metals of the platinum
group fall in the same series in Mendelejeff’s periodic system
of the elements, which gives additional grounds for putting
this mineral in the pyrite group.

The hardness of the mineral is between 6 and 7, which
was determined by placing selected crystals on a bright feld-
spar surface, pressing down on them with a soft pine stick
and rubbing back and forth; the sperrylite repeatedly cut
into the feldspar but could not be made to scratch quartz.
The crystals have no distinct cleavage but are very brittle
and break with an irregular, probably conchoidal fracture.

Mineralogical Laboratory, Sheffield Scientific school, Dec. 12th, 1888.



