
PROBABLE IDENTITY OF BELYANKITE WITH
CREEDITE*

MrcueBr Fr,erscunn, U. S. Geological Survey, Washington, D. C.

Ansrnlcr

Optical and *-ray data, crystal form, and difierential thermal analyses suggest that
belyankite (Dorfman, 1950) is creedite and that the analysis of belyankite is incorrect.

In reading the description of an apparently new calcium aluminum
fluoride recently described and named belyankite by Dorfman (Dorfman,
1950), it was noticed that the formula, Ca:Ala(F,OH)6.HzO, calculated
by him was in error, the analysis as given actually yielding the simpler
formula CarAlzFrr.4HzO. In other respects, however, the description of
belyankite, which also included optical, *-ray, ar'd difierential thermal
analysis data, seemed at first sight to be a satisfactory account of a new
species.

Dr. W. T. Schaller, in discussing the error of calculation with me,
pointed out the great similarity of the crystal drawing of belyankite to
those of creedite and suggested that the supposedly new mineral might
indeed be creedite.
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4. Herzenberg, 1949.
5. Calculated for Ca3Alu(SOr)(F, OH)10.2HrO, with F:OH:8:2.
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786 MICHAEL FLEISCHER

A comparison of the properties of belyankite, as given, with those

of creedite leaves little doubt as to their identity. The analysis ol belyan-
kite is compared with the three analyses of creedite in Table 1. The
method of analysis used for the Kazakhstan material is not stated; if
sulfate was present but overlooked, it could afiect the determination of
of fluorine and water seriously. The analysis of belyankite gave determi-
nations of CaO and AlzOa very close to those reported for creedite'

Dorfman's drawing shows the narrow front pinacoid, o, which accord-
ing to Foshag (Foshag, 1922) "sometimes occurs as a very narrow
face . . . " on the crystals of creedite.

Frc.2. Crystal drawings of
creedite from Colorado after
Foshag.

Dorfman does not give any goniometric measurements, but he quotes

a determination of the unit cell constants, by S. S. Kvitka, as follows:

ao :13 .47+0 .10  A . ,  bo :8 .46+0 .05  A ,  cn :9 .89+0 .05  f r ,  P :93o+30 t .
These y ie ld the ax ia l  rat io  a:b ic :1.59:1.00:1. I7,  9:87o,  which agree

Frc. 1. Crystal drau'ing of belyankite,
after Dorfman.
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PROBABLE IDENT:ITY OF BELYANKITE AND CREEDITE 787

closely with those given by Foshag for creedite, namely, a:b:c:1.612
:  1 .000 :  1 .160 ,  B :  35 ; " .

Other properties likewise are very close, as shown in Table 2. DorI-
man's value for a is probably intermediate between B and the true a.

As neither r-ray powder data nor difierential thermal analysis curves
for creedite have been published, these were obtained on a sample,
U.S.N.M. 93,I17, from Wagon Wheel Gap, Colorado, part of the material
studied by Foshag (Foshag, 1922).

The *-ray powder patterns were taken by F. A. Hildebrand with a
North American Phil l ips Debye-Scherrer powder camera (114.59 mm.
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diameter), using the Straumanis technique and ethyl cellulose spindres
with Cu K (Ni filter), I-1.5418 A. l|ne data are given in Table 3 and
although many lines measured on this film are not recorded by Dorfman,
the agreement is good except for the six innermost spacings, missing
from the data for belyankite. rt was thought that the differences might
be due to our having used a camera of 114.6 mm. diameter, whereas
Dorfman's data were obtained with a camera of 57.3 mm. diameter.
However, five of these six lihes were still measurable on a film taken in
this laboratory with a camera of 57.3 mm. diameter. A third photograph,
taken with a camera of 57.3 mm. diameter with the beam catcher
removed, gave a pattern with three of the six innermost spacings missing
and the other three scarcely measurable, and it may be that this cor-
responds approximately to the conditions used by Dorfman. His data
for gearksutite agree fairly well with those of Ferguson (Ferguson, 1949),
but similarly show many lines missing.

A differential thermal analysis curve was kindly run on the colorado
creedite by Dr. G. T. Faust of this laboratory. His curve is reproduced
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in Fig. 4, that of Dorfman in Fig. 3. One of the two small exothermic

reactions shown by the curve for the material from Kazakhstan is not

present on the curve for creedite.
Belyankite occurs in veins associated with fluorite, kaolin, and pyrite

in kaolinized granite adjacent to quartz-topaz greisen. Creedite at

Wagon Wheel Gap, Colorado, is closely associated with fluorite and
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halloysite in a fluorite-barite vein; at Granite, Nevada, creedite is

similarly associated with fluorite and halloysite in a gold-bearing vein.

In summary, all iines of evidence point to the identity of belyankite

with creedite, and indicate that its analysis is in error owing to the

presence of sulfate having been overlooked. The possibility has been

considered that belyankite is a sulfate-free creedite with perhaps an
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isomorphous series existing. The nearly perfect identity of properties is
evidence against this rather unlikely hypothesis, but the question can
be settled only by re-analysis of belyankite.

It should be noted that another mineral, also named for D. S. Belv-

Frc. 3. Differential thermal analysis curve of belyankite (reproduced from Dorfman).

4 6 8 0  c 420

I n c r e o s i 4 9  t e m p e r o l u r e #

Fro. 4, Differential thermal analysis curve of creedite, Wagon Wheel Gap,
Colo. Data of G. T. Faust.

ankin, has recently been described under the name belyankinite (see
p. 882). This hydrous calcium titanate should not be confused with
belyankite.

It is obvious that my colleagues W. T. Schaller, F. A. Hildebrand, and
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G. T. Faust have contributed practically all of the new data in this

paper. As they decline to be co-authors of record, I can only thank

them for their kind help. I also thank Dr. George Switzer of the U. S.

National Museum, who furnished the creedite from Colorado.
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