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Forrat (1957) for the rare-earth aluminum garnets. An explanation of the
shape of the curve is given by Espinosa (1962).

The growth habit of YbAIG was examined by optical goniometry. AII
the growth faces were found to be of the dodecahedron [110] and trapezo-
hedron [112] types. The crystal is similar in appearance to Fig. 135 by
Ford (1958).

The authors wish to thank D. J. Nitti for taking the *-ray powder
patterns and L. G. Van Uitert and W. H. Grokiewicz for growing the
cr1'stals.
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NEW ANALYSIS OI- GENTH'S VOLBORTHITEI

MancanBr D. FosrBn AND WALDEMAR T. Scuatlon,
U. S. Geolog'i'cal Surwy,Washington, D. C.

GBNtn's ANar,vsBs or VoLBoRTHTTE

In 1877 Genth published a paper giving the results of his analysis of

volborthite from Woskressenskoi, Perm, U.S.S.R. Genth recognized his

analyses as very imperfect, because in the material he worked with

volborthite occurred as a crystalline coating on the grains and pebbles,

and in the cavities of an argillaceous conglomerate. He found it impossible

to pick out the volborthite, so crushed the whole mass to separate the
grains of the conglomerate. The material was then treated with very

dilute nitric acid. He does not specify the strength of acid used nor the

duration or temperature of treatment. The insoluble matter, which

amounted to more than 80 per cent of the sample treated, was filtered off'

and the solution was analyzed. After such a treatment of an argillaceous

1 Publication authorized by the Director, U. S. Geological Survey.
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786 MINERALOGICAL NOTLS

conglomerate, the acid solution would contain not only dissolved volbor-
thite, but also constituents of clay minerals and of any other mineral
present that is susceptible to attack by nitric acid. Genth recognized this,
and assuming that the SiOz,AlzOa,FezOr,MgO, and some of the water
(obtained by difference) did not belong in volborthite, included in his
paper adjusted values for the constituents of volborthite. Genth's anal1.-
sis of the acid solution, and his adjusted values for the constituents of
volborthite, are given in Table 1.

Analyses of the impure solutions, and, in addition, adjusted values
based on deduction of only the SiO2,AI2O3, and Fe2O3, are given in the
6th edition of Dana's System of Mineralogy (1892, p. 838); Genth's own

Tesm 1. ANelysrs or Vor,eonrgrrn lnolr WosxnEssENSKor. Ppnlr. U.S.S.R.

Genth's solutions
Dana's

recalculations
6th ed.

2

AS

adjusted
by Genth

VzOs
CuO
CaO
BaO
Mgo
Sio:
Al2o3
FezOa
H:O (by diff)

Total
Insol.

13.62  13 .59
34.04  38  01
4 . 2 9  4 . 4 9
4 . 2 9  4 . 3 0
3 .01  1  .42
1 . 3 8  r . 3 6
4  . 4 5  4 . 7 8
|  . 7 7  . 4 5

3 3 .  1 5  3 1 . 6 0

19.63
3 8 . 4 1
6 . 7 7
6 . r 7

29.02

14.71  14 .55
36.84  40 .70
4 .64  4 .80
1 . 6 4  4 . 6 0
3 . 2 6  1 . 5 2

3 5 . 8 8  3 3 . 8 3

I New analysis
by Foster.

j adjusted

3 4 . 1  3 5 . 1
39.7 40.9

J . J  . ) . /

100.00 100.00

2 . 6
. 3

1 4 . 0 1

9 6 2
3 . 8

14.4

96. r100.00 100.00
81.49 88.43

r Loss on ignition.

adjustment of the values for volborthite, based on deduction of SiOs,
AlrOr,FerOa,MgO, and part of the H2O, are not given. Dana's recalcula-
tions are also given in Table 1.

The 7th edition of Dana's System of Mineralogy (1951, p. 819) includes
an analysis of one of Genth's solutions, but does not give either Genth's
adjusted values for volborthite, or those given in Dana's 6th edition.

Thus, ever since the publication of Genth's paper in 1877, no consider-
ation has been given to Genth's adjusted values for the constituents of
volborthite, although his analyses of the impure acid solution have been
published repeatedly. These analyses indicated a unique composition for
volborthite from Perm, U.S.S.R., differing from all other volborthites in
its 2: 1 CuO: VzOs ratio and in its very high water content.
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NBw ANarvsES ol GBNrU's Vor-sonrHmp

Through the kindness of the late Professor Will iam M. Meyers of the
School of Mineral Industries, the Pennsylvania State University, we
were able to obtain about 6 grams of Genth's original material. This
material, possibly Genth's rejects, consisted of rock with sparsely dis-
seminated volborthite. The rock was crushed to pass 100 mesh, the dust
washed out, and the heavier volborthite was concentrated by the use of
methylene iodide. The volborthite imparted a yellow-green color (like
epidote) to the ground sample, which was especially noticeable in the
suspended powder. Repeated separations yielded a 64-milligram concen-
trate of volborthite. Forty milligrams of this concentrate was digested in
1-2 H2SO4 on the steam bath over night. After filtration the insoluble
matter was found to amount to 4.7 milligrams, of which 3.2 milligrams
consisted of BaSOa, the barium of which came from the volborthite. Thus
the insoluble matter extraneous to volborthite amounted to only 1.5
milligrams.

The partial analysis of the solution, and including BaO equivalent to
the BaSOa found in the insoluble matter, is shown in Table 1. Ca was not
determined, as it was considered more important to use the small
quantity of sample available (representing 38.5 milligrams of the concen-
trate) for the determination of VzOr and CuO,

A spectrographic analysis of the concentrated sample by A. Tennyson
Myers, U. S. Geological Survey, showed, in addition to the major constit-
uents Cu and V, x.o per cent of Ca and Ba, o.x per cent of AI, Fe, Mg,
Si, and Ti; and atrace of Mn. Not present: As, B, Na, P, Pb, and Sn. The
x.o per cent of Ca found spectrographically probably accounts for the
deficiency in the summation of the analysis. X-ray powder difiraction
data by Mary Mrose of the concentrated sample are given in Table 2.
The d data for the stronger lines of the pattern are in good agreement
with those given by Jambor (1960) for volborthite from Brit ish Colum-
bia, and by Guil leman (1956) for volborthite from the Cougar Miire,
Colorado. However, the pattern of Genth's volborthite from Woskressen-
skoi, Perm, U. S. S. R., contains many lines not recorded by Jambor and
Guilleman. It is uncertain whether any of these may be attributed to an
impurity. Single-crystal *-ray investigation on volborthite is currently in
progress and wil l be presented by Miss Mrose in a future note.

DrscussroN

With Alroa and FerOs considered as extraneous to volborthite and as
dissolved from impurities present, adjusted values were calculated for
VzOr, CuO, BaO, and loss on ignition, which are also shown in Table 1.

The 14 per cent ignition loss reported in the new analysis may be mis-
leading with regard to the correct percentage of water in this volbor-
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Teelr 2, X-Rav Powonn Drlrnecnol'r Darl lon VolnontsrtB (Gnrvrn's 'Ivpa

M.lrrnre.r,) lnorr WosxnrssENsKor, Pnnu, U. S. S.R.1

Omeas 
' 

A d-"."' A d*n*"' A d-uo" '  A

7  . r 7
6 .93
q  ? 1

J . I J

4 . 9 5
4 . 6 1
4 . M
4 . 2 5 7
+.104
s . 7 3 3
3 . 5 8 5
3 .453
3 336
3 . 2 2 2
3 .096
3.004
2.946

2.887
2 . 8 5 4
2 . 7 1 6
2.641
2 . 5 6 3
2 . 4 9 5
2 . M 5
2 385
2.302
2 . 2 7 4
2 . 2 2 2
2 . 1 3 4
2.O45
1.991
1 .955
1.929
1 .858

2 l
1 7
2 l
t . )

30

2
25
6D
6D
3

1 1
1 1
1
2
5
8

1 . 8 2 2
1 . 7 9 1
1 . 7 7 0
r .740
r .732
1 . 7 t 0
1 .680
1 .658
t . 6 2 2
1 .598
1 . 5 7 2
1 550
1 . 5 1 2
1 . 4 9 9
1.469
1 . 4 5 7
1.441

3
2
2
2
2
2
2
1
1 D
1 D
2

< 1
1

2
I
2

100
3
3
4

2
5
9

1 1
5
6
5
2

18D
1 8
2 l
3

2 t .428
9  1 . 4 1 5
2 t .363
1  r . 323
2 1.308
9B 1.28r
9  r . 2 7 r
1  1 .254
28 1.240
t  1 .223
2 t .203
2  1 . 1 7 +

L 1  1 . 1 5 1
1 1  1 . 1 1 5
4  1 .065
3  1 .024

1 Split of ana.lyzed sample 49-45-CSX.
2 Average of measurements from four films taken with spindle nos. 4O79 and 7821.

Shrinkage negligible. Camera diameter 114.59 mm. - Ni-filtered copper radiation
(CuKo:1.5419 A;. Lo-er \imit20 measurable: 7.0' (12 6 41. Lines due to CuKB radiation
omitted.

3 Estimated visually from film no. 18051 by direct comparison u''ith calibrated intensity

strips. D: diffuse, B : broad.

thite. Loss at 110o C. was not determined and the value given for ignition
loss may be due in large part to residual methylene iodide not washed
out with acetone and remaining between the scales of the volborthite.
Even though our value of 14.0 per cent is in the range of 11 to 18 per cent
reported for most low calcium volborthites (uzbekite), we do not con-
sider that it necessarily represents the true water content of the volbor-
thite.

A comparison of the adjusted values for the new analysis with Genth's
adjusted analysis shows a fair agreement in CuO and BaO content, but a
great difference in VzOs content. Genth's adjusted value for VzOr is
approximately one-half of the adjusted value for VzOr in the new analysis.
It is interesting to speculate that perhaps Genth's very low value for
VzOr is due to arithmetical error in calculating his analytical results.
Such an error would also account for his very high HzO values, which
were determined bv difference.
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The new analysis shows that the voiborthite from Woskressenskoi,
Perm, U.S.S.R., is similar in VzOs and CuO content to volborthite from
other localit ies, and that it is not unique by reason of its low \r:Os or high
HzO content, as indicated by Genth's adjusted analysis.
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PITFALL IN DETERMINING 2V IN MICAS

F. DoNaro Br,oss,l IJ. S. Bureau oJ M'ines, Norris, Tennessee.

The value of the optic axial angle 2V in flakes of synthetic mica varies
greatly according to whether they are truly single crystals or instead are
interlal'erings of twinned individuals such as described b1- Bloss el ol.
(1963). For such interlayerings the value for 2V is l ikely to be signif-
icantly lower than the true value obtainable from a single crystal, a
possibil i ty that was recognized eariy by Reusch (1869) . Present day
investigators perhaps lose sight of this possibil i ty when they report
variations of 2V for a given mica in a thin section without investigating
the reason. In such cases the question arises as to whether, for the mica
flakes examined, this variation in 2V is the result of variation in (a) com-
position, (b) degree of interlayering of twinned components, or (c) poly-

typism.
The various micas synthesized at the Norris Metallurgy Research

Laboratory of the Bureau of Mines were from melts of closely controlled
chemical compositions. Thus far, the variations in 2V observed for f lakes
from the same batch appear to be attributable to differences in degree of
interlayering. For synthetic phlogopite flakes which are solid solutional
variations from the ordinary KzMgoAlrSioO26Fa composition, interlayer-
ing seems more the rule than the exception. It is thus understandable why
low values for 2Y have generally been reported fdr these, especiaily be-

1 Present address: Dept. of Geology, Southern Illinois University, Carbondale, Ill.




