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from the higher indices of refraction a higher percentage of iron
In this griinerite than in that of Mount Humboldt.

In the course of his paper, Sundius questions the accuracy of my
analysis made on pure griinerite from Mount Humboldt. He re-
gards as unusual the 1.25 per cent of alkalies. The alkali determi-

aware nevertheless that there was a defect in my analysis as the
sum total was too low. A recent redetermination of silica resulted
in a higher recovery than formerly, 49.90%,, which brings up the
total to 100.259%,. The original error was due to insufficient evapo-
ration in porcelain dishes. In the redetermination platinum was
used and the recovery was then complete and uncontaminated. As
a consequence, there is no opportunity for more than 49 MgO; nor
did several direct determinations result in a larger amount of this
oxide.

Furthermore, the agreement, with the formula as proposed for
such amphiboles by Schaller, and since confirmed by Kunitz and
B. E. Warren, may be regarded as an indirect confirmation of the
accuracy of the analysis. According to the method advised by the
latter, it was found that the sum of Si and Al amounts to 8.15, that
of the metal-atoms 7.01, and of the H-atoms 1.82; indeed a very
close approximation to the theoretical formula, closer than in most
amphiboles. The griinerite of Collobritres, calculated in the same
way, gave 7.86:7.16:2.44.

* Harry V. Warren, An occurrence of griinerite at Plerrefitte, Hautes-Pyrénées,
France: Min. Mag., 22,:477, 1931.
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Schaller writes concerning them as follows: ‘It has been my con-
siderable experience that it does not pay to try to interpret these
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determination of these indices on the original material convinced
me that the alpha index is undoubtedly higher than 1.672. In sev-
eral instances T found that alpha does not go below 1.679. Also beta
is a trifle higher than 1.697. Thus the indices fit well in the curve
connecting all known griinerites.

Some irregularities appear in the central part of the diagram.
Tt is especially apparent in the V. Silvberg amphibole (6), contain-
ing 14.67% of H,Mn;Sis044, which has surprisingly high indices
when compared with the preceding Krivoi Rog amphibole (5), in
which manganese is absent, and with the Mount Humboldt griine-
rite (7), which has a small amount of this oxide. Dannemorite (12)
and the griinerite from La Malliere (10), in which the sums of the
iron and manganese silicates are almost equal, agree fairly well,
although in the former much of the iron is replaced by manganese.
The writer does not attempt any explanation of these peculiarities;
the diagram merely records the facts. Apparently, there are still
certain factors influencing the refractive indices which are, at pres-
ent, not clearly understood.

From theoretical considerations Sundius infers that the graphical
relationships of chemical composition and optical properties ought
to be represented by straight lines. The deviation therefrom in the
Mount Humboldt griinerite he explains by ‘“‘some abnormal com-
position of the analyzed specimen” or by ‘‘some inexactitude in
the analysis” (p. 339). Neither supposition is warranted. The
griinerite schists at Mount Humboldt extend over the whole hill,
covering an area of about one square mile. Thus I was fortunate
in having for analysis abundant material and much of it of
unusual purity. Furthermore, the agreement of the optical
properties of this analyzed griinerite with the griinerite from
various other outcrops, scattered all over the hill, is sufficient
proof that the griinerite of Mount Humboldt is of uniform com-
position. The same agreement was found with griinerites in the
eastern part of the Marquette district and likewise with those in
the eastern part of the Mesabi district, Minnesota. On the other
hand, in the extreme western part of the Marquette district, at
Michigamme, griinerite is found with considerably higher indices
(9), the values approaching closely to those of the La Malliére ma-
terial studied by Kreutz. The griinerite at Champion, between
Michigamme and Mount Humboldt, has also high indices. The
only solution is to arrange the indices in curves which rise rapidly
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with the increase of iron. The new griinerite from the Pyrenees fits
well in such a curve, while there is no place for it in the straight
line diagram of Sundius.

Since the above was written the author had another opportun-
ity to study griinerite in the vincinity of Michigamme. At the
abandoned Michigamme Mine the mineral occurs abundantly and
is of the type showing high refractive indices. Material was also
collected at the abandoned Spurr Mine and at the Imperial Mine.
In the localities just mentioned it was noted that the indices va-
ried, even in specimens from the same locality. They were, how-
ever, always lower than the values obtained from the Michigamme
Mine: a=1.659—1.665; 8=1.676— 1.682; v=1.690—1.697. A de-
termination of ferrous iron and manganese, in a specimen with
low indices, gave approximately 329, FeO and 2.29, MnO.

Sundius gives at the value of 2v,=93°, while the writer found
for varieties showing low indices, 2v4=60°. Hence it is apparent
that griinerite displays a considerable variation in its optical
properties and that it is not safe to draw conclusions from a
single specimen.

CUMMINGTONITE— GRUNERITE—D ANNEMORITE SERIES

The percentage after the author’s name gives the proportion of the ferro-
manganese silicate to the magnesium silicate. If a considerable amount of man-
ganese is present, the manganese silicate is added in parentheses.
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60.67% 1.655, 1.669, 1.686
. 1.656, 1.672, 1 686
) 1.663, 1.682, 1.699
1.666, 1.684, 1.704

o 1.667, (1.683) 1.698
) .. . 1.670, 1.690, 1.706
1.666, 1.684, 1.700

A 1.676, 1.693, 1.707
) 969, (?) 1.677, 1.697, 1.714
.549. 1.679, 1.679, 1.717
5% (?) ..... 1.686, 1.708, 1.725
Yoo 1.673, 1.69%, 1.713

The reference to W. Kunitz is contained in: “Die Isomorphieverhaltnisse der Horn-
blendegruppe,” N. Jakrb. J. Min., etc., Beilageband LX, Abtlg. A, p. 189, 1929
The compositions of 9 and 11 are hypothetical, computed from the indices.





