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from the higher indices of refraction a higher percentage of iron
in this gri.inerite 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 alkaries. The arkali 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, 49.90/6, which brings up the
total to 100.2570. The original error was due to insufficient 

"rruoo_ration in porcelain dishes. In the redetermination platinu- *u.
used and the recovery was then complete and unconiaminated. As
a consequence, there is no opportunity for more than 4/6MgO; nor
did several direct determinations result in a larger amouniof 

'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 g.15jthat
of the metal-atoms 7.01, and of the H-atoms 1.g2; indeed a verv
close approximation to the theoretical formula, closer than in most
amphiboles. The griinerite of Collobridres, calculated in the sarhe
way, gave 7 .86:7 .16 : 2.44.

_ 
2 Harry V. Warren, An occurrence of griinerite at pierrefitte, Hautes_pyr6n6es,

France: Min. M a g., 22 r]47 7, 19J1.
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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 cohvinced

me that the alpha index is undoubtedly higher than l'672' In sev-

eral instances I 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'

It is especially appareni in the V' Silvberg amphibole (6)' contain-

lng t+.o|yo oi rlrltnrsiaOza, which has surprisingly higlr in-dices

*il"r, .o-pured with the preceding Krivoi Rog amphibgl-e (5)' in

which manganese is absetl, and with the Mount Humboldt griine-

rite (7), which has a small amount of this oxide' Dannemorite (12)

and the griinerite from La Mallitsre (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 ,..o'i' ttre taits' 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 straightiines' The deviation therefrom in the

Mount Humboldt griinetite he explains by "some abnormal com-

position of the anily"ed' tpeti-e"" or by "some inexactitude in

the analysis" 1p. slO;. lieither supposition is warranted' The

griinerite schists at Mount Humboldt extend over the whole hill'

forrerirrg a.n area of about one square mile' Thus I was fortunate

in having for analysis abundant material and much of it of

unusual purity. l'urthermore, the agreement of the optical

properties of this analyzed griinerite with the griinerite from

various other outcrops,' scatt"ered all over the hill' is sufficient

proof that the grtinerite of Mount Humboldt is of uniform com-

position. The same agreement was found with griinerites-in the

eastern part of the Marquette district a-nd likewise with those in

the eastern part of the \4esabi 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 Mallidre ma-

ierial 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 iJ no place for it in t-he straight
line diagram of Sundius.

Since the above was written the author had another opportun_
i1V to study griinerite in the vincinity of Michigu_*".'At th"abandoned Michigamme Mine the mineral occurs Jbundantlyand
is of the type showing high refractive indices. Material was also
collected at the abandoned Spurr Mine and at the Imperial Mine.
rn the localit ies 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 

-Mi.higu__.

M i n e :  a : 1 . 6 5 9 -  l . 6 A 5 ;  B : t . 6 7 6 - 1 . 6 8 2 ; 7 : 1 . 6 9 0 _  t . 6 9 7 .  A  d e _
termination of ferrous iron and manganese, in a specimen withlow indices, gave approximately 3Z/6"Fe{l and 2.2/6 MnO.
- Sundius gives at the value oI 2vo:93", while the writer found
for varieties showing low indices, i lr.:e0". Hence it i , 

"fpr.""tthat griinerite displays a considerable variation in its opticalproperties and that it is not safe to draw conclusions from asingle specimen.

Cuuurr.rcroNrrn.-GnUNrnrrn_DlxNpuonnr, Snnrns
The percentage after the author's name gives the proportion of the ferro-manganese silicate to the magnesium silicate. lf a considerable amount of man_ganese is present, the manganese silicate is added in parentheses. 

-- 

*"

a P " y
60 .6770  1 .655 ,  r . 669 ,  1 .686

.  1 . 6 5 6 ,  1 . 6 7 2 ,  1 6 8 6
)  1 . 6 6 3 ,  r . 6 8 2 .  1 . 6 s s

1 . 6 6 6 ,  1 . 6 8 4 .  1  . 7 0 4
1 . 6 6 7 ,  ( 1 . 6 8 3 )  1 . 6 9 8

)  | . 6 7 0 ,  1 . 6 9 0 ,  1 . 7 0 6

," i\ff" i'8t. ii}?
)  9A% @ 1 .677 ,  r . 697 ,  r . 714
.54%.  r . 679 ,  r . 679 .  r . 717
s % ( ? )  . . .  1 . 6 8 6 ,  1 . 7 0 8 ,  r . 7 2 s
)  . . . . .  .  . . . .  1 . 6 7 J ,  i . 6 9 8 ,  1 . l r l

The reference to w. Kunitz is contained in: "Die rsomorphieverhiiltnisse der Horn-blendegruppe," N. Jahrb. J...Min., etc., Beilageband LX, Abtlg. A, p. lg9, 1929.The compositions of 9 and 11 are hypotheticaf, ."-p"t"a from the indices.




