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ABSTRACT

An attempt has been made to study the optical and chemieal characters of the mangani-
ferous amphibole (richterite) occurring in pegmatite-manganese ore contact in the Miragpur
mine. From the optical and chemical studies it is found to be richterite. Further, the field
studies and chemical studies, instituted on the mineral, indicate themineral to have resulted due
to assimilation and reciprocal reaction between the manganese ore body and the country rocks
with stringers of pegmatite.

INTRODUCTION

The present paper deals with an interesting manganiferous amphibole
collected from Miragpur manganese mine, Balaghat district, M.P. The
mine is situated at latitude 21° 38" and longitude 79° 50’. The ore band in
this mine is not much disturbed and occurs as a bedded formation. Thickness
varies from 2 to 6 feet. The ore band is cut through by stringers of peg-
matite and veins of quartz. The country rocks in the area comprise phyllite,
mica-schists, gneisses and quartzites. It is at the marginal contact portion
of the ore body with the intrusive pegmatite that the manganiferous am-
phibole is found as coarse-bladed prisms of honey yellow colour.

The coarse-bladed honey yellow amphibole under study is found asso-
ciated with braunite-garnet-quartz rock. The ore body is cut through by
pegmatite veins, with the result that the manganese-ore body shows consi-
derable recrystallization. The mineral weathers to a greyish yellow “eolour
and is in striking contrast to the general black colour of the manganese ore.
Though the mineral is mostly weathered, a fairly good amount of unweathered
yellow mineral was collected and this material was subjected to detail optical
and chemical examinations which constitute the subject-matter of this: paper.

The braunite-garnet-quartz rock containing the manganese amphibole
shows cataclastic toxture and the mineral shows ample evidence of granu-
lation. The manganese amphibole in hand specimen shows honey yellow
colour and prismatic habit. When crushed the mineral breaks into fine silky
fibres (refer ‘Plate V). In thin section the mineral is straw yellow in colour
and shows perfect cleavages. The mineral shows high order polarization
colours and dispersion. It shows alteration along the cleavages and cracks
to-a dense brown mass, may be psilomelane (?).
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-METHODS OF SEPARATION

The honey yellow amphibole associated with the braunite-garnet-quartz
rock did not present much difficulty in separation, and a pure crop of the
mineral was obtained. The mineral was chiselled out from the rock and was
crushed to pass through a 60 mesh sieve. The —60 mesh fraction was panned
to remove rock flour and dust and dried on a hot plate. The ferruginous
material was removed by a magnet and the material free from dust and mag-
netic material was treated with bromoform of 2-90 sp. gravity to separate
quartz and other salic constituents from the mineral. Next, the mineral
with the associated manganese ore was treated with Clerici solution diluted
with water drop by drop from a dropping pipette till the ore sank and the
mineral floated. By repeatedly treating the material with Clerici solution,
a fairly pure crop of the mineral was obtained.

OPTICAL STUDIES

The refractive indices of the mineral were determined on cleavage flakes
by the immersion method. Only the B value of the mineral was determined
on an optic axial section, and « and y values were computed from the bire-
fringence with the known B value after the method of Hess (1949). The
optic axial angle was measured on grains showing direct emergence of both
the optic axes on a universal stage. The birefringence was determined on a
universal stage using a Berek compensator. The specific gravity was deter-
mined by using the Clerici solution and a pycnometer, care being taken to
drive off air bubbles by gently heating on a water bath. The mineral powder
was chemically analysed after the method of Groves (1937). The optical
characters of the mineral are:

o = 1:617
2 (By the method of birefringence)

y = 1-6317 ‘
B = 1-631 (By immersion method)

(y—a) = 0-020

(r—B) = 0-006

(B—a) = 0-015

ZMAe =18°

—2V = 68°
Pleochroism

X = Pale yellow, Y = Pale yellow, Z = Straw yellow.
Z>X=7Y
XZ plane 11* (010), y = b (refer Stereogram).

- 8p. gravity = 3-08. '
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Stereogram.

The optical characters of the manganese amphibole under study are very

similar to those of richterite.

The optical characters of richterite from other

areas are presented below along with those of the analysed mineral for

comparison,
Miragpur amphibole, Richterite from Tirodite from Tirodi Richterite from
Balaghat, M.P. Vermland, Sweden* | mine, Balaghat, M.P.} Langban, Swedent
X = Pale yellow — X = Pale yellow —
to colourless
Y = Pale yellow _ Y = Pale yellow _
Z = Straw yellow — Z = Straw yellow
ZANc 18° Z A ¢ 15°-20° ZAc 21° Z ANec 17°
o = 1-617 a = 1-615 a = 1-629 x = 1-605
B = 1-631 B = 1-629 B = 1-639 —_
Y = 1-637 Y = 1-636 y = 1-650 y = 1-627
(y—a) = 0-020 (y—a) = 0-021 (y—a) = 0:021 (r—a) = 0-022
—2V = 68° —2V = 68° —2V = 88° —
Sp. gr. = 3-080 8p. gr. = 309 Sp. gr. = 3312 Sp. gr. = 299

he R.iohterit.e from Vermland, Sweden, quoted from Dana (1955).
t Tirodite from Tirodi mine, M.P. (1938). Analyst P. C. Roy.
1 Richterite from Langban, Sweden (1945). Analyst A. Bygden.

It is seen from the above table that the optical characters of the man-
g_&nese amphibole is in fair agreement with the optical characters of the
richterite from the other aress, except for minor discrepancies.
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Caemrcay, COMPOSITION

The &hemrml analysis of the mineral and the structural formula ecal-.
gulated on the basis of 24 (O, OH, F) is presented below after Warren (1930).

Ratioof metal}
Constituents | Wt. per cent | atoms to 24
(0, OH, F)
Si0, o 54-88 7-714 7-714
TiOg .. 0-05 : 0008 ) 0-008 = 8-00
0-278
Al Oy 3:04 0-489 0-211
Fe,04 3-69 0-389 0-389
FeO 0-62 0067 0067 & = 5689
MgO 20-81 4-389 4-389
_ MnO 536 0-633 0-633
CaO .. 8:28 1-249 1-249
Na,O .. 2-09 0-574 0-574 = 1907
K,0 . 0:48 0-084 0-084
H,0 | 113 . . .
Ho0" 0_08} 1-131 1131 = 113}
Total .. | 10051

Analyst: 8. K. Babu.

The structural formula generally proposed for the amphibole is as
follows ;—

X3, Y5, Zs, Oz, (OH, F, Cl),, where
X == Na, Ca, K, Mn in part.
Y = Al, Ti, Cr, Fe™, Mg, Li, Zn, Fe', Mn in part.
Z = Si, Al and possibly Ti.

Cast in terms of the above fofmtila, the struqtﬁral formula of the miheral
.can be written as:

(Ca, Na, Ky.g5; (Mg, Fe'™, Fe'', Mn, Al)s.60, (81, Ti, Al)s, (O)az-se0, (OH)1.13:.

In the above formula Ti is reckoned with Si in the-Z group after Kunitz
(1930). Al is found not only in four-fold co-ordination.but also found re- ,
placing the six-fold eo- -ordination. Richterites are characterized by the ratxo_ of-
8: 5;.1:°2 for §i, metals of Mg.group; Ca and alkalis respectively. The ratios

of; the ana.lysed mmera} are closely agreeing with the ratxos specified for the’
richterites. -
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Aooord.mg to Dana (1955), richterites are amphiboles chamcterized by
the presence of manganese and alkalis in relatively large amgunt, Sundius
(1946) instituted a classification of amphiboles into two groups, namely alkali
types and the calciferous types. Richterites fall under the first. group, namely
alkali . types According to Sundius the substitution of ohe atom of calcium
for two.atoms of Na in the"étandard formuila of tremolite results in the formula
of richterite. Fermor (1909) ha.s classified the manganiferous amphiboles of
India into two categories based on their colours as biuish amphiboles under
the winchite group and yellow amphlbo'les under the dannemorite group. The
mineral presented. in this paper is remarkably pure magnesian manganese
amphibole with a high percentage of MgO. It differs from cummingtonite
and dannemorite in the low content of FeO.

TaBLE 1

Comparison of the analysed mineral with richterite from other localities

Tirodite, Richterit Ferri-rich-
Miragpur Richterite, | Tirodi Mine, enterite, terite,

Constituent a.mphigg)ole, Langban, Balaghat, Lsangcll)an, Chikkalavan.-

OnSUtuents | - palaghat, Sweden India Sw df’n chi,

India (Dana 1911) | (Dunn anq | (Sundius Mysore,
Roy 1938) 1945) India *
(Naidu 1953)

8i0g 54-88 53-28 5326 57-74 53-06
TiOg 005 — Trace —_—
Al O4 3-04 2:31 1-25 0-37 2.33
Fe,04 3-69 —_— 2-63 0-29 4-65
FeO - 0-62 1-62 1-06 Trace 12.14
MgO 20-81 19-20 31-26 23-67 13-21
MnO 5-36 7-54 8-25 240 2-46
CaO 828 §-43 1-11 9-01 11-33
Na,0 2.09 6-33 1-56 3.14 0-66
K,0 048 0-66 0-07 0-64 —_—
Hzof 1-13 0-71 0-05 } 239 065
Hgo 0'08 —_—— - —

Total 100-51 100-08 100-50 100-02 100-49

From Table 1, it.is-scen that the richterite of the Miragpur _manganege -
mine bears & close #esemblance in both optical and vhemical characters with
the richterites descnbed from other localities. However, it differs from the
L&ngba«n nchtente ix ‘having low contents of alkalis though it closely agrees
with ‘the MgO, Alzi)s and MnO contents; from tirodite, Tirodi mine, in
kavmg a low content of MgO and a higher content of Kme; £rom the richterite
of Langban described by Sundius (1945), in having high cantents ‘of M.nO and
'ALOs ; and from the ferri-richterite of Chikkalavanehi in havmg}uw contents
of FeOx ¥,0;, and high MnO and MgO.

5.
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Fermor (1909) in- his ‘Manganese ‘Memoir’ attributes a metamerphic
ayigin -fof- all the known’ oceurrences of amphibole in Indian ma,nga.mferous*
deposits. He suggests that the abundance of thjs mineral in the mangani-
ferous recksis @ue t frequehcy in which the-original sediments frofn whlch
+the gondite series -were formed contdined a high percentage of’ mangariese.
But +this axplanataon does not hold in the case of the present amphibole which
is found %o’ oecur in-the pegmatites. From the ﬁeld evidence it is clear that
the amphibole has resulted from the assimilation of both manganifefous ore
and the country rocks, namely phylhtg and schists, by the intrustve pegmatite.
During the progess of assimilation, the ore body takes up the silica present in
the pegmatite am® forms the manganese silicate minerals. During the recip-
roeal reaction the oxygen liberated oxidizes the ferreus iron to ferric iron.
This is eyjdenced by the high percentage of ¥e,Qs in the mineral analysis
(3-69 per cent). It is quite interesting to note the feature that the manganese
amphlbole (richterite) is confined mainly to the marginal contacts of ‘the
manganese ore body with the pegmatite, and is not found at the core.
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