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Abstract 

pyroxferroite, (Fe, Mn, Ca) Si03 , the rare manganiferous pyroxenoid, has been 
identified in manganese silicate - carbonate rock from the Vizianagaram manganese 
belt, Andhra Pradesh. Optical data and chemistry of the mineral have been presented 
and is compared to other occurrences. 

Introduction 

Manganese silicate-carbonate rock (queluzite), a product of regional metamor­
phism of impure manganiferous sediment, has been recorded in the Vizianagaram 
manganese belt, Eastern Ghats, Andhra Pradesh (Krishna Rao et afl98 1). These 
rocks occur as conformable bands in close proximity to the manganese ore bodies 
.and other associated Htho-units like quartzite, calc-silicate rock and khondalite. 

A rare manganese pyroxenoid, pyroxferroite, has been identified in the manga­
nese silicate-carbonate rock from the Garbham (18°22': 83°27') area of the Mn­
belt. This mineral is present in a Very low proportion (about 1 %) in the rock and 
its characteristics are described in this note. 

Petrography and Mineralogy 

The manganese silicate-carbonate rock is constituted essentially of knebelite, 
Mn-ferrosalite, rhodonite and bustamite with accessories including rhodochrosite. 
'The rock is medium to coarse grained showing granoblastic texture with equant 
polygonal grains having Y-shaped mutual grain boundaries. Pyroxferroite appears 
·colourless to pale yellowish with one set of prismatic cleavage having idioblastic 
..grain habit. The extinction angle w.r.t. prismatic cleavage is variable between 
5° and 20c

• Optic axial angle (2Vz) is moderately low (30° - 40°) and opticalIy 
.always positive. 

Chemistry 

The major element chemistry of the mineral has been obtained through micro­
probe analysis carried out by Prof. D. Ackermand at Kiel University, W. Germany 
using a .. wavelength dispersive microprobe (Siemens Elmisonde) equipped with two 
fully focussed spectrometers. The chemical data together with number of ions and 
end member proportions are presented in Table I. 

Discussion 

The mineral pyroxferroite was first described from Lunar microgabbros and 
breccias from Tranquility Base (Chao et at 1970; Agrell et af 1970). Following 
the discovery of the natural occurrence of pyroxferroite, Chao et al (1970) establish­
ed that there is a series with varying proportions of Mn and Fe. The members of 
the series with Mn < Fe are pyroxferroites, while those with Mn > Fe are pyroxmang­
ites. 

Chao et al (1970) pointed out that terrestrial pyroxferroites were already reported 
from Sweden (Sundius, 1931) and Finland (Hietanen, 1938) but were described as 
sobralite' and ~ dark-br,?wn . pyroxmangite respectively. MnSi03 and FeSi03 
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TABLE I. Chemical composition of pyroxfcrroite. 
-- ---_. _. -.---~ 

2 3 4 5 
~ - ~ ----- . ~-~------~ - ---~- .~. 

Si02 42.80 46.51 45.74 46.4R 46.53 
Ti02 
At20) tr 0.21 

Cr203 

Fe203 tr 2.37 0.85 

FeO 25.84 29.04 0.39 22.32 24.69 
MnO 14.38 15.63 52.42 21.09 20.50 

MgO 0.97 1.57 0.68 3.11 1.39 

CaO 0.95 1.10 0.46 4.64 5.46 

K20 ) 
r 005 

Na20 J 

Total 84.94 93.85 99.74 100.01 99.71 

No. of ions on the basis of 10(0) for the analyses 1 
and 2 and on the basis of 18 (0) for the analyses 3, 4 and 5. 

Si 3.5126 3.4695 5.976 5.901 5.967 

Ti 

Al 0.032 

Cr 
Fe3+ 0:226 0.082 
Fe 2+ 1.7731 1.8112 0.042 2.370 2.648 

Mn 0.9995 0.9975 5.803 2.268 2.228 
Mg 0.1166 0.1745 0132 0.590 0.265 

Ca 
Na 

Molecular Ratio 
---~.-- .. -. 

FeSi03 59.64 59.06 0.06 42.62 45.65 

MoSi03 33.62 32.53 95.92 37.24 37.25 

MgSi03 3.92 5.69 2.18 9.38 4.43 

CaSi03 2.81 2.85 1.06 10.36 12.54 

1 and 2: Present Sample. 

3 : Rose pink pyroxmangite, Ajiromine, Japan 
(Lee, 1955). 

4: Dark-browu pyroxmangite, Laplla SW Finland 
(Hietanen, 1938). 

5: Yell 0\.\ ish red brown ·Sobralite'. Vester 
Silvberg, Sweden (Sundius, 1931). 

molecular proportions of pyroxferroile of the present locality as well as from 
Sweden and Finland along with those of pyroxmangite from Japan (Lee, 1955) are 
plotted against CaSi03 following the diagram of Momoi (1964). Fig. 1 shows an 
plots falling in the pyroxmangite field with p)o~s for pyroxferroite towards the 
fe-end and that for pyroxmangite towards the Mn-end. 

The presence of pyroxferroite is consistent with earJier findings of Fe-rich 
phases like knebelite, jacobsite) manganoan ferrosalite from similar Mn-silicate 
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FIG.! ' 

'SHOWING SEPARATE FIELDS FOR PYROXMANGITE 
AND RHODONITE WITH RE.SPECT TO MnSI03,FeSi03 
8 COSIO! MOLECULAR PP.OPORTlONS(AFT'ER MOMOI,1964), 
P8R-DENOTE FIELDS FOB·.P~ROXMANGITE 

AND R,HODONITE RES"PECTIVELY 

PLOTS FOR TWO ANALVSES OF PYROX FEROITE 
• OF SAMPLE NO.TBH. 3/1 (LOCATION: GAR8HAM, 

VIZiANAGARAM DIST., A.P., INDIA) 

• ROSE PINK P't'ROXMANGITE ,AJIRO MINE, 
HONSHU,JAPAN(LEEI955}. 

YELLOWI SH R£:O BROWN (S08RALI TE 7 

o (=CALCIAN MAf,'JGANOAN PYROXFERROITE.), 
VESTER SILVERG, DALECARLIA,SWEDEN (SUNOl US,1931) 

DARK BROWNrpYROXMANGITE'(:CALCIAN MANGANOAN 
PYROXFERROITE ),QUARTZITE ,SIMSIO, LAPUA, 
rlNLAN 0 (HIETANEN, 1938~, 
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rocks of the area and is indicative of the presence of iron in appreciable amount In 

the impure manganiferous sediment. 

References 

AORELL, S. 0" SCOON, J. H., MUIR, I. D , LONG, J. V. P., MCCONNELL, J. D. C. and PECKETT, 
A., (1970) Observations on the chemistry, mioeralogy and petrology of some Apollo 11 
Lunar samples. Proc. Apollo 11 Lunar Sci. Con! (Suppl. to Geochim. Cosmochim. Acta 
34), v. 1, pp. 93-128. 

CHAO, E. C. T., MINKIN, A. J., FRONDEL, C., . KLEIN, c., JR., DRAKE, J. C.~ FUCHS, L., TANl, 
N.; SMITH, J. V., ANDERSON, A. T.; MOORE, P. 8., ZECHMAN, O. R. JR., TRAIL, R. J., 
PLANT, A. G., DOUGLAS, J. A, V. and DENCB, M. R., (1970) pyroxferroite, a new cal­
cium-bearing silicate from Tranquillity Base. Proc. Apollo 11 Lunar Sci. Conf. (Suppl. to 
Geochim. Cosmochim. Acta, 34). v. 1, pp. 65·79. 

HIETANEN", A., (1938) On the petrology of Finnish· quartzites. Bull. Comm. Geol. Finlande, 
v. 21, no. 122, pp. 1-119. 

KRISHNA RAO, S. V. G.; BHATTACHARYYA, SAMIT and SARMA, K. J., (1981) Manganese si1icate­
carbonate protore (queluzite) from the Srikakulam manganese belt, A.P. Jour. Geol. 
Soc. India. v. 22, DO. 4, pp. 197-200. 

LEE, D. E.; (1955) Mineralogy of some Japanese manganese ores. Stanford Univ. Pub/., Univ., 
Ser., Geol. Sci., v. 5, pp. 1-64. 

MOMOI, H., {l964} Mineralogical study of rhodonites in Japan; with special reference to contact 
metamorphism. Mem. Fac. SCi .• Kyushu Univ .• Ser., D, Geol .• v. 15, pp. 39-63. 

SUNDIUS, N., (1931) On the triclinic manganiferous pyroxenes. Amer. Min., v. 16, pp. 411-429 
and 488-518. 

(kceived: May 29,1984; Revised/orm accepted: Jan. 1,1985) 


