
M I N E R A L O G I C A L  M A G A Z I N E ,  S E P T E M B E R  I 9 7 9 ,  V O L .  4 3 ,  P. 4 3 9  

Fluor-apatites from calc-silicate skarn 
vein contacts, Gondivalsa, Orissa, India 

A. T. RAO, C. V. RAMAN, AND CH. S. PRAKASA RAO 

Department of Geology, Andhra University, Waltair 530oo3, India 

~NOH-APA~TI~S FROM OALC-SI~ICATE SKARN WIN OOHTAOTS, G~BIVALASA, 

ORISSA, INDIA 

A. T. Rao, Co V. Raman and Ch. S. Prakasa Rao 8i02 

Departm~t of Geology, Ar~a Umive~ity, Waltair, India TIO 2 

The frequent occurrence of met~om~ic skarn veins in the limestones arotmd AI205 
Co~dival~a, Orissa, I~dia (Lo~ 82 99'E; l~t. 18~ h~s been Fe205 
described (Rao and Rao, 1970). The linest~nes are associated with ~'arne% FeO 
sillimamite ~aeisses, qua~zites, gzznaet quartzites dud calc-gzanuiites of 
the E~ondaldte group in the Easte~ Ghats of India. The skaam veins Mg0 
generally vary in length from 1. 5 to 9 m and in width fram 2 to 25 ~. Ca0 
AIo~ the ma~-ims of the sk~ veins the calcite recrys%allized to coa~e 
crystals occasiorm/ly rich in coarse flakey graphite. Passaite and basic P205 
plagiocl~s are the ess~tial mimesis in the sk~r~ veins. Near the Na20 
~ediate co~%acts of the sk~rn mimesis and the coarse calcites, ls a very 
narrow zone contalni~ phlogopite, py~rhetits and ~ul~ aggregates of ~0 
apatite somet~es with well fo~med crystals as ~ch as 2.9 x 1. 5 ~ E~abedded 
in the cosa2se calcite crystals. These crystals have density ~.20~+ F 
0.002 ~/~w; ~@ 1.6431, | ~.6591 bsth + 0.005; ~ 9.410 + 0.002 E, K~.880 + C1 
0.005 K; vol~e 527.6 ~ . The cha~ical amal--ys~ of ~wo fluor-~patites H20+ 
and a coexisting pblo~opite were detezmined in ox~r to apply the flu~ziue- 
h~uroryl exch~ gesthe~etez Am cosxistiDg ap~tite and biotite (Sister ~O- 
an~ Oa~michael, 1971)6 The temperat~ze obtained from Tabl~ i ~ 400 C ~t 
a blgher val~e of 958 8 is obtained for the s~e ~air ~ased ma Ludingt~'s 
(1978) biotite-apatite geothe~mometer without c~asideriug ~he ammite ~d 
sideroph~llite p~oportions in the mi~ a~ it is Mg rich phlogopite. The 0 --= F, Cl 
te~pe~ture range c~ers the 6O0~ obtained (IG%o ~d IL%o, 1976) fmm~ 
the stability sf phle~opite-c~lcite-quartz mineral ~se~la~s (Bew~tt, 1975). 
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Table I. Chemical analyses of fl~Patites ~d coexisting phlogopite 

Io~ per 26 or 84 (0, OH, F, Cl) 

i 2 5 1 2 3 

%r. tr. 40.98 8i - 5.670 

0.08 A1 2 . 5 5 0  

17-95 A1 0.590 

0.12 Ti - 0.008 

0.58 Fe[S- 0.012 

85.71 t~e2 + 0.045 
54.78 54.96 0.1O 

42.04 42.10 Mg 9.~40 
Ca 9.87 9.88 0.150 

- 0.ii 

Na O.O5O 
9.78 

K 1.730 
3.65 5.74 2.90 

P 5 . 9 7  5 . 9 7  - 0.54 0.II O.29 
F 1.94 1.98 1.270 

0.24 0.5O 2.70 
Cl 0.09 0.05 0.070 

0.05 0.07 o.1o 
OH 0.27 0.55 2.490 

i01.i0 101.29 101.18 F/F+OH 0.87 0.86 0.34 

1.61 1.59 1.26 

99.49 99.70 99.92 

Tr~ce elements in p.p.m.: (A~rage of 9 fluor-apatltes): 
8i = 2 , 0 0 0 ;  I'm = 160; Ti = I0; Ni, Co, Sn = ~&l; 
As = 25O; Ag = O.3; ~b, Bi = 3O; Ba = lOO; Or = 5; 
0/=6; Sr ~120; V=I6; Zn, Zr=~40; La=50; 
Ce, Y = 200. 

i. ~ale yellowish-green fluo~a~atite. 
2. Pale bluish fluo~agatite. 
5. 8oloumless pblogopite. 
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