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S Y N O P S I S  

ANALYS~S are given of  four pairs of  coexisting pyroxenes; their Kp ranges from 1.282 to L369, 
suggesting equilibration temperatures as high as ~2oo ~ and pressures of  the order of  8 to 9 kb. 

~O_EXISTING pY~OXE~ FROM SPI~[EL pydOX~ITITES FROH TEE 

BA~T~H GHATS OF A~/~& PRADP~H~I~I#~ 

The Eastern Ghats of Andhra Pradesh, India, comprise 

Khondalites (garnet-slllimanlte-grap~te - biotite gnes 

quartzites, calc-granulltes, limestones); charnoekltes (ertho- 

pY~oxene granitic mocks of tonalitic and granodiorits compo- 

s i t i o n ) ;  and pyroxene-hornblende granulltes (gabbrole and 

nomitic composition). Sb~nockites occur as eireula~ domes in 

gOndapalli (Krishna district)) Kasipatnam (Visakhapatnam dlstrlct 5 

and also as stocks along the cores a~d axes of overturned iso- 

cllnal cyncllnal folds (?i 5 at ~isa~Jaapatnam. Pyroxene s~anu- 

fits sills and dykes are more associated with charnockltes 

rather than khondslites. The pyroxene granulltes contain eo- 

existing ortho-and clino-pyroxenes and basic plagioclaSe. The 

(FeS+/Mg) ~ values (Ha~hl~, 
di~tri~tion coefficient ~ = (Fe~+/ME) Cpx 

19625 fo~ coexistin~ py~oxenes in rocks fo r  Eondapalli (Leela- 

no,dam, 1967)~ ~sakhapatnam (9rlramada~ @~ ~.) 1969; BaO e_~5 el., 

1999)~ Madras (F~wle~ 19861 End Sr l  [anka (~ayawa~dsna and 

Ca~iswell~ 1976), sugges t  equillbratlon temperatures in the range 

700 _~ 80~ The mineral assemblage of the Eastern Ghat rocks 

fall into the lntermedlate - pressure granullte field of Green 

and R~nEwoo4 (1967}, indieatlnE formation at 5 to 7.5 Kb) 

rol~ghly corresponding to cI,Istal depth of 20 }~m. 

Contrary to  the coexisting pyroxenes from pyroxene 

granulltes~ spinel pyroxenltes in the Eastern Ghats, Indla~ 

have indicated low~r ~ v82J~es (Table l) corPespendi~ to 

igneous tempmratures In the range 1150 - 1980~ The spinel 

pyroxenltes are coarse grained and essentially made of ortho- 

pNToxenes with uncommon f ine exsolution l~mellae while clino- 

pyroxsne and spinel are accessories and pargaslte is also 

often present (Ra~, 1978a). The spinel pyroxenites ocCUr as 

sills and dykes in khondalltes, charnoekltes and p~r~xene gPan~- 

lltes often oeourlna in  F 8 fold hinges, chromite pyroxenites 

aPe observed in ser~ntlne-ca~bonnte rocks (One, 1978b) RS 

nodules. 8apphirine development in p ~ r ~  of the Eastern Ghats 

suggests contamination of spinel pyroxenlte ma~a with silllma- 

nite gnelsses and schists (Walker and Coillns, 19~8), The co- 

ehistln8 8luminous omthopyroxene, alum~nous cllnopyroxane and 

spinel is suggestive of high pressures and temperatures (KushiPo 

and Yoder) 1966). The follc~lng experimental reaction of 

Kushi1~ and Yoder (1966) can be generaliZed to account f o r  the 

aluminous nature of the pyroxenes: 

Olv § An = ~i Opx �9 bl 5"pz § spinel 

The results of Kushi~o and Yoder (1986), I~vlng and G~een 

(1970), Its and Kennedy (1971) and Green and Rin~wood (1972) 

indicate a pressure range of 6 - IO Kb and temperatures between 

900 - 1300~ The exsolution lamellae and ~ values of co- 

existing pyl~xenes fTom spinel pyroxenites in the Eastern Ghats 

suggests the equilibration temperature as ~h as 120O~ At 

such temperatures the pPessure is on the order of 8 - 9 Kb. 
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Chemical analyses of  ooGxistimg pyroxenes from spinel pyroxeni~s 

from the Eastern Ghats~ India. 

1 2 3 4 
OPX CPX OPX CPX OPX CPX OPX CPX 

SlO 2 50.70 51.74 88.34 61.16 89.40 50.96 50.88 81.08 
TlO~ O.SH 0.44 0.74 0.96 0.82 0.37 0.35 0.60 

IilSO 8 8.41 3.46 S.O7 3.~ 4.18 8.57 8.20 4o18 
Fe~O 3 1.86 1.81 2.69 1.54 S.58 1.69 1.86 1.60 
FeO 15.34 6.66 10.68 4.80 10.64- 4.50 15.30 6.~8 
MnO 0.6S 0.14 0.42 0.14 0.80 0.20 0.60 0.16 
MgO ~4.98 13.91 28.02 18.49 27.99 16.80 ~5.10 14.04 
CoO 0.48 21.64 0.79 2O.95 0.69 20.82 0.5O 21.89 
llasO 0.14 0.58 tr. 0.64 0.17 0.30 0.18 0.49 
KsO 0.02 O.Ol tr. 0.08 0.08 0.10 O.OS O .OH 

HsO + 0.07 O .18 0.~8 0.12 O .iS O .i0 O.OS 0.18 
HsO" 0.O2 0.04 0.08 0.04 O.O6 0.02 0.09 0.04 

Total 99.98 100.28 lOO.Ol 100.04 99.94 100.38 I00.01 lO0,1O 

N%uaber of ions on the basis of 6(05 

$1 1.846 1.918 1.898 1.883 1.875 1.860 1,849 1.910 
A1 0.I~4 0.085 0.102 0.1/7 0.195 0.140 O.iEl 0.090 
A1 0,078 0.O85 0.0~6 o.oee 0.060 O.O98 0,071 0.O02 
TI O.O99 0.012 0.026 0.087 O.OO9 0.010 0,009 0.014 
Fe 3§ 0.051 0.048 0.079 0.04-2 0.069 0.041 O,O50 0.04~ 
Fe 2+ 0.467 0.~(35 0.314 0.147 0.317 0.197 0,489 O.19S 
Mn 0.019 0.005 0.019 0.004 0.015 0.006 0,018 O.oO5 
MS 1.366 0.767 1.486 0.907 1.502 0.888 1.368 0.789 
Ca 0.018 0.858 0.030 0.826 0.023 0.814 0.019 0.865 
Na 0.C~9 8.O42 - 0.O48 0.012 0.081 0.001 0.0~5 
K O.OOl - O.OO8 0.008 0.004 0 O01 O.OOl 

Z 2.000 2.000 S.OO9 ~.OO9 2.000 2.0O9 8.000 2.000 
XY 8.008 1.997 1.967 2.0SS 1.999 1.996 2.000 9.041 
Kp = 1.282 1.303 1.332 1.369 

(Fee+/Mg) cPg 
i. S i~l pyroxenite from Kond~nalli Seshadrinuram hill r~ng~, 
Kriz~ district. 2, chromite pyroxenite from Ganglneni) near 
gondspalli, Krtshna district. 3. Spinel py*~xenlte from 
Kaslpatnam, Vls~:hapatnam district. 4. Spinel pyroxenite from 
Air Port hill, Vlsakhapatn~n. 

Copyright the Mineralogical Society 


