ABSTRACT

The investigation is based on detailed geological wmapplnag
of the wegtern part of the Bolangir anorbthosite massif of Orissa,
Indig and its granulite borders, detailed petrography, whole rock
chemistry, mineralogzy amd an equilibrium thermodynanic analysis of

the mineral phase relat ions. Structural anslysis of the foliations

of the granulites gnd the primary flow layvers and the joint gystem

of the gunorthositic rocks sbrongly indicates thet the plubton was
forcefully intruded into the grsuulibt ic cover with congiderable
stretching and extencsion and approached the form gnd structure of a
achlieren dome, The anorthositic suite of rocks iancludes anorthositic
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norites (median plagioclase composition Anyg), noritic gnorthosites
{medign plagioclase compogition Anvs) and anorthosgites (median
nlagioclase composition Aasoy, whizg the bordering granulites include
lepbynites {K-feldspar + plagioclase + ouartz + orthopyroxene + biotite
+ garmwet + ilwenite), khondslites (K-feldspar + quartz + sillimgnite
+ graphite + ilmenite z biotite), basic granulites (plagioclase +
diopeidic clinopyroxene + orthopyroxene + garuet + hornblende + ilwenite
t X-feldepar & quarbz * magnet ite} and calcgranulites (diopside +
scapolite + calcite + garmet + wmicrocline + quartz + sphene + maguet ite
+ gpatite}. The gnorthositic rocks are calc-alkaline with a relatively
high K,0/5i05 ratio and the Mz /Fe0 ratio mainly between 1 and 2, The
o) /Fed ve., Plogioclase/mafics relations of the anort hositic suite
inlicate a fractionation tremd : anorthositic norite -» noritic

nort hogite -» gnorthosite,

Por the determingbion of equilibrat ion pressure gnd

emperature of the anorthosites and the granulifes, 8 reactions
defining the (1) orthopyrozens-clinopyroxene (2) orthopyroxene-gzarnet
(3y orthopyroxene-plagioclase-garnet ~quartz (4) plagioclase-
clinopyroxe e ~quartz (5) garnet-biotite (6) biotite-quartz-K-feldspar-—
orthopyroxene~vapour (7) horublende-cl inopyroxeue-quartz-vapour and

(8) alkall feldspar-plagioclase equilibriag have been used, For the
two-pyroxene, orthopyroxene-garnet, garmet-biotite and alksl i-feldspar-
plagioclase equilibrisg, the calibrated thermometers after Wood and
nanno (1973y, wood (1974), Ferry and Spear (1978) and FPowell and
Powell (1977) respectively were used. The orthopyroxene-plagioclase-
zarnet-quartz, plagioclase-clinopyroxene-quartz, biotite-quartz-

Y -feldspar-orthopyroxe ne-vapour and horablende-clinopyroxene-quartz-
vapour equil ibria were directly calculated from the available standard
shate thermodynamic data., The end member agctivifies were calculated
from %% gnalyscd winersls o2 the basis of idegl and raudom ou-gite-
mixing activity-composition relations. Variable PH0/Py ¢ .qratios
were used, wherever necegsary, in the eguilibrium célcuia%TOnS.



The calculated equilibrium curveg of the anorthosites and
the granulites converge to Ltwo separate clusters in the Pl-field,
located approximately at 2.5 — 7.5 Kbar/2850 - 925°C and 2.5 = 4.5 Kbar/
500 - 675°C, The genble pressure-temperabure gradient between the
two convergecnces may represent the Pl-path of cooling of the pluton
nnder an estimated sialic cover between 10 293 26 km, The deduced
pressure-temperat ure zradient can be fitted with the model of a
pareat, hydrous sunorthositic norite magwa zenerated at moderate deptns
of the Archacgn crust between 20 and 30 km and ab pressures and
temperatures arouni 6 - 3 Kbar and 1100 - 1200°C.

o




