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ROLE OF FORBIDDEN METAMORPHISM IN HIMALAYAN OROGEN

The metamorphism occur in less thatemperature of 650°C, quartz transformef pre-peak and peak metamorphic fluid,
(<7°C km') geothermal gradientto coesite. Peak metamorphism wawhereas, CQand saline aqueous fluids
considered a ‘forbidden’ condition within characterized by the development of coesigppear to have been trapped late, during
Earth and defined as forbidden metain garnet coexisting withhigh-Si phengitethe process of uplift. These fluids were
morphism. The UHP metamorphism cartlinopyroxene, magnesite, aragonitetrapped during both deep subduction and
also be termed as forbidden metamorphisiaiolomite, zoisite/clinozoisite, kyanite, exhumation processes. The CHnight
because the geothermal gradient normallgnd talc at a pressure of >39 kbar anbave been formed by a mixed fluid that was
encountered in UHP terrains <7°Cm  temperature of >750°C. This is in goodeleased from calcareous sediments during

The recent discovery of UHP mineralsagreement with the estimated peak pressusebduction or supplied through subducted
in eclogites of Kaghan and Tso-Morariand temperature judging from theoceanic metabasics. The presence of
areas of Himalaya has assumed greabmposition of phengite, jadeite barometryCO, possibly of high density, is associated
significance. Both locations lie south of theand garnet-clinopyroxene, garnet-phengite/ith the matrix material, and probably
Indus Suture Zone (ISZ) in the Indianthermometry. Enstatite formed with talc angorovides evidence for the granulite facies
continental crust, and represent the zone &fanite at a pressure of >31 kbar andverprinting on the UHP eclogite. Whereas,
continental subduction in the Himalayartemperature of 750°C. With a subsequemnturing the formation of retrogressed
belt. decrease in pressure, retrogression e@mphibolite facies metamorphism, the

These eclogites, which occur as boudinsonstrained by the development of chloritéow-salinity fluids have been produced and
in kyanite/sillimanite-grade rocks of theand chloritoid, which surround the garnetmodified through external sources.

Puga Formation, contain essential minerat a minimum pressure of 4-5 kbar During UHP metamorphism, pressure
assemblages (garnet, clinopyroxeneand temperature of <500°C. Mineralabruptly doubled with a slight change of
omphacite, phengite, rutile, epidote-zoisiteAssemblages in the carbonate-bearingmperature, defining a geothermal gradient
clinozoisite and quartz), as well ascoesite eclogite reveal that progradef 6—-7°C/km. The UHP material was
coesite, talc, kyanite, magnesite, aragonitepetamorphism started with greenschistbrought back to the surface along a path by
dolomite, and Mg-calcite. Coesite,facies conditions and reached the ultrahighrapid and almost isothermal exhumation.
magnesite, and dolomite occur as inclusiorgressure eclogite facies, passing through tfighe association of talc with carbonates also
in zoned garnet. The carbonate-bearinmptermediate blueschist facies. Thes&dicates low-temperature subduction in the
coesite eclogite underwent three stages obesite-bearing eclogites of the Tso Morafdimalaya.In terms of the carbon cycle, this
metamorphism—prograde, peak, an€Complex (TMC), Himalaya, contains five demonstrates that carbonate sediments can
retrograde. The prograde assemblage mmajor types of fluids identified by be subducted to at least 120 km depth
characterized by the presence of magnesiteicrothermometry and Raman Spectrowithout releasing significant CQo the
and a SiQ polymorph, which is stable scopy. (1) N rich (2) CH, rich (3) high overlying mantle wedge.

throughout the metamorphic process fromsalinity brine (4) CQ rich and (5) Low

the prograde to retrograde stage. Asalinity aqueous fluids. Trapping of\CH, ~WIHG, H.K. SacHAN
ultrahigh-pressure (27 kbar) and and high saline brine inclusions are remnari2ehra Dun -248001
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