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The Eastern Ghats Granulite Belt forms an extended high grade terrain along
the east coast of India. The rocks in the belt show upper amphibolite facies to granulite
facies metamorphism including ultra high temperature granulites. The present study
area, Visakhapatnam is located centrally in the Eastern Ghats and well exposed along
the east coast of India. The khondalite (garnet-sillimanite gneiss), high Mg-Al
granulites-spinel granulites and Asapphirine granulites, orthopyroxene granulites
(charnockite) and basic granulites | are the main lithologies. These are highly
interbanded, migmatized and deformed, and reveal a polyphase tectonometamorphic
evolution.

Detailed investigations have been taken up around Visakhapatnam to integrate
geological history with changes in pressure and temperature controlling the
metamorphism and deformation of forming gigantic sheath folds. The present study is
divided into three parts: 1) Structural analysis and relationships among litho-types, 2)
Remote sensing (process for Aster Digital Elevation Model), 3) Petrography, mineral
chemistry and thermo-barometry, simulation of metamorphic pressure-temperature

path, and its tectonic implications.
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Satellite images using Aster DEM data is improved and confirm the detail

structural pattern of sheath folds in the study area. The structure of study area is an

automatic presumption method for lineament from Aster DEM images of multishade
image. The digital image processing techniques enable the user to get the desired
information in a more reliable, quicker and easier way. In the present study, digital
remote sensing has been used in the mapping of lineaments. Various approaches have
been attempted to map the lineaments of the Visakhapatnam area, EGGB, India. Using
the lineament map, the orientation of the structure patterns in the study area has been
determined. Using TNT mips version 6.6 module, integration of the lineaments,
structural pattern and the geological information have been attempted to evaluate the
clear pattern of sheath folds in the sfudy area.

From the structural studies of the investigated area it has recognized four
different phases of deformations with respective foiding (F1,F2,F3,F4): D1 as
compositional banding, foliation of lenticular garnets in khondalites, D2 as mesoscopic
intrafolial isoclinal to tight folds, pinch and swell structures with some stretching
lineations in khondalites and leptynites. D3 as macroscopic open to tight fold showing
doubly plunging shape (sheath/domal structure) in khondalites and D4 as NNE-SSW
trending kink bands and foliation. Structural analysis show that the tectonic regimes
around Visakhapatnam was compress ional (continent-continent collision?), which later
changed in to the extensional one.

Structural and petrofabric study elucidate that the sheath folds Madhuravada
(Tsuchiya et al, 1999), Visakhapatnam and Pedda Konda are possibly formed by an
intense shearing. The principal process was ductile shear, which produced complex
structures such as primary (mega) and secondary (meso) sheath folds. Detailed
geometric analysis of minor structures of Ramadri coast provided important

information about ductile sheared Khondalite which is so ductile that took migmatitic
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feature formed miscellaneous and intensely deformed structures including secondary
sheath folds. The mechanism to constructs the two mega-scale sheath folds Tsuchiya et
al. (2000) mentioned that the Madhuravada sheath fold was formed by the top to the
northward shearing. The khondalite layers folded tightly in an isoclinal shape by this
intense shearing, and fallowed by bands of the hinge and formation of sheath structure.
With progress stretch, the sheath was alternated. Not only at the main culmination of
the sheath but also the hinge part (shoulder part) of it got concentration of such strong
shearing force.

The pressure-temperature evolution has been reconstructed using geothermo-
barometric constrains 'for the Spr-Spl granulites, charnockite and khondalites and
recorded three metémorphic events. Sillimanite and garnet rims around spinel and
sapphirine in Spr-Spl granulites in Madhuravada and Visakhapatnam region support
decompression reactions. Sapphirine rims around spinel in Spr-Spl granulites support
that spinel and quartz assemblage is formed at very high temperature and pressure
(UHT metamorphism). From geothermo-barometric results: give a relatively isobaric
heating-cooling path has recognized in the UHT Mg-Al granulites of Visakhapatnam.

The reported U-Pb and Sm-Nd ages of 1Ga confirm that the granulite facies
metamorphism is associated with emplacement of charnockite in the Visakhapatnam
area (Grew and Manton, 1986, Takano, 1999). The documented geochronological ages of
charnockite and sapphirine granulites (Grew and Manton, 1986, Takano, 1999)
suggests that the ultra high temperature metamorphism may be associated with the
igneous intrusive complexes (charnockites?) as local/regional phenomena in the EGGB.

Combining the present structural data and metamorphic pressure-temperature
path from the khondalites, high Mg-Al granulites and charnockites, and the
geochronological data with those reported by previous studies in the study area,

Visakhapatnam region confirm a multi-stage character of tectono-thermal history. The
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deformation and metamorphism reveals the tectonic evolution of sheath folds followed
by an intrusion of charnockite (1Ga) magmas under plate convergent margin
environment which was subsequently followed by continental collision tectonics (Shaw

and Arima, 1998, Takano, 1999).
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