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FORE WORD

The series Miscellaneous Publication 30 brings canicise information on the
geology and mineral resources of the states ofalndihe present volume, Part VI of the
series, pertaining to the states of Tamil Nadu Boddicherry is a revised and updated
version of the first edition published in 1974. ribig the span of three decades since the first
edition was published, enormous knowledge has bdded in the sphere of geology of the
area. The “Geological and Mineral Map of Tamil Naahd Pondicherry” was last published
in 1995 on 1:0.5 million scale along with the exyltory brochure. The Geological.and
Mineral Map presented in this volume is a modifsedtl compiled version based on the 1:2
million scale Geological Map of India publishedli®98.

Geological Survey of India continues its untiringrl in different.realms of earth
science with a committed goal of ‘digging the pastight the future’. In Tamil Nadu and
Pondicherry, after completion of systematic geaabmapping on 1:50,000 / 1:63,360 scale
in 1980s, Specialised Thematic Mapping was takemuarger scale in selected sectors. In
the light of the knowledge gained from the fielddaaboratory research works in recent
years, certain revisions were made in the strgilgraparticularly in the Precambrian part.

Exploration carried out to find additional reservefs lignite in Neyveli and its
surroundings and limestone in Ariyalur-area wageaigsuccess. ‘Dimension Stone’ has
opened up new vistas in the field of architectureige deposits of different types of top class
varieties of dimension stone in Tamil Nadu add &gl income to Central and State
Government coffers. The discovery of primary ‘Muadienite’ deposit in Harur area of
Dharmapuri District has Mbrought India in the Molgmdm map of the world and
molybdenum in the mineral'map of India. Effort® an to understand the behaviour of
‘Rhenium’ in these molybdenum deposits. A numbér@old’ occurrences have been
located in Bhavani and Dharmapuri shear zonesatetst decade.

This ‘publication will be of great use to the praiesals, students of geology and
entrepreneurs.

Sd/-
(P.M. Tejale)
Director General

Kolkata
17" January 2006
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GEOLOGY AND MINERAL RESOURCES OF THE STATES OF INDIA
TAMIL NADU AND PONDICHERRY

INTRODUCTION

This publication is a revised version of the Mismeéous Publication No.30
published in 1974, incorporating latest informatanled through the work of GSI on various
aspects of geology and mineral resources of TamuNand Pondicherry.

It is interesting to note that even before settipgof the Geological Survey Of India
in 1851, the then Madras Presidency received tlemtaan of a number of professional.and
amateur geologists, many of who were in the sersidéast India Company. After the.birth
of Geological Survey of India, systematic work @olpgy and mineral resources was taken
up and pioneering work was carried out by the eficof the department: Blanford (1858)
studied the geology and structure of the Nilgirlddi Subsequently,-Blanford (1862) studied
the Cretaceous rocks of South Arcot and Tiruchitepastricts. William King and Bruce
Foote (1864) contributed to the knowledge of geplo§ Tiruchirapalli, Salem and South
Arcot Districts. Bruce Foote (1873) carried out lggacal traverses in parts of Madras and
North Arcot Districts.  Bruce Foote (1883) studidtk eastern parts of Madurai and
Tirunelveli Districts with a view to examine theinge of sedimentary formations which
border the coast of Indian peninsula. In the 18Kiam King examined the Wynad Gold
occurrences and investigated artesian wells.in iebady-Cuddalore area. Holland (1893)
investigated the iron ores in Salem District. W4859) studied the Cretaceous sediments of
South India and Middlemiss (1896) examined the Klialagnesite) Hills near Salem and
corundum occurrences in Salem.and Coimbatore BistriThe classic work of Holland
(1900) on the charnockite of St.Thomas Mount anth?aram near Madras is well known.
Subsequently, Holland .(1901) contributed an artabethe eleolite-syenite and corundum-
syenite in Coimbatore District:” Vredenburg (19®08) carried out studies pertaining to the
age of Cuddalore Series and Matley (1928-29) ingatgtd the Cretaceous dinosaurs of the
Tiruchirapalli District.

At the advent of the J0century, search for mineral deposits was intezmifHayden
and Hatch (1901) examined the Wynad Gold Field #re auriferous localities in the
erstwhile composite Coimbatore District. Limestaeposits in Salem and other areas were
investigated and detailed exploration carried cutaonumber of limestone occurrences had
resulted in the setting up of several cement plemthe state. Krishnan investigated bauxite
deposits in the Shevaroy Hills (1942) and mineaddlBttattur Stage of the Cretaceous rocks
in Tiruchirapalli District (1960).

Details of the varied mineral occurrences in ta¢esand the work carried out by the
department till about the middle of this centuryreveummarised by Krishnan in Memoir
Volume No.80 of the Geological Survey of India (1pand Aiyengar in 'Minerals of Madras
State' (1964).



With the expansion of Geological Survey of Indianda application of
multidisciplinary approach to Earth Science invgetions, geological mapping and mineral
exploration and assessment were intensified. Sydiemgeological mapping on
1:63,360/1:50,000 scale of Tamil Nadu and Pondrgherxcept the areas along the coast
covered by Quaternary formations in Tamil Nadu wampleted in 1980. Geological and
geomorphological mapping of Quaternary sedimermdsgthe coastal tracts was commenced
in 1973 and completed by the end of 1989. Secarkmtion mapping and specialised
thematic mapping in selected segments viz. Cauviegament, Dharmapuri Alkaline
Province, Attur-Gangavalli-Kottapatti Shear zonegpping under Mega Granite Projects,
structural mapping in critical areas viz. Andipattsilampatti, Madurai and Kodaikanal-Hills,
special programmes on coastal environment propeutisintegrated studies were carried out
by Operation : TNP&K, GSI in collaboration withhetr specialised divisions of GSI, such as
Engineering Geology Division and Palaeontology ifon. Special studies on specific
projects were also carried out by the Geologicav&u of India in collaboration with the
Directorate of Geology and Mines (formerly Stateoldgy Department), Govt. of Tamil
Nadu, the Madras Metropolitan Development AuthorifMDA) and the Tamil Nadu Water
Supply and Drainage Board (TWAD).

Tamil Nadu, with an area of 1,30,058 sg km is $#tddn the SE part of the Indian
peninsula between North Latitudes’08 and 1330' and East Longitudes 7' and 8018'.
It is bounded in the east by the Bay of Bengathssouth by the Indian Ocean, in the west
by the Kerala State and Arabian Sea while“in thehnby Karnataka and Andhra Pradesh.

The Pondicherry and Karaikkal Districts of the Umiderritory of Pondicherry
encompass a total area of 492sqg km.

The different Districts of Tamil Nadu are as listezlow :

1. Chennai 11. Tiruchirapalli 21. Madurai

2. Kanchipuram 12. Karur 22. Dindigul

3. Thiruvallur 13. Perambalur 23. Theni

4. Vellore 14. Salem 24. Sivagangai

5. Tiruvannamalai 15. Dharmapuri 25. Virudhunagar

6. -Cuddalore 16. Erode 26. Ramanathapuram
7. Villupuram 17. Coimbatore 27. Tirunelveli

8. Thiruvarur 18. Nilgiri 28. Tuticorin

9. Nagapattinam 19. Namakkal 29. Kanyakumari

10. Thanjavur 20. Pudukkottai

PHYSIOGRAPHY

Geomorphologically, three major units are recogghifom west to east. The western
part comprises the Western Ghats roughly trendir§§) &d marked by a continuous range of
Hills, extending from Nagercoil in the south uptdghi -Bilgirirangan Hills in the north and



further northwards through Karnataka. The elevatibthese Hills ranges between 1275 m
and 2637 m. The prominent Hills are Mahendragigagthiarmalai, Anaimalai, Palani and
Nilgiris. Doddabetta with an elevation of 2637 srthe highest peak in the Nilgiri Hills. The
east-west trending Palghat Gap is a prominent pgyephic break in the Western Ghats.

The central part of the state is a vast track ebalited pediments and pediplains.
Residual Hills in this part viz., Shevaroy, Kalray&hitteri, Kollimalai, Pachchaimalai and
Javadi demarcate the extensions of Eastern Ghdige Karandamalai, Sirumalai and
Kodaikanal Hills form another set of residual Hillsrther south.

The eastern part of Tamil Nadu and Pondicherry ldachikkal are marked by a
coastal plain with associated landforms like valltflats, continuous beach ridges, ‘estuaries
and lagoons and a narrow but fairly continuous beac

The area is drained by a number of Rivers such aar,PCheyyar, Ponnaiyar,
Cauvery, Moyar, Bhavani, Amaravathi, Vaigai, Tanganani etc. flowing ESE from the
Western Ghats. Pondicherry and its surroundininltbe drainage basin of the Gingee River.
Karaikkal is located in the fertile Cauvery Deltadas fed by the'waters of Arasalar, Nattar,
Vanjiyar and Nandalar.

The coastline of Tamil Nadu and Pondicherry.congsria number of cusps, spits and
wave cut platforms and several palaeo-shorelinesneSof the palaeo-shorelines extend
inland suggesting periods of transgression andessgin. The ongoing geodynamic process
is generally progradation along the coast, whicmdglified at several places by erosion and
deposition by aeolian and fluvial agents. Theerasareas of the central part of the state are
marked by the depositional regime of many Riversifaated by typical fluvial features like
levees, channel bars and palaeochannels, back saamdprast flood plains.

CLIMATE

The climate of the state is tropical monsoon tygdae.the plains, the temperature
during winter seldom/goes below 18°C while in psaknmer it rises to 43°C. Tamil Nadu
and Pondicherry receive rains from both the noghaad southwest monsoons. Maximum
rainfall and occasional cyclones occur during thethreast monsoon. The Nilgiris receive the
maximum rainfall while Ramanathapuram and Tirunieléstricts receive low rainfall. The
annual rainfall varies between 60 cm and 118 cm.



GEOLOGY AND STRATIGRAPHY

Crystalline rocks of Archaean to late Proterozaje accupy over 80% of the area of
the state, while the rest is covered by Phanersaianentary rocks mainly along the coastal
belt and in a few inland River valleys. The haodk terrain comprises predominantly of
Charnockite and Khondalite groups and their migticatierivatives, supracrustal sequences
of Sathyamangalam and Kolar groups and Peninsut&isGic Complex (Bhavani Group),
intruded by ultramafic-mafic complexes, basic dylgranites and syenites. The sedimentary
rocks of the coastal belt include fluviatile, flowmarine and marine sequences, such as
Gondwana Supergroup (Carboniferous to Permiarigmer Jurassic to Lower Cretaceous),
marine sediments of Cauvery basin (Lower CretacetusPaleogene), Cuddalore- /
Panambarai Formation (Mio-Pliocene) and sedimeihn@uaternary and Recent age.

Legend for the Geological Map of Tamil Nadu

The Southern Granulite Terrain (SGT) of India, cowg the states of Tamil Nadu
and Kerala and the marginal zones of Southern Kakaawas earlier considered to be the
southern extension of the Granite-Greenstone teofiDharwar Craton exposed at a deeper
tectonic level. This concept was based on thergagen that the grade of metamorphism
gradually increases from north to south. GeocHaomical-and-isotopic studies have brought
to light that the southern part of the SGT lyingithoof Palghat'— Cauvery Lineament (PCL)
has a geological history distinctly different fraime-Dharwar Craton. These studies have
shown that the terrain lying north of PCL showsstauigrowth during the period from 3400
to 2500 Ma. In contrast, crustal growth in.therair south of PCL is considered to have
taken place predominantly during Post-Archaean gjnaess constrained by Nd model ages
(Harris et al., 1994). This terrain might havengised several cycles of metamorphism, the
most pervasive being the 550Ma Pan-African gramditities event as constrained by isotopic
systematics (Unnikrishnan Warrier et al., 1995lyadanda et al., 1995, Bartlett et al., 1995,
Ghosh et al., 1998).

In view of the contrasting geological history reged by the terrains north and south
of PCL, the SGT has 'been divided into the northchaean Craton (Dharwar Craton) and
the southern Proterozoic (Pandian) Mobile Belt (GB94) with the PCL marking the
boundary between them.

The geological succession of Tamil Nadu and thatthef adjoining states of
Karnataka and Kerala is more or less common in \détheir geographic continuity. The
stratigraphy and structure of the Dharwar Cratovehaeen worked out fairly in detail with
the back-up of voluminous geochronological dathe §eological succession of Tamil Nadu,
shown in the published 1:5,00,000 map, was arrateldased on the field data available till
1988. It has thus become necessary to have akradoothe basis of the recently generated
geochronological data and the emerging new conze@raton-Mobile belt, in view of the
important role of South India in the pre-break opfiguration of East Gondwana land.

Keeping in view, the points enumerated above, tamgit has been made to prepare a
revised legend for the geological map of Tamil N&&ondicherry. In this exercise, due
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consideration has been given to the establishediggiphy of the adjoining states while
dealing with the group of rocks occurring in gegaina continuity. As far as possible all the
published data on the geochronology and isotopéoggdias been taken into account while

assigning the new / revised stratigraphic positarsome of the rock types / groups in Tamil
Nadu.



The general geological sequence is given hereunder

Major Rock Type Formation Group / Super Group Age Reriod Era
1 2 3 4 5 6
Fluylal, fluvio-marine, aeoline,, and marine Pleistocene to  QUATER- N
sediments (Q) Recent NARY
Laterite/calcareous gritty sandstone” and clay
(Czl, Czc)
Cuddalore Formation (jd) / Mio-Pliocene CAINOZOIC
Sandstone and clay . :
Panamparai Formation (p)
Ni~ni yur Formati on TERTIARY
Limestone with shale / clay / siltstone (Pgyn) & Manavel i Palaeocene
Formation (Pgm)
J
Sandstone with limestone and shale Ariyalur Group (Kar) I\
Sandstone with shell limestone, clay and Trichinopaly Group
conglomerate (Kt) Cretaceous
Clay with limestone bands, conglomerate Uttatur Group (Ku)
. Upper
Satyavedu Formation Gondwana MESOZOIC
(JKgsv) / (JK) )
Sriperumbudur Formation < Lower
Shale, sandstone and conglomerate zZ
(JKgsp) / < Cretaceous
Avadi Formation / %
Sivaganga Formation > zZ
(JKgsg) 3 )
Lower
Boulder bed, shale and conglomerate Talchir Foamati Gondwana Lower Permian PALAEOZOIC
(CPgt)y
. Younger Granite PROTEROZOIC to
Granite (YPE) 390 - 550 Ma PALAEOZOIC



Major Rock Type Formation
1 2
Gabbro ()
Anorthosite p)

Carbonatite @)ultrabasic complexq)
Alkaline complex {)

Alkaline rocks )
Epidote-hornblende gneiss {g1)

Basic dykes

Carbonatite @) and alkaline dykes
Syenite complex{)
Ultrabasic complexd)

Older grantie / granitoids

Pink migmatite

Pink augen gneiss

Hornblende gneiss

Hornblende-biotite gneiss

Garnetiferous quartzo-feldspathic gneiss
Garnet-biotite gneiss

Basic and ultramafic rocks
Magnetite quartzite
Pyroxene granulite
Charnockite

Group
3
Ultrabasics / basics
(Younger) puPt)

Alkali Complex
(Younger) {Pt)

Basic intrusives

(BPt )

Alkali Complex (Older)
(CPY)

Migmatite

Complex
(Apt;miYAPt; @)
Peninsular Gneissic
Complex lI

Charnockite
Group (Ac)

Age

700 Ma

700 — 900 Ma

1600 — 2100 Ma

1900 — 2300 Ma

2200-2550 Ma

2600 Ma

Period

Era

NEO
PROTEROZOIC

MESO
PROTEROZOIC

PALAEO
PROTEROZOIC

LATE ARCHAEAN
TO PROTEROZOIC

LATE ARCHAEAN



Major Rock Type
1
Calc granulite
Limestone
Quartzite
Garnet-sillimanite-graphite gneiss

Quartzo feldspathic rock
Amphibolite
Banded ferruginous quartzite

Pink migmatite
Granitoid gneiss
Fissile hornblende gneiss

Ultra mafic / mafic, ultrabasic rocks

Amphibolite, basic and ultrabasic rocks
Sillimanite-kyanite-corundum-mica schist
Fuchsite-kyanite ferruginous quartzite

Formation Group Age

2

3 4

Khondalite Group
(Ak)

Kolar Group

(Ako) 2900 Ma

(Peninsular Gneissic
Complex 1) (Bhavani 3000 Ma

Group) (Ab(p))

Layered ultra mafic /
mafic, ultrabasic
complex

(opA)

3000 — 3100Ma

Sathyamangalam

Group (AS) 3200 Ma

SEBA NOT KNOWN

Period

Era

ARCHAEAN




The crystalline rocks of the state are derivedufjh a complex evolutionary history
during Archaean and Proterozoic times with multipg&dormations, anatexis, intrusions and
polyphase metamorphic events. As a consequencear#as shown on the map depicting a
particular group of granulites/gneisses may includhistinguished portions of similar
lithologies of older or younger age. Some lineandsaof metasedimentary rocks and basic
dykes are exaggerated and shown on the map fer lbetthprehension.

The Cretaceous rocks of Tamil Nadu and Pondichareyshown in three separate
sub-basins, viz., Tiruchirapalli, Vriddhachalam aPondicherry sub-basins. In each of the
sub-basins, the rocks are lithostratigraphicallgssified into different formations and
depicted. However, formations of each sub-basirehast been mutually correlated with
similar formations in other sub-basins.

ARCHAEAN AND PROTEROZOIC
Sathyamangalam Group (As)

The vast expanse of granulite — gneiss terraineatral and.northwest Tamil Nadu
encloses discrete, isolated sequences of high gelusts and basic rocks which occupy a
supracrustal status in the lithostratigraphic colum These are referred to as
‘Sathyamangalams’ in Tamil Nadu. They show geaalgand geographical continuity with
the ‘Sargurs’ and its equivalents of Karnataka. eiifature of occurrence as rafts and
enclaves, association with basic and ultrabasi&siostructural setting as eroded keels and
rootless folds and unique lithology set them afiann other highgrade sequences. The
Sathyamangalams are distinguished fromDharwar doase their higher degree of
metamorphism and migmatisation.

Sathyamangalam Group (Gopalakrishnan et.al., 19#5)sists of Quartzitet
Fuchsitex Kyanite + Sillimanite and banded iron stone (Asmf); sillintanschist+ garnet,
kyanite schist, corundam bearing mica schist alwdttamolite schist (Asmt); calc granulite,
crystalline limestone '/ marble, ortho and para abgilte (Asma). The fuchsite kyanite
bearing assemblages: are’ characteristic key mardetee Sathyamangalam Group. The
carbonate and.ferruginous beds at many places sigiwproportion of manganese. The
rocks of Sathyamangalam Group generally occursmeatnbered bands and lenses within the
Peninsular Gneissic Complex (Bhavani Group) in ast-evest trending linear belt in central
Tamil“Nadu occupying parts of Coimbatore, Erodde®a Namakkal and Tiruchchirapalli
Distriets. Similar rocks are also known in the tharest in Dharmapuri District which are
considered to be the extension of Sakarshanahgiliasrustals (equivalent of Sargurs) of
Karnataka.

Although no absolute ages are available for rodkSathyamangalam Group, based
on close similarities in the litho assemblage, rthieode of occurrence and geographical
continuity with the Sargur Group, the Sargur age32100 Ma (Drury et.al., 1984; Bhaskara
Rao et.al., 1996) has been assigned to this group.



Layered Mafic, Ultra Basic Complexes ¢pA)

A group of ultrabasic rocks ranging in composititom dunite, peridotite,
websterite, garnetiferous gabbro, gabbroic anoitthoand anorthosite occur closely
associated with the Sathyamangalam Group in thératebelt of Tamil Nadu, around
Mettupalayam and other areas. They also occun@awes within the Peninsular gneisses as
a part of the dismembered sequence. Large voldrgaroetiferous gabbro and hornblendic
anorthosite with chromitite layers as well as snlalhses of eclogitic rocks are the
characteristic features of this suite (Gopalakreéhnl994b). They are considered to have
been emplaced along reactivated lineaments, sheasszfracture zones or as tectonic slices.
The famous Sittampundi Anorthosif@X) forms a part of this suite.

The Sittampundi Ultrabasic and Mettupalaiyam Ultafim complexes. have been
dated 3000-2900Ma by Sm-Nd systematics (BhaskapeeRal., 1996).

Yet another group of ultramafic and ultrabasic seo@A).-occur as small bodies,
lenses and bands in considerable proportion, imtnmtheastern sector of Tamil Nadu falling
in Cuddalore, Vellore, Tiruvannamalai and Dharmagistricts. These bodies include
dunite, peridotite, hypersthenite, enstatolite, ititeg hornblendite, websterite, gabbro and
anorthosite.  These are well exposed around TookppBhenmudianur, Manmalai,
Tiruvannamalai and Mamandur. These are consideree intrusive into precursor rocks of
Charnockite Group and later deformed and metamagzhalong with the host rocks under
granulite facies conditions (Sugavanam et. al.6b97978).

Although no absolute ages are” available for TordppManmalai and other
complexes, they are grouped-along with Sittampu@dmplex in view of their broad
lithological similarities, layered nature and theacurrence within Late Archaean (2600Ma)
granulites.

Peninsular Gneissic Complex | {Ab(p)}

Various:types of pink and grey gneisses forming dirthe Peninsular Gneissic
Complex extend southward from the states of Kakaatend Andhra Pradesh and occur north
of Palar River-along the northern border of TamdldN. Around Krishnagiri, these gneisses
form different textural types of various hues antbars.

In the central part of Tamil Nadu, the gneissikmaoughly trending WNW-ESE to
E-W to ENE-WSW, extend from the Kerala border ia thest through parts of Coimbatore,
Erode, Salem, Namakkal, Tiruchchirapalli and PemdmbDistricts towards the east coast
where they are overlain by Phanerozoic sedimentis gneissic group is named as
‘Bhavani’ Group after the town of the same nameuadowhich typical exposures are seen.
Bhavani Group is a mixture of gneisses of differemmposition and texture such as highly
fissile mica gneiss, quartzo-felspathic gneiss,eaugneiss, hornblende gneiss, hornblende-
biotite gneiss, biotite gneiss, granitoid gneisd pimk migmatite. Part of these gneisses are
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considered to be para as well as ortho-gneiss andtipeir migmatitic equivalents. The
gneisses developed in the vicinity of Moyar and \Btm shear zones might represent the
retrograded parts of charnockite. The Bhavani &nisi comparable to the Peninsular Gneiss
of Karnataka as geographical / geological contynentists between them.

Geochronological data are not available for the vBha Gneiss. However the
basement Peninsular Gneiss occurring to the welkblafr Schist Belt in Karnataka is dated
to be around 3000Ma (Krogstad, et.al., 1988), iatitig that this phase of Peninsular Gneiss
is of Mid Archaean age. The tonalitic gneiss oisknagiri area, however has yielded Rb-
Sr (WR) isochron age of 24534.64 Ma (NGRI, 1988).

Kolar Group (Ako)

The southern extension of the Kolar Schist BelKafnataka and Andhra Pradesh is
seen around Veppanapalli, Maharajagadai and Bangas of Dharmapuri/District. Within
Tamil Nadu the schist belt breaks up into threesaamd later extends as dismembered lenses
and linear patches within the Peninsular Gneidge Schist belt is made up of assemblages of
greenstone rocks designated as Kolar Group comgribiotite, hornblende schists and
amphibolites of different types, banded ferruginqusrtzite and acid volcanics (Champion
Gneiss) represented by quartz - sericite schist quadtzo.feldspathic gneiss. Available
geochronological data indicate ages ranging frofOR¥a to 2900Ma for the Kolar Group
amphibolites and silicic rocks (Bhalla et al, 19F#8nsen et al, 1988).

Khondalite and Charnockite groups

The Khondalite and Charnockite groups and theiorked equivalents occupy large
tracts of the state. Although each of.the above groups cover predominantly certain
sectors of the state, they are not mutually exetydbut occur in very close association at
many places. Earlier they were collectively clsdias equivalents of the “Eastern Ghats
Super group” (Narayanaswamy 1971, GSI Subcommite8asement rocks, 1975). They
occur over long distances and form the EasterngGhateighbouring Andhra Pradesh.

Khondalite Group'(Ak)

In Tamil. Nadu, Khondalite Group is well developad the south, i.e., south of
Palghat =«Cauvery Lineament (PCL) which is congideby some workers as terrane
boundary between the Archaean Craton in the narththe Proterozoic Mobile Belt in the
south'(Harris et.al., 1994, GSI, 1994).

The Khondalite Group essentially consists of rocksedimentary parentage such as
guartzite and garnet-sillimanite gneissgraphite+ cordierite (metapelites). These are
interbanded at places with mafic granulite / amplité and charnockite. The charnockite
interbands rich in diopside are considered to béamerphosed cafemic sediments, while
mafic granulites / amphibolites probably represemaific volcanics (Gopalakrishnan et.al.,
1976).
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The metapellites of the Khondalite Group are char&ed by Mg-Al silicates such
as sapphirine, kornerupine / prismatine and catdiar Kiranur, Ganguvarpatti, Usilampatti,
Rajapalayam, Kambam and other areas (MuthuswamB;1Ralasubramanyan, 1976; Grew
1982; Subba Rao et.al., 1997; Sriramaguru et.&Q2R This mineral assemblage is
comparable with the pelitic granulites of Eastetmats Mobile Belt. The entire lithological
assemblage indicates a distinct continental shefe§ / platformal environment for its
formation. The Khondalite Group is intruded byraiitasics — anorthosite complexes and
younger granites.

Rocks similar to Khondalite Group viz., Garnetifiescsillimanite gneis& graphitet
cordierite, sillimanite quartzites and calc-gratadiare also reported in negligible quantities
in the northeastern part of the state occupyingsyr&ormal keels within predominantly
Charnockite Group. The large volume of quartzited ecrystalline limestone:in the
Khondalitic Group in the southern part are compjelacking in this sector. Recent views
(Gopalakrishnan, 1994a) indicate that these metaremts have -probably formed under
different environment in contrast to the platforncanditions of the Khondalite Group of
southern part.

Adequate reliable geochronological data are notahla for the Khondalite Group in
Tamil Nadu. Based on U-Pb Zircon dating, Ghoshl€t1998) opined that the Khondalite
Group in Palaiyam area of Southern Tamil Nadu-“isunger to the Mid-Archaean
Sathyamangalam Group. However, the garnet — giflite gneiss from adjoining Kerala has
given a Rb/Sr whole rock age of 30655 Ma (Crawford, 1969). Recent Nd-isotope studies
have vyielded model Nd ages (TDM)=ranging from 2.80 1.34 Ga indicating a
Palaeoproterozoic age for the Khondalite. Groupéndaa (Harris et.al., 1994).

Charnockite Group (Ac)

The Charnockite Group, comprising of charnockiwe-pyroxene granulite, banded
guartz-magnetite granulite./ banded magnetite gitariand thin pink quartzo-felspathic
granulite are extensively developed in the nortsteza sector of the state and are well
exposed in many prominent hill ranges such as Wwaban — Chengleput, Javadi, Shevaroy,
Chitteri, Kalrayan, Kollimalai, Pachchaimalai andid\i. The pyroxne granulite of
Charnockite ‘Group are considered to represent madicanics, the banded magnetite
quartzite ‘indicates a volcanic exhalative origirhiles the pink granulite is interpreted to
represent the associated acid volcanics (Gopafaiais et.al., 1976, Suganvanam et.al.,
1978). In contrast to the essentially sedimentagentage of the Khondalite Group, the
Charnockite Group appears to be of igneous / vidgaerentage derivatives.

Charnockite Group also occurs in the northwest baihapuri and Erode Districts
forming the Hills to the west and northwest of Mettin the Dimbam-Talawadi and
Tattakarai-Tamarakkarai areas. It comprises lifsards and lenses of fuchsite-quartzite,
kyanite-sillimanite-garnet schist/gneiss, magnegitartzite and meta-ultramafites. These
charnockite is considered to have been derived ftioen prograde metamorphism of the
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Peninsular gneiss and the associated Sargur typecsustal rocks of Dharwar Craton
(Srivastava and Kanishkan, 1977).

Charnockite and pyroxene granulite without the eiséed BMQ and pink granulite
occur to a lesser extent in the southern parthefstate, south of Noyil-Cauvery Rivers.
They occupy some of the hill ranges such as KodaikaPalani, Sirumalai, Varushanad,
Agasthiarmalai and Hills around Nagercoil. Unlike charnockite of northern Tamil Nadu,
the charnockite is associated with higher proportb meta-sedimentaries such as quartzite,
metapellites, calc-silicates/calc-granulites, whiobcur as interbands. The metapellites
associated with the charnockites are charactetigethe presence of cordierite — garnet —
spinel — sillimanite — sappharine — orthopyroxen&e reaction textures observed in these
rocks provide valuable information on the P-T ctiods of granulite formation.and
subsequent exhumation. The charnockite is diftdrem those of the northern Tamil Nadu.

Incipient charnockite formation is reported alongrtain major joint"/ fracture
systems within garnetiferous quartzo-feldspathiangtite near Melur in Madurai District
(Ramachandran et.al., 1978), from garnetiferouswdit® and gneiss. near Papanasam in
Tirunelveli District (Whiteman, 1988), from hornbige gneiss and. granite near Nartamalai in
Pudukottai District (Nathan et.al., 1996), from dniflgplite facies gneiss in Andipatti area in
Theni District (Sundaravanan et.al., 1999) and ad&vur area of Karur District (Nathan
et.al., 2001). Thus the Charnockite Group showithenmap as a single entity of Archaean
age contains in reality, rocks of different aged arigin.

The limited geochrnological data ‘available for ctwakites of Tamil Nadu show
varying ages ranging from Ca 3000Ma-to 550Ma. €hdsta indicate that the charnockites
occurring north of Palghat-Cauvery ‘ineament (PQL)Noyil-Cauvery Rivers show
consistently Late-Archaean ages of'3000-2600Malenthibse occurring south of PCL vyield
younger ages of 550Ma. The charnockite of typa &alavaram, Krishnagiri, B.R. Hills and
Nilgiri have yielded both«whole rock and minerabdbron ages of 2600-2500Ma indicating
that the granulite facies .metamorphism in north€amil Nadu took place during Late-
Archaean (Vinogradov “et.al. 1964; Crawford 1969;rrBed-Griffiths et.al. 1987; Unni
Krishnan Warrier et.al. 1995a; Peucat et.al. 1888l 1987; Raith et.al. 1996). The time of
emplacement of protolith for the Pallavaram, Kriahini and Nilgiri charnockites (syn-
accretionary granulite) has been constrained t87409-2600Ma (Kohler et al, 1996), while
the post-accretionary B.R. Hills granulite has giweprotolith age of 3400Ma. On the other
hand, the charnockites occurring south of PCL inl&kanal and Nagercoil massives have
given Nd- model ages of 2100-1800Ma and Sm-Nd-Gtisdichron ages of 550Ma indicating
that these charnockites represent Palaeoprotergeotoliths which were metamorphosed
during Neoproterozoic times (Jayananda et.al., 18@Bikrishnan Warrier et.al. 1995b). As
it is difficult to show different types of charnatds separately on the map with the meagre
isotopic data available, both these componentstaren together for the present.
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Migmatite Complex (PGC Il) (APt;m, yAPt,9)

The granulite terrain of Tamil Nadu has witness&0 major periods of granitic
activity — one during Late-Archaean to Early Pat®eoterozoic and the other during Neo-
Proterozoic times. The granites of older eventrastricted to the northern part of Tamil
Nadu ie. North of Moyar — Bhavani — Attur Lineam&MBAL), while the younger Pan-
African event is widespread in the terrain soutiM&AL. The time of emplacement of these
granitoids has been well constrained by Rb-Sr @otsystematics (Nathan et.al. 2001a).
Based on these data, the older granitoids are stasyApt;, while the younger ones are
designated agPts.

Late Archaean-Early Proterozoic periods in Tamilddaand Pondicherry are
characterised by granulitic facies metamorphisnm witarnockite formation and-concomitant
anatexis of earlier rocks. A number of small grapilutons were emplaced as culmination of
migmatisation during this period. The Migmatiter@uex (APtm) shown.the map at places
includes gneisses and granitoids generated dunisgperiod. The Late Archaean granite is
developed along the northern periphery of the staiethe north of Palar River) around
Tiruttani, Sholingar, Bisanattam, Ebbari and Krigbmi (Ca 2500 Ma) (Krogstad et.al. 1988;
GSI 1991), while early Proterozoic granite is rausgd around Gingee, Tiruvannamalai and
Tirukovilur (2254Ma; Balasubrahmanyan et.al. 1979).

The rocks of the Khondalite and Charnockite grougnge been subjected to regional
migmatisation and retrogression with influx«of guarfeldspathic material resulting in the
formation of different types of gneiss such asit#ajneiss, hornblende gneiss, augen gneiss,
garnetiferous biotite gneiss, garnetiferous guéetzpathic gneiss depending upon the parent
rock. These rocks are grouped under migmatite mprhe migmatites are generally grey
coloured but at many places they are affected teydtage permeation of pink felspar veins
caused by potash metasomatism.and are converpeaktanigmatite (APfm).

Bulk of the gneisses in the southern part of Tadabu made up of garnet-biotite
gneiss and garnetiferous. quartzofeldspathic gnmejg®sent the migmatised and retrograded
equivalents of Charnockite and Khondalite grouparélyanaswamy and Purnalakshmi, 1967,
Narayanaswamy 1971). The complex gneisses maaé hiprnblende-biotite gneiss, biotite
gneiss and granitoid gneiss etc. with remnant estci Charnockite Group occurring in the
Anaimalai Hills and the adjoining areas of Coimbatand Dindigul Districts are considered
as regional migmatites, where different stageshefrtformation from meta-texites to dia-
texites (homophanous pink granite gneiss) coulddiséinguished (Gopalakrishnan et.al.,
1976). Similar migmatite occurring extensively Wfellore, Tiruvannamalai, Villupuram
Districts around Tiruvannamalai — Gingee — Tirukkavis another example of regional
migmatisation of granulite facies of rocks at diffet stages culminating in homophanous
granite (Sugavanam et.al., 1976a, 1978). Therdiftegranitoids belonging to the migmatite
complex have also been identifigd\Pt,).
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Adequate geochronological data are lacking for Ntigmatite Complex which are
likely to have components of different ages, as tbgain has experienced multiple
deformations and polymetamorphism with concomitamatexis. The Migmatite Complex
has been assigned Archaean age. However, it atdodes migmatites of younger ages
(Early Proterozoic) such as the gneiss east of Baiane (2100 Ma, Crawford 1969) and the
Gingee Migmatite (2250 Ma, GSI, 1978, Balasubramarst.al., 1979).

Alkaline Complexes (Older) {Pt,)

In Pikkili and Hogenakkal areas of northwest Tahddu, alkaline magmatism is
recorded in the form of several syenite-carbonéaiitdies.

The Pikkil Alkaline Complex is represented by ndptee syenite, theralite and
camptonite, which occur as linear concordant bodres also as ramifying veins within the
country rock. The different phases of Pikkili Cdeyare the earlier melanocratic theralite,
essexite, diorite and syenite phase and the latkratkali syenite — quartz syenite phase.

Pyroxenite, syenite and carbonatite represent tbhgehikkal Alkaline Complex.
These are exposed as two NNE-SSW trending parb#ieds.  Sovite type carbonatite
carrying abundant apatite occurs as lenses and wéihin pyroxenite and syenite.

The Hogenakkal and Pikkili Syenite complexes hawddgd ages of 1994Ma and
2371Ma respectively (Natarajan et al., 1994; NARD4).

Mafic Dykes (BPty)

The northern part of Tamil Nadu, north of Noyil-@awy Rivers (north of 11
latitude) is characterised by dyke swarms, in @sttto the areas south of Noyil-Cauvery
Rivers where they are absent. In general, thecnalydkes trend WNW-ESE and NNE-SSW
and rarely N-S and NNW-SSE.” In‘the central parTamil Nadu, ENE-WNW to NE-SW
trending mafic dyke{3pt2) are seen transecting the charnockite and ntitgsan Nilgiri and
Kollimalai Hills.

Although most of these mafic dykes show texturalrabteristics of dolerite, gabbroic
/ basaltic variants are not uncommon. The minasslemblages of these dykes indicate
guartz-gabbro / quartz—dolerite composition witmonivariations to olivine-gabbro/dolerite.
Petrochemical studies indicate that the majorittheke dykes are quartz normative tholeiites,
while olivine-dolerite dykes show basaltic komatithemistry (Krishna Rao and Nathan,
1999). The chemical attributes of these dykes asigghat they were emplaced in a
continental tectonic setting. The available K-Aea for the mafic dykes of Tamil Nadu are
clustering around 1700Ma (Radhakrishna and Mathesegh, 1993; Sarkar and Mallick,
1995) indicating that they were emplaced duringaomextensional tectonic regime in the
Southern Peninsular Shield.
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Alkali-Syenite-Carbonatite Complexes (Younger)
(CPt3) (§Pts, OPts, wPt3)

The Late Proterozoic period in Tamil Nadu witnesdatye-scale extensional
tectonism with the formation of deep crustal fraetuwith intrusion of alkaline related
plutons and granites. The alkaline related plwionwas widespread in the north in parts of
Vellore, Dharmapuri and Salem Districts, where aber of ultramafic-syenite-carbonatite
bodies of Elagiri, Koratti, Samalpatti and Pakkanaxtcur in a NNE-SSW trending zone
extending from Gudiyattam in the north to Bhavamithhe south over about 200km. A
number of smaller ultramafic-syenite-carbonatitelibs also occur along sub-parallel NNE-
SSW trending fault/shear zones on both sides ofrtam zone of alkaline activity. Recent
studies indicate that the alkaline plutonic acyiviktends further NNE, beyond River Palar.

The Gudiyattam-Bhavani zone of alkaline activity also characterised by the
occurrence of very coarse granular epidote-hormldegneiss (Rgn), which is not seen in
other parts of Tamil Nadu on such a large scalais @neiss is leucacratic to mesocratic with
varying proportion of coarse hornblende, feldsgtneaky quartz and granular epidote have
the composition varying from granodiorite to quatdtarite. These are considered to have
formed due to epidote-amphibolite facies retrognae¢amorphism of the pre-existing rocks
of Charnockite Group. This restricted developnar¢pidote-hornblende gneiss in the zone
of alkaline activity implies possible hydrothernaadtivity generated during the extensional
tectonics at the early stage of alkaline plutoni@wopalakrishnan, 1994a). The epidote-
hornblende gneiss zone also includes areas whege-daale carbonatisation, marked by
siderite-ankerite permeation into the older rocks teken place during the alkaline activity
(Gopalakrishnan and Subramanian, 1990; Gopalakaishtf94a).

The alkaline plutons within the Gudiyattam-Bhavaone form large sub-oval ring
complexes of phacolithic emplacements in whichultigmafic componentPt) consisting
of the early differentiates. of dunite and pyroxerdccupy the outer periphery of the pluton
with successive differentiates of different typésyenite {Ptc) and rare carbonatiteait).
The ultramafics occur in‘large proportion in ther@épatti pluton and they carry large chunks
of ilmeno-rutile, at places. Magnesite is alsoigeat within this body, to a limited extent.
The pyroxenite occurring in the northern margin Kératti pluton has converted to
vermiculite due to intrusion of carbonatite. THeamafic body in the Pakkanadu pluton
occupies the core in contrast to other plutons.

Carbonatite is rare in the Elagiri pluton, but islvdeveloped along the northwestern
fringes of Koratti pluton generally of sovite conggon. Small carbonatite bodies, of both
sovite and beforsite composition occur within them@lpatti pluton. Benstonite (barium
bearing carbonatite) is reported from Jogipatti himit the Samalpatti Complex. The
Pakkanadu carbonatite carries large crystals ofazimand allanite.

The syenites of these ring complexes show variaitiorcolour, composition and
textures. They are all saturated to over saturategilica. The colour varies from various
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shades of pink, grey and white. They include fmedium and coarse to very coarse-grained
types and occasionally pegmatoidal. They are umdefd and preserve igneous cumulus
texture as well as primary flow texture, particlyan the porphyritic types.

Besides these silica saturated alkali plutons, ethare two bodies of silica
undersaturated syenite complexes, namely the Pk the Sivamalai syenites. In contrast
to the saturated syenites these bodies are devbidaonatite association and are
characterised by pyroxene syenite, ijolite, nepigefiyenite and corundum syenite. Again in
contrast to the oval shape of the alkaline carb@nptutons, these foidal syenite bodies are
linear in shape.

Minor carbonatites with magnetite have been reabrdng the slopes’of the
Western Ghats near the Kerala border around Kamarmaed Kothagudi in Theni District.
Minor veins of siderite-ankerite bearing carbomatitith rare sovite types are.recorded in the
carbonated zone in Attur valley in Salem Distrigte Salem ultramafic'body, famous for its
magnesite deposit is considered to be relateddsyenite-carbonatite activity.

The late phase of syenite-carbonatite plutonismegised emplacement of a number
of thin basic/alkaline dykes, felsite, syenite pagite and quartz-baryte veins. Many of them
are unmappable and cannot be shown on the 1:2mgtkale.map.

The time of emplacement of these alkaline plutoas heen well constrained by
different isotopic systematics. The available ;afpgsthe Elagiri, Koratti, Samalpatti and
Pakkanadu complexes occurring within the main Dlagum Alkaline Province range
between 700 and 900Ma (Deans and Powell; 1968; eoret.al., 1975; Krishna Rao and
Nathan 1991; Anil Kumar and Gopalan 1991; Miyazsatial., 2000). The Salem Ultramafic
Complex has also yielded an isochron age of8@8Ma (Reddy et.al., 1995). Although the
Sivamalai silica undersaturated syenite-carbonatitaplex was earlier dated 102670Ma
(Crawford, 1969) recent studies have shown thatais also emplaced contemporaneously
(623+ 21 Ma) with the_plutons mentioned above (Subba &ad., 1994).

Ultrabasics / Basics (Younger)guPts)

The anorthosite and ultramafic rocks of Oddanchatidadavur and Tirunelveli of
Southern.Tamil Nadu occur in a different tectoniengin indicating that they were possibly
emplaced” within a Palaeoproterozoic crust which hawlergone granulite facies
metamorphism during Pan-African (550Ma) times.

The host granulite (Kodaikanal charnockite) for tbddanchatram Anorthosite has
been dated 550Ma by Pb-Pb and Sm-Nd systematictigBat.al., 1995; Jayananda et.al.,
1995). The zircons separated from the Oddanchafaanthosite have also yielded U-Pb
ages of Ca 600Ma (Ghosh et.al., 1998).

The Kadavur Anorthosite is distinctly post-tectoaitd it does not show the imprint
of granulite facies metamorphism. A sample of b&nde gabbro from this body has
yielded K-Ar mineral age of around 600Ma (Balasufmayan and Sarkar, 1981).
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The mineralogical attributes (An-content of pladgee) of the Kadavur and
Oddanchatram anorthosites also indicate that tle@yesent the Proterozoic massive type
anorthosite. Hence, these two bodies are dea#tryymlinger ultrabasics / ultramafics.

Granite (Younger) (yPts)

Central and south of Tamil Nadu were affected bgnaor tectonothermal event
during Late-Proterozoic to Early-Palaeozoic resgltin the emplacement of several granite
plutons. In central Tamil Nadu, four major grangieitons viz., Sankari — Tiruchengode,
Punjai Puliyampatti, Karamadai and Marudamalai igganoccur in a ENE-WSW trending
linear array within a lithotectonic zone which isumded by two major lineaments. These
late-to post-tectonic granties are emplaced wittnamphibolite facies gneiss and associated
pelite-carbonate sequence of Sathyamangalam suptalsrand the layered ultramafic-mafic-
anorthosite complexes of Archaean age.

These granites show two distinct phases, viz. @olenatic, medium grained to
pegmatoidal granite and a pink coarse to pegmdtgidaite. While the leucocratic varieties
are well developed in the eastern plutons, vizk8asTiruchengode and Punjai puliyampatti,
the pink granite is dominant in the Karamadai andridamalai bodies. The leucocratic
pegmatoidal granite shows mineralogical and chdnuomposition of Trondhjemite, while
the composition of the pink granite is in the ramgealkali granite — quartz monzonite
(Nathan et. al., 1994). They also show contragRidE distribution pattern, as the former is
enriched in HREE while the latter shows anomalomrscentration of LREE due to allanite
mineralisation (Nathan and Kanishkan,-1996). ‘Teéechemical signatures of these granites
broadly characterise them as A-type granites ereglac a “Within Plate” tectonic setting
(Nathan et.al., 2001a).

In south Tamil Nadu, -major granite bodies are fouabund Pudukkottai,
Vanjinagaram, Pulangkurichi and ' Nagamalai - Mingistam. Besides these, minor bodies
of granites occur in Tiruchirappalli and Kambamhe$e granites are mostly pink potash
feldspar rich varieties .and they occur within clumkite and the associated quartzite-pelite-
carbonate sequence of Khondalite supracrustalshandretrograded equivalents.

Geochronological and isotope studies of these wmnindicate that they were
emplaced during Late-Proterozoic/Early-Palaeozoie$. Rb-Sr dating of the leucogranite
(trondhjemites) of the Sankari-Tiruchengode plutas yielded whole-rock isochron ages of
534t15 Ma (Pandey et al., 1993) and 4792Ma (Ghosh et al., 1996). The pink pegmatoidal
granite of the same pluton, however, has yieldegoaimger age of 33%0Ma (Nathan et al.,
1994). The Maruda Malai, Vanji Nagaram and Pudttiskayranites have yielded Rb-Sr
isochron ages of 619 Ma, 620Ma and 531Ma respdgtifidathan et al., 2001a). The
uniformly higher initial Sr-isotope ratios shown llyese granites suggest that they were
mainly formed by crustal anatexis.
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PALAEOZOIC SEDIMENTS (CPqgt)

Along the coast, the crystalline rocks of Tamil Naahd Pondicherry are overlain by
Phanerozoic sediments. The Talchir Formation @®prising boulder bed, conglomerates,
olive green to khaki coloured splintery shale witnor pink sandstone of Lower Gondwana
age (Carboniferous to Permian) (Ahmed, 1966; Mughgt Ahmed, 1977) is well developed
in the Palar basin in the northeast. Talchir ramésur in two N-S trending linear belts in the
southern part of the basin. The maximum thickmésgalchir sediments as intersected in the
stratigraphic borehole is + 345 m, which underl280 m thick fluvatile sediments of
Sriperumpudur Formation. The palyno-fossil asselconsists dfirkki pollenites, Plicati
pollenites, Potoniei sporites, Lumati sporitiaghich are indicative of early Permian:Age.
The shale from Guduvancheri, Karsangal and Nattamyelded microfloral assemblages
with some acritarh, which suggests marine influgivterthy and Ahmad, 1971)

MESOZOIC SEDIMENTS (JK)

Mesozoic rocks are exposed in five sub-basins alead amil Nadu and Pondicherry
coast, namely ‘Palar’, ‘Pondicherry’, ‘Vriddhachal’, ‘Tiruchirapall’ and ‘Sivaganga’
sub-basins. The Mesozoic rocks are represented gpelUGondwana formations (Late
Jurassic-Early Cretaceous) and marine Cretaceals.ro

Upper Gondwana rocks occur in three sub basinsneaj Sivaganga in Sivaganga
District, 2) near Terani and Uttattur in Peramballistrict (along the contact zone of
crystallines with marine Cretaceous sediments)3mukear Sriperumbudur and Satyavedu in
Tiruvallur District.

The Sivaganga Formation is” comprised of basal loulded, conglomerate,
micaceous sandstone and shale; exposed aroundaBgagThe shale bears a lot of plant
fossil impressions. Phytoplanktons and well-presgrfruits belonging to microthyriaceas
are also recorded. These forms indicate LoweraCegius and marine influence at the time of
deposition.

The Terani.occurrence is made up of white and gated clays and sandstone rich in
plant fossils. The Terani sediments are faultegires the basement. However, basal non
conformity is also observed. The upper contactgiadational into marine strata of
Maruvattur Formation of Uttattur Group. The leafpressions oftillophyllum cutchense
and presence of ammonite indicate Burremian ageowehder, intertonguing with the
overlying Uttattur Group suggests Burremian to Lowibian age.

Sriperumbudur Formation and Satyavedu Formation adse made up of basal
conglomerate, sandstone and shale with minor lionest Similar flora is recorded from these
three formations and is given below.

1. Plant fossils : Ptilophyllum actutifolium, P.cutchense, Taenioeri

spatulata, Cladophlebis sp

2. Palynofossils :Callialasporities sp., Alisporites sp., Araucaritesp.,

Cyathidites sp
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In Palar basin, Lower Cretaceous marine sedimaetseamed as Avadi Formation.
Inter tonguing facies relationship amongst the dhr€retaceous formations viz.,
Sriperumbudur, Satyavedu and Avadi is inferred ffaid and borehole data. In Sivaganga,
Tiruchirapalli and Palar sub-basins fossil evidencwlicate marine intercalations. Overall
the Lower and Upper Gondwana formations cover 420Km area.

Marine Cretaceous Sediments (K)

Marine Cretaceous rocks distributed in 1) Tirughélé, 2) Vriddhachalam and 3)
Pondicherry sub basins have been lithostratigrapificivided into different groups. In
Tiruchirappalli sub basin these are divided intee¢hgroups viz. 1) Uttattur (Kpa), 2)
Trichinopoly (Kt) and 3) Ariyalur (Ka). In thehtee sub-basins, these groups‘are variously
classified into different formations lithostratigtdcally and are shown separately in the
legend. The different formations in the three babins are not mutually correlated.

In the Tiruchirapalli sub-basin, the Uttattur Gro(ifpa) is divisible into Lower
Maruvattur Formation made up of limestone, mud alay and Upper Karai Formation*
consisting of gypseous clay and sandstone withelens limestone. The limestone is
fossiliferous with abundant lamellibranchs, gasbagpand lesser association of corals. Sastry
et al (1968) delineated the Uttatur Group into ¢hrenes viz.Scholenbachia inflateone,
Calycoceras newboldione andMammites conciliaturaone based on the study of ammonites
and suggested an age range from Albian to Loweorlian. Lower and middle parts of Karai
Formation contain rich Late Albian and Cenomaniassils respectively (Sastry et al., 1968,
Ayyasami 1990). Its upper beds ‘contain ammonitds Early Turonian age.
Venkatachalapathy and Ragothaman (1995) suggestied Aptian or Early Albian to Late
Turonian.

Trichinopoly Group is divided into Kulakkalnattanofmation* made up of sandstone
and clay with shell limestone and calcareous liomst overlain by Anaipadi Formation
comprising shale, silt, limestone and sandstoné Winds of calcareous grit. The famous
26m long fossil tree in Sattanur village discovelpgdDr. M.S.Krishnan in 1940 preserved in
the lower beds of Kulakkkalnattam Formation andgtamt ammonites preserved in Anaipadi
Formation are-characteristic features of this grolihe coquinite which is popularly known
as Trichinopoly marbleis light to dark grey and carrigamellibrachesand gasteropodsof
varied sizes'in abundance; occasional ammonitesalace found. Anaipadi Formation is
richly fossiliferous with plenty of molluscan fauaad ammonites, particulayewicerasand
Eutrephoceras One of the best fossil localities is the naletisa east of Anaipadi village.
The lower member of the Anaipadi Formation mordess corresponds withewessiceras
vaju zone andKossmaticeras theobaldianurone {dated upper Turonian and Conacian by
Sastry et al (1968)}. The upper member contaitesa diverse ammonite fauna, assigned to
thePalacenticeras tamulicurrone and placed at Santonian.

The Ariyalur Group (Ka) rests over the Trichinopd@roup with an unconformity
and is essentially made up of sandstone, limestémuk shale. This group is divided into
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Sillakkudi*, Kallanakurichchi* and Kallamedu forniabhs* in the ascending order
(Sundaram, 1976, 1977 and Sundaram and Rao, 198%)e Sillakudi Sandstone is
fossiliferous; giant size ofinoceramus fossils are preserved besides ammonites like
Hauericeras. Biostratigraphically the Sillakudi Formation iscognised asKarapadites
KarapadenseZone by Sastry et al (1972) and assigned Campanian &gssils commonly
noticed in Kallankurichi Formation argryphea, inoceramus, pycnodorded bryozoans
Ammonites (Hauericeras rembda) indicate a Maegiaichage (Ayyasami 1990, Sastry et al
1968). In Kallamedu Formation, fossildarfellibranches, rudistids, echinoids and
bryozoany are commonly found around Ootakkovil village. the higher horizons fossils are
very rare. Dinosaurian remains are reported frbm ¢andstone beds in the vicinity of
Kallamedu village. Fossils ammonites and rudistidicate Maestrichtian age (Ayyasami
1990). Planktic foraminifera indicate a late Maebtian age.

In the Vriddhachalam sub-basin, the Upper Cretaseocks rest on charnockite and
are represented by the Ariyalur Group (Kar) witte thbsence of basal Uttattur and
Trichinopoly groups. Cretaceous sediments condighebbly and cobbly sandstone with
shale interbeds, clay with limestone bands andacatwis sandstone with soft argillaceous
sandstone. These have been divided into ParurP@ti (*), Mattur (*) and Aladi (*)
formations in ascending order (Sundaram, 1978, 19T9® Mattur Formation, ill preserved
lamellibranches and gastropods are often foundheén dalcareous sandstone. South of
Erumanur lot oOstrea sp. Exogyra sp. and stygmatopygusvepe collected. The formation
may be of a Campanian — Maestrichitan age.. Th&sratosely resemble Kallankurichi
Formation of Ariyalur Group. It is surmised.thhetrocks in the uppermost horizon may be
of Paleocene age.

In the Pondicherry sub-basin, the Mesozoic rocksesenting the Ariyalur Group
(Kar) are made up of argillaceous and micaceousistane with bands and lenses of
limestone, clay sandy clay and siltstone with fgmained argillaceous sandstone. These are
divided into a lower Vanur. Formation (*) and an appNesal Formation (*) (Sundaram,
1980). Vanur Sandstone is fossiliferous; fragmeftamellibranches are invariably seen. In
the upper levels. the hard calcareous sandstoneesafossils. Lot of pelecepods,
lamellibranches,. gasteropods and ammonites arertegphoindicating Maestrichtian age.
Occurrence o6Golbotruncana calcarataonfirms Maestrichtian age.
(* An"the.map only three major groups are showndividual formation cannot be shown
on this scale).

TERTIARY SEDIMENTS (Pg 1)

Ariyalur Group of Upper Cretaceous is overlain aonfably by a sequence of
limestone, calcareous shale/mud, clay and sandsibrigaleocene age. This sequence is
named as Niniyur Formation (Fd) in the Tiruchirapalli sub-basin, and its eqlive in
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Pondicherry sub-basin as Karasur Formation(Pg Manaveli Formation (Repkp) which
succeeds Karasur Formation is also of PaleoceneHageever, the upper beds are suspected
to be Eocene in age.

Rocks of Mio-Pliocene age (early Neogene) termedaddalore Formation (j¥)
occupy a large area along the coast overlappint dhe Mesozoic sediments and at places
over the crystalline basement. Cuddalore Formatarsists of mottled, fine to coarse grained
yellowish to brownish ferruginous sandstone, peldotgl cobbly sandstone, hard compact
claystone and light greenish grey clay with raredsaof limestone. The claystone is of
reddish, pinkish and whitish colour, compact in unat and kaolinitic composition.
Cuddalore Formation contains large quantities afsfowood around Tiruvakkarai. in
Villupuram District which have been declared andntaned as a National Fossil Wood.Park
by GSI. Thick lignite beds at Neyveli in Cuddal@estrict was originally thought to. belong
to Cuddalore Formation. Recent palynological tsidly GSI and ONGC!indicate that the
lignite beds around Neyveli are of Eocene age adanpart of the Cuddalore Formation.
The emerging lithological and palaeontological dataegional basis favours the inclusion of
the lignite and associated sediments under a gepésamnation viz., Neyveli Formation
(Kumaraguru, 1983, Kumaraguru et al, 2002, Siddigntl986). Although Cuddalore
Formation is essentially made up of continentalodép, some of the recently bore holes
drilled around Neyveli have indicated marine inédations pointing to marine transgression
during Mio-Pliocene times.

In the coastal tract of Tuticorin and TirunelvelisBicts, a group of fine grained
limestone and gritty sandstone intercalated” witlbbpee beds are found to overlie the
Archaean unconformably and below the recent fownati These are referred to as
Panamparai Sandstone and their fossil assemblaigaties Mio-Pliocene age. The entire
assemblage of Panamparai ‘points to a mixture oftirmmtal and marine derivation
(Narayanaswamy, 1947).

Along the west coast of Kanyakumari District, awsstce of sandstone and clay with
thin lignite seamsis recorded. These are caeglm Warkhali beds of Mio-Pliocene age of
south Kerala and.are‘similar to Cuddalore Formation

QUATERNARY_.SEDIMENTS (Cz)

Post Pliocene rocks are represented by calcareads cfay, calcareous sandy clay
and gritty sandstone (Czc) in the Kambam valleyhm western parts of Theni and Madurai
Districts. These fresh water sediments occupy gatesn NNE-SSW trending structurally
controlled basins (Murthy, 1969). Rare vertebfassils of Tertiary age are recorded in them
(Muralidharan and Rajaram, 1995).

Around Kanchipuram, close to the Upper Gondwan&goan arenaceous formation
consisting of pebbles and shingles of quartzite waid quartz referred to as Conjeevaram
gravels (not shown on the map) (Murthy, 1953) afbable Pliocene to Lower Pleistocene
age is exposed. Kankar and tuffaceous limestorceraa the southern part of Tuticorin
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District and southeastern part of Coimbatore QOistriKankar occurs as conspicuous high
grounds along the margin of black cotton soil.

Beds of open textured loosely indurated, coarseacabus gritty sandstone and shell
limestone are found in the coastal tracts of Tuiicdistrict (Narayanaswamy 1947,
Narasimhan 1961, Venkatesan 1967, Sankaran 19TRgese are mostly covered by red
"Teri" sands. Similar calcareous gritty sandstq@zc) is recorded near Soyamali in
Tirunelveli District beneath the kankar. It carriesrtebrate fossils of probable Pleistocene
age (Narayanaswamy 1945).

Laterite (Czl) associated with reddish brown femogs clayey soil caps the
crystalline rocks at high altitudes in Nilgiri, Stagoy, Palani, Kodaikanal, Anaimalai and
Kollimalai Hills as well as over the coastal sediagies at low levels mainly in Pudukkottai,
Perambalur, Ramanathapuram and Cuddalore Disaiadsat places in Tiruvallur District.
While the high level laterites carrying pocketshafixite are probably of Eocene age, the low
level coastal laterites are considered to be of Mis-Pliocene (post-Cuddalore Formation)
age. The high level laterite has not been dematcaparately on the map.

Late Pleistocene to Recent Sediments (Q)

The Quaternary formations occupy a total area.ofiaB2,750 sq. km. mainly along
the east coast and along some of the major Riveyga’ They include fluvial deposits (Qf)
along the River valleys and deltas with gypsum itdck soil in some interior basins, the
marine deposits (Qm) along the coast and aeolia) (@posits of ‘teri' and other types of
sand near the coast. The above Quaternary fomsatere however not grouped
lithostratigraphically / lithologically but only getically into fluvial, fluviomarine, aeolian
and marine deposits. All the Quaternary sedisyant shown under one symbol (Q) in the
map.

The red sand or 'teri' as known locally occupigseat part of the coastal districts of
Ramanathapuram, Tuticorin and Tirunelveli. Thei''lees some distance away from the
shore and forms large barren wasteland of high m®amd ridges composed of piles of red
dunes with intervening depressions. The formaigsomade up mainly of red stained quartz
with an admixture of fine red clayey dust and fgrains of iron ore. The thickness of teri
sand increases from the coast the interior fromubdm to maximum 7.0 m. Aeolian sand
dunes of smaller dimensions amidst the crystalfoeks and at places over the Cainozoic
calcareous sediments are reported in the Kambdeywall Theni District about 140 km away
from the coast. The sands are composed of queagments of felspar, magnetite and rare
garnet.

The alluvial soils vary in colour and texture frdight brown to dirty white and are
composed of sand grains, clay and silt. Theyrare sandy along River and stream courses
but silty and clayey in the flood plains.
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Wide patches of black soil with nodules of gypsune aecorded in parts of
Coimbatore, Virudhunagar, Ramanathapuram and Trutiddistricts. Black soil generally
overlies calcrete/kankar. These are considerdxt tdeposited in some inland marshy basins
developed during the Quaternary (Gopalakrishnai519rhe black soil areas are not shown
on the map.

Along the northern coast of Chennai and Thiruvaltlistricts, an arenaceous
formation called Coromandal Formation (Badrinaraygnl978) of probable Holocene age
has been recorded below the beach sand. This tiormia essentially a quartz arenite which
at places grades in depth to clayey sand and sdagly

The Quaternary coastal deposits are large linaatstiof beach sand mixed with shell
fragments seen along the raised beach terracesnfptime present and palaea-shorelines as
well as the soft black clay carrying marine shettsurring in a number of backswamps, tidal
flats, lagoons and estuaries. Beach sands imtbed dunes are often‘underlain by a bed of
pure white sand of glass and foundry grade, whihcansidered to be the reworked
Coromandal Sandstone (which is not exposed andftiternot shown separately on the map
or in the legend). These are seen at places betweeh of Chennai and south of
Vedaranniyam along the east coast.

GROUND WATER SURVEYS

Between 1954 and 1957, detailed hydrogeologicatlissuconducted in Neyveli
lignite field established the feasibility of cortiog the artesian aquifer for safe and
economic mining of lignite. During 1956-57, invgstion of Minjor-Ponneri area and in
1962 Arakkonam to Madras areas ‘was carried outssess the potential of Cooum,
Kortalayar and Arani Ar basins. “The Cooum basirs ieund to be unfit for large scale
exploitation; the Kortalayar Basin.was found to éake potential of 5-10M gal/day and
Araniyar 10M gal/day.

During 1957-58,. thirty-five boreholes were drilléd Cuddalore, Tiruchirapalli,
Thanjavur and Ramanathapuram Districts and a sediant aquifer was identified between
Avudayarkoil and Tiruvadanai. During 1962-64, thaetential of Palar basin was studied.
During 1969-71, systematic geohydrological studiese taken up in all Districts and a
permanent network of observation wells was ingdafier collection of data on seasonal
water level-fluctuations. During the drought of 4975 in Chennai city the ground water
potential of Tiruvanmiyur-Kovalong coastal tractsadiscovered and estimated as 2Mgal/day
and is being currently exploited. After the fornoatiof Central Ground Water Board in 1971,
the geohydrological work was taken up by them.

STRUCTURE AND TECTONICS

In Tamil Nadu - Pondicherry terrain crystalline keccover about 85% of the total
area with the Phanerozoic sediments occupying ke rThe Phanerozoic sediments show
well preserved bedding planes where the dips vy fhorizontal to 10 The crystalline
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rocks on the other hand, had undergone polyphdsentigtion and metamorphism. In certain

less deformed areas, the quartzite of Khondallieu@ shows well-preserved ripple marks as
seen in the Alagarmalai Hills in Madurai Distristgnkatesh, 1979). Similarly, the intrusive

igneous rocks show primary layering/ flow bandimgl &umulus textures as in the case of
alkali plutons, which are undeformed. Even in sahthe deformed ultramafic - anorthosite

complexes such as the Sittampundi Complex of Armhage, primary layering and cumulus
texture are recorded in less deformed zones (Ramia@t al, 1975 and Windley and Selvan,
1975)

The multiple deformations undergone by the cryisiallrocks have induced well-
developed foliation (§, which follows the litho contacts at many placeSubsequent

deformations have induced local development of r&vabrics. However, these.are not
indicated on the map.

FOLDS AND FAULTS

The multiple deformations experienced by the Aremae Proterozoic rocks have
affected them differently in different sectors. cldse scrutiny of the folding history of these
rocks generally indicates three recognisable phasHse earliest one is often folding of
isoclinal to reclined type ¢Fwhich has been refolded in to-open upright f@kl$. In certain
sectors, the second deformation is co-axial with ¢harliest one. The third deformation is
often in the form of warps or open upright rounddad folds oblique to the first phase of
folds, producing dome and basin structures.

In the northeast, the regional structural trend NNIE-SSW. This sector is
characterised by long linear canoe-shaped foldsrasult of E deformation. The northwest
is characterised by nearly N-S regional structtreadd. Although polyphase folding has been
recognised in this terrain, no distinct regionalistures have been interpreted. In the central
part, the regional structural trend is E-W ofteresuing to ENE-WSW and WNW-ESE. The
southernmost sector, to.the south of Tambraparaser Rhows a distinct NW-SE structural
grain.

The Pre-Cambrian terrain of Tamil Nadu is exterlgiveactured and deeply faulted
particularly in the northern and central parts. Bibthe faults, shear zones and fracture zones
have been depicted on the map. The details abeuh#jor faults, shear zones and dislocation
zones_have been brought out by Vemban et.al. (19%2)eral workers (Drury et al, 1982;
Gopalakrishnan, 1996) have produced fault/lineammap of Tamil Nadu from satellite
imagery and aerial photo studies. The major faoll fracture systems of Tamil Nadu are
oriented in the following directions:-

1) Nearly E-W to WNW-ESE.

2) NNE-SSW to NE-SW.

3) ENE-WSW

4) N-S

5) NW-SE
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In southcentral Tamil Nadu, covering parts of Tihéfadurai and Dindigul districts,
three distinct zones of diverse structural tremils, NE-SW, NW-SE and N-S are noticed.
These three zones are named respectively as SArdlineament Zone (SALZ), Vaigai
Lineament Zone (VLZ) and Vattlagundu — Idaiyakkotteneament Zone (VILZ). Based on
their mutual relationship, the NE-SW structuralnedst which is prominent in the west as
seen in the Kambam — Periyakulam area (SALZ) isstiriest and are being cut by the NW-
SE structural trend (VLZ) which is prominent in tWattlagundu area and further southeast.
The N-S shear / fault is prominent in the Dindiguta, and it transects both NE-SW (SALZ)
and NW-SE (VLZ) structural trends and hence thengest in the area. The earlier
compressional tectonic regime, manifested by reamniolding and thrusting, followed by
tensional regime in the Kambam valley resultechin development of a series of NNE-SSW
trending horsts and grabens with the latter occupieQuaternary sediments. -Emplacement
of alkali granites and carbonatites marks the esiteral tectonic regime in this'domain.
SHEAR ZONES

Considerable work has been carried out in the vieglig shear zones, in recent
decades.

Moyar Shear Zone

The Moyar shear zone defines the northern liofithe Nilgiri Hills. The length of
this WNW-ESE shear zone is about 200 km and itdhwisl nearly 20 km. Srikantappa
(1993) considered this shear zone as a suture zd#ewever, according to Naha and
Srinivasan (1996), the Moyar Shear Zone.is neitheéensive nor its effect as pervasive as
formerly believed. The most intense.shearing ®Erigted to a maximum width of two
kilometres on either side of Moyar River:” The glipections show a range in pitch from 60
to 9C¢° on the shear planes, a large number of them loking dip. They further opined that
any suggestion of change in‘trend due to movemengdhe Moyar shear is untenable.

Bhavani Shear Zone

The Bhavani.Shear Zone passes through the southargin of the Nilgiri Hills.
Towards ENE this tends to merge with Moyar SheareZand towards WSW it extends upto
silent valley/through Attapady. Retrograde biotitithin the gneiss in the shear zone yield
Rb — Srsages of 521 to 472 Ma and some of the dar@arnet in a meta-dolerite yield an
age of 552-Ma indicating Pan African tectonothermatnts in the Moyar — Bhavani Shear
Zones (Srikantappa, 2001). Occurrence of pseuldglite along the shear zone indicates
frictional heating. The Bhavani Shear Zone, adogrdo Naha and Srinivasan (op.cit.) is
upto 2 km wide south of Mettupalaiyam.

Salem — Attur Shear Zone

The Salem — Attur Shear Zone is about 100 km kmg) 2 to 5 km wide and passes
through a valley extending from Salem to Attur. eTdverage trend of the shear zone is EW.
Mylonitisation is well at places and this zone m@cterised by 1 to 1.5 km wide zone of
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phyllonite. Evidence of dextral (Chetty, 1996, B 2000) and sinistral movements have
been recorded along this shear zone. Intense tiyaal alteration along this shear zone is
manifested by siderite — ankerite veins within tb¥ograded gneiss (Khan and Janardhan,
1989).

Cauvery Shear Zone

The average strike of this shear zone is EW. @G&pahnan (1994a) has advocated a
400 km long 60 km wide EW trending Cauvery Sutuom& bounded by Moyar — Bhavani
Attur Lineament in the north and Palaghat — Cauveneament in the south. Several
workers have interpreted this as a dextral sheae,zahich has dragged the Dharwar trend.
However, the observations of Mukhopadhyaya et @12 do not support this. According.to
them, dextral shear would have caused layer elamgand not folding of a_pre-existing
northeasterly gneissosity. The fold pattern, aonded by them (op.cit) is. suggestive of
shortening across the zone rather than simpledoarent motion. Small. scale layer parallel
shearing, which is ubiquitous in the area, is egldb the late folds. They have further opined
that the regional retrogression of granulite iselated to shearing.

Dharmapuri Shear Zone

This 200 km long 50 km wide zone extends from Bimiin SSW to Gudiyattam in
the NNE. The bounding lineament of this zone asdti — Palakkadu lineament in the west
and Javadi Hills West lineament in the east. Net@pozoic alkali magmatism and significant
molybdenite mineralisation are reported in thisezo/ number of diatreme breccia plugs are
intermittently exposed along the eastern bounddrths zone near Singarapettai and
Alangayam.

Gangavalli Shear Zone

This 100 km long-shear’ zone trends NNE-SSW andiraggs Kollimalai and
Pachaimalai massifs (Palanisamy et al, 1990). Tikarszone rocks have been mylonitised to
varying degrees producing mylonite and, at placesugotachylite. Brecciation and
retrograde metamorphism.have taken place alonghéar zone.

Achankovil Tectonic Zone

The Achankovil Tectonic zone passes through tlhson tip of the granulite terrain.
It trends NW-SE and is about 150 km long with aarage width of 8 km. A dominant strike
slip.movement has been suggested along the sheai(Barris et al 1982).

Specialised thematic mapping in the recent yeas Ibrought out evidence for
tectonic movement in the form of thrusting and deat slicing near Toppur between Salem
and Dharmapuri (Baskaran et al, 1997), in Cumbumnd&ravanan et al, 1997) and
Ganguvarpatti (Sundaravanan et al, 1999).
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The coastal zone of Tamil Nadu and Pondicherryenguerienced block faulting with
the formation of pericratonic basins where the Rhazoic sediments were deposited. The
basin architecture is horst-graben type which ielgeveral depressions separated by sub-
surface basement ridges (Sastri et. al., 1981; ONGE3).

MINERALS IN TAMIL NADU AND PONDICHERRY

Tamil Nadu and Pondicherry are endowed with sevarakrals of which a few are
exploited economically. The important mineralslunie fossil fuel lignite, metalliferous
minerals such as base metals, bauxite, chromitd, gmgnetite iron ore, molybdenum and
non-metallic and industrial minerals such as apatitck phosphate, asbestos, barytes, clay,
corundum, construction material (dimension storfef))spars, gemstones, graphite, gypsum,
heavy mineral sand, limestone, magnesite, micarepamnoulding and glass sand,. quartz,
sillimanite, steatite and vermiculite. Besidesstheminor occurrences of minerals such as
beryl, celestite, columbite-tantalite, garnet, ihite, kankar, nickel ore,. pyrite, allanite and
salt are also recorded. These have been indicatéile map by standard symbols. Some of
the important mineral deposits/ prospects are destbelow.

FOSSIL FUELS
Lignite

The lignite in the Cauvery Basin of Tamil Nadu waschance discovery, first
discovered at Neyveli by an agriculturist in 1984ibsequent exploration in Cauvery Basin
established a lignite belt about 130km long and %3km wide, trending NNE-SSW to NE-
SW, from Bahur (Officers of Coal Wing, -1988) irethorth, through Neyveli, Srimushnam,
Jayamkondacholapuram (Mukhopadhyay, 1996) and isannargudi in the south - falling
in parts of Union Territory of Pondicherry and @atbre, Perambalur, Nagappattinam and
Thanjavur Districts of Tamil Nadu. “The lignite ocs as a sub-crop at depth ranging from
50m to 500m below ground level. Down dip extensibrihis lignite zone is reported from

ONGC boreholes from"500m to 1800m depth in Tirukakamalapuram, Kovilkalappal and
Mayiladurai.

Lignite_occurs as a sub-horizontal, tabular ledabbody, sandwiched between the
overlying mottled litho units of the Cuddalore Fation and the underlying zone of poorly
consolidated;thick sandstone (aquifer zone), withomintercalations of thin ash grey to grey
clay and shale.

Lignite zone is 1 to 25 m thick with an averagel@m, north of Kollidam River
whereas, 1 to 90 m thick (cumulative thicknesshhimn Mannargudi area, south of Kollidam
River (Kanishkan et al, 1992; Kumaraguru et al,7)99

The estimated reserve of lignite is about 6500ionllitonnes and 18,000 million
tonnes in the area north and south of Kollidam Rikespectively (Kumaraguru, 1983;
Parthasarathy et al, 1986).
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The lignite is coffee brown to brownish black, safbmpact and generally massive.
It analyses as follows : moisture 45 to 50%, adb 6%, volatile matter 23 to 26%, fixed
carbon 18 to 21%, calorific value 2500 to 3000Klgpbnd bulk density 1.15 to 1.20.

At present, it is being mined from Mine-l and Milidsy Neyveli Lignite Corporation
Limited in Neyveli area. The mined lignite frommail & mine Il is utilised in thermal plant
I1&I1 respectively which has 600 and 1470MW genieracapacity.

The age of lignite is now considered as Eocene.
METALLIC MINERALS
Base Metals (Polymetallic and iron sulphide minerasation)

Prominent base metal sulphides occur in the ManraoidCuddalore District which
was explored by geological, geochemical and kgsipal methods .and exploratory
drilling and mining. There are two generationsrofieralisation, the firstiis a.multimetal lode
comprising zinc, lead, copper, silver and cadmiumd ¢he other is.a disseminated copper
sulphide. The multimetal lode follows the lithologl contact (garnetiferous - biotite -
sillimanite gneiss) and copper mineralisation isastied in the shear planes on the footwall
side. Two ore bodies, sphalerite rich multimeta¢ @nd. a chalcopyrite rich one on the
footwall side have been delineated. The sphalddteore body extends over a strike length
of about 300m with an average width of 3.15m armdipts-to a depth of 280m along the dip.
The reserves in this ore body are estimated to.®@ million tonnes with a metal content of
5.53% Zn, 1.15% Pb and 0.45% Cu. The chalcopgriégebody which extends over a strike
length of 180 m with a width of about 7.m and attigpersistence of 34 m, is estimated to
contain 0.13 million tonnes of ore with a metal o of 0.62% Cu, 0.69% Zn, 0.12%Pb and
37 g/t Ag.

Lead-Copper-Zinc mineralisation in calc-silicatek® is traced over a discontinuous
strike length of 200m in“a 3m wide zone, about hGkorthwest of Josiyar Alangulam in
Madurai District, in the form of streaks, stringewsd veinlets traversing calc silicate gneiss,
shows up at places on the surface as sparse atmnstof malachite. The mineralised zone
is 1 — 4 m. Mineralisation is seen in three thidcks. An aggregate reserve of 3,61,744
tonnes of ore with 0.4%Cu upto a depth of 40 to h®@vas estimated. Nickel values
obtained are poor less than 0.15%.

Near Narayanapuram in Chengleput District, a 38(bmng and 5.2 to 9.1 m wide
guartz vein was traced in a faulted and fissurete zoarrying specks of pyrite, chalcopyrite
and pyrrhotite. Chip samples analyse betweenrtiifa4 % Cu.

In Coimbatore District, minor chalcopyrite, pyrritetand molybdenite occurrences
were noticed in pyroxenite and amphibolite near épadhiyam and Maranur.

A shear zone in metanorite near Arumanallur, K&ogaari District is marked by
stringers, veins and segregations of sulphidelsiding pyrrhotite and minor chalcopyrite,
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molybdenite and pentlandite. Mineralisation isé@ over 136m. Samples from a trench
assayed 0.12 t0 1.04 % Cu and 0.12 to 0.72% Ni.

Bauxite

Irregular lenses and pockets of bauxite / bauxdterite occur in the high level
laterite cappings over charnockite in the Nilgifll$1(1920-2530m), Nilgiri District, Shevroy
Hills (1535-1649m) (Krishnaswamy, 1958) and KolllaiaHills (1148-1386m) (Mani,
1977), Salem District and the Palani Hills (198®@8), Dindigul District. The thickness
and areal extent of the individual occurrencesesawidely. In all the areas the laterite is
presumably derived by the sub aerial weatheringhafnockite and is exposed as patches on
the hills. Within the laterite, bauxite occurs stseaks and pockets extending to different
depths. The areal extent of the individual cappialgo varies widely.

In Salem District a total of six deposits of baaxiiccupying 6 hill tops (hill Nos. | to
V1) are known in the Shevroy Hills. The areal extef the individual deposits ranges from
22,000 sg m (hill No.VI) to 1,55,000 sg m with aggeegate of 4,05,000sq m. The
thickness of the bauxite zone is inferred to beo8l% m. The reserves were originally
estimated to be about 5.3 million tonnes but Madtasminium Company have been
exploiting the deposits for more than 25 years thechet reserves now available are likely to
be about 2 million tonnes only. The grade is higidriable.and the R.O.M. ore is reported to
analyse only 40-43% ADs.

Nineteen bauxite cappings are «known from the Keallan Hills. Five in
Velavanchinadu area; eight in Ariyurnadu area, timo Selurnadu area and four in
Tinnanurnadu area. Both primary cappings and tdetspreads around them have been
recorded. The thickness of the-bauxite varies fdiota 7m as seen from excavated pits and
even more in certain places-where the pits haveeamthed the bottom of laterite cappings.
The reserves are estimated to be 3.04 million wn&l,O; content 35 to 40% - 1.308
million tonnes : 40 to 45% - 1.269 million tonned5 to 50% - 0.456 million tonnes and
above 50% - 6000 tonnes.)

In the-Ralani Hills, Dindigul District, bauxite aogtences have been recorded from
Berijam-Fort .Hamilton, Konal Ar, Nevadipallam, Bllilinettu and Kukkal. Konal Ar and
Berijam - Fort Hamilton with an areal extent of X0 sq m and 41,000sq m respectively
are the major ones. The thickness of bauxite géo about 10m. Reserves of about 2.4
million“tonnes (2.2 million tonnes from Konal Ardi®.2 million tonnes from Berijam-Fort
Hamilton) with an AJO; content of 40 — 43% are estimated.

In the Nilgiri District bauxite occurrences can gmwuped into three sectors, viz.,
Kotagiri, Ootacamund and Upper Bhavani. In thedgai sector bauxite deposits are known
from hill No. I, II, IV & V of llada, Bethal, Tayles Hill, Curzon Valley (hill No.lll of llada
area) and Kerkombai. The total areal extent ofddyeosits is about 4,00,000sq m the major
ones being Kerkombai 2,25,000sg m. Curzon vall8%,000sq m and Taylor Hill 30,000sq
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m. The thickness of the bauxite ranges upto 9nthmutquality is poor, below 35% ADs.
The reserves in Kerkombai are placed at about @libmtones.

In the Ootacamund sector, four bauxite cappingt) an aggregate areal extent of
1.71,230sq m in Wenlock Bowns and six cappings véath aggregate areal extent of
1,28,250sg m in Parson’s Valley have been recordéa: average thickness is around 4-5m.
About 1.05 million tonnes with about 35%.8% has been estimated.

Several bauxite cappings, with an aggregate axahtof 3,86,000 sq m, have been
recorded in the Upper Bhavani area. The primappiceys are surrounded by extensive areas
of detrital bauxite. Three major occurrences cionga total area of 1,67,500sq m are located
in the Lakkadihalla — Talaikund Halla area, anguanber of smaller ones over 10,000sg m
each, in the Upper Bhavani area. The thicknegheobauxite ranges upto 6m-or more and
grab samples have analysed 45-50%0Al

All the deposits in the Ootacamund sector are éatatithin the.protected Nilgiri
Bio-Reserve area.

Summing up, the known bauxite resources of Taminad relatively small, about
10 million tonnes and of low grade, mostly withddélsan 43% AlO;.

Chromite

Important chromite bearing amphibolitesbands whichm sill like bodies along
the foliation planes of anorthosite - gneissge @aced over a stretch of 12.8km between
Sittampundi and Karungalpatti (between lat’18 and 1218'N and long. 7750’ and
78°01'E) in Salem District. The chromiferous amphit®l (chromitites) varies in thickness
from 8cm to 3.05 m and contains on an average 60e% chromite, chemical analysis
shows Cj0; 21.72 -28.20%, AD;24.04 - 41.31%, F6; 10.20-25.59% and Fe0 10.18-
12.20%. The reserves are estimated at 0.221 mitlimnes upto a depth of 6.1m. In
Coimbatore District three oceurrences of chromiwenbeen reported from 1) Karappadi ,
2)Mallanayakanpalayam and 3) Solavanur. Chromiteusc as bands, lenses and
disseminations. in anorthesite bands associated witamafic complexes. The chromite
bands show variation in length and width. The mmaxh length and width of the band is 1
km and 250 m respectively. Proved reserves of otder of 6,600 tonnes and possible
reserves -of rabout 30,000 tonnes upto a defptlm are estimated for the three areas.
The grade of the ore is as follows Qg 21.79 to 27.87%, K8; 23.2 to 28%, AD; 19.19 to
22.81-% and Si©7.82 to 12.02%.

Columbite-Tantalite

Incidence of Columbite-tantalite in pegmatite haen reported from Kurumbapatti
and Vairamangalam in Coimbatore District and Mukayiadu and Sammalai Hills of
Kadavur, Tiruchirapalli District.
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Gold

Gold occurrences in the Nilgiri District and théj@ning parts of Kerala have been
explored. The important mines and prospects irclédpha, RoU.S. Dollaronmalai,
Harewood at Devala and Solomon, Richmond, Rosed&nrock and Phoenix near
Pandalur. The auriferous quartz veins are 60 @rh.52 m thick, exhibiting swelling and
pinching structure. Samples collected from thedlev Pandalur area show a gold content of
3.06 g/t, and at places 'pay shoots' show upto §/tLix the Harewood mine. The possible
reserves of gold in the Skull-Victoria Reef are pored to be 1,603,800 tonnes of ore with
an average content of 1.9 gft.

Old workings for gold within the quartz veins hagimaximum of 1.9 m thick have
been located in the Adadurai tea estate near Kotagihe groove samples showed. mostly
less than 1ppm gold, but there were a few higheslthe highest being 18.3ppm.

The Kolar Schist Belt of Karnataka extends inte Yeppanapalli.area, Dharmapuri
District, Tamil Nadu. The Adakonda and Maharajaltddocks have been explored in recent
years by GSI. The country rock mainly compriseplaitiolite and quartz - felspar - biotite
gneiss with banded magnetite quartzite, silicizedes and quartz veins. Exploratory drilling
in Maharajakadai block has indicated a potentiatnee of.67,095 tonnes of ore with gold
content of 1 to 2 g/t upto 75 m vertical depth sygaities-going upto 100 g/t. In Adakonda
block, surface exploration indicates 0.2 to 2.58§#old over an average width of 1.5m over
a strike length of 450m (Suthanandam et al, 1989).

Iron-ore (Magnetite-Quartzite)

A number of magnetite-quartzite bands of varighiekness and length are known
from different part of Tamil Nadu, especially nortth the Kaveri River. Some of the
prominent deposits have been investigated by mgpoiidl sampling. A total reserve of over
500 million tonnes with an average grade of 38% i® estimated for the major deposits
occurring in Salem, Vellore, Tiruvannamalai, Villum, Dharmapuri, Thiruchirappalli,
Namakkal and Perambalur Districts.

In Salem, District, a number of magnetite-quartbié@ds including the large deposits
at Kanjamalai and Godumalai have been exploradKahjamali Hill, three main bands and a
few subsidiary bands occur. The lower most banthefthree, with an average thickness of
18:3 muis trace over 17.7 km. The middle and upyaerds are 7.6 m thick and 9.6 km in
length each. The reserves upto a depth of 30.Eenesgtimated to be 35.6 million tonnes for
the lower most band, 8.1 million tonnes for the dafeécl and 8.1 million tonnes for the upper
band. The subsidiary bands, a total length ofrh.&kd an aggregate thickness of 22.9m are
estimated to contain 7.1 million tonne upto 30.%lepth. Total reserves in Kanjamalai are
put at 55.52 million tonnes upto a depth of 30.%ith an average iron content of about 35%
and low BOs, TiO, and ALOs. The iron ore bands persist to much greater deaiid the
potential resources in the basal band and in thee upper bands are of the order of 100
million tonnes and 75 million tonnes respectivelgto a depth of 120 m.
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Several iron ore bands 3 to 5m thiaklarown from Godumalai. Reserves are placed
at 12.65 million tonnes upto a depth of 30.5m dregotential resources at 60 to 70 million
tonnes. Smaller bands are known from Godumalainabaarmalai in Attur Valley,
Kollimalai, Talamalai, north and south of Namakkald Pachaimalai. A band with an
average width of 5 m extending over a length of 7kas been traced upto north of
Vadavattur. The aggregate reserves in the abowvdsbae 144.1 million tonnes. Magnetite-
guartzite bands of varying length and thicknesgraied near Sittilingi, Malathangi, Tumbal,
Alangadu, Suryagaddi and Puduvalavu in Salem BtstThe total probable reserves of ore
with 35-37% iron content are computed to be 8.2ianiltonnes upto a vertical depth of 30m.
Two magnetite quartzite bands with a cumulativékstfength of 4.2 km and an average
thickness of 25m have been traced near Nainarnfdiaireserves are estimated at.7.8 million
tonnes with 30 - 37% iron. In the Villyanpampafliattayyangarpettai area, fiver bands
ranging in thickness from 3 to 50 m have been mnititently traced over a‘length of about
40km.

The Thirthamalai deposit in Dharmapuri Districteistimated:to contain 35 million
tonnes of ore upto a depth of 60 m, the averagecontent being 36.7% Fe and 0.14 to
0.196% BROs. The northern extension of the Thirthamalai dépa@sd the band in Alambadi
are estimated to contain 2.09 million tonnes of ore

In Villupuram District, a magnetite-quartzite bames traced northwest of Manmalai
and between Budamangalam and Talankunam and aréstaive of 0.345 million tonnes of
ore was estimated, analysing 36.40% iron and 40.48%@a. Magnetite quartzite bands
analysing 52% F©; and 47% Si@ occur_to the west of Seshasamudram, Nedumanur and
Poykkunam. A total reserve of 0.508 million tonhes been estimated.

In Tiruchirappalli District, ‘magnetite-quartziteatds have been traced near
Valasiramani and total reserve of 37.8 million tesof ore have been estimated upto a depth
of 30m. A 12.2m wide<and 4.8km long magnetite-tpir band located to the north of
Mahadevi contains 0.64 million tonnes of iron d88.00 - 41.32% Fe) upto a depth of 30 m.
A 6.1m wide and 0.5km long band near Malamutti vwamated to contain 0.05 million
tonnes of low grade-iron ore (23-37% Fe) upto atdep6m.

InTiruvannamalai District, banded magnetite-cqritet with hematite has been
recorded 12km northwest of Tiruvannamalai in Kaim#iai, Vediappanmalai and south of
Panakkadu. The iron ore band was investigateth&@ystate Department of Mines & Geology
with the aid of U.N.D.P.(1977). The band occurshese detached synclinal basins on either
side of the Tiruvannamalai - Kanchi road with camgireg dips of 65 to 8C. Its strike length
in the three basins varies from 2.5 to 4.5km. Aditm to the State Department of Mines &
Geology of Tamil Nadu, the inferred reserves are

Vediappanmalai - 60 million tonnes
Kavuthimalai - 56 million tonnes
Uchchimalai -- 20 million tonnes
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Twentyone drill holes have also been completedhigyn in Kavuthimalai iron ore
band.

Pelletisation of magnetite quartzite ores of Kargéi and Kavuthimalai was studied
by U.N.D.P. (1977). Iron ores of Tiruvannamaliag gound to be amenable for pelletisation.
The bench scale tests have established the féysddilproducing green pellets with 65.4%
total iron 87.43% F£; and 5.89% FeO, which can be directly reduced eétdysponge iron
with 90.14% total iron.

Molybdenum

In Tamil Nadu, molybdenite mineralisation occurdvio different geological settings
- one associated with the alkaline group of rocksuaing in Dharmapuri and. Vellore
Districts of Northern Tamil Nadu and the other ingeaphite pegmatite intrusive into
migmatitic gneiss of Karadikuttam area of Dindiustrict.

The northern molybdenum province extends in a NB@Y-direction over a strike
length of about 200 km from Gudiyattam in the hdd Bhavani in the south with a width of
40-50km. Epidote-hornblende gneiss showing comiposit variation from granodiorite to
guartz-diorite is the dominant rock type. This bkHs witnessed widespread alkaline
magmatism during Neo-Proterozoic with the emplacgnoé four major syenite-pyroxenite-
carbonatite complexes such as Elagiri, Koratti, 8patti and Pakkanadu. Several mafic
dykes predating this alkaline complex are foundhimithe epidote-hornblende gneiss and its
precursor charnockite.

A number of NNE-SSW trending.-shear zones are sednis lithotectonic belt and
molybdenum mineralisation is confined to.the quagins emplaced within this shear zone as
well as in the sheared and sericitised host graissither side. Molybdenite occurs as fine
flakes, fine granular aggregatesand disseminatidggand occupies the hair-line fractures in
the quartz veins.

Harur-Uttangarai Belt : Dharmapuri District

Preliminary investigation by GSI has brought tghtia NNE-SSW trending shear
zone with incidence of molybdenum and galena inpa& of Dharmapuri District (Rao,
1991). The shear zone extends over a strike leofgldkm from Velampatti in the south to
Uttangarai in the north separated by Ponnaiyar rRivet another parallel shear zone, 4 km
in'extent has been identified in the Vellakkal ReseForest i.e. north of Ponnaiyar River.
The mineralisation is confined to the shear zonthiwiwhich emplacement of quartz and
carbonate veins are present. The mineralisatibotis in the veins as well as sheared altered
country rock.

In Velampatti South Block, detailed work was cadriout by drilling upto the fourth
level over a length of 1.38 km, which proved thepttle persistence of molybdenite
mineralisation upto the vertical depth of 320m.eThsources estimated in this block are of
the order of 2.74 million tonnes with an averagadgrof 0.102% Mo at 0.03% cut-off or 5.75
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million tonnes of ore with an average grade of 8%6Mo at 0.01% cut-off. In the other
blocks of Harur sector, a tentative resource o682million tonnes of ore with an average
grade of 0.032% Mo has been estimated (Singanegijan 1994).

In the Velampatti Central Block (Palanisamy et1#197), the extension of the above
said mineralized zone has been proved further rotih a strike length of 0.50km. A reserve
of 0.336 million tonnes with an average grade @®70% Mo at 0.05% cut-off and 0.723
million tonnes with the average grade of 0.059% &1®.03% cut off is established. The
other nine blocks existing north of Ponnaiyar RiwetJttangarai Sector are being explored,
some of the borehole core samples show valueghsaki2000 ppm of Mo.

Alangayam : Vellore District

The Alangayam area falls in the northeastern phthe Gudiyattam Bhavani Belt
and mainly consists of epidote - hornblende gnetssipying the valley between the Yelagiri
Hills in the west and the Javadi Hill range in #ast. A number of quartz - baryte vein
bearing pyrite, galena and molybdenite and occasichalcopyrite are emplaced within
epidote - hornblende gneiss. Detailed prospeciiguding scout. drilling by GSI, has
revealed a number of low dipping parallel quartmsesome of which assayed significant
molybdenum values (0.01% to 0.51%). The maximuitktiess of the mineralised zone is
one metre. A probable reserve of 86,314 tonnegassible reserve of 6,33,408 tonnes with
the average ranging from 0.0125 to 0.04% of Moleen estimated.

Karadikuttam : Dindigul District

Near Karadikuttam in Dindigul.-District, molybdemitoccurs in the form of
disseminated and thin stringers in a graphite pétgnadntrusive into migmatitic gneiss.
Exploratory drilling has established about 0.28lionl tonnes of ore with average grade
0.0285% of Mo.

Nickel Ore

The weathered profile over the Bhuvanagiri Ultraicsf Coimbatore District has
yielded 0.10 t0.0.43% Ni: Peridote / dunite froma&Hills, Salem District has yielded upto
0.40% Ni and occasional composite grains of Pedifan+ Pyrrhotite + Chalcopyrite have
been recorded.from the Red Hills. Nickel value®up12% have also been recorded from
the Torappadi ultramafic body, Vellore District.

Tin-tungsten

Disseminations, streaks and patches of scheeabteseen in the calc-granulite band
occurring within pegmatoidal granite/granite body the Karungalagudi area, Madurai
District. Significant concentrations, upto 2% We @&een near Kambalipatti, Somagiri and
Rayarpatti . At Kambalipatti, the mineralised zdmes been traced over a strike length of
about 270m with a width upto 40m. In the Somagiso the mineralised zone as a width of
about 40m or more and is inferred to have a stekgth of about 1km. Several ore shoots (at
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the cut-off grade of 0.05% W) are inferred. Oa Masis of trench sampling 4 or 5 ore shoots
upto 5 m wide are inferred. Ore shoots are esich&d comprise about 20 to 30 % of the

total width of the mineralised zone and are expgktadehave an average W content of 0.10 to
0.15%. In the Rayarpatti area, the mineralised zextends over a strike length of about

1800m but the mineral content is rather low, al&f to 300 ppm.

Tin values (upto 1800ppm) are associated with mthieeralised zone in the
Kambalipatti. Tin values of 200 to 500 ppm areorggd from three grab samples of quartzite
from Vaiyampatti, Tiruchirapalli District.

NON METALLIC AND INDUSTRIAL MINERALS

Apatite and Rock Phosphate/Phosphatic nodules

Phosphatic nodules occur in association with gypseclay and shaleof Karai
Formation of Uttattur Group of Cretaceous age, @lanbelt extending from Neykulam to
Siruganpur covering an area of 27.5km in TiruchatlpDistrict. A total probable reserve of
127,000 tonnes of these nodules upto a depth 8#tbwas estimated. TheOR content of
the nodules varies from 21.14 to 26.50%. Upto 1@&®ut 100 to-150 tonnes of nodules
were produced annually, but no production is requbét present.

Small crystals of apatite have been noted in ldylwcks (syenite-pyroxenite) in the
Hogenekal area, Dharmapuri District (Srinivasanakt 1972). In the carbonatite near
Sevattur, Vellore District, apatite crystals argséiminated and a reserve of 190,000 tonnes of
apatite has been estimated witllontent of 27.48 per cent.

Asbestos

Amphibole asbestos has-been noted near Bargur addmhpalayam in Coimbatore
District, 13km south of Namakkal and AllanganatimmNamakkal District and at Kargudi in
Karur District. These occurrences are of limit&teat hence not economical.

Barytes

Barytes oceurring as lenses in pegmatites oceas Kurichchi, Coimbatore District.
The mineral‘is associated with quartz veins neangayam, Vellore District. The veins are
irregular-and the cost of winning is consideredbafites costly because of the intimate
association.with quartz.

Beryl

Crystals of beryl occur in pegmatites at the follng localities : i) 3.2km WSW
of ldappadi, ii) 0.8km east of Kurumbapatti, &)4km west of Bhavani, iv) 0.8km east of
Vairamangalam, v) 1.2 km NNE of Muddampalaiyam, $iPkm NNE of Battadapuram, vii)
12km north of Govanur, viii) 4km SSW of Kavundan), Padiyur, x) Muttanchetty, xi) SW
of Kavakkarapatti in Salem District, xii) Sukkamakiii) Valasiramani in Tiruchirapalli
District, xiv) Dumanur in Coimbatore District.
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Celestite

Thin irregular veins of celestite 3 to 10 cm thatke sparsely distributed in the clay of
Uttattur Group near Neykulam, Periyakurukkai andul@nbur, Tiruchirapalli District.
Commercial exploitation is not considered feasliBeause of the sparse and irregular nature
of the occurrence.

Clays

Clay deposits of different grades occur in NilgiriThiruvallur, Cuddalore,
Tiruchirapalli, Tirunelveli and Sivaganga and Pudliiki Districts. The clays are .of.two
types. i) residual clay and ii) sedimentary clay

In Nilgiri District near Cherambadi residual clagsociated with altered pegmatite
has a reserve of 25,000 tonnes. In Cuddalore iGistear Kumalampattu:RF and in
Villupuram District at Tiruvakkarai, weathering d&rchaean gneiss has given rise to
kaolinitic clay with an estimated reserve of arodmaillion tonnes.

Sedimentary clay occur in Cuddalore, Thiruvall@ivaganga, Pudukottai and
Tiruchirapalli Districts.

Gondwana clay suitable for stoneware manufactweurs over 2.59 sq km in
Sivaganga in Sivaganga District with a reserve=.664million tonnes. A large number of
clay deposits from the Gondwana formations arergszbin Thiruvallur District at Vallam,
Mathur, Vaiyupur, Edapalaiyam, Kannanthangal, Komthangal, Kelacheri, Mappadu,
Sattarai, Kalambedu and Kannur. The-reserves éaraaged at 12.9 million tonnes of which
10.5 million tonnes are of refractory grade. Lafractory clay occurs in Tiruvallur Taluk of
Thiruvallur District with an estimated reserve @43 million tonnes.

Upper Gondwana clay (Lower Cretaceous) upto 7.5oktloccurs as six detached
patches near Karai, Taranirand Uttattur. The bk high alumina content and does not fuse
at 1300°C. Reserves are estimated at about diérmidnnes.

Tertiary clay.occurs associated with sandston®lioftPliocene age in Neyveli and
Panruti areas in Cuddalore District. In Neyvetrth are three horizons of clay, both of fire
clay and ball clay varieties. The clay underlylimgnite is very plastic and can be termed as
ball clay. “The total reserve of clay in Neyveticarring over 14 sq km is estimated at 13
million tonnes. Fire clay occurs south of Panastiat lensoid deposit in Cuddalore Formation
with an estimated reserve of about 5 million tonn@$e alumina content varies from 20-
30%. Small clay deposit occurs in Tertiary sanaistoear Aranthangi in Pudukottai District
having an reserve of 70,000 tonnes with aluminatesdnof about 27%. They are low
refractory grade.

In Pondicherry, white to grey ceraralay with 75% to 90% clay content is met
within boreholes near Nettappakkam, Panaiyadikuppdtadavanur, Nonankuppam,
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Avispakkam, Pillaitottam, Kil Avinjipattu, ViranamBahur and Seliamedu. Commercial
exploitation may not be feasible due to a shallatewtable and high overburden.

Corundum

Corundum occurrences in anorthosite at Sittampualem District is known since
long and exploited over 50 years. Recently, orbims of pitting carried out over an area of
712,750 sg. m a total of 15,400 tonnes of resesviaferred upto a depth of 10 m. Minor
corundum occurrences are known from Coimbatoreribist

Corundum occurs as discontinuous lenses and mocket 65km long and 8km wide
belt from Donnakuttahalli in the south to Chinaggitia in the north. The mineral oceurs in
three types of rocks, viz., (a) pure pegmatite sff@nite and (c) meta-morphosed charnockite
or gneiss. It is also found in small quantitiesdatrital material in soil or wastelands in the
neighbourhood of Palakodu and Papparappatti inapuri District.

Anorthite — gneiss bearing nests and pockets mintlum extend as.an arcuate belt, E
- W trending 24 km lens and upto 2.4 km wide froatt&lur in the west to Kottakkalpalayam
and beyond in the east.

Construction Material (including Dimension Stones)

Greater part of Tamil Nadu is occupied by. hard tellise rocks. These as well as
some of the clays are used as construction matddalarious purposes. The hard rocks are
normally used as dressed stones, ballast andellgrious parts of the state. In recent times
stone crushing units have come up on-large scalering to the high demand for road metal
and railway ballast requirements.

Developmental activities in.respect of dimensitome deposits such as exploration,
exploitation, processing and export.is so advamedamil Nadu, it merits distinct entity and
narration. Practically every major lithotype oétRrecambrian shield is formed a dimension
stone variety, finding extensive use in building thdustry.

While basic.charnockite in areas around Namakkéhmakkal District and
Perambalur, Perambalur District is utilisedG9VE/SEA GREENOr SEAWEED GREENIts
intermediate and acidic members along with theigmatised/granitised components
constitute a suite of blue based dimension stometygpopularly called aBLUE MULTIIn
areas around Rasipuram, Salem District, Turaiyar Sikkathambur, Tiruchirapalli District.
The associated rock type Leptynite in Melur, Madubsstrict is marketed axASHMIR
WHITE wherein the visual display of garnet in the purgitev quartzo-feldspathic matrix is
appealing and aesthetic. The transition zone faomphibolite facies metamorphism in the
north to granulite facies in the south in the \vitgirof Krishnagiri, Dharmapuri District is
marked by an uniquely designed, pink granite-gneiskch has become the world famous
PARADISO The granite-gneiss of Peninsular Gneissic Coxpith its diverse composition,
colour, texture and degree of assimilation of basiclaves has contributed immensely in the
exploitation of several varieties such @®LUMBO/TROPICAL JUPARANAn Togamalai,
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Tiruchirapalli District and Kunnamalai, Salem Disty RED WAVEIin Jakkeri, Dharmapuri
District andENGLISH TEAKin Kannukaranur, Dharmapuri District. Augen gsewith its
porphyroblasts of grey/white feldsparzEBRA WHITEIn Mayilkalpalaiyam, Salem District
and with pink feldsparsTIGER SKINin Sekkadipatti, Madurai District. Younger intiwes
granite with weak to moderate foliation and coloange from grey/yellow to pink forms
dimension stone deposit such B8W SILK, VANJI PINK, GREY PEARL, MOON STONE,
TOMATO/CHILLI RED, etc., in localities, Vedasandur, Dindigul Distric¥anjinagaram,
Madurai District, Tiruttani, Tiruvallur District, I®lingur, Vellore District and
Govindampalaiyam, Salem District. The coarse-g@inmostly porphyritic / glomero-
porphyritic Gingee granite has the trade naDESERT BROWMNMNJHONEY DEW The _pure
white (uncontaminated from subsequent pink feldsp@rmeations and. venations)
pegmatoidal granite of ldappadi, Salem Districtasognised world over a8PPU WHITE
Its contamination with pink feldspars is produc@®SA VERDE, SUMMER-SK#nd
SAMANTHA PINKin the same area. The augite-nepheline syenitSiednmalai, Erode
District has carved a segment of its own in therimational market a8SREEN ONYX

In addition to prolific occurrence of mutti col@ar granite deposits, Tamil Nadu is
also endowed with high and medium quality blackngea deposits around Tindivanan,
Villupuram District, Attur, Salem District, Dharmap and.Harur, Dharmapuri District. Each
black granite material, especially from Kunnam (KNiéck), Villupuram District, Bevanur
(BVR) Dharmapuri District, Paithur (PTR), Salem Bict and Yellikaradu (YKD), Salem
District is named after the locality and exportaeterseas. Of these, the KunngkNM)
BLACK s equivalent to théET BLACKor-ABSOLUTE BLACKf Sweden wherein the inherent
characteristics such as densely clouded plagiodtddepar, unaltered pyroxene (augite and
pigeonite) and appreciable incidence of opaque ssccies have all contributed to the
absolute blackness of the material which attainsgihess and reflectivity of very high order
on polishing.

Depending upon. quality, colour, size of blocks apéntum of supply, the export
price of coloured granites varies between 450 Dd@lar and 900 U.S. Dollar per cum. FOB
port; while black granites have price range betwg@hU.S. Dollar and 1800 U.S. Dollar per
cum. FOB port.".Total, probable resource estimtiroension stone granites during Phase |
investigation (1992-97) is around 23.62 million wu The projected minimum export of
around 250,000 cu. m. in the next five years islfiko bring in foreign exchange of about
120 million U.S. Dollar (Rajaram et.al. 1999).

Feldspar

Numerous pegmatite veins with feldspar have besgetl in Coimbatore, Salem and
Tiruchirapalli Districts. In Coimbatore Districtjnk feldspar upto 78 x 38 x 25mm derived
from pegmatites traversing biotite gneiss occur§linthe plains surrounding Kattanumalai
(2) in the plains southeast of iR608, forming the northwestern extension of Kattaalai
and (3) in the vicinity of Pasumani and MangulHost pegmatite veins are generally short
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and narrow but a few extend over about 1 km andL&r® 22 m wide. In Salem District,
pegmatites with pink potash feldspar are locatedr n@alakandapuram, Kuppamatti,
Nangavalli and Oravappatti. In TiruchirapallisDict, a number of pegmatites are being
worked for feldspar around Manapparai. Other imgatrtoccurrences are near Odaiyapatti
and Kadavur.

Gemstones

Sporadic and irregular crystals of emerald, aquam@aand amethyst occur in a few
localities in Coimbatore District. Local working®r moonstone in pegmatites near
Vanjipalaiyam and a few other localities is repdrteThe State Department of Geology &
Mines reported semi-precious stones like amethgsiamarine and moonstone” from
pegmatites near Kangayam, Chennimalai and a fewr ddtalities in Erode District. In
Madurai District, ruby and sapphire are collectednf a disused well. .The cordierite
occurrence near Kiranur in Karur District is nainsidered rich enough for working.
Disseminated crystals of ruby are recorded innsdhite schist ‘near Sakkaraikkottai in
Tiruchirapalli District. Chrysoberyl occurs in pegtite in Tadakarakonam in Kanyakumari
District and Kalakkadu Hills in Tirunelveli Disttic Gem quality ruby is associated with
anorthosite near Karungalpatti in Salem District.

Graphite

A major graphite occurrence of Tamil/Nadu is lecain Puvandhi in Sivaganga
District over a strike length of 11 km. Reseraes estimated at 5 lakh tonnes of graphite
concentrate upto a depth of 15m with 15%. fixed earb Depth persistence upto 100m is
established by drilling. In the western segmenthig 11 km stretch, a resource of 75,000
tonnes of graphite with F.C. upto 10.9% has beésrried upto a depth of 15 m over a strike
length of 5.25 km (Kothandam/et-al, .1994; Manavaiaal, 1995)

Minor graphite occurrences are located in Kurikidam in Tirunelveli District with
a reserve of about 19,000 tonnes, on Palakbithand near Pudupalaiyam in Vellore
District with an indicated reserve of 2,600 tonraesl in Tirumangalam , Ponnamangalam in
Madurai District having a‘reserve of about 17,@fithes.

Gypsum

The-most important deposits of gypsum occur inaPdalur Taluk in Perambalur
District and Lalgudi Taluk inTiruchirapalli Disttign the badland region between Chittali in
the north, Tappay and Periakurukkai in the sootley an area of 56sq km with interbedded
clay . Reserves are estimated to be of the afd®s.60 million tonnes.

In Tirunelveli District, gypsum associated withnkar is reported from a few
localities. In the saltpans, located along thet easast between Veppalodai and
Ayyanapuram, gypsum is won as a by-product.
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In Coimbatore District, gypsum occurs as lumps veitkankar core in black cotton
soil (Gopalakrishnan, 1985) in Gomangalam PuduraKayakkanpatti, east of Pusaripatti,
south of Jakkarpalaiyam and Kattanpatti.

llmenite, Rutile, Monazite and Garnet sands

In Kanyakumari District, heavy miakrconcentrations in beach sand occur as
detached patches along the east coast betweenhdbkard Kanyakumari over a distance of
about 75km. A total of 45,75,605 tonnes of heawyamal concentrates have been estimates
by the Atomic Minerals Division on the beach betwdédingattanam and lIllinjam, Midalam
and Kolachal, Kolachal — Manavalakurichi, Vajakkallankodu, Chinnavillai-Manavala-
kurichchi, Periakattuthurai-Manakkudi and from Mkkizdi to Kovakulam in Kanyakumari
District. The sands between Lipuram to Vattakattaisist about 65-70% ilmenite, rutile and
monazite. Reserves of ilmenite/rutile are estithattabout 15,200 tonnes.-and. of monazite
about 311 cubic metres.

Black sand concentrates have been traced conshuouer a stretch of about 7km
from the mouth of Valliyar River to Colachal in Maralakurichi and beyond. The deposits
contain on an average 45 to 55% ilmenite, 2-3%eruti-14% garnet, 3-4% monazite, 4-6%
zircon, 2-3% sillimanite, 0.5-1% leucoxene and othéerals including silica 10-25%. The
Indian Rare Earth Ltd., has placed the reserves7& million tonnes of ilmenite and 0.08
million tonnes for rutile. These deposits are bedsploited by the IRE Ltd.

The sands between Lipuram to Vattakottai on thet eaast consist about 65-70%
ilmenite, rutile and monazite. Reserves of ilmeditutile are estimated to be about 15,200
tonnes.

In the Union Territory of Pondicherry, limeniteadigarnet sands occur as irregular
patches over a length of 19km/and width varyingveen 20 to 124 m along the coast of
Karaikal. The Atomic Mineral Division has estirdt17,26,862 tonnes of heavies in this
area. A total indicatedreserve of 1,08,300 torofelsnenite has been estimated upto a depth
of 1.50 m. for the Melvanjiyur - Tirumalarajanpatmarea. In the Akkaraivadi area, a total
indicated reserve of 49,630 tonnes of iimeniteldeen estimated upto a depth of 1.5 m.

In Ramanathapuram District, limited stretchesgafnet-ilmenite sands occur at
Valinokkam, -Kilakarai, Periyapattanam, at the meutf the Virisuli and Pambar Rivers
along.the northern beaches of Rameswaram islanttukiREapattanam, Vattanam and
Pudupattanam. Heavy mineral concentrates upto @8Qonnes have been estimated by the
Atomic Minerals Division between Periaswamipuramdarvembar Naripaiyur in
Ramanathapuram District.

In Nagapattinam District, intermittent occurrencéfeavy mineral sands have been
recorded between Nagore and Tranquebar over ahstwéiabout 24km. and again over a 12
km stretch in the Tranquebar — Ambanar — Poomptihatupuram sector. The concentration
of heavy minerals is relatively better in the Traeljar - Ambanar sector over a 3.2 km
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distance. The bands of good concentration aré& fhien 1.25 to 2.5 cm thick and upto 30 m
wide. The concentration of ilmenite is only ab®&%%, rutile and zircon below 0.5% and
monazite about 1.5%. Appreciable incidence oftmigs (23.92%) tends to interfere with the
separation of ilmenite.

These deposits have a probable reserve of 90p#d@$ of ilmenite and 4,900 tonnes
of garnet.

Other small occurrences are (1) between Mimisatl akdirampatnam, (2)
Tirumullaivasal and (3) at the mouth of Coleroon.

limenite rich beach sands occurring to the eastagfiyampalaiyam extend over.2km
the average width being 50 m. The percentager@tilte in a sample was found to.be 41.6.

In Tuticorin District, out of several deposits ibhenite-garnet sands the best are at
the mouths of Vaippar and Kallar, where they edtever a length of 3.2 to 4.8.km and upto
122 m wide from the high water mark. The probdbiemage of the Vaippar -'Kallar deposit
is: ilmenite 32,500 tonnes and garnet 9,650 tonné¥d garnet sand occurs between
Nambiyar and Uvari and south of Navaladi. The pripo of garnet is 75% in the rich
deposits and about 45% in the surface sands. dthkreserves of garnet sand are about
76,000 tonnes.

Local concentrations of ilmenite sands are knowarrVijayapatti and Kuttankuli.
About 406 tonnes of ilmenite are likely to«occur time bed of Modambakulam tank,
Tiruchendur Taluk.

Good patches of ilmenite sands also occur at Békkulam, which extend over
3.2km. The belt containing good concentrates gdrim 1.5 to 30.5 m in width.

Concentration of heavy minerals has also beemmat#d to be in the order of
26,41,032 tonnes in Uvari + Navaladi - Athangaesadh deposits.
Limestone

Limestone~in. Tamil Nadu occurs as crystalline amsh-orystalline (amorphous)
varieties besides corals. The bulk of limestoneodiép are found to the south of Moyar —
Bhavani - Attur Lineament and thus the southerrtridis form the limestone province
(Srinivasan, 1974). The crystalline limestones m#cBmbrian age are mainly distributed in
parts _.of ~Salem, Tiruchirapalli, Karur, Madurai, WMihunagar, Ramanathapuram,
Nagapattinam, Tirunelveli, Tuticorin and CoimbatoBastricts. The total reserves of
crystalline limestone are 200 million tonnes ofdfed’ category and about 25-30 million
tonnes of ‘Inferred’ category. Non-crystalline listenes are located in parts of Tiruchirapalli,
Tirunelveli and Tuticorin Districts. The total estted reserve of non-crystalline limestone is
about 670 million tonnes of both 'proved' and lirdd' categories of which 650 million
tonnes of Cretaceous age distributed in erstwhitachirapalli District while rest are of
Tertiary age distributed in Tirunelveli DistricCoral limestone is found in a series of islands
in Gulf of Mannar, Palk Bay and Rameswaram. Minofgcoral limestone is banned at
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present to preserve ecology and to prevent se@oer@ome of the better-known occurrences
are described below.

Thetotal reserves of crystalline limestone are 200ioniltonnes of 'Proved’ category
and about 25-30 million tonnes of 'inferred' catggo

In Namakkal and Salem Districts several crystalliimestone bands occur in
Sankari, Tiruchengodu and Namakkal taluks. Manyth&fm have been assessed by the
Neyveli —Salem Steel Project, the State Departroérdeology & Mining and Geological
Survey of India.

In Pallakkapalaiyam area, there are two parabelds extending over strike lengths
of about 700m and 1,500m with average widths ouai@5 m and 60 m respectively. The
reserves are estimated at 7.31 million tonnes. r Neaanalpalayam, a 2.4km long band
ranging in width from about 15 m to 240 m is estiedaa reserve of 15.24 million tonnes
upto 30 m depth. Limestone reserves in the nearbgvabnagavundanur and
Chinnagavundanur are estimated to be 6.63 milbonés.

A 1 km long and 30 m wide band occurs near Maditaiy. Reserves in this band are
estimated at 13.2 million tonnes. Limestone baaitls a synclinal deposition are seen near
Mulakkattanur. The main band extends over a stékgth-of about 2km and ranges in width
from 75-300m. The reserves of limestone of goaaliuwith about 45% CaO are estimated
to be about 13 million tonnes.

A limestone band 30 — 90 m wide extends over 2ckmeither side of the 258
milestone on the Sankaridurg - Bhavani road.” Reseof 5.08 million tonnes upto a depth of
15m have been computed for this band.

Bands occurring near Karuveppampatti, Kolikalmatend Vakkalipatti are estimated
to contain 2.49 million tonnes of cement grade $toae. Several relatively small bands in
Namakkal Taluk are estimated-to contain a totamess of about 3.09 million tonnes.

Several lenses, of high grade limestone of relptisenall dimensions (strike length
upto 300m and widths of less than 10m mostly) &e @eported from the Tiruchengodu and
Namakkal taluks,. Namakkal District. The larger ®ngccur near Kulingipalayam on
Sankaridurg -.Bhavani road, Malappalaiyam, Annagatta on Tiruchengodu - Namakkal
road-and Salaippalaiyam. The reserves aggregateotat 8.5 million tonnes.

Occurrences of high grade limestone near Ramadevadandai, Sirapalli and a few
other localities in Namakkal Taluk are estimateddatain about 0.37 million tonnes.

In Tiruchirapalli District, six million tonnes ofement grade limestone have been
estimated in Thachankurichchi Reserve Forest, Kailgem.

In Karur, Kulithalai and Vedasandur taluks of Kaamd Dindigul districts, limestone
occurs as 1) 10km long folded band between Gejjaddtinand Kallampatti. This band is
being mined by M/s. Chettinad Cements Limited 2n&jor 30km band trending in a WNW-
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ESW from west of Palaiyam to Ayyampalaiyam. Ressrare estimated at 76 million tonnes.
Important deposits of more than one million tonreee Devarmalai, Mamarathupatti,

Samipuliyur, Tettampatti. In all total, reservesiarur and Dindigul Districts are about 94.75
million tonnes of cement grade limestone.

In Madurai District, about two million tonnes ofystalline limestone occurs in
Elaiyarpatti and about 0.2 million tonnes in Timal.

Low grade limestone of about 2.47 million tonnesw in Bodinayakkanur in Theni
District.

In Coimbatore District the total reserves ofstajline limestone from Madukkarai
including Ettimadai and Walayar deposits are at&@umillion tonnes with 46 to 53% CaO,
0.84-4.6% MgO, 2.87-16.57% SiOMinor occurrences of limestone are reporteddtaehi
and Erode taluks.

In Tirunelveli and Tuticorin Districts, bulk of liestone for.cement industry comes
from Ramayyanpatti, Talaiyuthu, Pandapalli, Sattdeakn and Eluvaramukki - Pidaneri and
Kayathar areas (Narayanaswamy, 1944; Narasimh@®i)l The total reserve is about
20million tonnes with average CaO 45%, MgO 6% ai@}, 8%.

Reserves in bands near Puvandi, Sivagangai Distrecestimated to be 0.5 million
tonnes.

Three bands of good quality limestone rangingiikesiength from 1.5 to 6.5 km and
upto 75 m wide occur near Pandalkudi, PalavanattachChinnayapuram of Virudhunagar
District. Reserves in these deposits..are estimatedbout 17.20 million tonnes. In the
Alangulam area, Virudhunagar District,‘three baofigood quality limestone extend over a
strike length of upto 2.5 km. The reserves in tHesmeds upto depth of 10 to 15 m are of the
order of 6.31 million tonnes:

In Tiruchirapalli@and. Perambalur the non-crystaliimestone deposits occur over an
area of 400 sg km in Cretaceous and Paleocene eedimietween Coleroon in the south and
Vellar in the north. All along the western contadth the Archaeans there are number of
small but scattered deposits of reefoidal limeswin€retaceous age starting at Oalaippadi in
the north-to Tirupattur in south. In between, o&ddl limestone occurs at Kallai, Paravay,
Pudur, Andur, Maruvattur, Kalpadi, Varugapadi, KarBerani, Neykulam and Tirupattur.
Along the southern boundary of the Cretaceous roe&foidal limestone and other clastic
limestones are found near Dalmiapuram in the élfagf Pullambadi and Kallakudi. Further
northeast of Dalmiapuram, limestone is found aroifplaluvur in the Sillakkudi Formation
of Ariyalur Group occurring in juxtaposition withe crystalline rocks of Archaean age. The
limestone extends over a strike length of 6 kmhwat outcrop width of 200 to 700 m.
Potential reserves are likely to be above 6 — 8aniltonnes. Analytical data indicate CaO
content of the order of 40 — 45% angDRcontent of 4 - 6%.
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Good reserves of fossiliferous limestatcur in the Kallankurichchi Formation of
Ariyalur Group, which extends over a strike lengfrabout 30 km from Marudiyar River in
the south to Kulumur (Vellar River) in the nortfhe formation consists of two-limestone
members viz., upper and lower separated by sarelstbhe upper member is 2.7 to 10.7 m
thick with an average thickness of 5.43 m. Thedomember is 1.45 to 10.22 m thick but is
of inferior quality except a strike length of abduil km in the southern extremity. A total
reserve of about 63.37 tonnes has been estimated.

Limestone also occurs in the Niniyur Formation @fld@ocene age which extends
over a strike length of about 23 km in two stretchiz., between south of Anandavadi and
near Mattur over a strike length of about 12.1 kmd &etween Tamaraipundi .and
Saundaricholapuram over a strike length of abduk&. The cumulative strike length works
out to 17.6 km. The width of the formation randesn 300 to1000 m with an average of
800m.

Limestone occurs as bands and lenses, the indiviidunals being 1 = 4 m thick, with
the thickness and quality improving from south toth. Total reserves estimated in Niniyur
Formation are of the order of 434.107 million tosmeth CaO percentage of 42.6 %.

Regional exploration undertaken in recent yeariGretaceous / Paleocene formations
in Ariyalur has resulted in identifying reservess@1.009 million tonnes of limestone with an
average CaO of 45.72% in Kallankurichchi and ‘Niniyarmations. One of the unique
features of sedimentary limestone is that it isefrsom undesirable elements like
phosphorous, sulphur, magnesium and.iron withier&dile limits.

Around Karasur, west of Pondicherry, limestone eedatercalated with calcareous
sandstone of Palaeocene age in a NE-SW belt. T¢iendss of individual bands varies from
0.10 to 1.4 m. Reserves of 2.68 ‘million tonnesarshent grade (45 to 46% CaO) and 11.67
million tonnes of low grade (36.to'40% CaO) limesdave been computed over an area of
6.43 sq.km. upto a depth of 8 m. To the east ofafguhttu, fine to medium grained
arenaceous limestone occurs as thin bands intexdalgth calcareous shale. The estimated
reserves are of the order‘of 2.66 million tonneth 85 to 42% CaO of which one million
tonnes are of-ecement grade.

Shell limestone/lime shell/ Coralline limestone/Kakar

In Gulf of Mannar on Rameswaram Island about Zlion tonnes of very pure
guality-coral limestone have been estimated.

A total of 1.68 million tonnes of shell limestoaecurs near Kovalam, Kanyakumari,
Lipuram, Vattakottai and Kanagappapuram in Agastweeam Taluk of Kanyakumari
District. About 81,300 tonnes of shell imestormewur north of Rameswaram.

Lime shells of about 30,000 tonnes with CaO 54.43% estimated from
Marakkanam area in Villupuram District and ab®0f000 tonnes of lime shell are estimated
in Pulicat lake area of Thiruvallur District. Tdeous limestone and kankar of about 23.04
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million tonnes occurs near Vijayapatti in Tirundiv@istrict. In Thanjavur District on the
Grand Anicut Canal cutting between Kuruvadipattl #odur and also in the neighbourhood
of Tirumalai Samudram, good quality kankar with C4843 to 52.72% occurs for about
0.5million tonnes. About 0.3 million tonnes of kamn with CaO content 32 to 47.39% occurs
over Tirukkalikunram, Sembakkam and Kalathur inrtitallur District and about 0.4 million
tonnes of kankar occurs northeast of DasampaBh@rmapuri District.

Magnesite

In Tamil Nadu the most prominent deposit of magees located on Chalk Hills,
Salem District spreads 17 sg. km. Other minor oetices are located in other areas in
Salem District and parts of Dharmapuri, Namakkagde, Coimbatore and Tiruvannamalai
Districts.

Magnesite on Chalk Hills occurs as criss-crossis/g¢raversing. dunite+/ peridotite
(Aiyengar and Krishnan, 1943). The veins varyendth from a fraction of.a metre to 100's
of metre and thickness from less than a centertetas much as 1.5 m. The total reserves in
the Chalk Hills are estimated at 44 million tonnétowever, only 20 to 25 % of the reserves
are of grade -l with <2.5% silica. Generally Mg@ries from 43 -46.5 % while SiQvaries
from 2 - 8 % and exceeds 10 % at some places (Samdzt al, 1985).

Minor occurrences are reported from Chettipatiiakandapuram, Rajampalayam,
Sirappalli, Siranganur and Vimanayakanur in Saleistriot. About 0.1 million tonnes of
magnesite is estimated from Thengumarahada in Meghey in Nilgiri District. ~ About
84,285 tonnes of magnesite is inferred-near TowipipaTiruvannamalai District. Minor
occurrences of magnesite are noticed near Vangayipatipangilli between Valasiramani and
Andipatti in Tiruchirapalli District.and Oddanurplavapalayam, south of Bhavanisagar and
around Doddakombaihalla in Gobichettipalaiyam TailukErode District. Near Kanjanur
within the Samalpatti pluton.in _Dharmapuri Distrimagnesite is mined to limited extent.

Mica

In Erode District, light ruby coloured mica vargiin size from 12.5 to 25 cm, was
reported 4.8 km east of Idappadi and 0.8 km sowthwé Kurumbapatti. Mica bearing
pegmatites were reported from a few other ldealialso.

In Kanyakumari District, irregular pockets of pbbpite were traced near the contact
of charnockite and leptynite close to Tiruvidamkodad Eraniel. They are not of economic
importance. Small occurrences have been tracadMilavancode, Appiyode and Neyyur.

In Nilgiri District there are old workings for macaround Gudalur and Cherambadi.
Mica of 15 to 20 cm across has been reported fregmatites near Bokkapuram and
Chembanattam.
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In Tiruchirapalli District, mica-bearing pegmastaere traced near Kadavur. In two
pegmatite veins, muscovite sheets upto 3 to 7 cdthvwvere recovered. A reserve of 0.002
million tonnes of muscovite upto a depth of 10.8nthie Sukkampatti is estimated.

Mineral Pigment (Ochre and red oxide)

Near Sivaganga Town, Sivaganga District, buff, weawyellow and pink shales are
exposed. A total of 2.83 million tonnes of yellshale and similar quantity of other
coloured varieties are estimated. About 15 tor8Gtuck red oxide cappings occur over the
Upper Gondwanas, southwest of Sunkuvarchatram drddmllam, Mettupalaiyam and
Eraiyur in Thiruvallur District. In TiruchirapallDistrict, red and yellow shales occur.in the
Sengirai ReserveForest area.

Moulding and Glass sands

A stretch of white sands along the eastern coesire near Cheyur. The indicated
reserves upto a depth of 5 m are of the order8# fillion tonnes. Recent work has brought
to light, a number of sand stretches along thetdoas near Chennai.to Pondicherry. The
sand analyses over 95% $iD to 1.5% Fg); and upto 3% As. The grain size ranges
mostly between 40 and 120 mesh. Reserve in selacéas is estimated at the order of 7.5
million tonnes by the Department of Geology and ikl Government of Tamil Nadu. In
addition, huge quantity of white sand occurs betbglignite seam in Neyveli mines, which
may be suitable for manufacture of Hi-tech glaggipcts like float glass etc.

Quartz (Rock crystals)

In Salem District, good grade vein.quartz was reggbnear Omayanur, Siddharkovil
and Kanagiri. Quartz veins, which are traced neasdDur and Aranganur are free from
staining. The quartz vein occurrences near Siagikombai, Ishwaramurthipalaiyam and
Siliyampatti may yield good quality quartz.

Reh salt / Soil and Common Salt

Salts of sodium sulphite and sodium corbonateraparted from Tiruvamur and
Asanur, Cuddalore District, Viramur and Kachirapaa of Villupuram District. The yield
of salts from the ‘above localities is estimatetieé®f the order of 1500 tonnes.

At several places, along the coastal areas conwalbns produced in the backwater
from salt pans by evaporation under the sun.

Sillimanite

The State Department of Geology, Government of iT&ladu, traces sillimanite
occurrences at Kadavur and Idaiyappatti, Tiruclalaistrict and computed a reserve of
515 tonnes upto a depth of 3 m. Minor occurreacesknown from Vellore District.
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Steatite

In several localities in Salem District includin@hinnappanapatti, between
Taramangalam and Toppai Ar River over an area d&f 8§ km, Omalur, Aranganur,
Komaliyur and Marakkotai, steatite occurrence isaeal.

The occurrences in the northern part of Walajalkisn Vellore District are worked
in a small way for making utensils. Isolated oupsroof steatite also occur east of
Iswaramurtipalayam, south of Singiliankombai andtmoof Tamamapatti (all in Salem
District).

Vermiculite

In Vellore District, the State Department of Geplpo Government of Tamil Nadu
investigated a vermiculite deposit near Elavampafttie mineral, which occurs as pods and
lenses shows an exfoliation index upto 15 timesatiginal volume when _heatedto 88D
A total reserve of 1.93 lakh tonnes has been estonapto a depth of 9 m. " Near Sevattur,
vermiculite occurs in the northern part of a pymike band, traversed by carbonatite. The
State Department of Geology, Government of TamitlilNeestimated a reserve of 1,32,086
tonnes of vermiculite upto a depth of 9 metre id.66ectares area.

Hydrobiotite occurring in pegmatites near Sukkattipand Rajapatti in Manapparai
taluk, Tiruchirapalli District was investigated aad aggregate reserve of 51 tonnes estimated
upto a depth of 7 to 10 metres. The mineral‘onitgdbd 850C, expands 7-14 times its
original volume.

In Tirunelveli District, the State -Department of dk#gy prospected a vermiculite
occurrence near Singathakurichi. and estimated ervesf 10 tonnes upto a depth of 7.3
metres.
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LOCALITY INDEX

Name of the place

Latitude (N)
tude

Longitude (E)
e

Adirampatnam 10720 79 23
Alambadi 127 07 78139
Alangadu T | 48 78] 3T
Alangayam 1238 78146
Alangulam 09| 53 771 58
Allanganathan I 78] 15
Anaipadi T | 06 78] 57
Anandavadi I 1T 791 1T
Andipatti 09 [ 56 7738
Andur I 15 79702
Annadanapatti 1T 28 77154
Appiyode 08 [ 15 770 12
Aranganur 11| 48 78100
Aranthangi 0 10 797 0T
Araokkonam 1305 79|40
Ariyurnadu IT | 18 78122
Arumanallur US 118 7T 2%
Asanur 11| 38 790 1T
Athangarai 08 15 77150
Attur IT [ 35 78727
Attur Valley 1T 35 7836
Avispakkam T | 52 791 48
Avudair kovil 0704 79[ 02
Ayyampalaiyam 10734 78] 10
Ayyanapuram 08 [ 52 7809
Bahur IT| 48 791 45
Bargur 1T 49 77733
Battadapuram T 13 761 57
Berijam Fort-Hamilton o 7725

59




Name of the place

Latitude (N)
—

Longitude (E)
o

Bethal T [ 19 761 38
Bevanur Z1 04 7746
Bhavani 1126 77 4T
Bhavanisagar 12 77107
Bisanattam Z7oT 78] 15
Bodinayakkanur 107 00 7721
Bokkapuram e 76] 39
Budamangalam e 79[ 14
Chalk Hills |4 78] 10
Chembanattam ]34 76[ 41
Chennimalai 11710 77736
Cherambadi st 76 17
Chettipatti 33 77 46
Cheyur T2 2T 80| 00
Chinappanapatti 1138 77 57
Chinnayapuram o 7T 54
Chittali | 15 781 59
Coimbatore 11700 76 50
Colachal 08 1T 77 16
Dalmiapuram 107 58 78] 57
Dasanur 1T 53 787 0T
Devala 728 76 23
Devannagavundanur 1730 77[ 50
Devarmalai 107 44 78] 10
Dharmapuri 2102 78] 29
Dimbam II [ 38 77108
Doddakombaihalla et 77 02
Ebbari T2 39 78] 12
Edapalaiyam 2155 79] 53
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Name of the place

Latitude (N)
(ude

Longitude (E)
e

Elagiri 233 78] 35
Elaiyarpatti 091 47 78] 05
Elavampatti Zr2 78] 32
Eraiyur 1253 797 57
Eraniel 08| 12 77719
Ganguvarpatti o110 7T 42
Gejjalampatti 07 42 78] 03
Gingee 2] 15 79125
Godepalaiyam mrar 77709
Godumalai o 78] 20
Govanur 11710 76 54
Govindampalaiyam et 78|50
Gudalur IT[ 31 76 29
Gudiyattam 12157 78] 53
Harur 12 03 78] 4T
Hogenekal 12404 77 46
|daiyappati il E2 78] 13
Idappadi 11| 35 77150
llada T 29 761 54
Ishwaramurthipalaiyam s 78| 24
Jakkarpalaiyam 107 47 77109
Jakkeri T2 3T 77148
Jalakandapuram 4z 77 53
Jayamkondacholapuram i 79[ 24
Josiyar Alangulam 091 s3 77] 53
Kachirapalaiyam yar 78[ 52
Kadavanur T4 79[ 42
Kadavur T0[ 36 78] 12
Kalakkadu Hills 08| 32 77 34
Kalambedu 3] 00 791 50
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Name of the place

Latitude (N)
tude

Longitude (E)
e

Kallai T [ 19 79105
Kallakudi 107586 78] 55
Kallamedu I 79[ 08
Kallampatti o745 78] 04
Kallar 08 57 78 13
Kalpadi T 30 78] 53
Kalpalaiyam 0758 78] 47
Kamalapuram 107 44 79 35
Kambalipatti 107 06 78] 20
Kambam 09 | 44 7717
Kambbamettur 091 45 77 13
Kanagappapuram 08 09 77735
Kanagiri 1T 33 78] 0T
Kanchi Road 212 78] 58
Kanchipuram 2\ Y 79[ 42
Kangayam IT 700 77734
Kanjamalai 737 78] 04
Kanjanur 12 16 78] 28
Kannanthangal 12158 79[ 49
Kannukaranur 07133 771 53
Kannur 1259 791 51
Kanyakumari 08105 7733
Karadikuttam 0727 7727
Karal 11 08 781 53
Karaikal 10 35 797 50
Karamadai 71 76 57
Karappadi 1726 777 19
Kargudi 1T 09 78126
Karungalagudi 0709 78 22
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Name of the place

Latitude (N)
tude

Longitude (E)
e

Karungalpatti 1] 78] 01
Karuveppampatti e 77 55
Kasrasur 1T 59 79[ 44
Kattanpatti 0748 777 09
Kattanumalai o712 76] 56
Kavakkarapatti mror 78[ 18
Kavuthimalai z118 79 0L
Kayathar 08 | 57 77| 46
Kelacheri 302 79] 51
Kerkombai T2 76 52
Kil Avinjipattu = 79 47
Kilakarai 091 14 78] 47
Kilpaluvur I 02 78 04
Kiranur 10 | 47 78117
Kodiyampalaiyam s 78[ 49
Kolikalnattam P £ 771 55
Komaliyur 11746 78] 02
Kommanthangal 12158 79[ 50
Konal Ar 0 1T 77723
Koratti 215 78133
Kotagiri IT| 25 76| 52
Kovalam 08 05 77732
Kovalong T2 47 80| 15
Kovilkalappal 107 33 79[ 33
Krishnagiri 12732 78] 13
Kukkal 0 18 7722
Kulanayakkanpatti o3 7708
Kulumur T 19 79709
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Name of the place

Latitude (N)
—

Longitude (E)
o

Kumalampattu 2109 79 48
Kunnam 12 05 79140
Kunnamalai 11113 77 58
Kuppamatti ] sr 77| 54
Kurichchi 1] 34 77| 42
Kurinjankulam 091 14 77 4T
Kurumbapatti s 77 52
Kuttankuli 08| 13 77| 4T
Lipuram 08 [ 07 77133
Madukkarai o] >4 76| 58
Mahadevi 11709 78| 24
Malamutti 0] 38 78 40
Malapalaiyam e 7T AT
Malathangi ] 54 78] 36
Mallanayakanpalayam 12 77010
Mamandur L2a, U0 79[ 00
Mamarathupatti W a5 78 15
Manakkudi 08| 07 77 13
Manamudu 11158 78| 23
Manapparai 107 3% 78] 25
Manavalakurichi 08 10 77 15
Manguli I 10 76| 54
Manmalai 11749 78| 51
Mannargudi o4 77730
Mappadu I3[ 02 791 52
Marakkanam 2712 79| 50
Marakkotai 11749 78| 00
Maranur 11728 77 12
Marudamalai 11702 76| 51
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Name of the place

Latitude (N)
—

Longitude (E)
o

Maruvathur 11 78| 57
Mathur T2 53 797 56
Mattur T 18 791 13
Mayiladudurai 11708 79|39
Mayilkalpalaiyam s 77[ 50
Melur 10| 00 7820
Mettupalaiyam 12153 79[ 55
Mettupalayam s 76[ 46
Mettur 1T [ 47 77147
Midalam 08| 11 771 13
Mimisal 09 [ 55 797 08
Minjur B[ 17 80| 16
Mottaiyanur a2 7748
Muddampalaiyam nriz 76| 58
Mulakkattanur 7= 77749
Muttanchetty oy 78 19
Nadandai & 12 77 58
Nagamalai 091 56 78] 03
Nainarmalai 11120 78| 13
Namakkal I 13 78] 10
Nambiyar 081 15 77 43
Nangavalli 11748 77| 54
Narayanapuram 1z 79[ 58
Narthamalai 121 30 78] 31
Navaladi o8| 15 77750
Nedumanur o7t 78] 54
Nettappakkam ] 52 79] 38
Nevadipallam 070 7720
Neykulam 1[0 78] 51
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Name of the place

Latitude (N)
—

Longitude (E)
o

Neykulam 117102 78| 50
Neyveli 1T 33 791 29
Neyyur 08 [ 14 771 18
Nonankuppam s 79[ 48
Oalaippadi 120 79 06
Odaiyapatti 0748 78] 15
Oddanchatram 0729 77145
Oddanur T 29 77T IT
Omalur T | 45 78103
Omayanur 1T [ 44 7805
Oravappatti 1748 7749
Padiyur T 04 77730
Paithur 1T 32 781 35
Pakkanadu IT7 40 77 50
Pakkili 2| 14 781 0T
Palaiyam 104} 48 78| 08
Palavanattam @ 33 78] 00
Pallakkapalaiyam nrer 77] 45
Pallavaram 2] 57 80| 1T
Panaiyadikuppam st 79[ 39
Pandalkudi 091 24 78] 05
Pandalur T2 76 20
Pandapalli 09 19 77 34
Panruti 1T 46 791 35
Paravay T 17 791 12
Parson’s Valley nr= 76 37
Pattukidapattanam us ] 52 79[ 07
Perambalur o714 78] 51
Periakurukkai 1170z 79[ 50
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Name of the place

Latitude (N)
—

Longitude (E)
o

Periaswamipuram 091 03 7817
Periyakurukkai 1170z 78] 50
Periyapattanam 091 16 78| 64
Pillaitottam 11756 79|47
Pillisulinettu 009 7723
Ponneri I3[ 20 881 12
Poykkunam 11752 78| 53
Pudukottaoi o722 78] 48
Pudupalaiyam 2] 22 78] 53
Pudupattanam 091 41 7859
Pudupuram I 10 79 51
Pudur 10 [ 37 77709
Puduvalavu 75 78] 38
Pulangkurchi 07 16 78] 35
Pullambadi 10 [ 58§ 78] 55
Punjai puliyampatti S 7710
Pusaripatti 10740 77] 07
Puvandhi 091 51 78 17
Rajapalayam 09 127 77733
Rajapatti T0 | 3T 78] 2%
Ramadevam 1714 77 59
Ramayyanpatti ug | 46 7T 42
Rameswaram 091 17 79] 19
Rasipuram T 12 78] 5T
Rayarpatti 008 78] 20
Sakkaraikkottai 10747 78] 14
Salaippalaiyam e 77 56
Samalpatti A 78] 29
Samipuliyur 107 46 78 17
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Name of the place

Latitude (N)
—

Longitude (E)
o

Sankari T [ 29 771 52
Sattakulam e 78] 55
Sattarai 3 03 797 51
Saundaricholapuram ur= 79[ 16
Sekkadipatti o1 78] 26
Seliamedu 1748 79 47
Selurnadu 71 78] 20
Sengirai 0 15 781 50
Sevattur 12126 78] 3T
Shevroy Hills 11748 78 13
Sholingur 3700 79[ 26
Sikkathambur 11]oo 78] 31
Siliyampatti ]34 78] 31
Singathakurichi 08 [ 47 77705
Singliyamkombai 1 78] 25
Sirappalli ) 77 57
Siruganpur &7 10 78] 56
Sirukanbur 171 78] 56
Sittampundi 1716 777 50
Sittampundi 1 77 5%
Sittilingi IT[ 55 781 37
Sivaganga 09 [ 51 78 29
Sivamalai T 02 7702
Sivanmalai 7o 7736
Solavanur L s 77( 10
Somagiri 0 10 78] 28
Sriperumbudur 1z1 58 79 57
Sriranganur 144 7757
Sukkampatti 2] 38 78] 30
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Name of the place

Latitude (N)
—

Longitude (E)
o

Sunkuvar Chatram 12138 79 53
Suryagaddi 1171 78] 35
Tadakarakonam 081 20 7725
Talaiyuthu 08| 48 77( 43
Talankunam 12125 79| 16
Talavadi 117148 77| 0T
Tamarakkarai 111 46 77T 34
Tamamapatti mrar 78 29
Tappay 10| 50 78] 55
Taramangalam 142 77 58
Tarani 1T [ 06 781 52
Taruvaikkulam 081 54 78] 10
Tattakarai 1] st 77 33
Taylors Hill 11726 76| 5T
Terani 1T [ 06 781 52
Tettampatti Sin) 78] 15
Thachankurichchi ¥ 57 78] 49
Thamaraipundi e 79[ 15
Thengumarahada 107 58 77740
Thenmudianur 11742 79 02
Thirthamalai 2705 78 40
Thirukovilur 111 58 79[ 12
Thiruvadani 09 [ 47 78| 55
Thiruvakarrai 2101 79| 40
Tindivanan 11136 79| 36
Tinnanurnadu I 14 78] 20
Tiruchengode s 77 54
Tiruchirapalli 10748 78] 42
Tirumalai Samudram 10744 79 01
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Name of the place

Latitude (N)
—

Longitude (E)
o

Tirumullaivasal i 79 45
Tirunelveli 08 1 45 77 42
Tirupangilli 10156 78] 39
Tirupattur yoe 78( 47
Tiruttani 311 79 37
Tiruvakkarai 121 02 79 40
Tiruvamur 111 08 79 29
Tiruvanmamalai 1Z1 14 79 04
Tiruvanmiyur 12 52 80| 16
Tiruvarur 101 47 79[ 39
Tiruvidamkode 081 15 77718
Togamalai W # 78] 24
Torappadi Z119 78] 53
Tranquebar 1ol 79 51
Turaiyur 1T 09 78136
Upper Bhavani ) 77| 32
Usilampatti @ S8 7T AT
Uttangarai 2718 78] 33
Uttattur 11704 78] 52
Uvari 08 [ 17 771 54
Vadavattur I1] 06 78] 17
Vaippar 09 [ 02 78] 15
Vairamangalam e 7737
Valyampatti o] 33 78] 18
Vaiyupur 1258 791 58
Vakkalipatti T2 771 55
Valasiramani T o8 78] 22
Valinokkam 091 10 78 58
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Name of the place

Latitude (N)
(ude

Longitude (E)
e

Vallam 12| 54 79146
Vallam 12 34 797 56
Vanjinagaram 0708 78] 2T
Vanjipalaiyam 0754 77 28
Varanalpalayam nrzs 77( 48
Varugapadi 1T]09 78] 54
Vattakottai 081 08 77 34
Vattanam 091 47 79[ 04
Vedaranniyam o122 79751
Vedasandur o732 7757
Vediappanmalai 7] 18 79[ 02
Velampatti Z705 78] 27
Velavanchinadu 1712 78] 20
Vellore 12 55 791 08
Vembar Naripaiyur 091 08 78] 26
Veppalodai UB4 55 78] 1T
Veppanapalli 21h42 78[ 1T
Vijayapatti U811 7745
Vilavancode 081 20 77 1T
Villiyanpampatti IT[ 09 787 06
Vimanayakanur 171 78 14
Viramur T2 0T 797 25
Viranam II51 79[ 39
Yellikaradu a7 77 48
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