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EXTENDED ABSTRACT 

The Sh~llong-Mik~r masslf represents NE prolongatton 
of the Chotanagpur Gnelsslc belt of the Indlan Continent 
These conslst of the basement complex made up of gneisses 
and mrgmat~tes wlth enclaves of amph~bolltes, rarely 'BIF' 
and patchy d~stnbut~on of hrgh grade granullt~c supracrustals 
The basement rocks are unconformably over la~n by 
slliclclas~ tc Proterozoic cover of the S htllong Group 

The ShlIlong Groups of rocks, continue In a lrnear belt 
In a NE-SW dlrectlon for about 240 km, from Jadukata river 
sectlon in the southern Meghalaya to north of Mlklr hllls tn 
Central Assam The ,metasedlmentary unrts (rnlca schlst, 
quartzites, phyllltes, slates etc ) belonging to Shillong Group 

i 
of rocks, In the Tyrsad-Mawphlang sector, have been 
~nvolved In fold~ng of four generations The earllest 
structures are very tlght to lsocl~nal foldlng (F,) on beddlng 
plane (So) These folds have a h~gh  arnpl~tude to wave length 
ratto, wlth a pervasive axlal planar cleavage (S,) They have 
been affected by coax~al, open to tlght upright F, folds with 
axla1 plane strlklng NNE, wrth the development of 
crenulatlon cleavage (S,) Both F, and F, folds provlde 
evidence of bucklrng origin In the more sch~stose rocks, 
NE-trending open rec'urnbent fold (F,) affect~ng F, cleavage 
and F, axla1 planes represent structures of the thlrd 
generatlon The latest structures are upright conjugate folds 
and klnk bands (F,) wlth axla1 plane striking NE, EW and 
chevron folds with NW str~krng axlal planes The structure 
of the last generatlon, therefole, provlde evidence of 
long~tudrnal s h o ~  tenlng of the ShrIlong Group of rocks 

Search for sulphtde rn~nerallsatlon w~thln the Shlllong 
Group spanned mostly around Tyrsad-Barapani belt - a 
40 krn stretch of the shear zone Detalled prospecting and 
drilling was carrled out by GSI between 1974-1980 to study 
the basemetal potentrallty, w ~ t h o u t  encountering 

economically s~gnlflcant sulphide rnlneral~sation Studles 
~ndlcated that the sulphlde m~neral~satlon occurs as specks, 
d~ssem~nations, patches and strrngers along the folratron, 

joints and fissures Pyr lte being the dornlnant rnlneral wlth 
subordinate amounts of a1 senopy ~ t e ,  pyrrhotlte chalcopyrite, 
sphalerlte and galena In the phyllltes, carbonaceous slates 
of the Shlllong Group 

Recent discovery of lead-m~neralisatlon associated wlth 
srlver, occurs as bed-like or lens-llke bdd~es of ores pal allel 
to the compositional layer~ng of the W h ~ t e  Quartz~tes 
belongrng to the Lower Shlllong Group, around Mawmaram 
(4 krn from the Inferred Tyrsad-Barapanl Shear Zone) The 
ore rnlnerals are dominantly argentlferous galena wlth 
subordinate amounts of auriferous arsenopyrite, loelllnglte, 
gersdorffite, safflorite/rammelsberglte and varying amounts 
of chalcopyrite, sphalerite, pyrrhotlte, pyl ite coveIllte and 
cubanlte The lead values show a maxlmum of 29%, whlle 
s~lver value show a maxlmum of 0 3% Gold values range 
from 50 to 260 ppb EPMA and EDX stud~es along wlth 
correlatron matrlx show partrtxoning of Ag wlth galena and 
Au wlth arsenopyrtte, loelllng~te, gersdorffite and safflorite 
The occurrence of argentlferous galena along w ~ t h  
Pb/ (Pb+Zn) ratio of 0 93, monazite, zircon In the quartz~tes 
of the Lower Shillong Group are suggestive of a palaeo- 
geographic, stratlgraphlc and I~tholog~cal control for the 
sulph~de mineralisation A new genetic model 1s proposed 
a k ~ n  to the Quartz~te-hosted lead deposit modelling 
(Bjorlykke and Sangster, 1981) fol the f~rs t  tlme In India 
(specrally N E Indra) A stabIe tecton~c condrtlon w~th  
prolonged weathering of the basernent/pedirnent, Ieachlng 
out Pb (+Ba) from the decornpos~ng K-felspar, transport of 
the released metals by groundwater as b~carbonate 
complexes and hydroxides and deposrtion In contlnental- 
shallow marine cond~tlon 1s envisaged The basal quartzite 

being the transgressive sequence lald down over a srallc 
basement 

The F, phase of foldlng 1s responsible for mobil~sation 
of the pre-F, ores and d~str~butlon of the ores along the 
beddlng planes and concentration near the hlnge of the 
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Large scale F, fold - thus suggesting a strong structural 
control In local~satlon of the ore body The later deformatlons 
are superposed and refold the F, structure of the host rock 
as well as the ores and are responsible for the major 
undulatron of the ore bodies, around Mawmaram Most of 
the ore minerals are crystalline and unzoned lnd~catlng that 
they have crystalllsed under equilibrium conditions 
Metamorpho~sm of the host rocks as we11 as arsenopyrlte- 
loelllng~te-pyrrhot~te/pyr~te assoc~at~on lndlcates a biotlte- 
grade of regional metamorphism 

Three test-boreholes carried out, around Mawmaram, 
show that the m~neral~sation occurs In three levels - the 
flrst level occurs with/without ferruginised layer up to a 
depth of 20 m, with a maxlmum of 25% Pb for 1 6 m, the 
second level around 35 m, with a maxrmum of 12% Pb for 
0 3 m, and a third level around 65 rn, wlth a maxrmum of 
2% Pb for 1 5 rn These are corroboratrve wlth the bore- 
hole geophysical anomalies 

Based on Rb-Sr whole rock lsotoplc age of 1150k26 Ma 

obtalned on the leucocrat~c gran~te gnelss, Ghosh (1984) 
fixed the maxlmum age of the Shillong Group meta- 
sed~ments at 1150 Ma However, Pb-Pb age of the galena 
mineral~sation, around Mawmaram, recently determined by 
Geological Survey of Canada on samples sent by the author, 
IS 1530-1550 Ma This, therefore, lndlcates the age of the 
minerallsatlon dnd also fixes the maxlmum age of the 
Sh~llong Group metasedlments -1650-1700 Ma The 
lsotoplc date of 607 Ma (Ch~mote, 1988) of the Myll~em 
Gran~te, whlch are intrusive Into the Shlllong Group, 
lndlcates that the tectonlc domaln of the Shillong Group 
experienced thermal teactlvation producing these younger 
granltes wh~ch are anorogenlc In nature There IS evldence 
that both the basement and cover rocks are intruded 
by such anorogenlc gran~te plutons and velns The granites 
have ylelded Rb-Sr whole rock cluster rang~ng from 
885-480 Ma (Ghosh, 1991, 1994), ~ndlcating a major 
thermal event of crustal addltlon dur lng the dbove 
perlod 
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EXTENDED ABSTRACT 

As long as hydrocarbons continue to control the global increase at an annual growth rate of 4 to 5 % for oli and 
economlc equatlon and power, there IS always need to find 6-7% for gas respectively 
more and more of these hydrocarbons The demand for Whenever 011 prlces go up, exptoratlon actlvlty increases 

hydrocarbons in south Asia Including Ind~a is expected to and the petroleum industry gears up for serlous explot ation 

*Lecture delivered at tlze monlhly meertng of the Geological Socrety of lndla at Ba~lgalore on 24 November 2004 
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