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Introduction
Sgd mdv 094/ /// rb`kd fdnknfhb`k l`oohmf ne sgd
Qgncnodr hr a`rdc nm Fdnknfhb`k Tmhsr- Tonm sgd
bg`q`bsdqhrshb rghrsnrhsx+ lhmdq`k khmd`shnm+ rdmrd ne
rgd`q ̀ mc bkd`q antmc`qhdr sgdx qdud`k oqnsnkhsgr sg`s
`qd fdmdq`sdc ̀ mc lds`lnqognrdc hm rodbhehb lds`,
lnqoghb fq`cd ̀ s btqs`hm shld- Sghr ̀ ooqn`bg l`jdr
sgd shlhmf `mc hrnsnod sq`bhmf ne sgd lds`lnqoghb
qnbjr hm sgd Qgncnodr dwsqdldkx hlonqs`ms ̀ mc v`r
sgd qd`rnm enq sgd bnkk`anq`shud vnqj ne l`oohmf
fdnknfhrsr `mc hrnsnod rbhdmshrs hm sgd ehdkc `mc hm
sgd hrnsnod k`anq`snqhdr- Gdqd vd oqdrdms mdv oqdbhrd
fdnbgqnmnknfhb`k ̀ mc hrnsnod,fdnbgdlhb`k c`s` enq
rnld lds`lnqoghb qnbjr eqnl sgd mnqsgdqm o`qsr ne
Bdmsq`k Qgncnodr lnrskx nm sgd antmc`qx ynmd sn
Rqdcmnfnqhd sdbsnmhb ynmd-

Geological setting and sampling
Sgd mnqsgdqm o`qsr ne Bdmsq`k Qgncnodr adsvddm sgd
uhkk`fdr ne Aqdrsnuhsr`+ O`qudmdsr `mc @rrdmnufq`c
`qd bg`q`bsdqhydc ax u`qhdf`sdc khsgnknfhb`k bnlon,
rhshnm ̀ mc bnlokhb`sdc sdbsnmhb qdk`shnmrghor+ vghbg
qdrtks eqnl sgd oqnknmfdc ̀ bshuhsx ne sgd L`qhsr` e`tks
ynmd 'ehf- 0(- Sgd k`ssdq kd`cdc sn sgd `bbqdshnm ne
qnbj rtbbdrrhnmr sg`s cheedq hm nqhfhm `mc bnlonrh,
shnm+ lds`lnqoghb fq`cd+ `fd `mc sdbsnmhb dunkt,
shnm- Hu`mnu ds ̀ k- '0873( chrshmfthrg hm sghr ̀ qd` svn
l`hm sdbsnmhb tmhsr9 sgd Mnqsgdqm Qgncnod`m nmd
`mc sgd O`qudmdsr bnlokdw- Sgdx nbbtox sgd ghfgdrs
kdudkr ne ` rxmlds`lnqoghb m`oodc bnlokdw- Sgd
qnbjr ne sgd Mnqsgdqm Qgncnod`m tmhs `qd bnmrhc,
dqdc ax Hu`mnu ds ̀ k- '1///( ̀ r `m`knfr ne sgd M`qd,
bgdmrj` fqnto ne sgd @rrdmhsr` sdbsnmhb tmhs- Sgd
antmc`qx adsvddm sgd l`hm tmhsr hr l`qjdc ax sgd
Mnqsgdqm Qgncnod`m cds`bgldms 'sgd Mnqsgdqm
Qgncnod`m sqtrs+ Anmbgdu ds ̀ k-+ 0840(-

Knv lds`lnqoghb l`qakdr+ b`kb rghrsr `mc chr,
hmsdfq`sdc anchdr ne rdqodmshmhydc tksq`a`rhb qnbjr
oqdu`hk hm sgd rdbdrrhnm ne sgd cdrbqhadc `qd`- Sgdx
`qd bnmrhcdqdc `r o`qs ne sgd Sgq`bh`m tmhs 'R`qnu
ds ̀ k-+ 1//5+ sghr unktld(- Sgd knv lds`lnqoghb qnbjr
g`ud ` sdbsnmhb bnms`bs sn svn lhb` fmdhrrdr vhsg
antchmdr ne ̀ loghankhsdr+ vghbg ̀ qd sqtrsdc '>( eqnl
MV nudq sgd knv lds`lnqoghb qnbjr- Sgd rntsgdqm
antmc`qx ne Sgq`bh`m tmhs sn sgd ghfg lds`lnq,
oghb qnbjr ne sgd Qgncnodr hr ` rsddo M `mc MD
choohmf cdwsq`k e`tks ynmd- Nm l`mx ok`bdr sghr
rsqhjd,rkho e`tks ynmd kd`cdc sn sgd enql`shnm ne O`,
kdnfdmd unkb`mhb,rdchldms`qx a`rhmr- Sgd mdv l`o,
ohmf ne sgd mnqsgdqmlnrs tmhs ne sgd Qgncnodr+ sgd
@rrdmhsr` tmhs 'Hu`mnu ds `k-+ 1///( qdrtksdc hm sgd
chrshmfthrghmf ne svn rta,tmhsr – sgd @rrdmhsr`+
vghbg hr athkc to lnrskx ax o`q`lds`lnqoghb qnbjr+
`mc sgd A`bgjnun,Cnaq`k`j tmhs+ bnmrhrshmf ne nq,
sgnfmdhrrdr 'M`xcdmnu ds ̀ k-+ 1//5+ sghr unktld(-

Gdqd vd oqdrdms c`s` enq sgd fmdhrrdr `mc `l,
oghankhsdr ne sgd Sq`bh`m tmhs eqnl sgd ntsbqno V
ne O`qudmdsr 'r`lokdr 4561 `mc 4561`( `mc eqnl
A`bgjnun kdtbnbq`shb nqsgnfmdhrrdr '@uP,/8/( ne
A`bgjnun,Cnaq`k`j tmhs 'ehf- 0(- Bnmudmshnm`k T,
Oa,yhqbnm ldsgnc ̀ mc HC,SHLR 'Hrnsnod Chktshnm
– Sgdql`k Hnmhr`shnm L`rr Rodbsqnldsqx( sdbgmhptdr
`qd trdc enq oqdbhrd c`shmf ne sgd lds`lnqoghb oqn,
snkhsgr- Sgdx ̀ qd bnlahmdc vhsg hm,rhst K@,HBO,LR
`m`kxrdr ne yhqbnmr+ vghbg vdqd ehqrs onkhrgdc sn sgd
g`ke `mc hl`fdc hm BK `mc ARD- Rn vd b`m chrshm,
fthrg `mc c`sd qntfgkx sgd hmgdqhsdc yhqbnm fq`hmr.
bnqdr+ l`fl`shb ̀ mc.nq qdbqxrs`kkhydc ynmdr+ vghbg
gdko tmq`udkhmf sgd lds`lnqoghb ghrsnqx- Ge,yhqbnm
hrnsnod c`s` oqnuhcd ̀ cchshnm`k rntqbd hmenql`shnm
`ants rstchdc yhqbnmr-
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Yhqbnmr ne r`lokd @uP,8/ 'A`bgjnun kdoshshb nqsgnf,
mdhrrdr( ̀ qd l`hmkx rdlhsq`mro`qdms+ adhfd,aqnvmhrg+
q`qdkx bkd`q ̀ mc bnknqkdrr- Aqnvmhrg yhqbnmr cdehmd ̀
chrbnqch` vhsg ̀ m toodq hmsdqbdos ̀ fd 042-4±3-0 L`+
vgdqd`r 1 bgdlhb`k ̀ aq`cdc 'L`sshmrnm+ 1//4( fq`hmr
`qd bnmbnqc`ms ̀ s 040-06±0-0 L` 'ehf- 1(- Sgd knvdq
hmsdqbdos ne sgd chrbnqch` fhud duhcdmbd enq K`sd @k,
ohmd lds`lnqoghb nudqoqhms 44-8±6-1 Ìà- BK `mc
ARD hl`fdr rgnv l`fl`shb nrbhkk`snqx ynm`khsx ̀ mc
ghfg T,bnmsdms 'c`qj `qd`r nm BK nq khfgs.vghsd hm
ARD hl`fdr(+ kd`chmf sn o`qskx chrstqadc 'lds`lhbs(
rsqtbstqd 'ehf- 2(- Hm sgd k`ssdq ld`rtqdc ̀ fdr ̀ qd chr,
bnqc`ms `mc vhsg kd`c knrr '011 L` 1/5Oa.127T ̀ fd(+
vgdqd`r hm sgd bqxrs`kkhmd ynmdr hs bnhmbhcdr vhsg sgd
bnmudmshnm`k cdsdqlhmdc ̀ fd ne 042-4±3-0 L`- Sgd
bnknqkdrr yhqbnmr qdud`k hmgdqhs`mbd vhsg D`qkx `mc
K`sd O`kdnynhb ̀ fd- Sgd d,Ge hrnsnod c`s` 'r`lokd
@uP/8/( `s 04/ L` `qd rb`ssdqhmf adsvddm */-13

Ehf- 0- Fdnknfhb`k l`o ne sgd mnqsgdqm o`qsr ne Bdmsq`k Qgncnodr+ `esdq R`qnu ds `k-+ 1//5+
vhsg r`lokd knb`khshdr

Ehf- 1- Bnmbnqch` ch`fq`l enq yhqbnmr ne A`bgjnun
lds`fq`mhsd 'r`lokd @uP,/8/(
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`mc *3-44+ yhqbnmr vhsg `m nkcdq kd`c bnlonmdms
rgnv lnqd mdf`shud d,Ge u`ktdr to sn –8-/- Sgd
onrhshud ε,Ge u`ktdr `s 04/ L` cdlnmrsq`sd sg`s
xntmf bqtrs l`sdqh`k `mc.nq khsgnrogdqhb l`mskd
l`sdqh`k ok`x `m hlonqs`ms qnkd ctqhmf sgd l`fl`
fdmdrhr-

Hm sgd O`qudmdsr fmdhrrdr 'r`lokd 4561à( vd chr,
shmfthrg 1 l`hm sxodr ne yhqbnmr9 'h( adhfd,aqnvmhrg+
sq`mro`qdms sn rdlhsq`mro`qdms+ ̀ mc 'hh( ̀ klnrs bnk,
nqkdrr+ sq`mro`qdms- Oqhrl`shb fq`hmr oqdu`hk+ vgdqd`r
hm sgd rl`kk rhyd eq`bshnmr sgdx ̀ qd lnrskx knmf oqhr,
l`shb+ `mc hm sgd ahffdq eq`bshnmr hmbqd`rd sgd bnm,
sdms ne sgd rgnqsdq bqxrs`kr- @kk yhqbnmr `kk rkhfgskx
qntmcdc- Bnmudmshnm`k T,Oa `m`kxrdr rgnv kd`c
hmgdqhs`mbd+ `r vdkk `r kd`c knrr hm sgd ld`rtqdc
fq`hmr- Sgdx cdehmd chrbnqch`r+ vghbg hm ansg b`rdr
bqnrr sgd Bnmbnqch` `s ~22/–23/ L`- Kd`c knrr hr
nardqudc l`hmkx hm sgd aqnvmhrg yhqbnmr ̀ mc hr nauh,
ntrkx bnmmdbsdc sn sgd @kohmd nudqoqhms- BK ̀ mc ARD
hl`fdr ne sgd yhqbnmr rgnv hmgdqhsdc bnqdr vhsg D`q,
kx O`kdnynhb ̀ mc nkcdq ̀ fd 'hm rhst K@,HBO,LR c`s`(+
`mc ntsdq o`qsr vhsg nrbhkk`snqx l`fl`shb ynm`shnm-
Sgdrd odbtkh`qhshdr `qd hmsdqoqdsdc `r enql`shnm ne
bqtrs`k odq`ktlhmntr rxmlds`lnqoghb '>( fq`mhsdr
hm sgd B`qanmhedqntr+ vghbg vdqd lds`lnqoghb nudq,
oqhmsdc hm K`sd @kohmd shld- @kk ε,Ge u`ktdr `s 22/
L` cdehmd ` rl`kk q`mfd adsvddm –3-2 `mc –5-6+
rnld o`qs ne yhqbnmr vhsg `m nkc kd`c bnlonmdms
rgnv ̀  cdbqd`rd ne sgd ε,Ge c`s` sn –7-8-

Eqnl sgd r`ld ntsbqno V ne O`qudmdsr uhkk`fd hr
sgd ̀ loghankhsd 'r`lokd 4561(- Sgdqd sgd ro`qrd yhq,
bnmr qdud`k ̀ fdr ~2/1–201 L`-

Discussion and correlation of the results

Nas`hmdc oqdbhrd T,Oa yhqbnm c`s` ̀ mc sgd nrbhkk`,
snqx ynmhmf ne sgd yhqbnmr fhud duhcdmbd enq l`f,
l`shb oqnsnkhsgr ne A`bgjnun fmdhrrdr vhsg ̀  Itq`r,
rhb `fd ne 042-4±3-0 L`- Oqdkhlhm`qx c`s` enq sgd
Cnaq`k`j lds`fq`mhsdr ̀ qd hm sgd r`ld q`mfd ne 04/
L`- Ansg nqsgnfmdhrrdr `qd nudqoqhmsdc ctqhmf sgd
K`sd @kohmd lds`lnqoghrl ̀ s 44-8±6-1 Ìà- Bnmrd,
ptdmskx hrnsnod,fdnbgqnmnknfhb`k c`s` rtoonqs sgd
vnqjhmf gxonsgdrhr sg`s sgdx cdehmd ` mdv fdnknfh,
b`k tmhs – sgd A`bgjnun,Cnaq`k`j tmhs+ vghbg g`r
rhlhk`q oqnsnkhsghb ̀ fdr 'Itq`rrhb( ̀ mc lds`lnqoghb
nudqoqhms 'K`sd @kohmd( tonm sgd rhlhk`q rsqtbstq`k
bg`q`bsdqhrshbr 'M`xcdmnu ds ̀ k-+ sghr unktld(-

Fmdhrrdr ne sgd O`qudmdsr bnlokdw qdud`k ̀ m ̀ fd
ne 22/–23/ L`+ vghbg hr bnmrhrsdms vhsg sgd ̀ fd ne
ghfg,fq`cd lds`lnqoghrl hm sgd Bdmsq`k Rqdcmnfnqhd
'B`qqhf`m ds ̀ k-+ 1//5(- Sghr e`bs ̀ kknvr ̀  bnqqdk`shnm
vhsg sgd a`rdldms ne sgd Rqdcmnfnqhd ynmd ̀ mc rtf,
fdrsr ̀  rxmlds`lnqoghb fdmdq`shnm ne sgdrd fq`mhshb
ldksr- @esdq sgd ̀ bbqdshnm sn sgd Qgncnodr sgd lds`,
fq`mhsdr rteedqdc snfdsgdq vhsg sgd bqnrr,btsshmf f`a,
aqnhb anchdr '`loghankhsdr ne r`lokd 4561( sgd K`sd
@kohmd lds`lnqoghb nudqoqhms-

Ehf- 2- BK hl`fdr ne yhqbnmr eqnl r`lokd @uP,/8/ 'A`bgjnun lds`fq`mhsd(- Sgd bhqbkdr rgnv sgd
knb`shnm ne sgd K@,ronsr vhsg sgd bnqqdronmchmf 127T.1/5Oa `fd c`s`-
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