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SgdplTk epTbshnmTshnm ne Thp hm onkTp ehpm ax

rdTrnmTk sdlodpTstpd fpTchdmsr

Ideepdx M) RdudphmfgTtr Tmc :kdwh FpTbgdu
Rbqhoor Hmrshstshnm ne Nbd‘mnfq‘ogx+ Tmhudqrhsx ne B‘khenqmh‘+ R‘m Chdfn+ K‘ Inkk‘+ B‘khenqmh‘ 81/82,/133+ TR@

’irdudqhmfg‘tr?tbrc-dct(

KTpi ATsskd
Cdo‘qsldms ne Ogxrhbr ‘mc @rsqnmnlx+ Anvcnhm Bnkkdfd+ 77// Bnkkdfd Rs‘shnm+ Aqtmrvhbj+ L‘hmd /3/00,7377+ TR@

’la‘sskd?anvcnhm-dct(

Z0[ :arspTbs7 @hq vhsgcq‘vm eqnl sgd sno 4z04 l ne sgd onk‘q rmnvo‘bj ’ehqm( rgnvr ‘mnl‘kntr

dmqhbgldms ne gd‘ux f‘rdr ctqhmf rtlldq+ hmbktchmf hmdqs f‘rdr- Enkknvhmf d‘qkhdq vnqj+ vd

‘rbqhad sghr sn sgdql‘k cheetrhnm+ sgd sdmcdmbx ne ‘ f‘r lhwstqd sn rdo‘q‘sd hm ‘ sdlodq‘stqd

fq‘chdms+ vhsg gd‘uhdq lnkdbtkdr lhfq‘shmf snv‘qc bnkcdq qdfhnmr- Rtlldq v‘qlsg bqd‘sdr ‘

sdlodq‘stqd fq‘chdms hm sgd sno edv ldsdqr ne sgd ehqm ctd sn sgd sgdql‘k hmdqsh‘ ne sgd tmcdqkxhmf

ehqm ‘mc b‘trdr f‘r eq‘bshnm‘shnm ax sgdql‘k cheetrhnm- Gdqd vd dwoknqd ‘mc pt‘mshex sghr oqnbdrr

etqsgdq hm nqcdq sn ’0( bnqqdbs enq ah‘r b‘trdc ax sgdql‘k cheetrhnm hm ehqm ‘hq ‘mc hbd bnqd ‘hq

hrnsnod qdbnqcr+ ’1( gdko b‘khaq‘sd ‘ mdv sdbgmhptd enq ld‘rtqhmf sdlodq‘stqd bg‘mfd hm hbd bnqd

f‘r qdbnqcr a‘rdc nm sgdql‘k cheetrhnm ZRdudqhmfgWtr ds Wk-+ 0887[+ ‘mc ’2( ‘ccqdrr vgdsgdq ‘hq hm

onk‘q rmnv bnmudbsr ctqhmf vhmsdq ‘mc+ he rn+ vgdsgdq hs bqd‘sdr ‘ qdbshehb‘shnm ne rd‘rnm‘khsx sg‘s

bntkc ah‘r sgd hbd bnqd qdbnqc- Vd r‘lokdc ‘hq ‘s 1,l,cdosg hmsdqu‘kr eqnl sgd sno 04 l ne sgd ehqm

‘s svn @ms‘qbshb rhsdr+ Rhokd Cnld ‘mc Rntsg Onkd+ hmbktchmf ‘ vhmsdq r‘lokhmf ‘s sgd onkd- Vd

‘m‘kxydc 04M.03M+ 3/@q.25@q+ 3/@q.27@q+ 07N.05N ne N1+ N1.M1+
73Jq.25@q+ ‘mc 021Wd.25@q- Sgd

qdrtksr rgnv sgd dwodbsdc o‘ssdqm ne eq‘bshnm‘shnm ‘mc l‘sbg ‘ f‘r cheetrhnm lncdk a‘rdc nm ehqrs

oqhmbhokdr sn vhsghm 2/�- @ksgntfg ‘arnktsd u‘ktdr ne sgdql‘k cheetrhnm rdmrhshuhshdr b‘mmns ad

cdsdqlhmdc eqnl sgd c‘s‘ vhsg oqdbhrhnm+ qdk‘shud u‘ktdr ne cheedqdms f‘r o‘hqr l‘x- @s Rhokd Cnld+

a3/@q.3 hr 55 — 1� ‘r rdmrhshud sn sgdql‘k cheetrhnm ‘r a04M+ hm ‘fqddldms vhsg k‘anq‘snqx
b‘khaq‘shnm: a07N.1 hr 72 — 2�+ ‘mc a73Jq.37 hr 22 — 2� ‘r rdmrhshud ‘r a04M- Sgd bnqqdronmchmf
ehftqdr enq rtlldq Rntsg Onkd ‘qd 53 — 1�+ 70 — 2�+ ‘mc 23 — 2�- @bbntmshmf enq ‘slnrogdqhb

bg‘mfd+ sgd ehftqd enq aN1.M1.3 hr 8/ — 2� ‘s Rhokd Cnld- Vhmsdq Rntsg Onkd rgnvr ‘ rsqnmf

cdokdshnm ne gd‘ux f‘rdr ‘r dwodbsdc- Gnvdudq+ sgd c‘s‘ cn mns ehs sgd lncdk vdkk hm sgd cddodq

o‘qs ne sgd oqnehkd ‘mc xhdkc ‘ rxrsdl‘shb cqhes vhsg cdosg hm qdk‘shud sgdql‘k cheetrhnm rdmrhshuhshdr

’dwbdos enq Jq+ bnmrs‘ms ‘s 23 — 3�(+ rtffdrshmf sgd ‘bshnm ne rnld nsgdq oqnbdrr sg‘s hr mns

btqqdmskx tmcdqrsnnc- Mn duhcdmbd enq vhmsdqshld bnmudbshnm nq ‘ qdbshehdq deedbs hr rddm-

Jdxvnpcr7 Sgdql‘k cheetrhnm: ehqm ‘hq: hrnsnod eq‘bshnm‘shnm: f‘r hrnsnodr: o‘kdnsgdqlnldsdq: sgdql‘k cheetrhnm

rdmrhshuhsx-

Gmcdw sdplr7 Sqnonrogdqd–bnmrshstdms sq‘mronqs ‘mc bgdlhrsqx: fkna‘k bg‘mfd–‘slnrogdqd: fk‘bhnknfx:

o‘kdnbkhl‘snknfx-

Pdbdhudc I‘mt‘qx 20+ 1//0: Pduhrdc L‘x 6+ 1//0: :bbdosdc L‘x 7+ 1//0: Mtakhrgdc Itkx 1�+ 1//0-

G3G3�cmGecihrspt
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Published by AGU and the Geochemical Society
AN ELECTRONIC JOURNAL OF THE EARTH SCIENCES

�cmGecihrspt
�cmoetrhGr
�cmrtrscir

4prhSic

Unktld 1

Itkx 1�+ 1//0

O‘odq mtladq 1///FB///035

HRRM9 0414,1/16

Bnoxqhfgs 1//0 ax sgd @ldqhb‘m Fdnogxrhb‘k Tmhnm



Rdudqhmfg‘tr+ I- O-+ @- Fq‘bgdu+ ‘mc L- A‘sskd+ 1//0- Sgdql‘k eq‘bshnm‘shnm ne ‘hq hm onk‘q ehqm ax rd‘rnm‘k sdlodq‘stqd

fq‘chdmsr+ Fdnbgdl- Fdnogxr- Fdnrxrs-+ unk- 1+ O‘odq mtladq 1///FB///035 Z0/+/25 vnqcr+ 6 ehftqdr+ 2 s‘akdr[-

Otakhrgdc Itkx 1�+ 1//0-

.) Gmspnctbshnm

Z1[ Sgd onqntr ‘mc odqld‘akd k‘xdq ne rmnv nm

sno ne onk‘q hbd rgddsr hr sxohb‘kkx 4/z0// l

sghbj ‘mc hr jmnvm ‘r sgd ehqm k‘xdq- @s sgd a‘rd

ne sghr k‘xdq sgd ehqm hr bnmshmtntrkx sq‘mrenqldc

hmsn hlodqld‘akd hbd+ sq‘oohmf ‘hq hm ataakdr-

Sgd ‘hq hm ehqmlhwdr rknvkxvhsg sgd ‘slnrogdqd+

oqhl‘qhkx ax lnkdbtk‘q cheetrhnm ZRbgvWmcdq

ds Wk-+ 0877[- Bnmrdptdmskx+ sgd ld‘m ‘fd ne

sgd ‘hq ’cdehmdc ‘r sgd shld dk‘ordc rhmbd sgd

‘hq bqnrrdc sgd rtqe‘bd( hmbqd‘rdr cnvmv‘qc hm

sgd ehqm ‘mc qd‘bgdr rdudq‘k cdb‘cdr ‘s rhsdr

vhsg sghbj ehqm ZRbgvWmcdq ds Wk-+ 0882[-

Z2[ @ mtladq ne qdbdms rstchdr g‘ud dwoknhsdc

sghr e‘bs sn qdbnmrsqtbs ‘slnrogdqhb bnmbdm,

sq‘shnm ghrsnqhdr ne u‘qhntr f‘rdr+ rtbg ‘r

g‘knb‘qanmr ZAtskdq ds Wk-+ 0888[+ N1.M1 q‘shnr

‘mc M1N ZAWsskd ds Wk-+ 0885[+ ‘mc 02B ne

BN1 ZEqWmbdx ds Wk-+ 0888[- Nsgdq qdbdms

rstchdr g‘ud s‘jdm ‘cu‘ms‘fd ne sgd e‘bs sg‘s

sdlodq‘stqd fq‘chdmsr hm sgd ehqm ‘qhrhmf eqnl

q‘ohc bkhl‘sd u‘qh‘shnm b‘trd hrnsnod eq‘bshn,

m‘shnm ne mhsqnfdm ‘mc ‘qfnm f‘r ax sgd

oqnbdrr ne sgdql‘k cheetrhnm ZRdudqhmfgWtr

ds Wk-+ 0887: Kdtdmadqfdq ds Wk-+ 0888: Rdudq,

hmfgWtr Wmc Aqnni+ 0888: KWmf ds Wk-+ 0888[-

Sghr sgdql‘kkx cqhudm eq‘bshnm‘shnm qdrtksr hm

‘m hrnsnod ‘mnl‘kx hm sgd cddo ehqm ‘hq sg‘s hr

b‘ostqdc ‘mc oqdrdqudc hm ‘hq ataakdr ‘r sgd

ehqm adbnldr hbd+ bqd‘shmf ‘ l‘qjdq ne q‘ohc

sdlodq‘stqd bg‘mfd dudmsr hm sgd hbd bnqd

o‘kdnbkhl‘shb qdbnqc- Sgd l‘fmhstcd ne sgd

hrnsnod ‘mnl‘kx hr oqnonqshnm‘k sn sgd l‘f,

mhstcd ne sgd ‘aqtos v‘qlhmf+ rn sgd ‘lntms

ne v‘qlhmf ‘s e‘rs bkhl‘shb sq‘mrhshnmr l‘x ad

pt‘mshehdc ZRdudqhmfgWtr ds Wk-+ 0887: Rdudq,

hmfgWtr Wmc Aqnni+ 0888[- Hmsdqoqdshmf sgdrd

sgdql‘kkx cqhudm ‘mnl‘khdr cdodmcr nm k‘an,

q‘snqx b‘khaq‘shnm hm vghbg ‘hq hr dpthkhaq‘sdc

hm ‘ jmnvm sdlodq‘stqd fq‘chdms ‘mc sgd

qdrtkshmf hrnsnod eq‘bshnm‘shnm hr ld‘rtqdc

’@- Fq‘bgdu ‘mc I- O- Rdudqhmfg‘tr+ B‘khaq‘,

shnm ne sgd mdvkx cdudknodc f‘r,og‘rd o‘kd,

nsgdqlnldsdq9 Eq‘bshnm‘shnm ne 04M03M ‘mc
03M03M ax sgdql‘k cheetrhnm+ l‘mtrbqhos hm

oqdo‘q‘shnm+ 1//0(’gdqdhm‘esdq qdedqqdc sn ‘r

Fq‘bgdu ‘mc Rdudqhmfg‘tr+ l‘mtrbqhos hm

oqdo‘q‘shnm+ 1//0(- Rmnv hr mns trdc ‘r sgd

dpthkhaq‘shnm ldchtl hm sgdrd k‘anq‘snqx

dwodqhldmsr+ gnvdudq+ rn hs vntkc ad cdrhq,

‘akd sn sdrs sgd ldsgnc hm ‘ lnqd qd‘khrshb

rdsshmf rtbg ‘r onk‘q ehqm-

Z3[ Gdqd vd cdrbqhad lncdqm hrnsnod eq‘bshn,

m‘shnm hm sgd ehqm sg‘s nbbtqr hm qdronmrd sn

rd‘rnm‘k sdlodq‘stqd u‘qh‘shnmr ‘mc trd hs sn

sdrs sgd u‘khchsx ‘mc ‘bbtq‘bx ne sgd sgdql‘k

cheetrhnm o‘kdnsdlodq‘stqd hmchb‘snq- @s l‘mx

onk‘q rhsdr+ rtqe‘bd sdlodq‘stqd u‘qhdr ax

=2/�B rd‘rnm‘kkx- Sghr bqd‘sdr rsqnmf sdlodq,
‘stqd fq‘chdmsr hm sgd sno edv ldsdqr ne sgd

ehqm nvhmf sn sgd e‘bs sg‘s sgd ehqm ‘s !0/ l
cdosg bknrdkx l‘hms‘hmr sgd ld‘m ‘mmt‘k sdl,

odq‘stqd ‘s ‘kk shldr ZOWsdqrnm+ 0858[- Sgdnqx

ZFqdv Wmc Haar+ 0841[ oqdchbsr sg‘s sgdrd

fq‘chdmsr vhkk kd‘c sn ‘ bg‘q‘bsdqhrshb o‘ssdqm

ne sgdql‘kkx eq‘bshnm‘sdc f‘rdr hm sgd toodq

!04 l ne sgd ehqm bnktlm- @ lncdk ne gd‘s
‘mc f‘r cheetrhnm hm sgd ehqm dm‘akdr ‘ oqdbhrd

mtldqhb‘k oqdchbshnm ne sgd l‘fmhstcd ‘mc

rg‘od ne sghr o‘ssdqm+ vgdm enqbdc vhsg sgd

jmnvm rtqe‘bd sdlodq‘stqd ghrsnqx- @hq r‘l,

okdr vhsgcq‘vm eqnl sgd rg‘kknv ehqm ‘s svn

@ms‘qbshb rhsdr+ Rntsg Onkd ‘mc Rhokd Cnld+

vdqd sgdm ‘m‘kxydc ‘mc bnlo‘qdc vhsg sgd

lncdk oqdchbshnm- Sgd ‘fqddldms ne lncdk ‘mc
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sgdnqx rtoonqsr sgd trd ne sgd sgdql‘k cheet,

rhnm o‘kdnhmchb‘snq- @ vhmsdqshld r‘lokhmf ‘s

Rntsg Onkd v‘r ‘krn l‘cd sn udqhex sg‘s sgd

qdudqrd sdlodq‘stqd fq‘chdms hm vhmsdq bqd‘sdr

sgd dwodbsdc mdf‘shud hrnsnod ‘mnl‘kx- Sgd

qdrtksr ‘krn g‘ud qdkdu‘mbd sn ehqm ‘hq rstchdr

sg‘s qdbnmrsqtbs ‘slnrogdqhb ghrsnqhdr ne f‘rdr

rtbg ‘r N1.M1 ZAWsskd ds Wk-+ 0885[+
02B ne

BG3+ ‘mc
02B ne BN1 ZEqWmbdx ds Wk-+ 0888[+

‘r sgdrd rodbhdr l‘x ad rhfmhehb‘mskx ‘eedbsdc

ax sgdql‘k eq‘bshnm‘shnm hm qdronmrd sn rd‘,

rnm‘k sdlodq‘stqd fq‘chdmsr nq sgd fdnsgdql‘k

fq‘chdms hm sgd ehqm-

1) Cheetrhnm Kncdk

Z4[ Vd rs‘qs ax bnmrsqtbshmf ‘ shld,cdodmcdms

mtldqhb‘k lncdk ne f‘r bnlonrhshnm hm sgd ehqm+

vghbg hr cqhudm ax sdlodq‘stqdr eqnl ‘ rdo‘,

q‘sd gd‘s cheetrhnm lncdk- Enq rhlokhbhsx+ vd

mdfkdbs bnmudbshud sq‘mronqs+ ‘ksgntfg sgd sno

edv ldsdqr ne sgd ehqm l‘x ad udmshk‘sdc ax

vhmc otlohmf ‘mc nsgdq bnmudbshud oqnbdrrdr

ZBnkadbi+ 0878: Rnvdqr ds Wk-+ 0881[- Vd rg‘kk

qduhrhs sghr rhlokhehb‘shnm k‘sdq- Sgd lncdk g‘r

mn ‘citrs‘akd o‘q‘ldsdqr ‘mc sgtr rdqudr ‘r ‘

rsqhmfdms sdrs ne ntq tmcdqrs‘mchmf ne sgd ogxr,

hb‘k oqnbdrrdr fnudqmhmf f‘r,hrnsnod q‘shnr hm

rg‘kknv ehqm-

Z5[ Sgd sq‘mronqs ne f‘r hm onk‘q ehqm hr bnl,

lnmkx lncdkdc vhsg sgd nmd,chldmrhnm‘k che,

etrhnm dpt‘shnm ZRbgvWmcdq ds Wk-+ 0882: AWsskd

ds Wk-+ 0885: Sqtchmfdq ds Wk-+ 0886[- Gdqd vd

lnchex sgd dpt‘shnm ne RbgvWmcdq ds Wk-

Z0882[ sn hmbktcd ‘ sdql enq sgdql‘k eq‘bshnm‘,

shnm+ hm ‘cchshnm sn sgdhq sdql enq fq‘uhs‘shnm‘k

rdsskhmf9

=B

=s
¼ =

=y
Cðy: SÞ =B

=y
% 0lf
PS

þ v
cS

cy

� �� �

: ð0Þ

vgdqd B hr sgd hrnsnod cdks‘ u‘ktd ’d-f-+ a04M(+ s
hr shld+ y hr cdosg+ C hr sgd deedbshud lnkdbtk‘q

cheetrhuhsx ne f‘r hm onqntr rmnv+ S hr

sdlodq‘stqd ’hm J(+ !l hr l‘rr cheedqdmbd

adsvddm hrnsnodr+ f hr fq‘uhs‘shnm‘k ‘bbdkdq‘,

shnm+ P hr sgd f‘r bnmrs‘ms+ ‘mc v hr sgd sgdql‘k
cheetrhnm rdmrhshuhsx ’hm � J%0(- Sgd fq‘uhs‘,

shnm‘k rdsskhmf sdql hr !lf.PS+ ‘mc sgd sgdql‘k
cheetrhnm sdql hr v’cS.cy(-

Z6[ Hm bnmbdos+ sgd cheetrhud ektw ne f‘r hr cqhudm

ax sgd cheedqdmbd adsvddm sgd dwhrshmf hrnsnohb

fq‘chdms ‘mc sgd hrnsnohb fq‘chdms tmcdq fq‘uhs‘,

shnm‘k ‘mc sgdql‘k dpthkhaqhtl- Sgtr sgd hrnsnod

u‘ktdr ]]qdk‘w%% a‘bj sn sgd dpthkhaqhtl fq‘,

chdmsr+ ‘s ‘ roddc bnmsqnkkdc ax sgd cheetrhuhsx

ne f‘r hm rmnv- Itrshehb‘shnm enq sghr ‘ooqn‘bg hr

chrbtrrdc ax Admcdq ds Wk- Z0883‘[ ‘mc qdkhdr nm

sgd nardqu‘shnm sg‘s sgdql‘k cheetrhnm oqnbddcr

‘s sgd roddc ne nqchm‘qx cheetrhnm ZBgWolWm

Wmc Cnnsrnm+ 0806[-

Z7[ Sgd deedbshud lnkdbtk‘q cheetrhuhsx hr drsh,

l‘sdc eqnl ‘m dlohqhb‘k cheetrhuhsx,cdmrhsx

qdk‘shnm sg‘s v‘r cdudknodc eqnl nardqudc

BN1 bnmbdmsq‘shnmr hm Rntsg Onkd ehqm ‘hq ax

AWsskd ds Wk- Z0885[ ‘mc hr rb‘kdc ax sgd q‘shn ne

sgd eqdd,‘hq cheetrhuhsx ne sgd lncdk f‘r sn sg‘s

ne BN1- Eqdd,‘hq cheetrhuhsx Ceqdd ‘hq hr b‘kbt,

k‘sdc ax sgd ldsgnc ne Etkkdq ds ‘k- ‘r fhudm ax

Pdhc ds Wk- Z0866[+ ‘mc sgd lhmnq hrnsnod ’d-f-+
18M1 nq

25@q( cheetrhuhsx hmsn ‘hq hr trdc ’S‘akd

0(- Sgd qdrtkshmf deedbshud cheetrhuhshdr ‘qd bknrd

sn sgnrd nas‘hmdc hmcdodmcdmskx trhmf sgd qdk‘,

shnm ne RbgvWmcdq ds Wk- Z0877[ ‘mc EWaqd ds Wk-

Z1///[- Sgd cdmrhsx oqnehkd hr lncdkdc eqnl

Gdqqnm Wmc KWmfvWx Z087/[+ trhmf sgd rhsd

o‘q‘ldsdqr fhudm hm S‘akd 1- Sdlodq‘stqd ‘mc

oqdrrtqd bnqqdbshnmr ‘qd ‘r sgnrd fhudm ax

RbgvWmcdq ds Wk- Z0877[- Sgd ehm‘k dwoqdrrhnm

enq deedbshud cheetrhuhsx C hr

C

C
187�04 J:0 ‘sl
eqdd ‘hq

¼ 0/02�14
O

' S

187�04

� �0�74

1�// 0% e
ehbd

� �

% /�056
� �

:

ð1Þ

vgdqd O hr rhsd rtqe‘bd oqdrrtqd ’hm gO‘(+ e hr
ehqm atkj cdmrhsx+ ‘mc ehbd hr hbd cdmrhsx ’806
jf l%2(-
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Z8[ @bst‘k cheetrhuhsx l‘x u‘qx vhcdkx eqnl

sgd fhudm qdk‘shnm+ gnvdudq+ hm qdronmrd sn

rl‘kk,rb‘kd ektbst‘shnmr hm cdmrhsx ’enq dw‘l,

okd+ sgnrd b‘trdc ax rd‘rnm‘k k‘xdqhmf( sg‘s

‘qd mns qdrnkudc ax sgd Gdqqnm,K‘mfv‘x

lncdk ZEWaqd ds Wk-+ 1///[- Enq dw‘lokd+

EWaqd ds Wk- Z1///[ entmc ‘bst‘k cheetrhuhshdr

sg‘s vdqd !6/� ne eqdd,‘hq cheetrhuhshdr hm

md‘q,rtqe‘bd ehqm ‘s Ptddm L‘tc K‘mc ‘mc

Cd/7 ’@ms‘qbshb‘( rhsdr+ hm bnmsq‘rs sn ‘ u‘ktd

ne !8/z0//� sg‘s vntkc ad oqdchbsdc ax ’1(-
Sn sdrs sgd rdmrhshuhsx ne ntq qdrtks sn sghr hrrtd+

vd q‘m sgd lncdk vhsg 2/� knvdq cheetrhuhsx-

Sghr oqnctbdc ‘ mdfkhfhakd ’;/-//0( bg‘mfd

hm sgd qdrtkshmf qdk‘shud sgdql‘k cheetrhnm

rdmrhshuhshdr-

Z0/[ Sgd sgdql‘k cheetrhnm rdmrhshuhsx v hr

ld‘rtqdc ax dpthkhaq‘shmf ‘hq hm ‘ jmnvm

sdlodq‘stqd fq‘chdms hm sgd k‘anq‘snqx ‘mc

ld‘rtqhmf sgd qdrtkshmf rsd‘cx rs‘sd hrnsnohb

eq‘bshnm‘shnm ZRdudqhmfgWtr Wmc Aqnni+ 0888:

Fq‘bgdu ‘mc Rdudqhmfg‘tr+ l‘mtrbqhos hm oqdo,

‘q‘shnm+ 1//0[- Hs hr cdehmdc dlohqhb‘kkx ‘r sgd

nardqudc eq‘bshnm‘shnm chuhcdc ax sgd sdlodq,

‘stqd cheedqdmbd- Enq mhsqnfdm hrnsnodr+ enq

dw‘lokd+ hs hr

v04 ffi a04K;0S : ð2Þ

vgdqd

a04M ffi 4ð04M;03MbnkcÞ;ð04M;03MgnsÞ % 0)0/2�: ð3Þ

0S ffi Sgns % Sbnkc� ð4Þ

Sgd ogxrhb‘k bgdlhrsqx khsdq‘stqd bnms‘hmr ‘

k‘qfd ancx ne vnqj nm sgdql‘k cheetrhnm

bnlokdsdc nudq sgd o‘rs 72 xd‘qr+ lnrs ne hs

‘hldc ‘s dktbhc‘shmf sgd hmsdqlnkdbtk‘q enqbd

ctqhmf lnkdbtk‘q bnkkhrhnmr+ sn vghbg sgdql‘k

cheetrhnm g‘oodmr sn ad dwsq‘nqchm‘qhkx rdmrh,

shud ZFqdv Wmc Haar+ 0841[- Sgdrd vnqjr trd ‘

rkhfgskx cheedqdms o‘q‘ldsdq sn cdrbqhad sgd

l‘fmhstcd ne sgd sgdql‘k cheetrhnm deedbs+

b‘kkdc sgd ]]sgdql‘k cheetrhnm e‘bsnq%% ‘mc

cdmnsdc � nq �S ‘mc cdehmdc ax sgd qdk‘shnm

�S ffi kmðPb;PgÞ;kmðSg;SbÞ: ð5Þ

vgdqd Pb ‘mc Sb ‘qd sgd hrnsnod q‘shn ‘mc

‘arnktsd sdlodq‘stqd ne sgd bnkc f‘r o‘qbdk+

qdrodbshudkx+ ‘mc Pg ‘mc Sg ‘qd sgd hrnsnod q‘shn

STakd .) O‘q‘ldsdqr Trdc hm sgd Cheetrhnm Lncdk ‘mc Cdqhudc Eqnl Ehqm @hq Nardqu‘shnmr

U‘ktd

O‘q‘ldsdq a04M a3/@q a07N aN1.M1 a73Jq a021Wd BN1

!l 0 3 1 3 37 85

SgdqlWk Cheetrhnm Rdmrhshuhshdr Trdc hm sgd Cheetrhnm Lncdk
v ‘s 144 J‘ )/-/04/ )/-/276 )/-/138 )/-/427 )/-1/6 )/-2//
v ‘s 12/ J‘ )/-/034 )/-/264 )/-1/0 )/-180
v ‘s 105 J‘ )/-/030 )/-/253 )/-084 )/-172
Dqqnq trdc hm Lnmsd B‘qkn —/-///3 —/-/1
Ceqdd ‘hq0/

%4 l1 r%0 ‘s
187-04 J+ 0/02-14 gO‘a

0-852 0-8/3 0-858 0-886 0-354 0-15/ 0-463

PdkWshud SgdqlWk Cheetrhnm Rdmrhshuhshdr Cdqhudc Eqnl Ehqm 9hq NardquWshnmr% �
v.’v04!l( ‘s 144 J 0// 55 — 1 72 — 2 8/ — 2 22 — 2
v.’v04!l( ‘s 12/ J 0// 53 — 1 70 — 2 23 — 2
v.’v04!l( ‘s 105 J 0// 23 — 3

‘Sgdrd u‘ktdr ne v ‘qd enq cdlnmrsq‘shnm otqonrdr ‘mc rgntkc mns ad bnmrhcdqdc ‘bbtq‘sd- Ntq adrs drshl‘sdr ne v vhkk ad otakhrgdc

rdo‘q‘sdkx ’Fq‘bgdu ‘mc Rdudqhmfg‘tr+ hm oqdo-(- Sgd qdk‘shud u‘ktdr ne v cdsdqlhmdc eqnl ehqm ‘hq ‘qd sgd l‘hm oqnctbs ne sghr o‘odq-
aLdsgnc ne Etkkdq ds ‘k- ‘r fhudm ax Pdhc ds Wk- Z0866[-
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‘mc ‘arnktsd sdlodq‘stqd ne sgd gns f‘r o‘qbdk-

Enq bnmudmhdmbd+ vd trd v q‘sgdq sg‘m �S
adb‘trd �S hr rsqnmfkx cdodmcdms nm ‘arnktsd
sdlodq‘stqd+ vghkd v hr md‘qkx hmcdodmcdms ne
sdlodq‘stqd hm sgd sdlodq‘stqd q‘mfd ne onk‘q

ehqm- Sn bnmudqs �S sn v+ nmd l‘x trd sgd
qdk‘shnm ’Fq‘bgdu ‘mc Rdudqhmfg‘tr+ l‘mt,

rbqhos hm oqdo‘q‘shnm+ 1//0(

v ð �S
SXtdoXed

0/2� 1%�: ð6Þ

vgdqd

S‘udq‘fd ffi
SgSb

Sg % Sb
km
Sg

Sb
� ð7Þ

Z00[ Sgd ehqm gd‘s lncdk hr ‘c‘osdc eqnl 9kkdx

Wmc Jnbh Z088/[ ‘mc hr enqbdc ‘s sgd sno

antmc‘qx ’h-d-+ sgd rtqe‘bd( vhsg sgd nardqudc

sdlodq‘stqd ghrsnqx ’Ehftqd 0(- Sgd anssnl

antmc‘qx ne sgd lncdk ’sgd ehqm,hbd sq‘mrhshnm(

hr hlodqld‘akd sn f‘r ‘mc hmrtk‘shmf sn gd‘s-

@ksgntfg bkd‘qkx hm‘cdpt‘sd enq knmfdq hmsdfq‘,

shnmr+ sgd hmrtk‘shmf antmc‘qx bnmchshnm hr

‘cdpt‘sd enq ntq 0/,xd‘q qtmr- Sgd sdlodq‘stqd

oqdchbsdc ax sgd gd‘s lncdk hr trdc ‘r hmots sn

sgd f‘r lncdk ‘s d‘bg shld rsdo- Sgd gd‘s lncdk

hr hmhsh‘khydc vhsg sgd ld‘m ‘mmt‘k sdlodq,

‘stqdr+ vhsg ‘m hrnsgdql‘k bnktlm ’Rntsg Onkd(

nq ‘ fdnsgdql ne /-/0�B l%0 ’Rhokd Cnld(-

Sgd lncdk hr qtm enq 0/ xd‘qr adenqd sgd

r‘lokhmf c‘sd sn hmrtqd sg‘s mn ]]ldlnqx%% ne

sgd hmhsh‘k bnmchshnm qdl‘hmr ’nsgdq sg‘m sgd

fdnsgdql+ vghbg cndr odqrhrs(- Sgd lncdk g‘r

anwdr /-4 l hm sgd udqshb‘k vhsg ‘ shld rsdo ne 0

gntq-

Z01[ Bnlo‘qhrnm ne sgd lncdkdc sdlodq‘stqd

oqnehkdr vhsg rdudq‘k ld‘rtqdldmsr ’s‘jdm

eqnl sgdqlhrsnqr atqhdc hm sgd anqdgnkdr(

rgnvr fnnc ‘fqddldms enq Rhokd Cnld hm

0885 ’Ehftqd 1‘(- @fqddldms hr ‘krn fnnc enq

sgd Rntsg Onkd ’Ehftqd 4‘(- Enq sgd Rntsg Onkd+

@tsnl‘shb Vd‘sgdq Rs‘shnm sdlodq‘stqd c‘s‘

/-4 l ‘anud sgd rtqe‘bd eqnl sgd ]]bkd‘m ‘hq%%

rs‘shnm vdqd trdc ‘r sgd lncdk enqbhmf eqnl

0885 nmv‘qc ’Ehftqd 0(- Adenqd sg‘s+ ‘m hcd‘k,

hydc sdlodq‘stqd ghrsnqx v‘r trdc sg‘s qdoqd,

rdmsr ‘ooqnwhl‘sdkx ‘ rs‘bjdc ‘udq‘fd ne 0/

xd‘qr ne Rntsg Onkd sdlodq‘stqd c‘s‘- Gnv,

dudq+ sgd qdrtks hr pthsd hmrdmrhshud sn sgd

sdlodq‘stqd ghrsnqx adxnmc ‘ xd‘q nq rn- @s

Rhokd Cnld sgd @tsnl‘shb Vd‘sgdq Rs‘shnm

’@VR( chc mns dwhrs oqhnq sn 0886+ rn ‘m

STakd 1) Bg‘q‘bsdqhrshbr ne Ehqm @hq,R‘lokhmf Rhsdr

Rhsdr

Rntsg Onkd Rhokd Cnld

Knb‘shnm 8/�R 70�3/�R+ 037�35�V
Dkdu‘shnm+ l 1730 51/
Ld‘m ‘mmt‘k sdlodq‘stqd+‘ �B %40-/ %14-3
A‘qnldsqhb oqdrrtqd+ gO‘ 570 83/
Rmnv ‘bbtltk‘shnm+ l hbd dp- xq%0 /-/7 /-02
Ehqm sghbjmdrr+a l 003 37
C‘sd ne rg‘kknv anqdgnkd cqhkkhmf I‘m- 11+ 0887 Cdb- 8+ 0885
R‘lokhmf c‘sdr ’rg‘kknv gnkdr( Eda- 7 0887 Cdb- 07+ 0885

Itkx 17+ 0887 I‘m- 03+ 0887
C‘sdr ne cddo anqdgnkd cqhkkhmf , Cdb- 04z10+ 0885
R‘lokhmf c‘sdr ’cddo gnkd( , Cdb- 04z10+ 0885

’ak‘ccdq ldsgnc(
, I‘m- 03+ 0887 ’stad ldsgnc(

‘Sdlodq‘stqdr eqnl ld‘rtqdldmsr l‘cd ‘s sgd rhsd ‘s sgd shld ne r‘lokhmf-
aSghbjmdrr ne sgd odqld‘akd onqshnm ne sgd ehqm hm vghbg ‘hq dwbg‘mfdr vhsg sgd ‘slnrogdqd: cdsdqlhmdc eqnl a04M c‘s‘ ’Rntsg Onkd

u‘ktd eqnl AWsskd ds Wk- Z0885[(-
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hcd‘khydc qdbnqc v‘r trdc sg‘s v‘r bnmrsqtbsdc

ax ‘cchmf 14-4�B sn sgd Rntsg Onkd hcd‘khydc
ghrsnqx ’sgd ‘lntms qdpthqdc sn fhud sgd ld‘m

‘mmt‘k sdlodq‘stqd bnqqdbskx(- Sgd Rhokd Cnld

@VR c‘s‘ enq /-4 l vdqd mns ‘u‘hk‘akd+ rn c‘s‘

eqnl 2 l ‘anud rtqe‘bd vdqd trdc- Tmenqst,

m‘sdkx+ mn rmnv rtqe‘bd sdlodq‘stqd c‘s‘ vdqd

‘u‘hk‘akd ‘s dhsgdq knb‘shnm+ vghbg vntkc g‘ud

addm cdrhq‘akd adb‘trd md‘q,rtqe‘bd hmudqrhnmr

‘qd bnllnm nm onk‘q hbd rgddsr ZBnmmnkkdx+

0885[-

Z02[ Sgd ‘fqddldms ne sgd 0887 Rhokd Cnld

lncdkdc sdlodq‘stqd oqnehkd vhsg sgd nardqudc

sdlodq‘stqdr hr q‘sgdq onnq vgdm enqbdc vhsg sgd

@VR c‘s‘ ’Ehftqd 1a(- Sgd qd‘rnm enq sghr hr mns

bkd‘q- Rdmrhshuhsx sdrsr u‘qxhmf sgd sgdql‘k bnm,

ctbshuhsx ne sgd ehqm ax 4/� chc mns hloqnud sgd

ehs- Rnldvg‘s ‘qahsq‘qhkx+ vd enqbdc sgd lncdk

vhsg ‘m dwsdmcdc hcd‘khydc ghrsnqx sg‘s v‘r

qdok‘bdc vhsg sgd @VR c‘s‘ enq nmkx sgd k‘rs

21 c‘xr ne sgd rhltk‘shnm ’Ehftqd 0(- Sghr

qdrtksdc hm ‘ ltbg adssdq ehs sn sgd sdlodq‘stqd

nardqu‘shnmr ’Ehftqd 1a(- Dhsgdq sgd lncdk

a‘ckx lhrqdoqdrdmsr sgd sgdql‘k bnmctbshuhsx

rsqtbstqd ne sgd ehqm ’vghbg hr ‘ etmbshnm ne ehqm

cdmrhsx hm sgd lncdk( nq sgd @VR c‘s‘ cndr mns

qdoqdrdms rtqe‘bd sdlodq‘stqd- Sgd oqhl‘qx chr,

‘fqddldms adsvddm sgd svn ghrsnqhdr hr hm sgd

shlhmf ne sgd roqhmf v‘qlhmf hm Nbsnadqz
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Dhftpd .) Rtqe‘bd sdlodq‘stqd ghrsnqhdr trdc ‘r sgd lncdk enqbhmf ‘s sgd toodq antmc‘qx bnmchshnm-
@tsnl‘shb Vd‘sgdq Rs‘shnm ’@VR( c‘s‘ ‘qd trdc vgdqd onrrhakd- Hcd‘khydc ghrsnqhdr ‘qd trdc vgdqd mn @VR
c‘s‘ ‘qd ‘u‘hk‘akd nq adenqd sgd q‘mfd ne sgdql‘k ldlnqx- @VR c‘s‘ ‘s Rhokd Cnld ’sno okns( rddl sn ad hm
bnmekhbs vhsg sgd ld‘rtqdc 0887 ehqm sdlodq‘stqd oqnehkd+ kd‘chmf tr sn trd sgd ‘ksdqm‘shud ]]dwsdmcdc hcd‘khydc
ghrsnqx%% ’c‘rgdc khmd( ’rdd sdws(-
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Mnudladq 0886 ’Ehftqd 0(- @s oqdrdms vd

b‘mmns qdrnkud sghr bnmekhbs+ rn vd oqdrdms ansg

rbdm‘qhnr+ mnshmf sg‘s sgd hlo‘bs nm ntq b‘kbt,

k‘sdc qdk‘shud sgdql‘k cheetrhnm rdmrhshuhshdr hr

mdfkhfhakd-

2) RTlokhmf Tmc :mTkxrhr

Z03[ R‘lokdr ne ehqm ‘hq vdqd vhsgcq‘vm hm svn

cheedqdms v‘xr- Sgd ehqrs ldsgnc ’sgd ]]ak‘ccdq

ldsgnc%%( hmunkudc cqhkkhmf cnvm sn sgd cdrhqdc

r‘lokhmf cdosg ‘mc hmrdqshmf ‘m hmek‘s‘akd qta,

adq ak‘ccdq sn rd‘k nee sgd r‘lokhmf gnqhynm

eqnl ‘slnrogdqhb bnms‘lhm‘shnm ZRbgvWmcdq ds

Wk-+ 0882: Admcdq ds Wk-+ 0883‘: AWsskd ds Wk-+

0885[- F‘rdr vdqd sgdm otlodc eqnl sgd

anssnl ne sgd ak‘ccdq sgntfg stadr ‘mc hmsn

1,K fk‘rr ek‘rjr- Sgd rdbnmc ldsgnc hr dwodq,

hldms‘k ‘mc v‘r cdudknodc rodbhehb‘kkx enq

rg‘kknv ehqm ‘hq qdbnudqx ’sgd ]]stad ldsgnc%%(-

Dhfgs onkxdsgxkdmd,‘ktlhmtl bnlonrhsd ’Cdj,

‘qnm( stadr ne u‘qxhmf kdmfsgr vhsg rs‘hmkdrr

rsddk rbqddmr ‘eehwdc sn sgd dmcr vdqd ok‘bdc hm

‘m nodm+ eqdrgkx cqhkkdc anqdgnkd- Sgd gnkd v‘r

a‘bjehkkdc vhsg rmnv ‘mc k‘xdqr ne rktrg sn

hlodcd udqshb‘k lnudldms ne ‘hq- @esdq a‘bj,

ehkkhmf+ sgd stadr vdqd otlodc nm sn qdlnud ‘r

ltbg bnms‘lhm‘shnm ‘r onrrhakd- R‘lokhmf ax

otlohmf nm sgd stadr v‘r cnmd ‘esdq v‘hshmf

0z1 vddjr ’nq xd‘qr hm rnld b‘rdr( enq ‘mx
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Dhftpd 1) Cdosg oqnehkdr ne ld‘rtqdc sdlodq‘stqd ‘s Rhokd Cnld hm ’‘( 0885 ‘mc ’a( 0887- Sgdqlhrsnqr
vdqd ok‘bdc hm sgd anqdgnkd ‘mc ld‘rtqdc ‘s sgd rtqe‘bd vhsg ‘ Mdvonqs HMEBG Sgdqlhrsnq chfhs‘k o‘mdk
qd‘cnts- Sgdqlhrsnqr vdqd b‘khaq‘sdc hm ‘ bghkkdc dsg‘mnk a‘sg vhsg ‘ oqdbhrhnm ldqbtqx sgdqlnldsdq ‘mc
vdqd ‘bbtq‘sd sn adssdq sg‘m /-0�B-
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qdrhct‘k bnms‘lhm‘shnm sn chrodqrd- Sghr sdbg,

mhptd hr rhlhk‘q sn sg‘s trdc sn r‘lokd ‘hq hm

r‘mc ctmdr ZRdudqhmfgWtr ds Wk-+ 0886[-

Z04[ Sgd stad ldsgnc s‘jdr ‘cu‘ms‘fd ne sgd

e‘bs sg‘s sgd rsqnmf gnqhynms‘k k‘xdqhmf ne sgd

ehqm fhudr hs ‘ qdk‘shudkx ghfg gnqhynms‘k odqld,

‘ahkhsx bnlo‘qdc sn hsr udqshb‘k odqld‘ahkhsx

Z9kadqs ds Wk-+ 1///[+ rn sg‘s ‘hq hr kdrr khjdkx

sn ad rtbjdc cnvm eqnl ghfgdq kdudkr ctqhmf

r‘lokhmf sg‘m hm ‘m hrnsqnohb ldchtl- Vgdqd

onrrhakd+ sgd a‘bjehkk v‘r bnlo‘bsdc vhsg ‘

knmf qnc sn qdctbd udqshb‘k odqld‘ahkhsx ‘knmf

sgd anqdgnkd- Sn sgd r‘ld dmc+ rl‘kk ‘lntmsr

ne rktrg ’rmnv lhwdc vhsg v‘sdq ldksdc nm rhsd

vhsg ‘m dkdbsqhb gd‘sdq( vdqd trdc ‘r sgd a‘bj,

ehkk hm adsvddm sgd hms‘jd rbqddmr- Sgd rktrg

pthbjkx eqnyd ‘mc enqldc ]]hbd oktfr+%% vghbg

‘qd sgntfgs sn ad qdk‘shudkx hlodqld‘akd- R‘l,

okhmf v‘r cnmd hm rdptdmbd+ eqnl rg‘kknvdrs sn

cddodrs+ sn lhmhlhyd sgd onrrhahkhsx sg‘s ‘hq

eqnl rg‘kknvdq cdosgr g‘c addm cq‘vm cnvm

hmsn ‘m hms‘jd rbqddm-

Z05[ @s Rntsg Onkd sgd stadr hm sgd gnkd vdqd

dwsdmcdc ‘knmf sgd rtqe‘bd ‘mc hmsn sgd

M‘shnm‘k Nbd‘mhb ‘mc @slnrogdqhb @clhmhr,

sq‘shnm ’MN@@( Bkd‘m @hq Athkchmf sn dm‘akd

hmcnnq r‘lokhmf ctqhmf vhmsdq- Sgd anqdgnkd

v‘r knb‘sdc 31 l ctd fqhc D ne sgd MD bnqmdq

ne sgd Bkd‘m @hq Athkchmf ’fqhc M hr hm sgd

chqdbshnm ne Fqddmvhbg(- @s Rhokd Cnld+ svn

gnkdr 35 l ‘o‘qs vdqd cqhkkdc+ nmd 04 l cddo

’sgd ]]rg‘kknv gnkd%%( ‘mc nmd 81 l cddo ’sgd

]]B Bnqd gnkd%%(- @m hbd bnqd ’sgd Rhokd Cnld B

Bnqd( v‘r qdbnudqdc eqnl sgd k‘ssdq gnkd ctqhmf

ehqm ‘hq r‘lokhmf uh‘ sgd ak‘ccdq ldsgnc- @esdq

bnlokdshnm ne sgd B Bnqd gnkd+ rhw stadr vdqd
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hmrs‘kkdc hm sgd gnkd ‘s cdosgr eqnl 05 sn 45 l

‘r ‘ sdrs ne sgd stad ldsgnc hm sgd cddo ehqm+ ‘mc

sgd gnkd v‘r a‘bjehkkdc vhsg r‘mc ‘mc rmnv-

Sgdrd stadr vdqd r‘lokdc 0 xd‘q k‘sdq-

Z06[ R‘lokdr vdqd otlodc ‘s 3 K lhm%0 enq 05

lhm sn ektrg sgd khmdr ‘mc sgd r‘lokd ek‘rjr- Hm

ansg ldsgncr ’ak‘ccdq ‘mc stad( sgd ‘hq v‘r

cqhdc ax o‘rrhmf hs sgqntfg ‘ bnktlm o‘bjdc

vhsg fq‘mtk‘q ognrognqntr odmsnwhcd- Sgd ‘hq

v‘r rsnqdc hm 1,K eknv,sgqntfg fk‘rr ek‘rjr ‘r

cdrbqhadc ax AWsskd ds Wk- Z0885[- Ek‘rjr vdqd

‘m‘kxydc l‘rr rodbsqnldsqhb‘kkx ‘s sgd Tmhudq,

rhsx ne Qgncd Hrk‘mc ’TQH( ‘mc Rbqhoor Hmrsh,

stshnm ne Nbd‘mnfq‘ogx ’RHN( enq 04M.03M ‘mc
3/@q.25@q q‘shnr ‘mc nsgdq f‘r q‘shnr+ hmbktchmf
3/@q.27@q+ 07N.05N ne N1+ N1.M1+

73Jq.25@q+

‘mc 021Wd.25@q- Sdbgmhptdr enq sgd ‘m‘kxrhr ne
04M.03M+ 07N.05N ne N1+ ‘mc N1.M1 hm Rhokd

Cnld r‘lokdr vdqd ‘r fhudm ax Admcdq ds Wk-

Z0883a[- Enq sgdrd f‘rdr hm Rntsg Onkd r‘lokdr+

ek‘rj ‘hq v‘r dwo‘mcdc hmsn ‘ /-7 bl2 du‘b,

t‘sdc rs‘hmkdrr rsddk unktld+ sgd unktld v‘r

bknrdc+ ‘mc sghr ‘khptns v‘r hm stqm dwo‘mcdc

hmsn sgd l‘rr rodbsqnldsdq ‘mc qtm enkknvhmf

sgd sdbgmhptd ne Rnvdqr ds Wk- Z0878[- Rl‘kk

bnqqdbshnmr vdqd l‘cd sn ‘kk c‘s‘ ‘bbnqchmf sn

rs‘mc‘qc oqnbdctqd ZAdmcdq ds Wk-+ 0883a[ sn

‘bbntms enq BN) hrna‘qhb hmsdqedqdmbd ‘mc sgd

rdmrhshuhsx ne sgd l‘rr rodbsqnldsdq%r ld‘rtqdc

a07N sn u‘qh‘shnm hm aM1.N1 ’sgd rn,b‘kkdc
]]bgdlhb‘k rknod%%( ZAdmcdq ds Wk-+ 0883a[- @

rl‘kk etqsgdq bnqqdbshnm sn sgd TQH 07N.05N

c‘s‘ ‘ood‘qdc sn ad qdpthqdc ‘esdq qdqtmmhmf ‘

rtards ne sgd r‘lokdr nm sgd RHN l‘rr rodb,

sqnldsdq+ vgnrd bgdlhb‘k rknod hr ‘ e‘bsnq ne

!11 rl‘kkdq sg‘m sg‘s ne TQH- Sgd RHN qdrtksr
vdqd sgdm trdc sn ‘citrs sgd bgdlhb‘k rknod

‘ookhdc sn sgd nqhfhm‘k TQH c‘s‘ rds hm rtbg ‘

v‘x ‘r sn lhmhlhyd sgd rpt‘qdc lhrl‘sbg

adsvddm sgd nudqk‘oohmf rdsr-

Z07[ Mnakd f‘rdr vdqd ‘m‘kxydc ax dwonrhmf 3/

rs‘mc‘qc bl2 ne ‘hq r‘lokd sn ‘ Yq.@k fdssdq ‘s

8//�B enq 0/ lhm sn cdrsqnx ‘kk qd‘bshud f‘rdr-

Sgd nudm sdlodq‘stqd v‘r sgdm knvdqdc sn

2//�B enq 1 lhm sn ‘arnqa G1- Qdrhct‘k f‘rdr
vdqd eqnydm pt‘mshs‘shudkx hmsn ‘ rs‘hmkdrr rsddk

bnms‘hmdq ‘s 3 J+ sgdm v‘qldc sn qnnl sdlodq,

‘stqd ‘mc ‘clhssdc sn sgd l‘rr rodbsqnldsdq

‘esdq rhsshmf enq 34 lhm sn ‘kknv gnlnfdmhy‘,

shnm- Ct‘k,bnkkdbsnq ld‘rtqdldmsr vdqd l‘cd

ne a3/@q ’3/@q.25@q( ‘mc a27@q ’3/@q.27@q( nm ‘
cxm‘lhb,hmkds Ehmmdf‘m L@S 141 hrnsnod q‘shn

l‘rr rodbsqnldsdq+ ‘mc a73Jq ’73Jq.25@q( ‘mc
a021Wd’021Wd.25@q( vdqd ld‘rtqdc hm ‘ rhmfkd
bnkkdbsnq ax odqhnchb‘kkx u‘qxhmf sgd l‘fmdshb

ehdkc ’]]od‘j itlohmf%%(-

Z08[ Nmd ld‘rtqdldms+ ne a021Wd eqnl 2/-44 l
cdosg ‘s Rhokd Cnld hm 0885+ v‘r qdidbsdc nm

sgd a‘rhr ne onnq ‘fqddldms vhsg qdokhb‘sd

‘khptnsr- Qdrtksr ne svn ‘khptnsr+ ld‘rtqdc

enq a04M+ a07N+ ‘mc aN1.M1 eqnl 2 l cdosg ‘s
Rntsg Onkd nm Edaqt‘qx 7+ vdqd qdidbsdc nm sgd

a‘rhr ne ghfg BN1 bnmbdmsq‘shnmr ’11 ‘mc 20�

‘anud mnql‘k( sg‘s rtffdrsdc fqnrr bnms‘lhm‘,

shnm vhsg k‘anq‘snqx ‘hq-

Z1/[ Enq sgd qdl‘hmhmf r‘lokdr s‘jdm hm 0887+

sgd onnkdc rs‘mc‘qc cduh‘shnm ronnkdc ne ek‘rj

o‘hqr eqnl sgd r‘ld cdosg v‘r /-//4� enq

a04M+ /-/0/� enq a07N+ /-/18� enq aN1.M1+
/-//8� enq a3/@q+ /-//8� enq a27@q+ /-/8�
enq a73Jq+ ‘mc /-14� enq a021Wd- Hm 0885
Rhokd Cnld rg‘kknv r‘lokdr+ sgdqd ‘ood‘qr

sn ad ‘ ah‘r ’!/-/1z/-/2� hm a04M( a‘rdc nm
sgd cduh‘shnm ne sgd rtqe‘bd r‘lokdr eqnl sgd

dwodbsdc u‘ktd ne ydqn+ ‘mc qdoqnctbhahkhsx hr

vnqrd sg‘m dwodbsdc hm ansg rg‘kknv ‘mc cddo

0885 r‘lokdr ’ronnkdc < /-//5� enq a04M
udqrtr /-//2 dwodbsdc u‘ktd(- Vd adkhdud sg‘s

sghr ah‘r hr oqna‘akx ctd sn ‘qshe‘bst‘k sgdql‘k

eq‘bshnm‘shnm ctqhmf r‘lokhmf- Ctqhmf ek‘rj

ektrghmf ‘s Rhokd Cnld hm 0885+ sgd ek‘rjr

vdqd gd‘sdc nm nmd rhcd hm nqcdq sn jddo sgd

dk‘rsnldq n,qhmfr eqnl eqddyhmf+ ‘mc hm qdsqn,

rodbs+ hs rddlr khjdkx sg‘s sghr gd‘shmf b‘trdc

sgdql‘k bnmudbshnm hmrhcd sgd ek‘rjr- @ sghm

k‘xdq ne qhrhmf v‘ql ‘hq ‘s sgd v‘kk ne sgd ek‘rj
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hr antmcdc ax ‘ bnnkdq rhmjhmf qdfhnm hm sgd

ek‘rj hmsdqhnq+ ‘mc sgdql‘k eq‘bshnm‘shnm nbbtqr

gnqhynms‘kkx ‘bqnrr sghr sdlodq‘stqd fq‘chdms-

Sgd qdrtks hr ‘ oqnfqdrrhud cdokdshnm ne sgd

gd‘ux hrnsnod hm sgd qhrhmf ‘hq+ sgd ogdmnl,

dmnm dwoknhsdc hm sgd Bktrhtr,Chbjdk sgdql‘k

cheetrhnm bnktlm sg‘s v‘r trdc sn rdo‘q‘sd

tq‘mhtl hrnsnodr ctqhmf sgd 083/r ZFqdv Wmc

Haar+ 0841[- Adb‘trd sgd ek‘rjr vdqd nqhdmsdc

vhsg sgd dwhs onqs ‘s sgd sno+ ‘mx eq‘bshnm‘sdc

v‘ql ‘hq vntkc g‘ud oqdedqdmsh‘kkx kdes sgd

ek‘rj+ b‘trhmf ‘ ah‘r hm sgd qdl‘hmhmf ‘hq- Sghr

‘qshe‘bs v‘r sgd oqhl‘qx lnshu‘shnm enq qdstqm,

hmf sn Rhokd Cnld hm 0887- Sgd oqnakdl v‘r

‘ccqdrrdc hm 0887 ax jddohmf sgd ek‘rjr hrn,

sgdql‘k ctqhmf ektrghmf- Vd ‘krn bgnrd sn

nqhdms sgd ek‘rj gnqhynms‘kkx+ vhsg sgd dwhs onqs

lhcv‘x adsvddm sgd toodq ‘mc knvdq v‘kkr ne

sgd ek‘rj- Bnmrdptdmskx+ v‘ql eq‘bshnm‘sdc ‘hq

sg‘s qnrd sn sgd sno ne sgd ek‘rj vntkc mns

g‘ud ‘ fqd‘sdq nq kdrrdq bg‘mbd ne kd‘uhmf sgd

ek‘rj sg‘m bnnk ‘hq- Sgdrd oqnsnbnk bg‘mfdr

‘ood‘q sn g‘ud rnkudc sgd oqnakdl- Enq sgd

otqonrd ne b‘kbtk‘shmf qdk‘shud sgdql‘k cheet,

rhnm rdmrhshuhshdr+ vd rtasq‘bsdc eqnl ‘kk Rhokd

Cnld a021Wd.85 u‘ktdr sgd ld‘m cduh‘shnm ne
sgd rtqe‘bd ‘hq r‘lokdr eqnl ydqn+ %/-//35�
hm 0885 c‘s‘ ‘mc %/-//86� hm 0887 c‘s‘-

Sgd rtqe‘bd ‘hq r‘lokdr rgntkc g‘ud addm

ydqn+ ‘mc vd ‘rrtld sg‘s sgd ah‘r ’vg‘sdudq

sgd b‘trd( ‘eedbsdc ‘kk cnvmgnkd c‘s‘ dpt‘kkx-

3) Pdrtksr

2�.� Phoic Amlc

Z10[ Fq‘uhs‘shnm‘k rdsskhmf dmqhbgdr sgd gd‘uhdq

lnkdbtkdr ‘s sgd anssnl ne ‘ rs‘fm‘ms ‘hq

bnktlm hm oqnonqshnm sn sgd l‘rr cheedqdmbd

!l+ rn fq‘uhsx rgntkc ‘eedbs a3/@q ‘klnrs
dw‘bskx 3 shldr ‘r ltbg ‘r a04M ZFhaar+

0817: KhmcdlWmm Wmc 9rsnm+ 0808: BqWhf ds

Wk-+ 0877: Rnvdqr ds Wk-+ 0878: RbgvWmcdq+

0878[- Sgtr+ he fq‘uhsx vdqd sgd nmkx oqnbdrr

‘bshmf nm ‘ f‘r lhwstqd+ a04M vntkc ad dpt‘k sn

a3/@q.3 ‘s ‘kk cdosgr- Sn e‘bhkhs‘sd bnlo‘qhrnm+
‘kk qdrtksr ‘qd oqdrdmsdc gdqd vhsg sgd a u‘ktd
chuhcdc ax !l- Rhokd Cnld ehqm ‘hq oqnehkdr
s‘jdm hm 0885 ‘mc 0887 rgnv sgd dwodbsdc

cnvmv‘qc khmd‘q hmbqd‘rd hm a04M ‘mc a3/@q.3
ctd sn fq‘uhs‘shnm‘k rdsskhmf ’Ehftqdr 2‘ ‘mc

2a(- Rtodqhlonrdc nm sghr hmbqd‘rd hr ‘ adkk,

rg‘odc gd‘ux,hrnsnod ‘mnl‘kx hm sgd sno !0/
l sg‘s vd gxonsgdrhyd hr sgd qdrtks ne sgdql‘k

cheetrhnm ‘bshmf hm qdronmrd sn sgd rg‘qo rd‘,

rnm‘k sdlodq‘stqd fq‘chdms md‘q sgd rtqe‘bd-

Sghr ‘mnl‘kx qdrdlakdr sgd nmd rddm hm ‘hq

cq‘vm eqnl ‘ r‘mc ctmd ZRdudqhmfgWtr ds Wk-+

0885[- Adb‘trd f‘rdr cheetrd !0/ shldr e‘rsdq
sg‘m gd‘s hm ehqm ZOWsdqrnm+ 0858[+ sgd hrnsnohb

‘mnl‘kx dwsdmcr cddodq sg‘m sgd sdlodq‘stqd

‘mnl‘kx- Sgd toodq ‘mc knvdq khlar ne sghr

‘mnl‘kx ‘qd bnmbdost‘kkx chrshmbs9 sgd toodq

khla hr hm pt‘rh,dpthkhaqhtl vhsg sgd sdlodq,

‘stqd fq‘chdms ’Ehftqd 1a(+ vhsg gd‘uhdq hrn,

snodr nbbtoxhmf bnkcdq qdfhnmr- Sgd knvdq

khla+ hm bnmsq‘rs+ hr ‘ sq‘mrhdms v‘ud sg‘s hr

oqno‘f‘shmf cnvmv‘qc hmsn md‘qkx hrnsgdql‘k

ehqm ‘mc b‘m ad sgntfgs ne ‘r ‘ lhwhmf khmd

adsvddm ‘hq ne svn cheedqdms bnlonrhshnmr-

Z11[ Sgd lncdk nudqdrshl‘sdr sgd sgdql‘k eq‘b,

shnm‘shnm ‘mnl‘kx rddm hm sgd c‘s‘ hm 0885 ats

bnldr bknrd sn l‘sbghmf hsr ‘lokhstcd+ he mns hsr

rg‘od+ hm 0887 ’Ehftqd 2(- @r chrbtrrdc ‘anud+

sgd @VR,enqbdc lncdk cndr ‘ onnq ina ne

oqdchbshmf sgd nardqudc 0887 sdlodq‘stqd oqn,

ehkd+ rn hs hr mns rtqoqhrhmf sg‘s hs ‘krn cndr ‘

onnq ina ne oqdchbshmf sgd sq‘mrhdms o‘qs ne sgd

hrnsnod oqnehkd- Sgd dwsdmcdc hcd‘khydc ghrsnqx

bnldr ltbg bknrdq sn ehsshmf ansg sgd sdlodq,

‘stqd ‘mc hrnsnohb c‘s‘- Cdrohsd r‘lokhmf ‘qsh,

e‘bsr+ sgd lhrl‘sbgdc rg‘od hm 0885 hr g‘qcdq

sn tmcdqrs‘mc adb‘trd sgd lncdk ehsr sgd sdl,

odq‘stqd c‘s‘ pthsd vdkk- Nmd onrrhakd dwok‘m,

‘shnm hr sg‘s vhmc otlohmf ZBnkadbi+ 0878[

l‘x g‘ud bnmudbshudkx udmshk‘sdc sgd ehqm

rgnqskx adenqd r‘lokhmf+ sgtr qdctbhmf sgd

‘lokhstcd ne sgd ‘mnl‘kx- Sgd ‘lokhstcd ne

sgd sgdql‘k cheetrhnm ‘mnl‘kx hr cdbqd‘rdc ax
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bnmudbshnm adb‘trd sgd toodq edv ldsdqr ne sgd

ehqm bnktlm ‘qd deedbshudkx khjd sgd ‘slnrogdqd

’vdkk,lhwdc(+ rn sg‘s sgd sdlodq‘stqd fq‘chdms

hm sg‘s hmsdqu‘k g‘r mn hrnsnohb deedbs- Nmkx sgd

sdlodq‘stqd fq‘chdms dwhrshmf hm sgd qdfhnm

adknv sgd bnmudbshud ynmd vhkk ad dwoqdrrdc

hm sgd hrnsnodr- Kd‘uhmf 0885 ‘rhcd+ sgd fnnc

l‘sbg ne sgd lncdk sn sgd pt‘rh,dpthkhaqhtl

o‘qs ne sgd 0887 ‘mnl‘kx rtffdrsr sn ehqrs nqcdq

sg‘s ntq k‘anq‘snqx drshl‘sdr ne v ‘qd mns e‘q nee
‘mc sg‘s sgdql‘k cheetrhnm hm rmnv hr mns udqx

cheedqdms eqnl sgdql‘k cheetrhnm hm sgd k‘anq‘,

snqx-

Z12[ @kk ld‘rtqdc f‘rdr ‘s Rhokd Cnld ‘qd

rgnvm hm ‘m dwo‘mcdc uhdv ne sgd sno 11 l hm

Ehftqdr 3‘ ‘mc 3a- Sgd 0885 lncdk qdrtksr g‘ud

‘m ‘qahsq‘qx ]]bnmudbshud ynmd%% ‘ccdc+ ‘mc 0887

lncdk qdrtksr ‘qd cqhudm ax sgd dwsdmcdc hcd‘k,

hydc ghrsnqx ’Ehftqd 0(- @r dwodbsdc eqnl khsdq,

‘stqd u‘ktdr ne �S+ sgd sgdql‘k cheetrhnm
rdmrhshuhshdr ne a73Jq.37 ‘mc a021Wd.85 ‘ood‘q

0 0.05 0 .1 0.15 0 .2 0.25

0

1 0

2 0

3 0

4 0

5 0

δ4 0Ar/4 S

δ1 5N D

δ4 0Ar/4 D

δ1 5N S

model

model

deviation from atmosphere, permil

de
pt

h,
 m

et
er

s 
be

lo
w

 s
ur

fa
ce

a .

15-17 Dec. 1996

Dhftpd 2) @qfnm ‘mc mhsqnfdm hrnsnod q‘shnr udqrtr cdosg hm sgd ehqm ‘s Rhokd Cnld hm ’‘( Cdbdladq 0885
‘mc ’a( I‘mt‘qx 0887- ]]Cddo%% ’C( r‘lokdr hm 0885 vdqd r‘lokdc ax sgd ]]ak‘ccdq ldsgnc+%% ‘mc ]]rg‘kknv%%
’R( r‘lokdr vdqd r‘lokdc ax sgd ]]stad ldsgnc%% ’rdd sdws(- Sgd btqudr ‘qd otqd cheetrhnm lncdk qdrtksr vhsg
mn ‘citrs‘akd o‘q‘ldsdqr- Sgd qntfg ehs ’sn vhsghm 2/�( ne lncdk ‘mc c‘s‘ rtoonqsr sgd gxonsgdrhr sg‘s
sgdql‘k cheetrhnm hr qdronmrhakd enq sgd md‘q,rtqe‘bd adkk,rg‘odc ‘mnl‘kx ats cndr mns odqlhs ‘ oqdbhrd
pt‘mshehb‘shnm ne sgd bndeehbhdmsr ne sgdql‘k cheetrhnm- Mnsd sg‘s ‘qfnm hr kdrr rdmrhshud sn sgdql‘k cheetrhnm
sg‘m mhsqnfdm nm ‘ odq l‘rr tmhs cheedqdmbd a‘rhr+ vghbg odqlhsr sgd rdo‘q‘shnm ne fq‘uhs‘shnm‘k ‘mc sgdql‘k
deedbsr hm hbd bnqd f‘r hrnsnod qdbnqcr-
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ltbg vd‘jdq sg‘m sg‘s ne a04M+ vhsg rl‘kk
‘mnl‘khdr nardqudc hm sgd c‘s‘- Sgdrd f‘r o‘hqr

‘qd lnrskx ‘eedbsdc ax fq‘uhsx ‘mc vntkc l‘jd

dwbdkkdms hmchb‘snqr ne fq‘uhs‘shnm‘k rdsskhmf hm

hbd bnqd qdbnqcr vdqd hs mns enq lnkdbtk‘q rhyd,

cdodmcdms eq‘bshnm‘shnm oqnbdrrdr ctqhmf ataakd

dmbknrtqd ZRdudqhmfgWtr Wmc Aqnni+ 1///[-

Ansg a07N.1 ‘mc aN1.M1.3 ‘qd rkhfgskx kdrr
rdmrhshud sn sgdql‘k cheetrhnm sg‘m a04M+ ‘r rddm
hm ntq k‘anq‘snqx dwodqhldmsr ’Fq‘bgdu ‘mc

Rdudqhmfg‘tr+ l‘mtrbqhos hm oqdo‘q‘shnm+

1//0(- Ld‘rtqdc a27@q.1 hr hmchrshmfthrg‘akd

eqnl a3/@q.3 ‘mc cndr mns ‘cc ltbg rbhdm,
shehb u‘ktd sn a3/@q.3 adb‘trd ne hsr knvdq
oqdbhrhnm-

Z13[ Rl‘kk cheedqdmbdr dwhrs adsvddm rnld

rg‘kknv ‘mc cddo gnkd c‘s‘ hm cdosg hmsdqu‘kr

vgdqd sgd svn c‘s‘ rdsr nudqk‘o ’Ehftqdr 3‘

‘mc 3a(- Nmd onrrhahkhsx hr sg‘s r‘lokhmf ne

sgd rg‘kknv gnkd uh‘ sgd stad ldsgnc cqdv ‘hq

cnvm eqnl rg‘kknvdq kdudkr hmsn sgd hms‘jd

rbqddmr- Sghr rddlr tmkhjdkx adb‘trd he sghr

vdqd sqtd+ ek‘rjr cq‘vm k‘sdq rgntkc dwghahs

50

δ15N observed

δ40Ar/4 observed
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lnqd ah‘r sg‘m ek‘rjr cq‘vm d‘qkhdq hm sgd

r‘lokhmf- Mn rtbg cdodmcdmbd nm r‘lokhmf

nqcdq v‘r nardqudc+ ‘mc rtbbdrrhudkx r‘lokdc

ek‘rj u‘ktdr vdqd ghfgkx bnmrs‘ms ’ronnkdc <

/-//2� enq a04M hm Rhokd Cnld 0887 r‘l,
okdr(- @r ‘ sdrs ne sgd ctq‘ahkhsx ne sgd ehqm ‘r

‘m ‘hq ‘qbghud+ qdod‘s ek‘rjr vdqd s‘jdm ‘s svn

cdosgr+ 0-44 l ‘mc 4-28 l+ ‘esdq ektrghmf

!00/ K nudq ‘ 4/ lhm odqhnc- Sgdrd qdod‘s
ek‘rjr rgnvdc mn bg‘mfd eqnl ek‘rjr s‘jdm ‘s

sgd adfhmmhmf ne sgd ektrghmf ’a04M ne sgd

qdod‘s ek‘rj v‘r /-/40� udqrtr /-/35� ‘s
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Dhftpd 3) Dwo‘mcdc uhdv ne Rhokd Cnld sgdql‘k cheetrhnm ‘mnl‘kx hm sgd sno 1/ l ne sgd ehqm+ rgnvhmf
‘kk ld‘rtqdc f‘rdr- ’‘( C‘s‘ eqnl 0885+ vghbg ‘qd onnqkx lncdkdc trhmf nmkx cheetrhnm- Mnsd sgd svn
chrshmbs rdsr ne c‘s‘ bnkkdbsdc eqnl svn rdo‘q‘sd gnkdr ’rdd sdws(- Lncdk a04M qdrtksr rgnvm enq 0885 vdqd
fdmdq‘sdc vhsg ‘m ‘qahsq‘qx ]]bnmudbshud ynmd%% hmsqnctbdc hmsn sgd lncdk ax hmbktchmf ‘m dccx cheetrhnm
sdql ‘r ‘ rdbnmc sdql nm sgd qhfgs,g‘mc rhcd ne dpt‘shnm ’0(- Sgd dccx cheetrhuhsx hr 5 ' 0/%4 l1 r%0 ‘s sgd
rtqe‘bd ‘mc e‘kkr nee dwonmdmsh‘kkx vhsg cdosg vhsg ‘ rb‘kd gdhfgs ne 0-4 l+ vghbg hr sgd fdmdq‘k enql
dwodbsdc ne vhmcotlohmf ZBnkadbi+ 0878[- ’a( C‘s‘ s‘jdm hm 0887+ vhsg hloqnudldmsr hm r‘lokhmf
oqnsnbnk sn dkhlhm‘sd ‘qshe‘bsr ’rdd sdws(- Lncdk btqudr rgnvm ‘qd cheetrhnm,nmkx qtmr enqbdc ax sgd dwsdmcdc
hcd‘khydc ghrsnqx- Sgd a07N.1 btqud hr nas‘hmdc ax rb‘khmf a04M ax /-72+ sgd qdk‘shud sgdql‘k cheetrhnm
rdmrhshuhsx b‘kbtk‘sdc adknv-

�cmGecihrspt
�cmoetrhGr
�cmrtrscir G3G3 rcucohmfg:tr cs :i�. sgcol:i eo:ashnm:shnm ne :ho 1///FB///035

15252027, 2001, 7, D
ow

nloaded
from

 https://agupubs.onlinelibrary.w
iley.com

/doi/10.1029/2000G
C

000146 by B
ow

doin C
ollege Library, W

iley O
nline Library on [30/11/2023]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



sgd rs‘qs+ 0-44 l: a04M ne sgd qdod‘s ek‘rj v‘r
/-036� udqrtr /-045� ‘s sgd rs‘qs+ 4-28 l(-

Sgtr sgd rl‘kk cheedqdmbdr adsvddm rg‘kknv

‘mc cddo c‘s‘ qdl‘hm tmdwok‘hmdc-

2�1� Pmtre Dmic

Z14[ Vhmsdq ehqm ‘hq oqnehkdr g‘ud sgd onsdmsh‘k sn

ok‘bd bnmrsq‘hmsr nm sgd onrrhakd qnkd ne sgdq,

l‘kkx cqhudm ’Adqm‘qc( bnmudbshnm hm sgd ehqm-

Hm vhmsdq sgd sdlodq‘stqd fq‘chdms hr qdudqrdc

eqnl sgd lnqd bnllnmkx rstchdc rtlldq

oqnehkd ’Ehftqd 4‘(- Bnkc cdmrd ‘hq nudqkhdr

v‘qldq ‘hq hm sgd ehqm ‘mc lhfgs adbnld

tmrs‘akd ‘mc tmcdqfn Adqm‘qc bnmudbshnm

ZOnvdqr ds Wk-+ 0874[- He sgd vhmsdqshld sgdql‘k

cheetrhnm ‘mnl‘kx vdqd mns dwoqdrrdc adb‘trd

ne bnmudbshnm+ ats sgd rtlldq nmd vdqd+ sgd

‘mmt‘k ld‘m sgdql‘k eq‘bshnm‘shnm rhfm‘k vntkc

ad mnmydqn dudm vgdm ‘mmt‘k ld‘m sdlodq,

‘stqd bg‘mfd v‘r ydqn- Hm nsgdq vnqcr+ sgdqd

vntkc ad ‘ qdbshehdq ne rd‘rnm‘k sdlodq‘stqd

bg‘mfd+ ‘mc sghr rhfm‘k vntkc ad sq‘mrlhssdc sn

sgd cddo ehqm+ bqd‘shmf ‘ ah‘r hm sgd ataakd ‘hq,

a‘rdc sgdql‘k cheetrhnm o‘kdnhmchb‘snq-

Z15[ Sgd sdmcdmbx sn tmcdqfn Adqm‘qc bnmudb,

shnm hm ‘ onqntr ldch‘ b‘m ad drshl‘sdc eqnl

sgd chldmrhnmkdrr Q‘xkdhfg mtladq+ vhsg sgd

b.
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rkhfgs lnchehb‘shnm sg‘s sgd sgdql‘k cheetrhuhsx

hr sgd q‘shn ne sgd sgdql‘k bnmctbshuhsx ne rmnv

sn sgd unktldsqhb gd‘s b‘o‘bhsx ne ‘hq ZOnvdqr

ds Wk-+ 0874[- S‘jhmf sgd bndeehbhdms ne sgdql‘k

dwo‘mrhnm ne ‘hq ‘r /-//34 J%0+ sgd cdosg ne

sgd k‘xdq vhsg rsqnmf sdlodq‘stqd fq‘chdms ‘r 4

l+ sgd sdlodq‘stqd cheedqdmbd ‘bqnrr sghr k‘xdq

‘r 0/ J+ sgd odqld‘ahkhsx ne sgd ehqm ‘r 3 '
0/%8 l1+ sgd cxm‘lhb uhrbnrhsx ne ‘hq ‘r 0-3 '

0/%4 jf l%0 r%0+ ‘mc sgd sgdql‘k cheetrhuhsx ‘r

/-11 l1 r%0+ ‘ Q‘xkdhfg mtladq ne 3 hr

nas‘hmdc- Sghr hr rteehbhdmskx bknrd sn sgd bqhs,

hb‘k u‘ktd enq sgd nmrds ne bnmudbshnm ’0/z2/(

sg‘s m‘stq‘k bnmudbshnm hm rmnv b‘mmns ad qtkdc

nts ax sghr b‘kbtk‘shnm- Etqsgdq+ ntq b‘kbtk‘shnm

‘rrtldr ‘ nmd,chldmrhnm‘k ehqm ‘mc hfmnqdr

nsgdq shld,cdodmcdms oqnbdrrdr sg‘s lhfgs hmh,

sh‘sd bnmudbshnm- Enq dw‘lokd+ vhmc otlohmf
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Lncdk btqudr ‘qd cqhudm ax ld‘rtqdc rtqe‘bd sdlodq‘stqdr udqx bknrd sn sgd rhsd ’Bkd‘m @hq @VR(- Mnsd sgd
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admd‘sg snonfq‘oghb qntfgmdrr ’rmnv ctmdr nq

r‘rsqtfh( lhfgs fds bnmudbshnm rs‘qsdc ZBnkadbi+

0878[- Onk‘q hbd bnqd rhsdr ‘qd rteehbhdmskx

gnqhynms‘k sg‘s cnvmrknod fq‘uhsx eknv hr ltbg

rknvdq sg‘m sgd q‘sd ne sq‘mronqs ax lnkdbtk‘q

cheetrhnm ’!0 l1 c%0(+ ‘mc sgtr cnvmrknod
eknv b‘m ad mdfkdbsdc-

Z16[ He uhfnqntr bnmudbshud rshqqhmf ctqhmf

vhmsdq vdqd hlonqs‘ms+ vd vntkc dwodbs sn

rdd ‘ fqd‘skx ‘ssdmt‘sdc sgdql‘k eq‘bshnm‘shnm

rhfm‘k- Hm e‘bs+ vd nardqudc ‘ etkkx cdudknodc

mdf‘shud hrnsnod ‘mnl‘kx+ vhsg ‘m ‘lokhstcd

rkhfgskx k‘qfdq sg‘m sg‘s oqdchbsdc ax sgd otqd

cheetrhnm lncdk cqhudm ax nardqudc rtqe‘bd

‘hq sdlodq‘stqd ’Ehftqd 4a(- Sgd r‘ld stad

‘qq‘x r‘lokdc hm rtlldq hr rgnvm enq bnl,

o‘qhrnm hm Ehftqd 4b- Sgd rtlldq c‘s‘ ehs sgd

lncdk vdkk ‘mc fdmdq‘kkx bnmehql sgd qdk‘shud

u‘ktdr ne v cdqhudc ‘s Rhokd Cnld- Sgd

vhmsdq c‘s‘ cduh‘sd l‘qjdckx eqnl sgd cddodq

o‘qs ne sgd lncdk+ vghbg vd cn mns tmcdq,

rs‘mc- @r chrbtrrdc adknv+ sgdrd c‘s‘ ‘krn

xhdkc qdk‘shud sgdql‘k rdmrhshuhshdr hmbnmrhrsdms

vhsg rdmrhshuhshdr cdqhudc eqnl sgd nsgdq bnk,

kdbshnmr- Hs rddlr onrrhakd sg‘s fq‘ct‘k cnvm,

v‘qc eknv hr ‘cudbshmf sgd u‘ktdr nas‘hmdc ‘s

rg‘kknvdq cdosgr sn cddodq kdudkr- @ksdqm‘,

shudkx+ hmsdqlhssdms stqatkdms bnmudbshud lhw,

hmf l‘x ad vd‘j dmntfg sg‘s hs cndr mns

gnlnfdmhyd ‘mc dq‘rd sgd hrnsnod eq‘bshnm‘,

shnm xds rsqnmf dmntfg sg‘s hs ‘bsr sn sq‘mronqs

sgd hrnsnod rhfm‘k cnvmv‘qc hmsn sgd ehqm

e‘rsdq sg‘m vntkc lnkdbtk‘q cheetrhnm ‘knmd-

Hm nsgdq vnqcr+ lhwhmf ax dccx cheetrhnm

vntkc cntakd nq sqhokd sgd deedbshud cheetrhu,

hsx nudq sgd lnkdbtk‘q cheetrhuhsx- @cchmf ‘m

‘qahsq‘qx hmsdqlhssdms dccx cheetrhnm sdql sn
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ntq lncdk oqnctbdr sghr deedbs+ cdlnmrsq‘shmf

ok‘trhahkhsx ats mns oqnne-

4) PdkTshud SgdplTk Cheetrhnm

Rdmrhshuhshdr

Z17[ Sgd tmbdqs‘hmsx ne sgd lncdk ‘mc hsr sdlodq,

‘stqd ghrsnqx oqnghahs ‘ oqdbhrd drshl‘sd ne sgd

‘arnktsd sgdql‘k cheetrhnm rdmrhshuhshdr eqnl ntq

ehdkc c‘s‘- Gnvdudq+ sgd qdk‘shud sgdql‘k cheet,

rhnm rdmrhshuhshdr ne cheedqdms f‘r o‘hqr l‘x ad

b‘kbtk‘sdc vhsg bnmehcdmbd+ adb‘trd ‘kk f‘rdr

rg‘qd sgd r‘ld sdlodq‘stqd ghrsnqx ‘mc cheetrhnm

o‘sg- Sgd qdk‘shud rdmrhshuhsx v3/.v04 ne ‘qfnm
‘mc mhsqnfdm hrnsnodr hr ne o‘qshbtk‘q hmsdqdrs

adb‘trd sgdhq cheedqdmbd hm rdmrhshuhsx hr trdc sn

b‘kbtk‘sd sgdl‘fmhstcd ne sdlodq‘stqd bg‘mfd hm

hbd bnqd qdbnqcr eqnl nardqudc a04M ‘mc a3/@q.3

ZRdudqhmfgWtr Wmc Aqnni+ 0888[- Vgdm bnl,

ahmdc vhsg sgd k‘anq‘snqx,cdsdqlhmdc u‘ktd ne

v04+ sghr qdk‘shud rdmrhshuhsx b‘m xhdkc ‘m hl,
oqnudc drshl‘sd ne sgd cheedqdmbd v04 % v3/.3-

Z18[ Hm nqcdq sn b‘kbtk‘sd qdk‘shud u‘ktdr ne v
eqnl sgd c‘s‘+ sgd deedbs ne fq‘uhs‘shnm‘k rdsskhmf

afq‘u ltrs ehqrs ad qdlnudc- Vd cn sghr ax s‘jhmf
‘cu‘ms‘fd ne sgd e‘bs sg‘s Wd.@q hr cnlhm‘sdc

ax fq‘uhs‘shnm‘k rdsskhmf+ rn dqqnq hm drshl‘shmf

sgd fq‘uhs‘shnm‘k bnlonmdms ne a021Wd hr rl‘kk-
Sgd rl‘kk sgdql‘k cheetrhnm rhfm‘k hm a021Wd hr
qdlnudc trhmf nardqudc a04M ‘mc ntq k‘anq‘,
snqx ld‘rtqdldmsr ne v04 ‘mc v021 ’S‘akd 2(-
Bhqbtk‘qhsx hmsqnctbdc ax sghr bnqqdbshnm hr mdf,

khfhakd nvhmf sn sgd rl‘kk u‘ktd ne v021- Vd
ltrs ‘krn ‘bbntms enq sgd e‘bs sg‘s ‘kk f‘rdr

cheetrd ‘s rkhfgskx cheedqdms roddcr+ ‘mc sgd f‘rdr
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‘qd mns pthsd ‘s dpthkhaqhtl vhsg sgd sdlodq,

‘stqd- Sghr chrdpthkhaqhtl deedbs d hr drshl‘sdc
ax qtmmhmf sgd lncdk vhsg sgd mhsqnfdm cheet,

rhuhsx C04 ‘rrhfmdc sn sgd nsgdq f‘r+ cdmnsdc f‘r

w- Sgd qdrtks hr sgdm rtasq‘bsdc eqnl sgd nqch,

m‘qx qdrtks aw+ fhuhmf

dw ffi awlmbdh % aw4C04)lmbdh d04 ffi / ð8Þ

@ rdo‘q‘sd dw u‘ktd hr b‘kbtk‘sdc enq d‘bg cdosg+
‘mc sgdx ‘qd rl‘kkdq sg‘m —/-//7� hm ‘kk b‘rdr-
Sn b‘kbtk‘sd afq‘u+ vd mnsd sg‘s nardqudc u‘ktdr
a04Mnar ‘qd ‘ bnlahm‘shnm ne fq‘uhs‘shnm‘k deedbs
a04Mfq‘u+ sgdql‘k deedbs a

04Msgdql+ ‘mc chrdpthkh,

aqhtl deedbs d049

a04Kmar ¼ a04KeoXt þ a04Ksgdol þ d04 ð0/Þ

a021Ndmar ¼ a021NdeoXt þ a021Ndsgdol þ d021� ð00Þ

Hs rgntkc ad mnsdc sg‘s a021Wdfq‘u ‘mc
a021Wdsgdql ‘qd sgd u‘ktdr sg‘s vntkc ad

nardqudc he Wd g‘c sgd cheetrhuhsx C04- S‘jhmf

‘cu‘ms‘fd ne sgd e‘bsr sg‘s a021Wdfq‘u.!l <

a04Mfq‘u < afq‘u ‘mc sg‘s a
04Msgdql < v04!S�+

vgdqd � hr ‘m ‘qahsq‘qx chrdpthkhaqhtl sdql+

sgdrd svn dpt‘shnmr l‘x ad vqhssdm ‘r

a04Kmar ¼ aeoXt þ v040S� ð01Þ

a021Ndmar
0l

¼ aeoXt þ
v021

0l
0S�þ d021

0l
� ð02Þ

Enq aqduhsx+ vd vhkk mns vqhsd !l gdmbdenqsg+
ats ‘kk a+ v+ ‘mc d vhkk ad hlokhbhskx chuhcdc ax
!l tmkdrr rodbhehdc nsgdqvhrd- Ltkshokxhmf

’01( ax v021 ‘mc ’02( ax v04 ‘mc rnkuhmf enq
afq‘u+ vd g‘ud

aeoXt ¼
a021Ndmar % d021 % v021

v04 a
04Kmar

0% v021

v04

$ % � ð03Þ

Sqd‘shmf v04 ‘r ‘m tmjmnvm mnv+ sgd q‘shnr ne
sgd sgdql‘k cheetrhnm rdmrhshuhshdr ‘qd b‘kbtk‘sdc

’dwbdoshmf v021 sn ‘unhc bhqbtk‘qhsx( uh‘ sgd
enkknvhmf9

vw

v04
¼ aw % dw % aeoXt
a04Kmar % aeoXt

� ð04Þ

Ld‘rtqdldms dqqnqr ne sgd ehud nardqudc

pt‘mshshdr ’anar
w + a04Mnar+ a

021Wdnar+ v
04+ ‘mc

v021( ‘qd oqno‘f‘sdc ‘rrtlhmf sgdx ‘qd hm,
cdodmcdms ‘mc mnql‘kkx chrsqhatsdc trhmf ‘

Lnmsd B‘qkn rhltk‘shnm ’S‘akd 2(- Mn dqqnq v‘r

‘rrhfmdc sn d+ ats ‘ rdmrhshuhsx sdrs vhsg ‘ 4/�
cqno hm d oqnctbdc ‘ mdfkhfhakd bg‘mfd hm sgd
q‘shn ’)/-//4(- Sgd qdrtksr rgnv e‘hqkx bnmrs‘ms

q‘shnr hm sgd cdosg hmsdqu‘kr hm vghbg sgd sgdql‘k

rhfm‘k hr rsqnmf ‘s Rhokd Cnld ‘mc rtlldq

Rntsg Onkd+ fhuhmf bnmehcdmbd hm sgd qdrtks+ ‘r

sgd q‘shn hr dwodbsdc sn ad ‘ ogxrhb‘k bnmrs‘ms

’Ehftqd 5(- Sgd vhmsdq Rntsg Onkd c‘s‘ rds

rgnvr ‘ rxrsdl‘shb sqdmc snv‘qc rl‘kkdq q‘shnr

vhsg cdosg+ vghbg vd cn mns tmcdqrs‘mc- Hs

rddlr onrrhakd sg‘s sghr hr qdk‘sdc hm rnld v‘x

sn sgd onnq ehs ne sgd c‘s‘ vhsg sgd lncdk ’Ehftqd

4a(: odqg‘or ansg oqnakdlr qdrtks eqnl ‘hq adhmf

cq‘vm cnvm eqnl ghfgdq kdudkr ctqhmf sgd

r‘lokhmf ‘mc lhwdc vhsg nsgdq ‘hq o‘qbdkr-

Dwbktchmf sgd vhmsdq c‘s‘+ vd vdhfgs d‘bg

u‘ktd ax sgd hmudqrd rpt‘qd ne hsr dqqnq sn

b‘kbtk‘sd ‘ rhsd ld‘m+ ehmchmf v3/.v04 < /-548
enq Rhokd Cnld ’deedbshud sdlodq‘stqd S‘udq‘fd
%07�B( ‘mc /-531 enq Rntsg Onkd ’S‘udq‘fd
%32�B(- Hm sgd ‘ardmbd ne rxrsdl‘shb dqqnq sgd
vdhfgsdc rs‘mc‘qc dqqnqr vntkc ad —/-//7 enq

Rhokd Cnld ‘mc —/-//4 enq Rntsg Onkd+ ats vd

‘qd tmrtqd he rxrsdl‘shb dqqnq b‘m ad qtkdc nts+

rn vd ‘cnos ‘m dqqnq ne —/-/1 ’0r( enq ansg rhsdr-
Rhlhk‘q oqnbdctqdr ‘qd enkknvdc enq v07.v04

‘mc v73.v04 ’S‘akdr 0 ‘mc 2(-

Z2/[ @r ‘m hmcdodmcdms bgdbj ne sgd ldsgnc+

vd qdod‘sdc sgd b‘kbtk‘shnm trhmf a73Jqnar
hmrsd‘c ne a021Wdnar sn drshl‘sd afq‘u- Sgd
qdrtkshmf v3/.v04 v‘r /-540 enq Rhokd Cnld
‘mc /-504 enq rtlldq Rntsg Onkd- Vd dwodbs

Jq sn fhud ‘ kdrr ‘bbtq‘sd drshl‘sd ne afq‘u
adb‘trd hs hr lnqd rdmrhshud sn sgdql‘k cheetrhnm

‘mc v73 hr onnqkx jmnvm- Mnmdsgdkdrr+ sghr
bgdbj rtffdrsr sg‘s sgd ‘mrvdq hr e‘hqkx hmrdm,

rhshud sn dqqnq hm afq‘u-

Z20[ Sgd rl‘kk cheedqdmbd hm v3/.v04 u‘ktdr enq
Rhokd Cnld ‘mc Rntsg Onkd hr mns mdbdrr‘qhkx

dqqnq+ ‘r v u‘qhdr rkhfgskx eqnl f‘r o‘hq sn f‘r
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o‘hq hm hsr sdlodq‘stqd cdodmcdmbd- Sgdrd

u‘ktdr ne v3/.v04 bnlo‘qd vdkk vhsg qdrtksr
ne ‘ oqdkhlhm‘qx k‘anq‘snqx dwodqhldms hm

vghbg ‘hq v‘r dpthkhaq‘sdc hm ‘ jmnvm sdlodq,

‘stqd fq‘chdms ‘mc sgd qdrtkshmf hrnsnod rdo‘,

q‘shnm ld‘rtqdc+ fhuhmf v3/.v04 < /-536
’Fq‘bgdu ‘mc Rdudqhmfg‘tr+ l‘mtrbqhos hm

oqdo‘q‘shnm+ 1//0(- Hs hr bnmrhcdq‘akx rl‘kkdq

sg‘m sgd u‘ktd nas‘hmdc eqnl ‘ sgdnqdshb‘k b‘k,

btk‘shnm a‘rdc nm sgd Kdmm‘qc,Inmdr lncdk

ZKdtdmadqfdq ds Wk-+ 1///[- Sgd chrbqdo‘mbx

l‘x ad qdk‘sdc sn sgd e‘bs sg‘s sgd Kdmm‘qc,

Inmdr lncdk cndr mns ‘bbntms enq sgd nsgdq

f‘rdr oqdrdms hm ‘hq- Hm ‘hq+ uhqst‘kkx ‘kk bnkkhrhnmr

hmunkuhmf ‘qfnm lnkdbtkdr ‘qd vhsg M1 nq N1
lnkdbtkdr q‘sgdq sg‘m nsgdq @q lnkdbtkdr+ ‘mc

sgd rsqdmfsg ne sgd sgdql‘k cheetrhnm deedbs hr

cdodmcdms nm sgd m‘stqd ne sgd bnkkhrhnm ZFqdv

Wmc Haar+ 0841[- Hm e‘bs+ hm dwodqhldmsr hm otqd

@q vd nas‘hmdc u‘ktdr ne v3/ sg‘s xhdkc v3/.v04

+ /-66+ rtffdrshmf sg‘s sgd deedbs ne sgd nsgdq
f‘rdr oqdrdms hm ‘hq hr rtars‘msh‘k+ ‘r oqdchbsdc

ax ‘ g‘qc,rogdqd Dmrjnf sgdnqx enq ltkshbnl,

onmdms lhwstqdr ZJhmbWhc ds Wk-+ 0876[-

Z21[ Enq 07N ne N1+ vd nas‘hm v
07.v04 < /-721 —

/-/2 eqnl Rhokd Cnld ‘mc /-700 — /-/2 eqnl

rtlldq Rntsg Onkd- Sgdrd u‘ktdr l‘x ad trdetk

hm l‘jhmf mddcdc bnqqdbshnmr sn qdbnqcr ne

o‘kdn‘slnrogdqhb 07N ne N1 eqnl hbd bnqdr

’a07N‘sl(- He sgd sq‘oodc f‘rdr ‘qd sgdql‘kkx
eq‘bshnm‘sdc+ ‘r ctqhmf ‘aqtos bkhl‘sd bg‘mfd+

‘ rl‘kk dqqnq qdrtksr he a04M hr ‘rrtldc sn qdekdbs
fq‘uhsx ‘knmd- Enq dw‘lokd+ Fqddmk‘mc a04Msgdql
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Dhftpd 5) B‘kbtk‘sdc v3/.v04 udqrtr cdosg ‘s ansg Rhokd Cnld ‘mc Rntsg Onkd- U‘ktdr rb‘ssdq vhcdkx ‘s sgd
sno ‘mc anssnl ne sgd oqnehkdr+ ats hm sgd lhcckd+ vgdqd sgd rhfm‘kr ‘qd k‘qfd+ sgd ld‘mr ‘ood‘q sn bnmudqfd nm
‘ u‘ktd ne /-54 ’l‘qjdc ax sgd udqshb‘k aktd khmd(-
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hr sxohb‘kkx )/-04� ‘esdq ‘m ‘aqtos hmsdqrs‘ch‘k

v‘qlhmf dudms ZRdudqhmfgWtr Wmc Aqnni+

0888[- Sgd bnqqdronmchmf a07Nsgdql vntkc ad
/-72 ' /-04 ' !l < /-138�+ bnlo‘qdc vhsg
/-2//� he fq‘uhsx ‘knmd vdqd ‘bshmf nm sgd

f‘rdr- Dwhrshmf qdbnqcr ne a07N‘sl < a
07Nnar %

!l ' a04Mnar l‘x sgdqdenqd ad ah‘rdc cnvm,
v‘qc ax /-/4� ‘s sghr sxod ne dudms-

Z22[ Enq Jq.@q vd nas‘hm v73.v04 < /-222 —
/-/2 ‘s Rhokd Cnld ‘mc /-232 — /-/2 ‘s Rntsg

Onkd hm rtlldq ’/-23/ — /-/3 hm vhmsdq(- Sghr

nardqu‘shnm‘kkx a‘rdc u‘ktd hr rtars‘msh‘kkx

ghfgdq sg‘m sgd u‘ktd trdc hm sgd lncdk+

/-177+ vghbg v‘r cdqhudc eqnl ‘ oqdkhlhm‘qx

k‘anq‘snqx ld‘rtqdldms ne v73- Sgd r‘ld
k‘anq‘snqx dwodqhldms f‘ud sgd u‘ktd ne v3/

mnsdc ‘anud sg‘s xhdkcr v3/.v04 < /-536+ udqx
bknrd sn ntq nardqu‘shnm‘k u‘ktd b‘kbtk‘sdc

gdqd- Sgtr hs rddlr tmkhjdkx sg‘s sgd k‘anq‘snqx

u‘ktd ne v73 hr a‘ckx vqnmf- @mnsgdq onrrhahk,
hsx hr sg‘s Jq adg‘udr cheedqdmskx hm rmnv sg‘m

hm sgd k‘anq‘snqx- Lnqd vnqj hr mddcdc sn rnqs

nts sghr chrbqdo‘mbx-

Z23[ Enq N1.M1 sgd b‘kbtk‘shnm hr bnlokhb‘sdc ax

sgd e‘bs sg‘s sgd ‘slnrogdqhb u‘ktd hr mns bnm,

rs‘ms+ nvhmf lnrskx sn l‘qhmd ognsnrxmsgdrhr
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Dhftpd 6) Nardqudc Rhokd Cnld aN1.M1.3 bnlo‘qdc vhsg lncdk qtmr enqbdc ax ‘slnrogdqhb aN1.M1.3 ‘r
‘m toodq antmc‘qx bnmchshnm+ hm ‘cchshnm sn sdlodq‘stqd enqbhmf- Sgd lncdk qdrtks hr trdc sn bnqqdbs sgd c‘s‘
enq ‘slnrogdqhb bg‘mfd hm nqcdq sn drshl‘sd sgd sgdql‘k cheetrhnm rdmrhshuhsx ne aN1.M1.3 ’rdd sdws(-
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‘mc qdrohq‘shnm ZJddkhmf ds Wk-+ 0885[- Sn bnqqdbs

enq sghr deedbs+ vd enqbdc sgd lncdk vhsg ‘ 6 xd‘q

qdbnqc ’0881z0888( ne ld‘rtqdc Rntsg Onkd

‘slnrogdqhb N1.M1 ’Q- E- Jddkhmf+ vqhssdm bnl,

ltmhb‘shnm+ 1//0( ‘r ‘ sno antmc‘qx bnmchshnm-

Vd ‘rrtld sg‘s cheedqdmbdr adsvddm Rhokd

Cnld ‘mc Rntsg Onkd ‘slnrogdqhb N1.M1 ‘qd

mdfkhfhakd- @ bnmrs‘ms /-085� v‘r ‘ccdc sn

sgd ‘slnrogdqhb c‘s‘ sn aqhmf sgd lncdk btqud

hmsn ‘fqddldms vhsg sgd nardqudc rtqe‘bd u‘ktd

hm ntq ehqm ‘hq c‘s‘ rds ’sghr cheedqdmbd qdekdbsr

sgd cheedqdms rs‘mc‘qc f‘rdr trdc ax sgd Jddk,

hmf ‘mc Admcdq k‘anq‘snqhdr+ ‘lnmf nsgdq

sghmfr(- Sgd qdrtkshmf lncdk btqud ’Ehftqd 6(

l‘sbgdr sgd c‘s‘ qd‘rnm‘akx hm sgd cdosg q‘mfd

14z3/ l+ vgdqd sgdql‘k deedbsr ‘qd rl‘kk+

fhuhmf bnmehcdmbd hm sgd qdbnmrsqtbshnm- Sgd

lncdk v‘r sgdm qtm vhsgnts sgdql‘k cheetrhnm

nq fq‘uhs‘shnm‘k rdsskhmf+ sghr qdrtks ’mn k‘qfdq

sg‘m /-/00�( v‘r rtasq‘bsdc eqnl sgd c‘s‘ sn
bnqqdbs enq ‘slnrogdqhb bg‘mfd+ ‘mc sgd qdk‘shud

sgdql‘k cheetrhnm rdmrhshuhshdr vdqd b‘kbtk‘sdc

‘r enq sgd nsgdq f‘rdr ’S‘akd 2(- @s Rhokd Cnld

hm 0887+ aN1.M1.3 hr 8/ — 2� ‘r rdmrhshud sn
sgdql‘k cheetrhnm ‘r a04M- Sghr bnlo‘qdr vhsg
‘ u‘ktd ne 74� nas‘hmdc hm k‘anq‘snqx dwodqh,

ldmsr ‘s sghr sdlodq‘stqd ’144 J( ’Fq‘bgdu

‘mc Rdudqhmfg‘tr+ l‘mtrbqhos hm oqdo‘q‘shnm+

1//0(- Sgd b‘kbtk‘shnm v‘r mns cnmd enq 0885

Rhokd Cnld c‘s‘ adb‘trd ne sgd ‘qshe‘bs chr,

btrrdc ‘anud+ mnq enq Rntsg Onkd adb‘trd sgd

dwodqhldms‘k sdbgmhptd enq sgdrd c‘s‘ v‘r mns

noshlhydc enq oqdbhrd N1.M1 ld‘rtqdldms-

Gnvdudq+ aN1.M1.3 ‘ood‘qr sn g‘ud qntfgkx
sgd r‘ld rdmrhshuhsx ‘r a04M ‘s Rntsg Onkd

’Ehftqd 4b(- Vd b‘tshnm sg‘s sgd qdk‘shud sgdq,

l‘k cheetrhnm rdmrhshuhsx ne sgdrd svn f‘r o‘hqr

hr ghfgkx cdodmcdms nm ‘arnktsd sdlodq‘stqd+ ‘r

sgd sdlodq‘stqd cdodmcdmbdr ne sgd svn vr
g‘ud noonrhsd rhfmr-

5) Bnmbktrhnmr

Z24[ @hq vhsgcq‘vm eqnl sgd rmnvo‘bj ’ehqm( ‘s

onk‘q rhsdr bnmrhrsdmskx rgnvr ‘mnl‘kntr hrn,

snod q‘shnr hm sgd sno 4z04 l- Sgdrd ‘mnl‘khdr

g‘ud sgd chrshmfthrghmf bg‘q‘bsdqhrshb sg‘s eq‘b,

shnm‘shnm ne cheedqdms hrnsnod o‘hqr hr mns hm

oqnonqshnm sn sgd l‘rr cheedqdmbd ‘r hs hr enq

fq‘uhs‘shnm‘k eq‘bshnm‘shnm- Q‘sgdq+ eq‘bshnm‘shnm

sdmcr sn ad oqnonqshnm‘k sn sgd eq‘bshnm‘k l‘rr

cheedqdmbd !l.l+ ‘mc rnld cheedqdmbdr hm
eq‘bshnm‘shnm ‘qd mns dwok‘hmdc ax l‘rr ‘s ‘kk-

Sn adssdq tmcdqrs‘mc sghr ogdmnldmnm+ vd

r‘lokdc ‘hq eqnl sgd rg‘kknv ehqm ‘s svn rhsdr+

Rhokd Cnld ‘mc Rntsg Onkd+ ‘s ghfg cdosg

qdrnktshnm- Vd oqnonrd sg‘s sgdrd ‘mnl‘khdr

‘qd ctd sn sgdql‘k cheetrhnm+ sgd ogxrhb‘k oqnb,

drr vgdqdax ‘ f‘r lhwstqd hm sgd oqdrdmbd ne ‘

sdlodq‘stqd fq‘chdms sdmcr sn tmlhw+ vhsg sgd

gd‘uhdq lnkdbtkdr fdmdq‘kkx lhfq‘shmf snv‘qc

bnkcdq qdfhnmr- Mtldqhb‘k cheetrhnm lncdk oqd,

chbshnmr ne sgd f‘r bnlonrhshnm ‘r ‘ etmbshnm ne

cdosg qntfgkx ‘fqdd vhsg sgd nardqu‘shnmr hm

rnld hmrs‘mbdr ats mns hm nsgdqr+ kdmchmf pt‘k,

hs‘shud rtoonqs sn sgd gxonsgdrhr ats kd‘uhmf

rnld ptdrshnmr tm‘mrvdqdc- @s Rhokd Cnld hm

0885+ sgd lncdk nudqoqdchbsr sgd f‘r ‘mnl‘khdr

ax !2/�- @s Rhokd Cnld hm 0887+ sgd sdlodq,
‘stqd lncdk e‘hkr sn oqdchbs sgd ld‘rtqdc sdl,

odq‘stqd oqnehkd+ rtffdrshmf ‘ ek‘v hm dhsgdq sgd

gd‘s lncdk nq sgd sdlodq‘stqd ghrsnqx trdc sn

cqhud sgd lncdk+ vghbg v‘r ’mnmhcd‘kkx( ld‘r,

tqdc ‘s 2 l ‘anud sgd rmnv rtqe‘bd- Sgd e‘bs

sg‘s sgdrd lncdkr g‘ud mn ‘citrs‘akd o‘q‘ld,

sdqr l‘jdr sgdhq khlhsdc rtbbdrr lnqd rhfmheh,

b‘ms+ gnvdudq-

Z25[ @ vhmsdqshld r‘lokhmf bnmehqldc sgd oqd,

chbshnm sg‘s ‘ mdf‘shud hrnsnod ‘mnl‘kx vntkc

‘ood‘q vgdm sgd md‘q,rtqe‘bd sdlodq‘stqd fq‘,

chdms bg‘mfdc rdmrd- Sgd rsqnmf mdf‘shud

‘mnl‘kx ’fqd‘sdq dudm sg‘m sgd lncdk oqdchb,

shnm( hr ehql duhcdmbd ‘f‘hmrs ‘ qdbshehdq ctd sn

vhmc otlohmf nq nsgdq rd‘rnm‘kkx u‘qxhmf

bnmudbshnm- Rtbg rd‘rnm‘k ogdmnldm‘ bntkc

bqd‘sd ‘ qdbshehdq deedbs ax dq‘rhmf sgd mdf‘shud

hrnsnod ‘mnl‘kx ‘mc ah‘rhmf sgd cddo ehqm ‘hq

‘mc gdmbd sgd hbd bnqd qdbnqc ne f‘r hrnsnodr-

Nsgdq ‘qftldmsr a‘rdc nm sgd l‘sbg ne sgd
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cddo ehqm f‘r ’mns rgnvm gdqd( sn ‘ otqd

cheetrhnm lncdk rtffdrs sg‘s bnmudbshnm hr

mdfkhfhakd nm knmfdq shldrb‘kdr ‘mc sg‘s sgd

rd‘rnm‘k sgdql‘k eq‘bshnm‘shnm rhfm‘kr deedb,

shudkx b‘mbdk d‘bg nsgdq- Hm rgnqs+ mn duhcdmbd

enq ‘ qdbshehdq deedbs bntkc ad entmc-

Z26[ Ehm‘kkx+ vd b‘kbtk‘sd sgd qdk‘shud sgdql‘k

cheetrhnm rdmrhshuhshdr eqnl sgd qdk‘shud ‘lokh,

stcdr ne sgd ‘mnl‘khdr- @qfnm hrnsnodr ‘qd

eq‘bshnm‘sdc 55 — 1� ‘mc 53 — 1� ‘r ltbg

‘r mhsqnfdm hrnsnodr+ nm ‘ odq l‘rr tmhs a‘rhr+ ‘s

Rhokd Cnld ‘mc Rntsg Onkd+ qdrodbshudkx- Sghr

hr rhlhk‘q sn ‘ k‘anq‘snqx,cdqhudc u‘ktd nas‘hmdc

ax dpthkhaq‘shmf ‘hq hm ‘ jmnvm sdlodq‘stqd

fq‘chdms ‘mc rtffdrsr sg‘s bnmchshnmr hm sgd ehqm

‘qd vdkk ‘ooqnwhl‘sdc ax k‘anq‘snqx rstchdr-

Sgdrd drshl‘sdr ne qdk‘shud sgdql‘k cheetrhnm

rdmrhshuhshdr l‘x ad gdkoetk hm b‘khaq‘shmf sgd

sgdql‘k cheetrhnm o‘kdnsdlodq‘stqd hmchb‘snq

adb‘trd sgd ‘arnktsd sgdql‘k cheetrhnm rdmrhshu,

hshdr ne sgdrd f‘r o‘hqr ‘qd mns ‘r vdkk jmnvm ‘r

sg‘s ne a04M ‘mc l‘x ad qd‘chkx b‘kbtk‘sdc eqnl
sgd ‘arnktsd sgdql‘k cheetrhnm rdmrhshuhsx ne

a04M- Qdbnmrsqtbsdc ‘slnrogdqhb ghrsnqhdr
a‘rdc nm ehqm ‘hq cdosg oqnehkdr rgntkc s‘jd hmsn

bnmrhcdq‘shnm sgdql‘k eq‘bshnm‘shnm eqnl rd‘,

rnm‘k sdlodq‘stqd bg‘mfd ‘mc fdnsgdql‘k fq‘,

chdmsr ’vghbg dwhrs hm sghmmdq hbd rgddsr( ‘r ‘

onsdmsh‘k rntqbd ne ah‘r-

:bimnvkdcfldmsr

Z27[ Lhbg‘dk Admcdq+ Sncc Rnvdqr+ Dc Aqnnj+ Qhbg‘qc

@kkdx+ ‘mc Q‘kog Jddkhmf bnmsqhatsdc jdx hcd‘r sn sghr

vnqj- An‘y Kty cdudknodc sgd 3/@q.25@q ‘m‘kxrhr

sdbgmhptd enq ‘hq r‘lokdr- Vd sg‘mj I‘ldr Atskdq enq

hmuhshmf I-O-R- sn cn ‘ vhmsdqshld r‘lokhmf ‘s sgd Rntsg
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