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0 .6 FfcTFF 4f'41f FFT 0 .4 FfrTFF l%feTFF) I

^7Vftf^TFF FTg FTF^f^TFF, fvTF^f^TFF FFT ^ 3FF

, 3TT vjI'-j ^ c| vjj ^
FFT A FIFF^ (F^feF^I) FF FFT^, ‘Tj'I c) H m>l f gcxj}
FFT 3T^FT sftFf^F^ ^ f^RW A PTgFF FtTft 11 FiRRl^T A 

FTF "FI*} FTcl F^ FFTsI FF^lf^hd FT ^ pig^ FFF Ff^ 

% FRF FftFF FcFTFFFF t I

1 .2 ^1 •* 41RIF H ifi x^Pivji
^T^ftf^TFF F^feT A ^Pi^\i FF ^ 3FFFT^F, TTc%F,

/fff w$st

FTFf^fF, f^TfcTFF 3TTf^ 3T^F 3TFR % F^PTF FFTcfT ^ I

FF% ^TFT <slpM FR^ft 1 .1 A FFf^TF t I

FR^ft 1 .1 :

Wf^F' (MgO) 
gFTFF (Mg(OH)2)

(MgCO,)
FteffFRF (MgcOvCaCO,) 
g^YT^F (MgCOvFeCO;) 
^FTFF (2MgCOrFeCO,) 

^R^FtFTF^ (MgC03.3H20) 

RRFfFt^F (MgC0,.5H20) 

FTF^^^FI^F (Mg4(OH)2 
(C0)3)3.3H20)
FgFTFF (Mg3Ca(C03)4) 
f^TFtFFfFF (MgCO,) 
FRTtFRF (MgSOj.TH.O) 

(MgS04.H20)
FTcfl%RTFF (MgS04.K2S04. 
2CaS04.2H20)
FTFFTFF (MgS04KC1.3H20) 

cM^dl^c: (MgClrKCl.6H:0) 

f&TFtFT^F (MgCl,.6H,0) 

Fl^FTFF (5Mg0.MgClv7B203 
^eTTFF (MgF2) 
f^T^R (MgAl204)

FTFFT^F

FTFt^F

TTc^F

crel^l^F

FTT7RF FFT Ft7F 

FefkRF
Fcgf^F



cflodtHISC Ucjy fycl&lfihcp dTCdlVal

R-TcT%^ ' : cfrf ^ % 3T^c^

t f^RtTO^
WF&?T5Z (Mg,Si04) ?T2TT 3T^T 

sftfcTcft^T, (MgSiO,)

Wild'S (CaMgSi206),

41 Rii -m! i $ c ((CaMg)MgFe) Si206) 
^4 3T^T 3t4c^ mi^'jl'ck-D^1, 
^srrf^en^ (Mg7Si8022(0H)2),

(Ca2Mg5Si8022(0H2)2), 
cfjf4J ci't HI ^ d. ((MgFe)7Si8022(0H)2), 

(FeMg7Si8022(0H)2),
(Ca2(MgFe)5Si8022 

(OH)2), ((CaNa,Mg,Fe,Al)7 g
(AI,Si)8022(0H)2) ^ ^
4I^t4tcT, s|l^ilcli$^ (K(MgFe), 
(Ai.si)8o22(OH,F2),
(KMg, (AlSi)4O10(OH,F)2) 3TTf4 

hi$0|( 4-dl(MgFe).Al (AlSi)4 
O10(OH)8; tc^(Mg3Si4 O|0(OH)2);, 

(Mg6Si4Oin(OH)8);,
^TT ^fWten^ (Mg2Si306(0H)4)
3Tlf4

1 .3 hR<^k
cFTsTT^cI 4^ 3t4cF 3TcR^!T ^

^icl f i wr ^4 ^ uTcjtctt H^lel 3im41

5

few n$ST

3TIcf)R % , eft?, ^FRTT, 4J141

, 41'Ml cfS^T ^3f4^T s|Hl4 ^ I

3Tf4f4^cI cTTeTT, efSTT 3FTtf^[^R 4t

61^'^TcKil^'S cT2TT % 'MT^ [4el cFY 4>h14^ “m
sii$0i44^ ^f4vri 6rt4 11 4j41I^i-mm 41 ^leTlM cttctfr^t 

4 Fr^T^Fr4t4^ grtctt 11
4>fe^l^M 4 3TRT41 3TTcFR % dr^ 0|sj'I4^ %

4 Bkidddl^f TT^RI rf^TT Md-^l^fcl^ 0H 4 ffb^fcid

414 t I fWlcT %fe^|i|H 4 ^4 STTcfTR % 3TFT4f ^ef

dcd Rj^deisil^T 4 RbMcfeld 4l4 f I 4>fe^ldM cf>l4f4^ 

444 tor % <£jPi^i sHidi 4 (rr^I l .2) I cr414^ ^(4^1 

% 4rT4cf4 4 41 tor 4? 4to toj rt4 41 cR4f4^ dtuiirdcF 

^cto 4 cr4^t ct^tt 3to41rr 4^ 4FtT m 6 44141 4£R 4ldT 4
TOffc^ tRfRRf 4> RT2T 3TRTf4^ 4^R eJddl 4 I ^fe^ldM, 

4J4114ldM rf^TT cte 4>
4r to4 t (to 1.1)1

fl - 1 .2 : chi<44^ "IdPm to4 cTt4 dccJ

qeldd

X1I\U

ftFr^eT TT^cTId RpRTdccj 3TRPT 3TTchR

f^RTOTcTTST 4t4'!-h$c:

f4TR4TO^ 
441 ciil m i $ d
4> eM I $ d

0.74
0.8041? (Fe) 

RRTT (Zn)
4Jl41d (Mn)
^fe^RR (Ca)

0.83
0.91
1.04

PPReRTST 1 .04
T^IPfR (Sr) 
4kn (Pb)
44r (Ba)

TT^ff^RTRd
4<>Mi§c

14471??

1 .20
1 .26
1 .38

6



cflucr)eil$e JJcfj djcj&lfal'f) ST&UHol

f*T?T - 1.1 : cF/cjUd ^Y^r-fcfcTZFf cFW

1 .4

'y Pl-^l ^rf^cTR cJTT TTc^ T^^TJ i wrf^r
l<^cT HNI ^ viMel^T FtcTT f' STlf^Tcp ^

C^KUI STr^TcT H6c^^ul ^ ^ 4T^ftf^RFT 

^f^T §■ 3ftxT ^ST ^2^ ^IT 

<3p1^1 ^ 'inH ^ ^ M<^K ^ ^ I

1 .4 .1 <c,ftv41^ TJUJ
4J •-I 'HI $ C cf)T HH tri^ qTT <£jP|vji %

^RU] w I ETRJ cFT FFT ^TFcFT: ^FFT ^ ^^TTcft
FFT 4 FFTcF T-^TR ‘'R Ml1^ W^- % cfjRR

W FfFT I IRf TJR 3TRt t :

/c)fv^ n$2i

^■^f^RR "cbNl^c (Mg CO,) 

f^RRcfiar (fxR 1.2)

FF|ilPi<F ^RR>T : 

R^RT :

fcpz - 1.2 : AtJaiZC ffbidci <1 MV'll

8



tfitJcJeilffC Ucfy dJzjrflfoltfJ 3T££l£lcrl

xisjPivji 2.98 3T^T clcxj'l 

cfit vSMR^Tfcf % 0Kul 3.48 deb ^TTef 

3.5 ^ 4.5
3T2TeTf ^4^1^, 3T^T do^'l 4^

Mdrq

<b cj'l ^ d I

^ ^TT, 41<HI, 0l<HI 3TTf^

1 . n^-Ceflil-^Mfdd, dKlb)K ,

3Tf[^ $

3rfb fc| -ij ^-d , sTg^TT T-^eTcbi^R), 

c^I^k

2 . 3lf>>'Wc^£|-cjnft cfj^t 

c^NIl?, 31 fsbedd M«bK ^

101 fcTcbf^TcT

^RTT^TR17! fcb^ul (e) % feT^ ^4^ 

^ 1 .509, ’CR'^ ^frf^RTH 

% ^TR ^ 3RT % 3H

R- gR cR 1 J 

11 R£RR (4rr (w) % fcR ^er 

^ 1 700 R^ 1 .782 Rb

0.190 R^ 0.218 RF) ^TRF 

x ^ 4.633 A
z ^ 15.016 A

rRcf)

fcTRPT

STRl^TTcf)

^fcF-^TRTcfd'
x

$<bi4 ^Ricbi
efft cRT^

RJeT ffb'i-CeTl'M ^1J 3 ^ I $ C rfR Rl^ld FtrfT

| gT^R fci^dclGF 3TTcFR ^ (dedd! ^ I c;d 3T£RR A 

fcKoH 3Tf^10dH ^ ^ RR RcTT t cTR

9

fosKT nder
rt ^ fcTRR ^ ^ 60° w\
ITcfRi

Rt R
Gr^RfrTI f I fbTf^R fMcl ^

Rbfe ^ ^RT T7! f^Wdl t I ^1J 3 ^ I ^ d A A) I ?F2TI 
'Slel'ldl^d ^ Rfcf f^Hl^dl6d '4^cfl 11 Rfl RR
RTRT A\ 3TRR f^ReFT^ WdT t I

1 .4 .2 NdHR^rfeT yc|)K

4^'ii I §d ^Pld 3FR RR ^ ^5l Ifd f^rfrRff A 

RR RTdT ^ Rf Pi+dldRsid ^ : 

d^sTl RRRT ^leff % R2T

cTR RR37 RdTRR ^ 
d d l d cfl RlReTT % R2|

d 61 d gD 41 i) ^Idl RT RTR ^

4RFTR ^R3ft ^ R2J
3ild^Rb0 ^1 el) R R^ % ^34tefl^d cTR
^Rl^le1l$d A

vddbl'jff ^

GTF^T flefi ^1^ RIgt!Ad I ^ d rTR I ^ d A

Rid I # I ^fcRT 
A AJ9'Hl$d A %cd11^d cTR RtRtRRI A^ At RTR

RRTfT A dRqAd (A'dllA WdT A fA^A

1 .
2.
3.
4.
5.
6.

7.
8.
9.

AAAfR 3TfcrA%R A?A A10. cp|6j

wi^ldT? AtA A rtAyt % A 
TcAAcT Tldlell^cA ZW A? R2J 

ep I q i d R d 3TRTlAt cTR srfefAf^R OTFA^T Adt % R2T 

fAmaA RfA % rt A

11.
12.
13.

d cq> i $ vs diRivri fAAAf A14.

10



cd'JcJeil&d UW d]c)rflfu1& 3f£ZTZTUT

177i^T ?T2TT 3P^ (1979) ^ fifToftfcRTT 3 

^feff ^J^ ^ I $ci cf^t vJHR^rfcT cf7T \iee)^J ^ I
^ vrlPSi^ ^

% TTT^r f^ei'eil t , 1971)1 ^T%
3Tfc[f^cFr STcRTT^t FTcTFR17! ^ ^let 3Ftcf7
cTT^Ff FFFF ^ ^ t I ^f^ft 3fT7^fcFTT %

^FR^T cjldlcW^

% cTTN-FM

, 'Si ell d I $ C ef^TT ^'I'dl^cT 3FT^f^7T Ft 7Ff ^
(STTeFT^^ F2TT sft^, 1 961) I cfr ^-mi-D rfFTdeft

Z % FFTFR^ t eft
STTFffeFTT ^ft ^iRHd ?fteT A 3TT^T ^FTI Ft^ FTefT 

*1J '-R-l I $ci (eiK-d 1 992) '^7 3\ IR-c^ VI ^ Cl^'ilel ^ Ff^FR 

^teft % FTT^f FTRTT ^fteft ^ STFf^TFT (RTFeF cT9F
sTFt, 1 994) d61c;4141 -M RfSfFt % ^FTF^'DT t I Zttf\ ^ FFFH

c||c1N'<ul A 3TFT FT^FFT ^Pl^l ^ell^ci, ^1 el1$d., emldl^d 

cT^TT fuimH % FTf^-FTT^T ‘4Feft^F Rl^l, — F^FTFF,
'Si eil d I § d 3ft^ ^J *1 ^ I ^ C ^FT^ft % ^ fnei^ #
(f^RT^F, 1 967) I 3ifd*lRb4> ^teft ^ HRcFdd ^ elc>JI$d,
^3Tt el I $ d., R” [m f) el I $ C , ^tefhll ■<-<*> I ^ ^ 3TeF Hldl
R 4J'l^I^d. F^t viMfT^rfeF T-^ldl FR vifeelRsJd F^t F^ ^ I

vjIIMM ^ •d'lPcdl^dFFTFFFT
% FIST f^TcT RRdl cHT^F ^ FFT sftFeft RrfRFF
fR 2-3 R^tt rf\4) RlRFFaft F^t FFf^rfcF FF FccRf RfRTT 

t I Fl4 % c^TR^ ^ 3TFRF ReT R^FT^F ^ RtRfTFF 

FTFT FFT t I vJ^ff FF>R FFR FFT ^eft (1990) ^4 ^ett FFT

/FW W^tST

^telf ^ RTF f^RT f I fF ^FFTpR fR F^FtR FF^FT FFFF FFT

FFFF^T FTFFF^t ^teft, FddsJI FFTFFFR F^FT
FFT FF^FT
FFFY ^ 3TeT^F \

FFF, 3TFW^t FI6F4 4 FTF’ FfR FlR ^r4f ^RTI?d 

Rl^fF ^t FFFF % F^t Mcfld FtR I f^FTFFR ^^41 FTFFTT^t 
^teft ^Rt FteftFTF^ % ^TTF RrfR FtR RrafF FFT FFT^ftF 

^fteft 3 3TFRRF FTFW^t RfafFf F^ 3TeTF FTFT ^TPF FT%F I 
F?T ^f^FTtR R Rr^Ff Fft eftF ^sF FFFFf 4
dRld fcRFT FfT RFFF t FF% F^^F FlfRl WF ^ 

3TTFR FF RFF 4fF FFf 4 FTFT Fff 

FFF7 (^FTFT FFFF)
(2) FFPFTF FFF7 (ReTF FFF7)
(3) 4eTT F^FT FF?R

FTFFTT t :

1 .5 .1 FF$?I FFTTF
Ffff^FT % ‘FF^FT’ FTFF WF FF FFT FnR %

FF FTF ^eld: ^dfelF) ^ 1909 4 RFT I 4 T^eTFRlFT 

(F^FT 0.5 ^ 20 Rr. ^ft. 3TTFFF %), t4fn, FFFTFIF ‘^ft’ 
R^FTTFF t Fft 44tF 3TFFFFt 4t RTF RRTF FT Rr 

R RF 4 RtrR f I FRF 4> eT^ %FTeT4t R[Rf ^Rt
R 4 Rtf4 ^FTFT R RtRf RFTRtF FFFFjR 4 I ^RfeTF
FReftF RF4 4 FR ^FTFT FFF7 FFT RT RFdl t I

FFRF

FFR

F^FT RPF R 3tRtFFR FTF^ 4 4 FFFt4F Reft RtR^FW

Relf R RTR 4tFl ell d I $ d R RTF FIR RT4 t, FF^ R

FR ffff R RtRf rtf f l RtRffr fffr 4 Ft 4 4ftR
14



dftobtuse Ucfr d^^llfoicp JJbUVcrl

^teT % f^TeT^ t I fcITcT ^ 90 Mfrigid ^ 3Tf^

J ^ ^ I $d 'ddK $t\\ Hc^K ^ ^ |

W^?T WR % f^T^T ^flRPT cRTR ^

g^R-ief? c^iel rfc^ % ^ft % Tn^T Rlelrl ^ I 

ifl STT^f^RTT % WT ^ c^ %

3Rtcf7 ^Ht) ^ f^RT PRRR 61 $ -^l ^1J ^'d I ^ C rf^TT ^d'ldl^d W\

Rra^RT Ft t ^teftWT Ft^ ^ enF ^ TTFFrT: 

Fd dl^ I ^ft F^, 5Td?R % 

Ml41d f^ra^T ^TFdRr Wdf dd 3TcRfT^t

^ Idol cl f dReJ 3Tf^cdt^T Rr^d Tfrdf^RF TTeTaFft Fed

% cRTT tfrd % feRdsftFtd ^ ^ l* ^1 s|) d I ^ d FRaRft rRd 

^ cdldidRF ^eff ^ RTF dTIJ Fd t I dTRTtrRR dd RTF % 

■^eff dR dFTd eft RRd dFed t dd^ ^^RRF dd
FF fedeRTT dFed t Fd fR ^ ^ d I Pi fT ^ dF^F t I 3T^R 

^ 5l I Pi F FTF^ t Pd P^pRT^ d % F% 3TRdR PddFR 

RTFTFdF FddR ^ FFp ^ Fd^ ^dP fcTFFFff % F^RR 

FF FFFtFdF Fd dFTF Fpt % FdF F% 3TTFdd % PddFdT Ft 
FdFTFdF P ^ 3RTFFF P PtdTF P FF RT^ t I Pdd Pt 
^dF F^FT dldl* FFT ^ Pd FdFTFdF Fdd°T Fd PddFeft ^ 

dR ^Pdd 3TPTPPFTR 3F Tp
FF dFdd % PP'ddFF FeP d^dlPt, dTTeT, PtcFdF 

Prt ^ dF FtP 11 d^FF P-RRIFF dT^F ft
FtFT t dd 3RF FrFt dP FdfdPpf P FddR FRp dF 3F

tlRIFT

RTP t PP eftP % FddR ^dT FFT FdpF P FddR dded dF 

f^ddp pFT t I

15

fc/W U^ST

ddFF dRR R PTFdFFd P Fdfd^TF 3RF FJ Pi dT P 

FteftFTFF, PeR, FeftdTFF, FF, FFRpfF FFTpR, dTFdFF, 
J1HFT, PPPT FdpF, FrFfRTTF^, f^Fted^F 3TTfP RTF € I 
FteftFTFF 3TTF eftd dd dTFT RTp FTeTT RFFcft ^RpTR P Rt 
R^ FR P'pRTFF PddFcft P Rd P, P^RTRF 

RRt Pt dttFTRt dd dpRFTdR P> Rd P FT pTpRT3p pT

ddfpRTd FT 3TFPRd 

PkRTFF ^R Pt PtrP F I PcR RRf P? Rd P 3TFFT P^^PdTTFd 

ddFTF ^F SFedfcTFt P> Rd P dTFT RTFT P I P^PdTTFd PeT 

RT FFF ddsFFFT RRFFdPt FRF P FFT P^pRTRF p5 'fJpRRR 

FFjFT aPPPFFRT Fpt ptP I RRT RT 3FRR Pff-PRF 

P I Rp P^PdF^F 'PtFp P PlPl cl I $ eft FFF Pt P'^dP PRRFT

P^RTRF 3FdlPl p5 ptF fd^TF PtP P (FTRpdR, 1956, 
205) I

3TTp^FT Pt FTRdtcf Pd P? FTcT PfPd P? pTpRTRF P> 

P^FtFRptfPr RKTFF P dTFT FFT Pd RRp FdfdpF pFptR 

P) edFtF PddRt Pt RRR dTpdF Pt RlP P FF cTTcf dF RT
fPddTp PP
RTFT RT RRFT P I ddej P^pRTRF P FfP eftd dP FTFT 6 .5 

dpRTF P RpTR P Ft FF PrPT cTTFFTFR Fpt ddPt (ddfcTcT,
1991)1

P 3pd RdTp) FFF R't dddP 3TRp FdFcTFFT

ddRF dddd
FdeT FFpdT dTd Fd P I dFF dRR 

P R^ 3TTddd P pRTfpF, dTFpfPt FFT dTTFRFFFT 1 0 FTRdFF 

P Y?\P PtP P I FPPtF dRR P> RFpdP P Fd FFT pR

P P)deT Fd FFpdT FfP

I6



ctf<-lo-)t?1l$d Ucfj d^WnfaTcfy 3J£dJ£ioi

cM ^Ycft t I sRT ^ 3T^^T W^r) 3Tto

FtcTT t I 3TT^R eRT'JRI 20 ^Tf 25 H'l$sbH ^ Ft 
T-Tc^hTT t I 3TT^R ^ ^ ^ft f^RTf^TcT, H 4t cf^^ft- 

q^^tt ^RRTcRR ,4t faciei F I 

300 FTF^iq cRf^ STT^FR % Ftct 11 cTsrr

% 3tcT^?T 20 ^

cftqt qicR^in? fac-icf) f i ^ Ff^ f "Rt-

RRTRT 20 qfrRRT cT^ T-^TR TR^ Htolcl f I spf ^tt7^ 

hrr ^ qr^rfH^ ^rr 3Tcr^qft ^ ^IciRcki cjfcicflq<+> 3trr^qi 

^ RR Rlrl ft % fsfR-cTcFT ^ RF 'dTiJt
3tcT,J|?r £lcl ^ I RTRRTcRTT RR 3ftR 4>i4-i FTF'RT‘Rill'S 

HIqI Rldl 'i' I

RRRrf^rR ^ qRR % *tj4'Ui§c *\

% ^RiRchrl RrferRT, ^fe^RH, ^e^Rldl R2TT cftF Rq 

^ IRcirl ^ I C!$4Piqq , RtpRR R2TT qt^Riqq

3TRT Hldl ^ Ft^ # I Ft cit HI § C % RT&T PcH RTc^

R^RT %PViqR qft FIRT itt qF RTctt ^ I qF ^fe^iqq qnft 
qt- ftlRFR RTRR q ^t Rqf^TcT FFcTT ^ F?
Rp^lRlci: RF FfR^FIFF <51 Pm % Rq q ^^RTFq ^ rtr 

P FTcTT ^ I 4P'dl$ci P)FRR RTRR ^ STIR rfR FR FIR 

RFt cilel eRl rTrFt ^ rFFT, RtqTcR, <-4>pqq, FRcTT, PPmH, 
^R%q,
qqqf^F ■^Rt' ^ R^tPiqq »ft RFRT^f c^R RRT FtRI t FF^ 

fIcHIhi^C ^ RTR PtfP FTc^ ^pRTFR FF 3T«RTF RTF FT

, RtPqH, Fl$4pqq RRT FfTTF F^'R ^

FF FTFT FFT ^ Fl dt HI $ C F^t RTTFT ^ 4 P <i I ^ ^
^tflRTF F^t FTRT 3TFTFq F^F RR Ft RT?ft t I FRFF

RFFR: FF ^ P> %f^TFF R^-q% 3RJ3tt % 4tq 

^FFT ^ FFFt F^fPlqq % 3RJ TTFT dP

17
3—41 Min. of HRD/ND/2005

/fw zrisr
% FFc£ %fe^iqq ^ R^Slt ff 4jPRiqq % ^5t^ SRJRt
FFRT 3TfcRFTFF Ft^ FF ^pRIFF F?t Rb<-cR R^RFI RpR 

TTFR Ft Rldt §■ I RRTFRF FTFF
pTRR RTF! FFcfT # I

RIFF! FFFF % ^pTTTFF ^ ^^F ^FT drcjt RT PcRR 

P RTF cfR FT RTFRF 
FTFT FFT t I PPFF, tPRqF, TPtPFF, ^TtRTFF, FpFF, 
4tcpqq fft rj^Pff ^RF RF ^ FTF dp FTP ^Pf 

^FT FcF t I TjrtPrFF F^t FTFT FF PPRTF^ ^ PfFFTFpt
PPt F^t ^RFT ’t RF Ft

FFFFT FRR P PPtTTFF ^ ^PPFfPqdld-F FFT 
RpT FtP FRR P TTFTTI | P Rt RT RRTFF fpFT FFT t I
RTfT^FT A ppF P pTRF ^R-t-FTFp RFT fPPPF P 

PfRF FTRPRfP P ^‘pRTFF A T^tfpFF TTFTd IP Pf P 

3T?qqF P fPpR (1988) ^
3T^FT?f PrRFFctt PtPtFTFF % R^FTF P P RFTF t FFT 

FF PP A f\ A TTFTdIPF> dcdlcTh TTTFRF R^P dPd 
3T^FTcf P ST^TTR P "f, FT^ RTfrpFT P P FFR-RpFpR 

PtRTFFPpRTFF PPF ^ cTRT 3PF (1995) FTFI fP 

4Prtff, Prtff frt rffP PPftff ^ t^tPtff
ITT P RFFF TTFTF t FF^ FF cTTRTPtF 

1JTTptP FFTF7RT P F^P 3TFFTcT P 3TpTFT ^ I
. PPrtff P ffPf ttftrtPr P (-7 P +6°/: PPP) 

ttffP PPftff fft tt^P rr P rftf P PtRf Ft^ 
#, FTcJ pRpRF TFR-qiPd 3T^FTcT (-5.1 P -23.53°/:

P ^RT FFT t IRTFT

fP PPTTTFF ^ FFFFFTFT

3TTR FtFT TTFF t IFTF FT FFPttRr PP P
18



cduo)d1l&d UW d^^&lfolcp 3JEZTZTBT

1 .5 .2 ^T^cTT^T MchK
STlf^Tcf) ^ ■JTF 514)K

cFF11?7! ^Plvjfli] ftRT3ff ITT f^lR(4>Mle1S| % WT ^IdARb^ 

^teff, vS -I I $ C , ^R'S'lcl$ci, '<i4Rt'-||$C H2TT

^ ^FTT^T Rfeldl ^ I ^TF 4^1 mRiRiRtR 

3TlR^R % fF)|vis||2T dlHcf> R? Rfef^ 4lR

Rf^1? ^ 3Trf: 5T<4>W ^ ‘£H? dIH Rd! Jldl I Rr

STrlil'Hd rR 3ffRbq)eH$d 

%eF!LblRidI R 3ft? R24 ^TF, — ^Rf0! 3tRWf

^ R 3f^ RTcF ^ ^eR, cTfRePTI^, ,

371^ TRefr R 'Rt Midi RTrFT ^ I S'tffel^ 'dKcfld

^ ReR

^ f^RR 3TRRRR 45 Rt. cR) Rt^t, 4 
RRft. cf^ et4t M? 300 Rt. iJ^Ti ?R7 Rf# f I ^Rf ^ 

RcT? cF?t 3ft? ^ RkR RF'dlR’id Rt RTcft ^ 3ft? RiRcRRIcT

rt 11 "ft Rt?r RfR7! stRhRirkh % ?ft?f ^t
RlR'F-d Ftcft ■§ I ^ Rk|3ff cjR 3FTR?Rifcd R
cT2TF 'H 4 'xfRF-^dxT cT^TI d M R Rl fed R 4TR?Tr^

STTdlcfl^cKl ?fcF)'lu|RH -qR RF t I wi ??Fpft ^T? R^TFT^'S

RraRft % rm?-
3RRn^ 'Rt 4?^ R? MlM ^lei § I f?^fddT R ^T ehM>Tt 

3TTt-WIRef ^teft R ^ft 3TRT dldl R RJ^I^I$C R ;RRld'lo1l$c:

Rid ?F<t>dl ^ I RFSfRf d? 3i|-c-WlMd % ,
^tell d I $ 5 ?F?n WrRd-^dxT ^teT 3ft? "d^RPF % iff 

RF t I

RlRcMvjilel % MMKT cFTRff Hldi R Rffed-^teT MRMef^
v

Midi dldl ^ ^T?^ ^deT Rl?T3ff % R?f 3ft? ^?T TRdefa

c^T d>6l RT '(idJdl tF I

^Rf
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fwwzr H$ST

RRT sRtsn^d CRT 11 sfR R ^ ^fRctRr t?\ ^ 

3TfeFRRtTcfj frdf ^ ? ^ReJ ^RTM^Ff 
3TRRR fFTef ffteTF t Rf7 fRlR ^CT^Rlch ^fcRR^, 
4MlcfR, t'ec^, Rf^RtR'dldl^d, . RtfFSfT^ eTSfT 
^Ridleii^^: ^Rid ^rR^rf ?f?t fi ^?t tor ^j?TRrRF^ 

Rlfed ^teF d’R'crR^T R RlRcR RTeF ^Rt 3ft? 

RnfdRI, ^fcRldd eFRT 3Te^RfRfdH R eT^FT RT-f]RldH

3ft? eftF R 3Rff MRelRTeF Rteff t I RtF? (1983) R ^4RT R> 

4ImR|TF RfRf R RRf 3ft? ?ftfRdd Rf 3TRFTOTT cFF fRRr

dfedRdd Rhdl R I

sFFIddIR ffd’K Rf RRT3ft R f?ReF RJT1 I^M fRd Rf 
?TTO ?F%F, ^FfRRFeff, RteTORf TO? TOFT, TOFTF eFSfl 

RtRefRr-Rt?? FteFT t I TO^f-^RT fR^R %
RO'dl^c’ Rf TOT TO I I 

tot to t RtoR Rf?t3R R to tfRto ^?rRf RRtoj R
Rfeftdi$m, Rhlei01, RRidleii^M, ?rR^RRr ^rr Rto R^ to 

3TeReF TOR 3TTd?R TO?T 3FTO ?Feft t I fR^ ??JieT TO 

R^R?!^ dIdI-d TO R IRddl t I ?R R^T TOT t fR^ 

TOR TOT RtR?TTTO fR^'fRd Rt RTeTT t RtoRt TO TO R 

dR R'RfTTTO ?R 3TT?TTRf R TO TOR t I 3TRdT TO d^eT 

ddefl Rt?T3R R RRtTO RRTOTO TO TOeTT R Rt fcRnTOF Rf 
Rt?FT ^dfR to MRdidd? 11 Rrefl^lRidi R ^ Ff^dT fRRq 

R 3RRR? TOT dlR?r (1971) R TOn fRr dFT rIR dR 

TOT RiRfTTTO ^ 7-TOT q? FTF^fR^dTTFd: fRddl t 1 
TOT? Rt R^'diF^ Rt ?KHidRi0 Rd?d R 

qrdr ddi fRr f^fR TOT?-TOTd Fferr R l dF fRfeFTO ^fRrosR

fR -RtqTO?1?

TOFF
Rt
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UW djclpilfuicp JlCWcrf

\3mRVcT cfcU^vjT ^ ^ ^ I $ C ^ c^l^u)

FfcTT ■§■ I '?Tf^' eft'?' cfft Hloll 3Tf^ Ft eft c}^r 0fi)|c^ 

tnici^c % ^ FteTT t cfSJT ^ ZZ T7!
ellfelHI feK[ FtcTT ^ I

A) ^ ct^l eTecft ^ ^fTF^rdt
"^fett ^ f^Tcf^ cjiej Plchef, cf))^!eC, ffftt^R 3Tlf^ cf>T fWf 

^T'lTTfcr^ f\ % I f^fStqt A sftTR rfSTF ^ ^>t ‘ift
Trzzji A zzAi ^ tj$%\ ^f^ARhcf) tzA A F-ofa
cTecft ^t Hl->l 3Tc2fc*T A)A) ^ I F^tfefff IffT M^K % 

AA\Azf\Ai srcm F^ t I ^Az CT2JT 3T^T (2001) ^ ziA 

% 3ftFf^cfr % W4>k A 1TPTT feff ^efiT
rlc^ft cR f^?RR ^7 PfcRTt A> 3F^Tre Tf^crfcRT
F^tcTT t I A^A^Z A Fe% cfS^T ^Tlft ^A'Z ’JFT
^r ar^TTcT 5 :1 ?RfT irmr w ?f9Tr zzA ^tf^m, ^tfWr
TTcf zft^zR ^A tti^t ^t mi zi l AzzAz

^f:f>>^[e1d A^AlZT^Z ^ Fe% cfSTT 'mA ^cfaf ^T eTc^t A
fcRK 3TcR ^t f^TcTT I f^R WRTTf^ fcTeRR ^ ^

-5 ^ -20°/^ ?ran 51
-0.25 ^ -19.65°/00 rfcff Ft?fT 11

1 .5 .3 ^eTT
(1989) % 3^TfR FfeRo ^ TRT 1952 ^

Hcfm

rr ^ f^atftrf AtAzu^z fAAAi cr cRf^ i ftf ^
F^tt 3Tcf)R A) 3RF f^fstq F^t AoA FT^F, ^FT^, RleilnM
3flf^ 3RtF T-FFlt F7, ^FR A FFFtt-F^TPft, ZAA A FtR^
FFT cf'-l vr^cll it FFlff^FT FcflF ^ FFFT^ FR I

21

fc/o/cj wAsi

A fAAv 3ttf tAz f? siRi^RbF tzA % AzA A zzA 

FFarf^TcT 477ftf^TFF fcfefFFt ^ ^FF Ftteff A fastfocf fF 

t I FF% Ff^FF ^r^TTFF F^t A FqfeftefFt A), RFT A 

FTTFT Fttelt At ?JFF Ref A 3TFFT^t A\zA A zAAz ZZfA % 
A aRfatf^TF f - 4^— FTFFtef, 3flf^FT % Ff^FF FTTef 

AZZ(Z\ A (FTTFef FFT F^F, 1994) - F#
F^t FT FFcfl t I FT^feTFT % ^F §tF cFt 3RfF 

FM FFFf^r F^^t RcRftF FFTR F^t t FF^ fM FJFF 

FfcT F?f 'itt t FFT ZZA 4t FTF^t^^FTFF FF^tf^F Ft FFT 
11 ZAZ % FTF Ft%tfF cFt FFFT Ffteft A f^atf^F A^Azi 
’tt F^t FFR FT t (^T FFT zAAAzi 1 987) I

A ^PlF f^fatF FTFRt % FTF FTef, FTcJFTFF, ^jfcFFT, 
3TTf^ % FTF 3Tdy KfRcI Hide] f I F^FT FF 

FFR % f^atF 3TFFTFcfcftF 3TFFT^t FTFIFRF ^7 f | FF^ Ft 
FFR FT <3 Pm d 16 F 4 4^1 FFT 4 I FF7 AJ ^ F i F C F^FTFF 

FFT F^RT FrF^^T4FTFF-3pFtFTFF FteftFTFF FFT 3TrFeF 

^7cFTTFF 3RF FTFI4F TFpRT 4 I FTFTt % FdTFT 4J ^ FIF C 

FFT F^JRTFF F?t FPTFTF 4t •fJpFFTFF, FTcJFTFF FFFT
FtdtFTF^t 3FFT^t A FT^ FT?ft f I ^FTF A FFpft A 

FTFlt^FTFF zAz 3TtFtFTFF f4 5 4t FF Fp Ft4t ZZA 

2 pRft. FF Ft4 f4 t I F^F 

^CTFPFF FtFT t I ^Pf7 A ^^FTFF STfcPtPtTF 4tdt 4? 

FFSTFR FT f\ FPFTF t zAz FF ^teft A ^efF ^FT FFT 

3TFTcF Ft4 4 F^4eR FTTFTpTF F)F ^ 474FTFF 4 4t 4 

FTF4 FF PrcTet t (FtFI41 FFT 3RF, 1982) I 
frf 4 ff ffr 4> 4j 4 f i $ c Prat4f FT Ft4 

3f4t FF FFTft FTFFTft 4 F^t t I

4 3TF^FFFR

TFc

FtFeTT F

ft 4t4ftff FTTFTFFR

FFTFRF
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3TKTTO - 2

<lf|cra5 f^cRUT

cf>t ^ePTT ^ t f^R ^ 3T^T^feRF % ^(rlRcKi - 
vrlSl cjft fcT^t^r vji|*-|cf>|hH vjMel^T ^ ^ *i61^41 Ml

^ t (f^R 2 .1) I xf^T,

':f^TT, x)c^l>i-cl'lqiRhill, 'fr'M , Cc^l, ^*1M , \\'(-dIfcl■Ml, STTf^leRTT, 

^TJcJxT TT^T 3T^f^RF cfSTT 

f l fetter ^ 7$) ^rf^rfcT rfsrr rt

^rf^RT fcTR^T ^^Tcf: ^c^k-clsH (1989), WcfR 

^PT (1 990cfj), crr^^cp (1994) cT2p 3RTRT 

R STimf^T t I

2.1 l*f$RTT 

2.1 .1 ^
xft^T A ^7^T-TT^ % H6cxl^uf fcRTTSft^7!,

fermsfrf^R, srtcTf^^ ^pfrterar ct^tt wi^7! a^ft ^
pp[ ptt^ 11 f^pnsfrf^7! ^ srmm mR ^ Rmm 60- 
70 Mf^RT CTSTT Mf^RT ^ ^ f^cT 6l§piJl - felRli^STt7! 
% f^T^M vieelxLs)-flM f I ^ f^f^M f^R# 6l^pi7T-m fcRTfaft

, RRTT,

vicMKch

23

^f^cjcp fcian^i

rfl t ePimr 60 cpf ^ ^ t
fcRM %

rT2R
f^r^Tf A RRt ^uA f I RH A

wrmmm Rft f^rr A % I ^j^err

f^r^q el I { f | qf^RT qf^tlH cRM) W\
4^ f^m^t ^ 3TT^cT t R R^FT ^ RPR ^ A\A 

% ^ ^-WHIsc fAA^ f^TcT TTRIcRTT t I
RM ^lel H)’isqciq| %j%7p[ ijcf cfTIRf Rj qRT^RTRR,

qRR, RteftRTRR, f^RR cim RRRRR f i f^RR R^eftR
O 1

mRRfTRR, R^eqmiRR, ^fRTRe:, RratRT^R R2TT ^Rft
^ ^4R 11 RRt mr eRTR7! 1 A). ^t\A trft ^ mq ^
^Mf^TReT 3TcT^'?ft ifl-KR^R R2R W^R A\ MR
RT^ t I RteftRTRR ^ RmR RRRR 1 200 7ft. Rtt f f^TR^ 

f^RTc^ RP^R RteftRIRR RFT % RTR RRfcpqRR RM ^ 40 

A). A 500 A\. RtRT^ RTc^ ^^RTTRR ^ 3TcTf^m t Mft 
RR^ eRTRR 12 MfcRm 2^R A mim f I ^^RfTRR RRT 

RMRTRR RtR^ Rff Rf^f RRR RRT Rf^RT RtRf 3Tt7 60° Rf 
85° RcR t I fAAA) RTRRf^rfrR RRT Rqf^rfeR % RtRf
3fR ^ RRRefTRR ^tef f^TR t I

R^f^RT ^ f^F^R RR-RR f%mRT % RTR eTRRR 15 

. RR> 11 ^ RRRfRf^R RfeftRTRR eff ^ ft el cl 
f ftp# %flRPT RReT RT RTRT RRT t I ftaftff Rff 3TftRmR
efRT^ 1 900 A\. R2R xffRT^ 900 ft. RT^ R^ t I

feRTrftftrR RFR ft cflR RR^^M ftftR fxRTt|3TTR, ^3R
fft^R fftmr qRprftR A t ftpft ppirr 200 qfttR 

RR RRR Rft^m f I
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ttfdcJTJj fc/cldui

2.1 .2
^TPTR ^ ^ 3frf^T)dl^e trft

^ 3^5 £)Rhd f^lRRi^ STcrf^RT t ^Rl4lTjrr
f I 3^1 d dT2T 5b)15c, cTSTT ^gl^e

^ disr dqf^rf^f ift ^fddRsjd 11

2 .1 .3 Hlfcb'MM

^1 Rb 'I-rl I d-3fLF) J 11 pK-d I d dd ^ ^ITPT ^

^'S'T ^ T-^TPf ^ d^Pc-fl^cT vS'"II^ci ^

rfSTT ted ^5 ^
dMI t I 3TdfTltt PTdR dl tJ *) >n I $ c t

cTSTT ^cdR ^cTR t dRR^Rftcl-dRflR t)d) HI ^
^) el) d I $ eft ^RTdT t

t ftatRrd rptt di?n t (3RRd ?rm 3t^t, 1971) i

2 .1 .4 vjed^ft 47tf^^IT

ddTtt dtR’^TT ^ RFFt, ^ftftdRT, t^cTT^aRttd 3Tlft
Tmtr t Rr5tq ITR tjtt f I c^f^rnft ^
dM^ £d % Rfat^T de^dt^T f dFT dd^FT eftd aR^ 

'H'dR sRTRTT dTcTT t I

2 .1 .5 ^Hiel

^Td % enq; f^dleRT t f^Tdeftd ¥t
ddf^rft 3Ttd T-STRff W did 11 dTt ^ dlddl^ ^112 

^7 ttdTdT [del t %m ^TtttRr ddT tdTd t 

^ ^ 16 Rbtt. ^ ddM mtt t
d^mtt ^ Rfat^r H6cd^ 11 dd% srfcrRdfr did dtd 

'■ dRRTpft, sTRF^ft, dTdt^d^WdT, dNc^ (ttdRsTT

d dm
did! t dt dfrle|cjuf)<L| R^tt ddMRTT
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d)uo)eil&C U& 3TZii£1v1

f^TeTT), ^ ^cTT^I cT^TT ^^T-^-1%7^ T-STpft ^

^ f^TeTcfT F I ^ITTer %
% ^q- ^ ^cTfqi^ cT2TT %fo^m*T! ^l^ell^

qF ^TTS^ f^TcT^ t I %qef 3TTf^ ^

cT2q ^fT ^RT v5^q>T vST^FT Ft ^FT ^ (‘^'TTF^'^ 

^qi^T, 1993) I

2 .1 .6 cqyllRb'MH

^Jcft c^vURh^q if) ^ q^TF^T q^K %

f^F^q vileFlRsId t I

2 .1 .7 *TRcT
47q'Hi^^ f^F5tqf q?f ^ ^ ^

^-^TR # I 3qqqcMtq "FRcT fcJTtqq^q ^Rq, cFf^cRF| q^q 

F^Fch-qi, qRrfFc^ ^ qFiqqr^ qcqR % cT2TF %qTcRJ
qqqq % faatq 11 qRcfrq f^TStqt qq fcH^^ 

qufq 3TEqrq 3 ^ 1%qT ^irjii I

2.2 ^jrm
2 .2 .1 (l^T RR)

^ eft^ cF^FT
qqTTq-Fqtqtq f^F^q, ^ ^ qiRl^-q, qIdlvi<t> f^F^q,
tqqFftqi# atq % f^F^F cF3^ qRFTf^RRR ^

qqrrftq^q f^rstq qF^r^^t ^ (R-^nlq cT^q sqq, 1983, 
74) I

■^TieF qcfq ^ q^qq q^qr ^ RieRq ^ 60 qf^qq- 

qfrqq fq^F?r qrf^F>q stq ^ f^F^tq qq,^ ^ I f^rstq Ft
27

^fscicfj fc/cieui

qqrqfqq %qr % ^q ^ f^qr^ t qft Rqqq 8 f^t. 

qqt atq ^ 3rqfq^FrF 11 q7^ f^Riq 2 f^7^. Rift cT2q 80 ^t. 
qq> qt^t f l ^ f^rstq ^ftrqq Rsqn qqqcff ^cf ^-flrqq 

^ F7effqTFF, qrcf, q^f^qqqq, q^aq q^qq, qqq qsqr 
q^TFeF'TFF' ^TefT % qqq fq^rq 11 ^ttr qqq % qfrqq 

qq fq&rq ^ Mq toq %
qj^ f I qrqrR-qqqq rr q qf^rqq qq ^r 

q^l R ij i^ ^FeF qqqqfrF % qfi^qtt qqqqTRR qqj qfeFRoff 
qq?! ^ qq^FcT 1? I 3qRjrq) ^ qF <q RF^tq qqqfRq 

^FRt R fq^q 11 ^ qr qqqq % f: qq qf ^ ^ q Rpq-
Rpq RFf ^7 qqffRq ^tclt R $rT ^q qqg F6Rd: RirR 

qiR ^RqRrq RiRqq^q qqj q;qR qiqfRq % RffRqq
RRqqf R f^R RqReftq Rr^q I ftt ^ R^Rrif^ R 

RqiF^ ^ qrqr R qrqj rri 11
^ qqqq 400 f^Rt. qRqq R ^qftcRq sRqiq 

atq R RftqTqiFq-^R qRrRRfrq i\-^i R RiRq^^ RiqR 

T? 46 RRt. qq RrRt 11

qRF

FRR

qiq

2 .2.2 Ffff^qi
3qR^qT ^7 RrRqrrFs: ^7 ^7R qqqq qiRlq fRRq Rrqqi 

^ F%q qfRqq R RRRq R qfqRq, qrRt R FtR 

Fi^Rq-qievi^R Rtqr % FiqRF7eRq Rq qq R-Rt 
4qqrqRq 3RqqRt RRt Rt qq RqR qqRt R RRR ^7 

R srqRRq 11 RRRq, qiFTF, 5ii§^-iiq, ^tRq, qrRqiFq, 
3RRRfR7, ^q, FtRqrqR, FiqRcqR qqj ^tRq R7 RrRq 

qF^R 11 qq^ RfRq qqqq 1 RfrRt. Rqr^ R qqj 270

qq
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cw ^ziifetcp sjcciciai

xfrt ^ ^ ^ 11 snf^Tn ^ ^ ^4-3tt^t

qffq ^ st^pIct srirf ■§ ct?tt <-\ i $ ^ cpTqff^^^-fT

q>TcT % HI*-! viii^l ^ | cTT^TToT ^ qf^RPT q^Tcfrq %fc^m4)

qpTT qqcTT # I 

(1989) ^ 3fffp5^ f%^ff ?ftp qpf 3

f^qiRjId f^P'qT

1 . T^eTq?ffrrq> Rjld^l eftp sffqqTT^ q?t qidl 3
qfriqicT ^ 3{f^RP % I dc;i6x;u||4 qq^T, iTr^qpJ, cilRiJl, 

feRflPtq, ^^q", 3ft^q ie'-s q^q ^ptef % Ri^fq I

2. 3 qferqicT ^ cpq effq STiq^TT^q ^qp 0R10

^q, qj^qr^q ppi qqq-aft^gt^/ 
eiilqq, cTPpqfcq ^ Rrafq I qqq-qn^RqRq ^^fqrr^q 

% qqq qqqq spppp qftqy^q ift qpq Pim 1? I

3. 2^3 qfcrqq eftq sttwr^q-^qq ^aqqRiq> 

qqiqqqr^ q^fq^q % Rr^fq i

sflfp^qr qq q>PJqiq sfq STfcf^f^q? ^teft fqifpiqq 

qn^f^qrqq % pip Rei^ qic^ ^j ^ i $ c ferq

qftrqq 11
q^4tcft <qici % qpqq^T ^teft % qqq ,jft "4j9^i$c qft 

qqfp^rfcT f&rq^ qf^t, qtqt^qqj ^qj, qqr^^, qqY^q 

3TTf^ pqpft qq qfecrRqq # I qqi ^^qq^q qqqRr sqfcp 

^ qqcq^f q^t t qq Rimh, qqqrq^iqq, tefi^q, 

qtcftqiqq qqr ^cqq^q-v^qf qpqqqr <mPip! % qqq f^iePt 

% qqqtq PPP^fq ^ Rrqqq ^t tqp1! qf^q 11

sTpqqf

29

cffiicTcJ? fclcieu/

2.2.3 ^Ptqqqtqif^vqr (qqfqrq ^qr qrqqjqq pan 

qqn p i Rb q i)

^cfqcff ^qftqqrtqrf^qi ^ ^^qq^q % Rrsfq qfl q) R 9 

^ qf%q^ qqj ePiqq 120 Rfpft. qr4t qq^t ^ qjqyqq qqr
qtqrtqr^q A f^qqqfrq q^qrr^q ^ 3p^q? % qrq ^
3Tqfq^rq f I ^qjf ^ft qftqqqr qq 3frf^Hl ^ #q qqcp*q
qq^iq ^ Rr^q 11 eMqfqrqr ^ qjqr #|cr ppi 3ftf^qqi % 

qpq ^qfHt % Rrefq qqq^^ftq 11 ^fqfqft ^ qpjqq 55 ^ft. 
qt% qqr 1.6 fcfpft. cPt Rf^fq ^ i q^r ^"^qrprq qqqf^^ft^qq 

qqqftq ^qqqq f^jqq, qfqftqr^q, %qqTq qfqfpq^q 

qqj qfqq qteftqr^q ^ Reirl 11 aqR^qi^ oqqqf ^ qr^ 

qfpt qieft ^^qq^q qq^t qqtqrfcpqr % qf^pft qq^Rrqq 

^q ^ qf^fr ^ | ^51 % qq^ni RiRRivg if ^qr% q^qq^uf 
f^rstq qft qqqtf^ftrqqr qqqT % ^ i

qqqqm qq^jq % 4T^qrr^q iff Ffqqf^qjf % qyqr 
qqr4f%^ ftqft 3 qq? qq^ 11

2.2.4 qfqpr (#p)

^qpr %^tqpTif 3pfq> Rrafq 11 ^pf 

qrqqcftq "4 sfqTTeftRppT % qrqr qrqqfqr, sfMffcTqr, ^qf^qr 

pqj ’’fqjfcfpft % Rrafq, prt ppi qqrrft q^qt^qr qtrft^t 
% snqrqrq fq Rf^fq qrqqrq qqqq ^ qqj qfq^pft ^qffqtRrai 

^qpft pqi qqrpft f^fsfq &leH q^PT qqqq % ^ I qjpsqiq 

qqqq ^ ^^fqnqq f^iqi^, RiR^mm qj 3tRp#rt qqft if 
pqr q^qr qfqrPT^f qqq ^ qqq qjq qq^ 11 ^oTiq^qr 
qqqq ^ f^f^q Piet, ijfcrPprqq pqj qRjqirq if 
qqfePPisff q>q if qrq qq^ f I 4 Rrsfq Rpftqftq

qqqf qqr
qiPT
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cfloojenzc: Wcfy & I fel c/y 3T£jtlv<n

?ftcTf ^ fV t I Ml41*i 01cTlr1 ^>t

I $ d cT2TT FTF^^^^TTF^ ^'isild-MI

H

^^T-TTFF ^ cM^ '(i 0 d M (1989) ^ f^T 11

2 .2 .5 ^ft^cTTfimi (^F^YcT Rnf^l^ OTT? ^rf^enf^n)
cj>jHH '(-elI^ Jluld^f TJcfcfcft Flf^TT cfSTT

3ftF c^FTTcff, ^ftf^TT %

^-d^lK-Tl mcff t I ^FT
^ t I M0K % ^FRT,

% FKT % MKH FTe^cft, ^le-Ocft 3fR VK-01

T-0I% 41 d % 4 41 4 ji)<4f

crarr F4t4cFf 4^ f44F FFWjyf f I 4 f44F R'-kTIhi 4>

f4RT34 % 4 f4cr4 11 4 f4Ri4 0.5 4 200 4te^ ^
4t4t, 1 f4n4. 200 4fe^ ?rc^ ct4t 34^ 300 4L cT^ ctft 
FFFT^ 4 Tnf f I ■^TFI 474nTFF % FfT^T 34ITef, %Coil'S4)

4 ^4Pcdi$F 4c4 4 44t 4 3t4^

F2TT

J wr 4^ f44F t 4efr 34^ 4e4 ^t4f 4^ l 
3Fe44t % Ff^T0! 4 f^TcT 4 HId)^4d 0lc41d STcRTT^t 

4e4 f44^FR 4e[ rfsn 4 44f 4^ 4 f4er4 41
4en % !44f 1981 ^ 4 4t ^
cT^TT v5'H4> g)K 4c4 0|4f % cf4 Pl^lcldl MRF

f3TTl

2.2.6 ^
4 44t f44q FTTcFT 41cH, ^FTFTT cf^TT

F^444k 4 11 FrieFT ?4ct f44F ^14^4 4 stdiRn^i
31

itfscjcfr fclcieui

4FRTTTF ^ eFPT7! 1 50 f4>41. v3crK mR4h 4 44ellF 

% w f^TcT 11 4 f44q erq^F 60 f4 f^. 4^ 4 4^4 t 

F2TI 1 90 4r. TTFRTl| ^ t I ^dTeFT 4teT 4 3TRFTM
4 ^T444dTFF 4 f^4rr 4t4^ttff f4if4^i ^rief 4 sftotr 4 

4T4;mFF 4^ TRTI t I 3Teq FTRT 4 3t40 3R3T FTc|ufl^ 

^4erl, 44— 4 3TT3T 41 4 4T4;fTTFF 3TF^Id d
Cf31 Fe4^ nan ^eR (1966) 4 f4ni t I

TRn444k 4 f44n I4rt narr RiR^mm 4? 4
^4^4di^ 41 rtr! 4 i4 11 mn 41 n4R4nr^d 34^ 

^6^41 3TcRTr41 4e4 4 4T4nTFn 41 4f4nn4 41 nr4 ^tt41

^fr

4n 4 

mar 4j*lni$c marr
n?rR 5n4Riim cMefId 3rf44f4cn

^mr ti ^g4n nan 3Rn (2001) 4 

3T^nR nFT "R^ef, 4nRnn nan RiR^mm (Rnnleii^e) 4 
4 474mFF f4eidi t 41 ^^0^10 nan ^^0(^10 

444 n^R 0i 11

44f 4

2.2.7 nr4
474;mFn 41 ^(4^41, 4rrf4n ^ 1441. 4 

44144^ cf0 4 cnm nie4 nRmnn nr4 4 nnmn 4n 4 

n4Pcdi$c 4 mar 3mR4n fneicTl 11 4n 4 444^ 

nm0 4er mm mm t 14n4 4 nan 0R10, 41f-
^mr 4Hm$c (^4^i^c) 4-0mmm41 ^414 mar 4vnFF, 
neftnlmFF nan 4lHi$e rnn mj 11

2.2.8 T4n

n

n4n 4 m$^4ln min 4 3f4 m41 4 mnft mnRi 4n
4 44f4mr nan 0i4Ri4'<;n mrcfln stcrtt^I 44f 4 mar
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&)cJcr)dil$d UcfJ pi I fol & SfCyciaj

% 3r^ A^r ^ 11 A A^r str^^- 

f^rd ^UleT ^ ^ 3Tc^Tt^r^T ?RR f |
Tgli (ZRR^Zl) #^TeTK, Az f^q^ef, 4f^3TT^ 3TTf^.^^
f^r^T # I cTcf’TR ^TTef A ^ eff^ ^ft^Tff^T Ril^l Sfteff ^

cRT 3m^^I Ft RFT t (^ cT2TT ^f^f, 1987) I

2 .2 .9
Rell^TT % 'tf4R*1 l$ci Ll4d A rfSTT ^edl

dcHq A fRTFsTM M4)K % *-)J 4 ^ I $ d v5HR^rfcT vifeelRsid

tl

2.3 sTRfojrr
2.3.1 srrffer

4? IJc4crR eFTFR 80

foRft. eRft R^€t A 3TeFT-3TeRT fA&V >(i4R41iJd

‘CRT^Rh't' ^eft % RTT^f ^llct € I M^K RiCsd

R^A ^ A 44 4 "H i ^ d

^^l4ed

TrRRRTV RTTcft t I

2 .3.2 ^
4j- 3rrtt41 t[tA vrA dic9 di4 % Rr^Rt

% ^T2T wR^rfrl A) ^1 del 14 ^ t RRg ^
d^RMcf STlf^RR ^ Rl^lq H6rcj^ RAA t I

2.3.3
% ^llvrKH ^ HIdl'i-Tld d>lefld '=RR> % 

cTF^FRd A^R) RTf^ ^I^d A) MI-MI ^lldl #

1971) RA^ 3TT#TcR RzRR 3T^t ^tRrT rA\ t I

33
4—41 Min. of HRD/ND/2005

ifScTcIj ftnzui

2 .4 STTC^feRTT

31 k-£lei-MI A) ^ RTT^ST ^e^f, cfcft^Tef^, fcRF^'tf^TT efSTF 

^f^ft ^cf qfiMt 3TR^feRR Prtcff ^
Riel8 f I ^ ^HldST <1 e>M ^ H6rM^ Rf^T ^eTHTtR ^ 

22.4 f^ft. ^f^RT ^ ^ Rmft:cT
RR^TteTT^ 3 f$RT3ff cTSTT TTRTcR34 ^ ^ fteTcTT t I
^Rft 5RRN RTcT ^ FceT^I ^ STFR
cTSTT ^f^T-^RRT 4 ^ Rfeetfad t I

ct41 elvg A dIetMO, JdKKI, ^Rnel, RRTT cfSTT Hid 

rAc& Rf^R v3eel'isl41-M t I A R[^R Rh^-CeTl

RRT^ cRTT ^fchc|4> % R 3lfrl4Rb4) AA\ % RTT^f

3TcT%RT t I ^cTRRT A A TfRrcRTstf A RRf

vRA A I HldRd tRfR ^ 'd^Pcdl^C-'^c^T M61Hgdl R 

4Teft RF> A) <1A d^t 4> RRR1 d 4 -cH d ^ SRFSRRT A
v

RTRR dRcflqcf) dR TfRTcRT3ft RR RrW ^3TT t I
A TtRTcRR ddR A dHd 443 RZR R4e[ 4> RRST -<i 141 TRt 

3TddKT A Red RTcft t I
Rd-clRdT dtcT A At2RR\Z dFRR RTR % W

4^ RrtR cTSTT TfRrcFdR RldRd ^tef R n# t I
F^T dlcT A 3p^T RTpft ^ ift ^44^IgC d^t dMR^rfrT dd

dRRft 3rR^feRTT R dRReft 4> Midi 3fl‘RRRR 4II6 %

fAWR Ar A rf^TT R 188 ArA\ .
dedRJcf A i IMIdH A> RRR 4) Rf^d 3|M141
■^teft, — 4?ed7|d ^teT, ^l ell HI $ cfl ^HkH , >gl ell HI $ C 

efSTT Mxi 14 vl I $ C A> dTT2T RR RjA A I
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^Oa)eiI$d Ucfr dfcirflfcrlcfr

Hf?^41 3TR-^fcPTT A ^T2T[ 35

f^Klk'

qr^ ^ l didA ^nf^r-r dicflq tu-ck^

^rf^firr qr^ ^ 11

2 .5 vicrl'T! 3^Rd)T

2 .5 .1 ^ ^qvl ^JvrJT Cd^Rdi

's'lei'lhi^c % ^qr^r fHd*-l 

f^f^q ^qKI ^ivrq ^ q&TT qiHlJiqq ^ ^-cflcIdH divicft

qi^Hd di$c qrqr ^rtt 11 qdR ■^TTd

ifofi % ^Piqq qsq q i $zqRTqd

qsrr ^cRiiq ^ tfi ^q MdR % qqf^rfcr
fed Ran ^ I

3rf^rfW toft A RfR-qcfrq % Rr^q
\ird4) qcq qqqts" ^ qrq qq 11 qqq^

^ qf^sit f^Riaff qsq ^rqq^ % ^q ^ fteRt qr^ 

^Rh'i-ccilq Rfa^q ^cTld'lPi^i % ^ qrq^q qsq 

qelKl ^ 3ftR c^>W qRTf ^ 3ff^JMH, ^RieiqiRiql % 

di^q, 4qi■tq^q'q, ^ v^^ft sftR ^-qr^ ^ ^ 

Ridel 1? I ^41 Rqrqr ^ qcsRh^-ccTl ^1j4qi$c rtRcI ^iqldi$cTI 

qq^ % Rjq qrqr qqr ^ I qqqqR ^^qi^q % ^ 

u'tt-Rtt qsq srrRrq ^ Rf^q 3Rtd q^Rt
qsq qRxqR ^rf^ R Rdq 11

35

^fScjcti fdadui

2.5.2 q?RT^T
^qrqi R srrqjRqf R R;Rrt % qqq 3TRr4RFFq3 frRt % 

RM R^RT^q qrqr qqj t | qqTR ^
R^qRT^q qtefrqr^q RrRqr ^qm % qj^ Rrj qq ^ 
Rddl ^ I

2.6 3Rfficb,|

2.6.1 5llvfle1
qTvRd R Rrqqi qiq ^ 3tRrr R qsq qfaRft 

qftqRt q%qr R ^3trt qRq RRt R % ^Rf 
^R ^clique qqr wRdi^q % qrq RR-qRtq R^Rqj^q 

R> RrRq grtR^tct R i
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3TWTTU - 3

aTRcfltel

'JT^R ^ ^TRcT fcT?c[ ^ qtwf

^TPT t I 6Hl^ ^TFf ^TT^Tf cT^TJ ^|vJ6||ar ^ m^K %

fcT^FTR ^ I ^ eT^TRI cf^t ^-||^

^ t 3fr^ 3Tt^ PT^TT 3 ^eet ^M4>K
^cf7 ^ ^ ^fclRcKl MI-M<41 if)l\ inYcT %

f^r^T ?^r3srm McbK ^ f | 3TTRr^ ^ ^6rcj^u[ Rf^-q 

vJrfRTWeT, f^TTeRT 5r^?Tf 

RM>;-9TR rfSTT ^>TcT ^ 3fcrf^TcT f' I Ipl% ^fdR <^1 ^ K <si>S , 

3TT5T cT^TT RiRc^n ^ ift ^ viMR^rfcT cfTf

v3eR^ Pioldl 1? (Pd-^ - 3.1)1

, dRieldl'S, cfRTf^cfJ,

3.1 \3 ed y i el

dcsqioi-^Tfr^- eRJ f%TrreRT ^ 4t^TT^
‘H'SKI ^ 3TRTcT dSrcj^u

3i Coil'S | rfSTF dHlcfl Riel'] 4 4J ^ '(i I $ C % 5lld § Pft

cfrlcft Mlcfl ^ Mf^dH ^ RdlRh'il dlcft dd>

pcp-csTR R grtcP^t -rr t^TT c^ ^fR: R

37

ftiecflv fvTsfrr

f*r?r ■ 3.1 HTTrT

?, 2. WkcR', 3. 3jCHI'S!, 4. ^Rtcff,1.vJcvRMcf
Rnmci - 5. Rpidl, 6. ^t4T,

- 7. vJdH^, 8. c^kRici, 9. ci^m,
- 10.3l'Jl^'<, 11. <-lld], 1 2. 13 vJcjij^,

- 14- 15. 16. FRTd, 17. elcdiR,
- 18. HIciMIC,

- 19. 20. 4lciRiR, 21. RRqR,
22. Ri'ofq^iHfed, 23. ^dH, 24.

25. Ri'oq'dHcl,
- 26. <=ftcR,
- 27. f%7JiT

xpjRSTPT
q^nlccn
th^d

dRielHI'g

\
3Tt5W^?T
sTTRsT?
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cdcjo}dii$d uw d^wrrfojw srzwoi

eFT^pr TJcf? f^TcT ^TRRf ^IT ^

fcrqrRFT # (f^Rf - 3.2) I
^TTT^ ^ t^T cTSJT ^RR (1939 31)

^ cfT 2^ ^ R# RRTT I RRfta

A ^T 3T^RI fcjRTT (^ftf^^TTeT, 1953)1

f^f^T ?T2TT crf^pTT (1961) ^ f^aff^PT? ^ fasfcrf Rf 
cpif^ fcpin i ^f^cFrm cfsrr (1962) ^ rcrtto,
R|!j)qcR ^R57 % ^ ‘HRcfUl ^sTTfW

sTR ^

[ ^ PI<91^ cRTT MPKH %

f^T^Tf % 3Rf cp GfRTPff % 3TRRRf 3TR I RR
% ^ RT^■?T Rt >yPlP>H Pi^IMP 

cpT Rl^cT 3TtPPH RhPl R^ ^
^ ^ ^ t I Rft RR

iRcffcr ^Rf RR?RT R-2TT3ft RTT 3ft^[>147

^T^fr RTRT 3TTf^RP Rc^ ^ ^ ^
^\r RcJ RT% RTR^ ^ ^-flRid ^

3mRftRT I ^Rlf^TcT STERpff 3 RcP^f t 

^t%cT (1962), ^RT P2TT 3RT (1964 cp cfsp ^), 

crf^rn (1968), ^TcT (1969 ^), fefcn^ (1 973), RRTT 
(1975, 1976), 87Rft (1977), (1978), ^ccmi4

(1979), ^RJRT R^TT (1988, 1990),

4kR (1988), ^R^Rf (1990), RT^ft rf2R 3RT (1993), 

WT\ rfSTT pfr^ft (1997), ■gPR (1998) c[2Tr RR^RT RT

RT

3TtRR

cpK ul

cTSR

cTSTF

RRP (1998) I
% RT RjPfSR 3TKRRJI Cf 41 el

% ijcf511 Pi cf>T RRT f4> PI JIPI R^ 4 ^ 3rTRRTf^R I
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ctfgclcfr fcicldul
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<t}udd1l$C Ucfy dJcfenfoTclj JfCdJdJvj

^ (1971), ^ cT2TT ^ (1972, 1976), ^ cTSTT 3T^ 

(1977, 1979), rfSTT vit (1987) ^ cTSTT 3T^T 

(1996)'^ f^r^fT % fcTcRUT TTcj 3Ttqrpf fc^ I

HRcft^T 'isJM ^ dcri^Tdel ^ cfT[

^Rrl0| 0Tf 5T0|^m Rbi]| ‘t (1 990 ^) I 
crf^n (1980) % 3T^TrR w\ #d

Md[cl'eft ^ A ^f^Tcf fc^TT '^Tf 'H4)dl ^ I ^

^ ^T^Tc^, ^TS, ^MI-6e1Hlcfl,

yi'Tldicr, sU-cl cT^TT ^cjHldl, TFFRTT d'^TT % 41d dtef- 

^YTYpft, R'^d, Jlull$, d2TT dRldl^ cT2TT YTY^ ^7

df^ER ^ Eff^, STYft ^ flTYtYft % 3TT^ t I 
^ 0leTl 3ftY YlH JiJll % «fld ■‘Id)efl, ^ddYT
(artier, FYIeft, dSTYteft d ^J||^il-||),
ErtYT-3TTTTY, Ylf-aRR ddl ^tdT 3ftY YTY^ %
MMI, ^JIN , ^cleTdTY (Wl41, H Jdl, ^eT), 
d6ldl, RlR^Rd cT2TT YTt^^dY % 3ftY cfTirfft ^

did nRdd ^ f^dY Ml eft A

YTY^ efr 4)^
4

, d)JI i cj ^i) d |,

dKlduNJ!'S ^2TT 0u[^<mmi efr

41d dIJllefl 2H00ddT ddT doRh-fl % 4)d EfTfs^f-
i%ddl, dlddTY-dlddTYT ^4 4jYTT ^7 fY^RT ^ I YYrpft

4 dl'O dlcn ^7 3ftY ^d'dldI, did, 'd'lefl

3fTY 2Te[, ^

yty-^ % ^4 4 chi^i, hdlcl], di4Iy oicTt 4 ytt^,
4tYf4R", Gjvji'Sd'FTT 34y dYd d94T TT0 atdYTYT 4> ETFd Mf?^d 

4 f4dY % dTY 3ld0ddT 4 d(dd, ddldd , Hc-dl,

d'dl01, Rhdldl, 4d d ,

, x^dl, Rb^ldl, RFTYTY,

, ddWi, mdid, ddidY44t, 
R^YT, d^ddld, Ydun, M^d^YT, 'C'Tnift 3ftY 4dl^>4) 4?

d Fed Rsid ^ I

41

diTFrfhr foe fa
cpTR) (RrYftYFTS-dM'l^d^-STYdT^l) % YdYt^R

fcTfTR cf4 ^ 4 dl <91 ^ l d ^feRT^F % ftdl, Ri 4 d d d I 
^1 dl d I $ C % YTTYf (dd^ f I ^YF §lYF cfTJ YdYfFR RlR ^: 

^fRFFT 4 d Y p? - STcRE^Ifc: cpTZrfYRET cfcfT^vl I $ d , 

Rty4Uf ddl4d-d-dRl$^-4'OYI^d 

Rr-^-
YRtefldld ^YFYr^F ^Idldl^d cTSR ^IdlRr^l ^dlTd

(ET|R Y^14cldl§c YFYddl^dd),
, 4 YEfRYT ^1 ell ,

3F>T:Y?TftcT ^tdl, Yel^ rTS-TT 

0l$dl$d, 9J*1YI^d <9y ?F2TT di&l, 
YfWl Fp YTy4 ^ Yjpld RfsIr 

0d I d vl I $ d, Yc9cF cT^FT 0l$dl$c 

(crf^^iT, 1980 -qY ormiRri, 
yfytYRfct)

qql<9161C 4dYp? 4 ^Tdldl^Y 4 ^Idld cTYTT ufldRJ,

Yvddd'SI 4dY

Rlldd Y^14^ldl$d YFYRqjq Fddcfl f I ^q4 dl^dlfddl 
EFT^ERifeTcRI, ^R-iqYeTT EfRT^RTYF, fRYFlRYFl ^YlfcTERT, 
dK-dlR|^dl dl d ^4 R Y, dl dl 9 ed 1, 0I dl d I § d d Rifelf^dY, 
cf44t dl^Cd d4Rl0Y , 0I dl d I $ d d f4qi^, Rd^fcdl cTYTT
y^^VRyt 4 I 4 YFYERiq yrt ^7 4RTR d4d 4 mi
dl9 dlc4 YRqdl34 % Yd Id 4 3ftY ^y4 3TT£TTY RY 4dlc9)£ld
4dYdl YYdY YtZ[ YRRFRpf did 3TRf?[ 110 dY^ 

4 90 dY>R q4 44 dT RPTI RTF (erfe^d, 1 980 32) I
4ql<91 e 1 d 4 d y% 41 Yd id erg Rdidd 4yf % 4drd, 
^lleFl cTSTI YRg >sl dl d 1 ^ d 41 $*41 Y^94 dl d I $ d YTYRTT^
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&}<Jcr}eil$d U& d^zllfcrlct} JfExLjtJvl

\jqf^rfcT % cPNTJT 0lcH cfr H1^ vrilcl ^ vT’Tc^T 

TT^Tfsfy T-^Tlf^RT Rh-MI rRTT ^ (?TW\ cTSTT , 

1 976) I c^f^T 3T^ FTeT ^ <& cfTTef cT^

?ran 3T^T
(2000) ^ ^eTl^l^ 'S'l ell HI $ C ^ HcJMl^^vjll^ch ^leTl^l

Tq^T ?T2JT 3T1a^ qcj xfleT (2004) ^ $0liH ^4-

%flR4q q)|c41n viflcjl^H Mlki Rh>^ f I 

kr^t ^
fq^TcT f ■qqqief ^ qqlefl % f^r^q ^qqq 71 d >h ^ ^ 

qrq ^ i -q^lefl q>i q?rqq>q q^fq q^q^ ^q Jfl^ q^q 

3Fq (1977) ^ ^q ^lell1 q^T 

Pim qqqqqq 

■qqqief - qenqq^^t ^eRrqq -
'Si ell tc] *1,
^^qrqq qaq 

qqT^vIT^q 

^teftqqtq (teq7 

q^rr

^qq), %fefqq 

^qq qsq Rh fcH kl 
^qq qqf^q 

qtefRqlq
«sl eil qil q,

^ eq^, ^^Rrr^q 

Rra^q

qq qi'l qi*l qfl qtqiqqr

qr^q qq qiH ^cf ^qqqqief

qqrtefl eiq

41H el ^l^ ^el q^6

43

dfTErfhr fifrsfr

vscvmqei q^ ^q Rr^ql1 ^ q 3T^q^ aqRrq)
^ qRqqq qqr 7juTqqn qtqf ^1 sqqiql qq H6<q^ f 

f^rqqq qf^q qyfq R^feiRsiri

3.1 .1 ^jHiv* (31 o-hI'Si-«nm!^mics)

qqtqqq Rid ^ ^eiqR % Sid4q 3Tr4 qic^ f^Rteft 
11 ^ Rr£q q^t-flRteft-^^t 

qq qqqq 2.9 fMt. 15 ^ 35
Riqq 1

qq^q 19 eqqr qq qqj qrqiRd Rrqq erqqq 90 qRq qq
f I ^q £fq 4 ^qqq qq4 areqtqr 4j4qi^q feT. qinq? q>q4t
qqrq f4>qi qq qqr ^ l qq qqqft qqrq q^q qjqq aflddlRiq?

v s

Rrqqq Rrqq, qyqj qjqqq q^tcT qq^ft feT. qff ^qr qiqqj 
qyqr ft&qqftq feT. qqy q^ter srqffR'^f aw ^t%qi ^ 

qqqfq ^ q^ft 11 qrq4f % qrq 183 ^ qffqr qq
t RHq4 ^ 53.20 tq^qq wq ^q 11 q^T q^qq ^ q^q4f

qft qfMf 

qtt qqi 15 ^ 30 4f. qf^: f I q^T

qq qqr ^^qr^q qqq qqq 41 eFTT 11 qrqcffq ^qq ^jql 
(1980 qr) % sr^qqq fq RrM qff ql qqgl 4
RrqiRid f^qq qqr t Rqq4 4 ^ I qaq n 3TeTq-3Terq t, 

^ m, iv qqr v erqrqrq 11 ^ vi qsq vn q 41 fq
# I ^ vn 4, vm qaq ix 4t qq^-^q^ 4 qqff qqrqT 
RiqiRid 11 -isiRiq f44q qq-qq^ qfci'ei4 qqr efqqq 30° 4 

qff qf4 % qqq fq^rq t qqqf4 qf4 4 q^f-qr41 

qRqqq 4 qRqqfq 41 ^Rcqfqq 4fqr 41 ^qr
35°
f^qq qqr
4j 4 q i $ c 4 s4qqq 44.18 qfrrqq MgO, 1.94 qf4qq 

CaO, 1 .58 wfd^id SiO, q^q 2.16 qfcRiq Fe20, 4 I 
qrqq qrq 4 q^hi qq? q4-qf?qq 4 eiqqq 3 fch41. 

qq> 4>4 srqR-q^Mi f44q 4 qkdlq wq ^4 4 4qq
44



UW d^Fiifuicp JTZtfdJcrj

^cTRI 1 07 efcfj H I'M I I vPT% 3T^HM

^TFT eFT'JFT 34 80 cTRI 3fr^T?T ^

tjt % sTT^ Wc^ 

cTT1! TT?- M<412-f ^ ^ ^ cTRTI v3TT TfcJnTT ^ I

^Ft^cR FFt F? cno^^l 

FFf!' % MKi ST^fcPTH? FTc^2 foFft.
% FT2T ^F^-WT f^TTl A RFF7! 122 ef^ ^ ^RT 

^3TT t I R^FFT 1 700 Tft. vjjFT^ F? f^TcT ^8 4^

Ftc^ 1 5 rT^ t FfcT FFF ^ 35° t I

cfjF^f%FT #tFT ^ 1 f^ft. TRrR-tJcf *\ RFF7! 1 500 

^\. ^cT cf^T qtq ^ ^cf ^ ^

t I qq FF^-qqq f^TTT 3 R^FFT 1 00 efqj^ rfFT 8 

3 feRT t I

>cRft qq>R qjJ 3Rq 41^1 (RkSTcT)

q>T ‘I’ qff t^d^rsill T^tTF ^ qf^raT-'lj4 ^ ^TWS’ F^f^TcT qq 

^ qfq ^ Rqqq 300 Tft. qf&R ^ I^rfr 

qq 1980 *ft. ^ 2030 *ft. ?fc^ f^RT 11 FR 

c^RTRR f^f^q FcTF F? FtR Hf^MH-qf^RT f^FTT A 

Rqqq 800 efqr^ 3 %RT t f^RFfft ^ 1 60
Tft. t qfr qM f^Rl1 qft 3ft7 qqr Ffcft Weft 11 qft-?ft (1989) 

ft fftftq qft sr^qTfftq h)10 fft. hh4>^ qqrft ft^ftwqq. 
% Rqqq 2 otrst 50 frr qq fftqq Ftft qft qr^Nqi Wcrt

qq f^RTWTR

qft ft
qftftt ^ efqqq 1 Iftqft. qfftR qf?qq ft wr^fq twr 

qq iqq aftq ft fftftq ft qft 1850 ftr. qft ftrqrft qq 

fq^RT ft aftq qq-q^ fftw ft 20 ftt. ftqr 3ftq 10 ft^. fttw

45

dlltHcflv foTSfrl

fftsftqjqq 04 ft % 4H l ft) tft q i ftq ft ftt ftJ 4 ^ i $ c % 

3rftq5 ftrr f^RT ft I qq ftq ft? 35° 

qftq, ftd, qqqeTiqq fw ftteftqRq ft
qftft ftqr ftq ft ft) ft^ft^qq ft? 3rftq? fftftq qR qq ft 

^i6i ft q)effqrqq ft? qrsr-qiq ftftqqqq fftRq ft aftftqfftq 

ftqf ft? qrq ft qrq qq ft i ftw? ft) qqlqr rift ft qqepq ft i 
fftftNoicp 04e) w qqfqift) fftftq fftqRrqq ftTftqrqq 

feT. qrqq? ft?qftt ft? 3ffftq?R ft qqr ft i qqj qftq, q?rqeTTqq, 
q^eftqrqq, ftw?, qqiftwqq ftqft ft? qisr-wq ftfft?q? qw

qqfft-qf ft qft 280 ft), ft 830 ft), qq? eftft ftl 
srfftftqq arftq? qftft-^ftft) qqfftqj ft) ft l ^q ftq ft ftjftqr^q 

qft qf^qq) ft? eftq-ftftq ft ftqq? qft qqfeqf ft) q[^ w?f) ft I 
ft^ftqiqq qw wqft) fteft q?r qfftqiq wj-qq f^qr ft qsq 

qfft qq ft 20° ft 60° ft? ftftq ft I qqfq qq 3RPTqq 10° ft 

1 2° qq? qaq qq ft ftftftr qfcRftq ft? TFTPTRR ft I qq) 
crqqq 1 q?ft^ 88 ernsr qq sr^qrfftq fftqq fftR? ft i

ft? fftftq) qq ^qqq qq.ft). fftqqqq fft. qqRi 
Iftqi wqr wt ft I qqi qft^qq qftftqRq ft? frt 100 ft), 
ft4i, 53 ft), ft)-si qw 20 ft), qqqift qq? ftTftqrqq ftq ft l 
qqqq 3T^qrfftq fftqq crqqq 16 enqq qq ft I

RiRJ)ri ft ft^ftqqqq ft? fftftq qteftqrqq qft^qq 

^qRR qqr qrqTrqq-^qq qftq ft? qrq ffteift ft I ft fftftq 

qrftqqq ft ft)ftqqq ft? ft)q fftFq ft I fftRt/Hi ft 2 fft?ft). 
qqrft ft ft) ftTft7Tiqq qft ft qftftft qfecftftq ft I

Tjft qfft cjift
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c^do^tHl^d Ucfj djci&lfalcfr Jf&UcJcrj

efti^[-*-|'(llefl A cftl 3T^cft qd^ljt

^ 1 . cfcft ^ cflcft ^ M^ItT % MI'H

27 Tf[. Tf\€\ f^fcicfl tl ^ ^teT ^eft sftit

STclHf^cl 3Tf^PTfef % A fercT § f^ReftT ^cHHH 

f^YTT ^ t I TJ'C2T

3 .1 .2 Mcsqiel (-^h!efl)

^Tf ^ fUTT t ^F\ ^ TreT 3T^5TTfKT

^cieft-KT tncfl ^ HcTl % m(^41 '1TFT ^
^ 750 fft. ef^t ?T2TT 40

cTA 'I' fuRTcftl H[elder \J. 75°
75° ^ eran ^Tfh ^ 40° 11 ^ cgv ^
HHledT cran

cFPFT 500 Tfr. ^ ?raTT 30-40 *ft. xfr^T 11
Hedl-dx^silcll-Rft*iI*11 f^f^T Hedl ?f2TT RbHMI TTtef]: % 

efrcl d^T^R 1 cTR cTa-TT 75 tl
^TdW na^T 20° ^ 30° ^ ^ dTar ZR fasfa ^
WdT^^t Ft ^eftdl t I 3 ct-cj I ^vi | ^ c, cFdt7TF^

rfan i-$)flcldl^cH Ftd) d I $C ftd t I Ftd^tR^d ^ 

drar ^ c^r f^r^f^RT 11
enrtcR-^m-erRfl ^ 4JA'Hl^d ¥t dK Mcf^Ff 

t dt 1 50 ^ 600 ^t. deft dan 50 ^ft. ^ft^t cM 

% dR 3 f^RT ^ I FfcR ^ 1 feRrft. dtvjft efr Rd
^J fl d I $ C t" dt F^ft dfddR % diar
f^T^R dRFR 300 ^ft. ei&ll cTaR 75 ^ft. dl'SI ^ RR^ R^Rt 
efRR) IdC^t RR Fteff ^ FR>T ^3TT ^ I

2 feft41.

3RR f^5tR f^RT t I RRteRT RR

RF

49
5—41 Min. of HRD/ND/2005

dUFcrfer foTshr
^RTRT-Rt^ft afR A I^TRT % Rid RR 500 4t. dRT 

cran 100 ^ft. rftFT 3ftR Rt^t % RRT 30 ^tt. dRT f^f^R 

RFTT RRT t I
RRft RRRR ^dd ^ 1 f^Rft. Rf^Td ^ R>t eftd

-RRRtdT-f^RFTT f^TatR ^RdfcTRI RT^ R^ f Rft 
dIddei RR ST^dTR Rdcft ^fFRft § I

fe>R1?t RT^t ^ Pi d Hi d I ^ 6 PtRft. RpRR P RFRT cfaR 

RRRRTTd RtRt % 4tR P^RT 4 j fl d I $ C R)t RR RRpRR Rt 
3RTR-3RRR F dl d I $ R dTePt ^ RT^ R^ It | ^ Rpft FtdtRT^R 
dRR RRT^dTRR RRIRT RR^-^dP pTRlIdrl fpRRH? PP f I 

dRtjft RfR % RdTR P RRTF Rp R%Pt FRT RR Ptd 

af^ft P P7^ d F R ^ PrafR RFR RR f Rfr fJdlRRp^f PtdRTRR 
^ Rd l cf vl I $ R P) R7RR PfdP RlP FfcRtRTF^ ^ RTR^ RjRpt 
ReTR RR PVd § I

RRTteft afd ^ pJ^dl^R PrafR PtRdRflPt dMdld % 

Rpft 3ftR fR^TR ^ I 3TpTRRTR P 3TRRpT % RTRt R ^t PfdP 
t, RpF P ejgd RRT I P PrafR ReRRRpPf, RRTfeft RaR PtRdRpPt 
efPfl ft PtdRRJRf P PrdP f (PtF rT2R 3PR, 1 977) I

e^Hld-RRcjlcl afd % p AJ fl d I $ R Pf^R R^RT pRT,
RT^R", PlRIsff RT RTRdRf P? dR P PfdP f Rft RR> PtdR “P 

ft RTR dRTp P pR>R 2 RR 3 Phfl. dR^ % df eTRR did 

^ft. ^ pR^R Rft ft RR cTcft dip f | R^RR ^R PPft 
4^ ^R: ^R: 3TT^Pr ft RT^ dlft t dt RT dt Pft P RRRd, 
RFRpfcft cjdd) f> R>KUI RR R>ft-R>ft ftdt RRRdt P ffft 
f I RTRRRR (1976) f ^jRRp f Pdl^R Rf Rid MR Pdf f 

dPld Rdct R^FT Pft fJ fl d I $ R ^Rd RdR Rd ft f RRcJ 

RcdR RppR-RPRR Rf R^RR Rdd P RRRd RTF RTRT Rr[r df 
f PRRlf RFdT f I RRdKulddl f^Pdl$R P pRT RTFRcft
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CW d^^piifcricp 3f£ZRTuf

^ (^ft
^^rpf^r ^ ^ qr^ ^ f i

?T&TT TT^cff ^eff ^ v^^TcT Ftm #

^^rr yrffcN, in emnnm ftcHdi t (f^R
3.3)1 3PT^ T-2Tpff ^ W filRvildl (3Tc^r^T) 3 (^,

^tdldi^n t) ^^crft t n? n^!-xilHI^rldl

(w)

(’T)

1'* ♦ I

fy?r - 3.3 : 474m^ (wf^Yi tjwr) (mfosfcj ffcr ?tw£ imu
(cp) ^nefSTeT (cjf^i]|; i960)

(15) nsn (n) nnTeft Wn (^ crsn 3nn, 1977)
(n) Mn, ni^?cR 1995)
^Vdlni^c ctstt ^ ^
ncTRi ^ nfcR-amm c^t ncrffm # i

51

tfiiedlv fiksfa

1967) dsn ^ (ift^ rRTT 3Pn, 1977) 40^1^

^Tcft % ^c<n c&l HdeD 5ft 

t I W ^fmsrn % 5TTST ITT ^5T% STTTnTTd te^T, tc^T 
^5x1 ^tdlHI^ci d^TcTT tdTT 3Tn5T5 nTiTT dRTT t I

f^2ft7FT^ ’f, fcRtW5 ^TlfT ^ d I ^ eft

^1 el)HI^d % 5TT2T fdeldl ^ I $ddl ^t d^l 5<1d ^

^ft 3 T^didT^n 5f5dni^ qf^to ^ t (nf^m, 1968) i 
f^sftTFTS d^dl^d T^n 3RIT fct^l^dl ^ 'n I 11 $ d

f^sri ^eftn^cT

% dm f^TePTT (cjfecl'in, 1972, dtdM.kll, 1 990) I

^mn37-jidqid im Ah^11$d djd [pb^-ccfl dq A foddi 
t I A fftTTdTd n^tTT aj^nf^lTT, STfUr, dKlcM5 , 5%ddT^t,

t 0.1 f^ift.
^ 1 5fift. ^ arf^Td % Ft din^ t, in^f-cT^f 53Wl#Td * 
ITT ^FffRdcft HI $ d
3T^dR 3T^d Wdf qd f^Pd-f^d ft^Idddl cTdT fd dTcf 

q^t qdf^iii ■jft qr^ dpft 11. d^Ft^f drdT^ fitt 

dTFT^ % d^dTcT % 3TTdR d5 AJ dlTT^d % FR ddR dcTTn 

t df (1) ^FR (7:1), (2) ddfcjift (1.2:1), ddTdR (5.1:1) 
cTSTT g^qf^cT ITT Mdfeld (T^f^Td) (4.25:1) qr% dq f I 

djd ffpTdcftd A^Adl^d dm 3dd cffl dT qTd ddf

dlcf 3RIT IsiPld t FldlHI^d ddT I ^ftef ddcf fd %

dJddTf^TdT ddT ^ddnftdn A\A\ wA A FfdfdTFd % Y$)t- 

5IF ^i^fdTFF ftd ^ FddTd: Iddct t (f^Td 3 .4 qr) | 

tcdT ddcf dd dd 5|5d chf^ldT ddT ^'tfl^d % ftlRddf % 

4fd A fddd FtcTT 11 ^i^tdHTd ^td ^ ddT^vT TTdT % ed I $ d

(1976) A

ddddl (1976) %
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$Oa)d1/0c: UW d^cj$11fajcfy 3f£d]djcr1

- 3.4 (cfi) ?zt*i[sb<-ccfhi 3)cl)m$d (W7T ^YT) rfSTT

fa y'd cflv 4^77T^d (wfrd) Tr*fa; 4'J<-ll$d 
rf2JT sldl^l^C d)d) & did 4 4^flfald
crzrr yty# 4tt wzt ttt w4far?

/ ur4f, YPfvYY, ucr/Y/c/c/

f4?r - 3.4 (&) &£cT fa Mdrflzj zrffel, SjYyfarl tf^tm^d.
favfcff, ell'h'cW, UcrTYiWcT
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diidrfJfU farshr

ieffa, srffctfow - 3.4 (n) *
*l$cK, wwr, fanMci w4tt

fafY ■ 3.4 (W) '^dfa'i-dcfiy A^'iit^d, 4d*i, dlfacTYTS
i
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UW d^wnfofcjj JTOydjoi

3T^t^ T-STpff qtR qfe q^qt qq 3T£qqq qqq qrqj 
f% ^Tqqi^e ^ fcrqHd’q qq^M q^q ^ %fc^iq41, 
qj qq^fq^qq qq^ qqqqq 3r^TR

mkh q^dffb^-ceTl ^qn^q q'td)hi^q qqq qqq
^qqiRq qqq % q^q ^ ^ qq qqqr^ ^ qq q^ic^ qqjjqq % 

qfjq W 3qqif^q qqq % qyq q ftqr?q 11
^qqqftq qf^^qf ^ ^qnqq % q^ef ftqqqq yq 

% qqq qw qqr 

(qqi^dldiscft) q^q A ^ ^5# Hidrl 11 ^^qqqq % qqq- 
qqq qteftqrqq, ^qq^, ftqqqcffq qqr ^qfpqqqqfrq Rileidi 
(qqr^vT qq ^jqqftqRft qr q^), Rbfqd qffq sqqqqqq qqr 

qrqqqqq qrqr ^ qrq dicl f' I dl^fl qqj sqq (1993)

% q^q ^ qr cTFqqjq

^ qt^t ^^qqqq ^ srtqqq A Midi 1% 4T^qq^q % fcrqqqfqf 
^ ^qq^Tq 70° qr 79° % efrq 2} ^rqf% qqsr qMqrqq 

^ q^t q^r^T 63° ^ 70° qq^ % 2^ I 2q f%qqqq
4'J 3 q I ^ c Rb 'i-c dT ^ q^ 

qq^^q q% qq^qfr qtqqqr ^ ^ Pidd qq*^ % qqq^q ^3q 

FTqi I Rnlciqi qqichq qj q^ ^ q^q ^ Rrdcq 11 #q qqqq 

^ q^ ^^qqqq % qqq qrq qq t qfr ^^qq^q qq^r ^ 

^4 ^ ,qqq sfrq qrq ^ f 1 ^^qrr^q % qrqqqft qrdT h 1 $ c

qiq
qqq^ qq qqcft 11 q^ c^ Rrf^r 'qq 4^rqqqq ^ 

qqRT Rbdl qqi £Tq
V

(Rrq-3.5 q>) l qqft qq>iq q^ ^ qj^qfsq<-cefl, q^q^t^fTq 

q^q wr ^qq^q ^ qqq qw qm f^rqsftq qrq^ 

4TT^qqqq % qqq q^ qr^ qq qqq^ l qqfT-qqfr q\

^qcff Ff^ q^T Rrqq t
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diiedlv ftkefa

f*T5f - 3.5 (<T>) T^dffb'ixicf} tf'-hilfC 3ttf$T^ rTcf f$TT71 
Tfif Zf>f fiTfcrT WI A^W^C <?c//v/ fcbii) *F7T 
Sfd zTcf ^4cJcff fYA Wt Rl<d WTcTT t / 

fA&y, 45 x, fyftlcl JTcFTTT /

^j *-l q i $ c qqqt % ^tq f^Ri qi^t q-^ qq ^^^tqqqq % qqqjq 

q^ft q^ q?T 3q^fcrqt A) Iddcfl t qft H^ddRld q^ q^T 

Rrqq qRcfr 11 qFc^ qqi q^ ‘c^q qdT' t qq^ qrq qq 

f^NT q^ cc^q qqqq' cbcdTldl^fr ^ I qqr^vT qqqqqqqr
's'ld)qi^viddT qqfq^rfcr q?T ■gerqr ^ q>d fdddi 1? q?q 

qgtq qq q^ cfr gq: Rb^-celd qq qRqjq 1? I qqr^vT J3^l^d 

4> 3iqq qfcrcftqqj f^RT3ff % qdT ^ ifl Rlddl ^ d6T
Rpqqqr RKif^icq ^ efqqq srf^rfcpqqqr 11 qqrfvT % 

qpTR €\ ifT ^^ q i $ d ^cf q2q d I $ d qqqiq RiRd 

Midi did I % I qq $ d 'dl d: Mdluf f^pq-Rpq 3qqqq (0.01 

^0.5 fM.) q?t TTRTqq3ff 3T2rqi f^iqiaff % q^q ^ Rrefcn 

11 q^ qjq ^^^rqqqq-q^ ^ qfq^ qqyq qq qqfq^rq
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cfidddllgd Ucfy djcftflfoicfr JTEZfSJuf

FfcTT t vift ipr ^KHI-^Plc^ 'HPT^I mRuIIH

FtcTT % (PToT 3 .5 ^) I PTcfTR cTWTcf?R W^vT cf^T cTSTT

f*r?T ■ 3.5 (&) AlA'W$d & fftexTcfi <fr cffw Wcf rfSJT 
tr<F <fft VtTf&rfcTl yvfaHrff, cmfcPT?, 
3PTT7^7ff diV] £c<f> f?$jn I
JtT7t777pT c72/7 £c*F TTFTF^JcRJT TT^T^-
cT^n £c<f> dff d1l'HTT TFTFJ UTT^T

cTW *f ft*PT vftcT Ftt cF7^ #/

/^7, 45X, tffcfcr UchWI I

^<H4>Pl4> ftb^-CdT % 41^ 'ifl' ^Yfc;k cpxf?
'Jlldl ^ I ^-TnpTT cf2TT ^'isjvrH (1988) cfi Sl^pTR

?RTT 4>e>:il$C ^ AJ 4 ^ I § ci
% 'fTTST PfeT^ t I

ftb«ell % PcJeH cTSTT >[41 HI ^"^ff effF 

0HN cfTR'DT JI6>!T ^IHH P<£H^ ^cfT ^ I SrA^ 154^-154^
^ul0d0i in 3^0ddl srmr^tcn nnn ift AP>di^c,
Xlt CTSTT 3v TTT2T t I
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i
dfWcffcj fvrefcr

^Rf^TcT PraM % tfpTn^T? 0
^kiinPd Preppy p mr Pr?n t Pn MgO ctstt co,

^0 0^11 ^0 f | pfcfA ^001 A1 300 ^00 cT?c[
Prfer0T, 0c^;Prt, ArtpHIH 00T 0tF STt^t-Sp^l'

001 A 00 0iA t (ttrA4 3.1)1 AtAt A^A^rips- 00 000ft
0T0tHI$0 % TT0RAA0 0000 01 0pHkH0 3Ttl0R 00A 

0PA 00T 3RT (1993) A 0T0T Pf7 MgO. CaO 00T 

0T0T A FeO 37 3AAP0T 300 ^00 0004 A AtAf A 07^

3Tc0 0At 0^011 ATA0T^0 A0 A 300R PAAt A 0qpfAfAr

At

0 A 010 ^30 p7 MgO 00T00 00000

FeO A AtdArnpr A AtA0t^0 A IA00 ptA ^nA 0fA0 

AA^ ^^t t 3A? CaO A 0At 00N 0At; nAg AtA0ta 

A0 A 000 pT 0004 At 0T0T A 0t^ 3T00 0A4 300T | p0 

^^07^0-040401^0 A0A 7--0T0 00 00700 0P0A0 

0perfA0 A07 t I fAfcT07, 00^PH1 007 AffA00, A0PT00 

377fA A At 04^ 0P0A0 0A4 f40t 000; MgO A 

FeO 0007 t 00 MnO 000711 A0001I 007 

A fAAA4 AtAtittp^ A 0707 fA MgO 00A A 000-070 CaO 

t 00^ MgO 07 sio2 A 070 Ar.A 000 fA00 

0A 04071 00AA p00j 0700 ATA07p0 A fAfArAfWT At

0

007T

070-070

000: 0007

0707 I

007 00 A0 00A 07 000 t 00A A 0p7fA00 04
040 A A AA0TP0 007 ATA0Tp0 A 0000 

000 0pt f4?77 I A, TptlAlHH At 0707 AA07P0 A APA0 

00 A 0000 0rAt 00 A 0tA4 11

A 04^ PrAn
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d$zJcr)dil$d Ucjy d^cl& I fal cfy 3T€JSJZJoT

4J ^ >H I $ C % 3ffcl e|Zf ^ ^frrlchl STTc^R PftJPT

61 d I ?? I ^ Rl el'JT 3-Id id ~q 'dM ^ 3d I c^3f f -d|^ _ ?T2Tr

>Hedd^^S ^PivdT % 3>KTTT @ I

% fAA^ zvfm zw\ A (to
3.6 w, H) erd^T7! 720° ^ v5^TRfn^t
f^T^cT 'HVd d I ^ ?TSTT ^T^-STTcRTT^

f^lcRcTl cf^t ff^’dT d^K11! dddl

^ 3T^T to^TT^ fctoto A 650° (cF^SRT^ cTSTT fT^
1 947), 670° (to, 1 950) cRn 660°
1950; tote cTSTT c^to, 1951) 'drai ^RTT tl sto^T 

4T^'Hl^C A ^7T cTR 44 3Tfto 6^47 RRcRT: sRT

T\,

4T4
750° 800° ^to to 44^ tor rt to^ 424
154: 770° 7}. ^ 820° 7^to to 474R-RT 4RTT4M 

A\ ftocn # 1 A ftonj fto^er 'ond^
ftocT eft”? 3173>H16>6 A> 317to)0^uI 4^ ddf^ld 4Rcft t? I
toTTi^: % 77T27 to toldr^e A) totor rfr to to

47rt to t (to 3.6 ^t) 1 dto tor 
450° to ^ 500° ^to to 7^ tor Fr4R 640° 7^. 7^ 

690° to % to fto4 44 4|to t to to4n^4
^7 ftocRT 44 4frtofto4 4Rcft ^ I ^7T^ cT^TT 

750° A. 7^ 780° 7^. 7T27T 850° to 7^ 880° 44 4to f I
A A\A\ flT744 'Si el) 416 C ffFTT^TeT 4>TRI: MgCO, 4271 

CaC03 ^7 tod4 % 4444 4to t (to, 1950) i 414 4271 
37^ (1964, 47) % 3744774 toto-H^C

A

to ffb7-Ce1 4447 ^7 (toed ^7 lel^ 37^747 \Jjto to 3774444747
44 to47 #
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dnzrfhr foTshr

^J44 4to777^4 to 

4to77Tf4 (^T4T^4) A> fcT^to cTTtof fc|^c)dul 44> (fto 3.6 
4) 7^ to 444 d^f tor4 ^ to ^TT1) R|4d4 to 4frT RTTR 
A 47444 550° 77 590° 7^. 7747 ^77? 474 toft t 44^ 474 

A ftto 7^ 447ft # 37ft7 755° 77. 44 4447toftt to747 4747 
Ff74 t I ^77% ^477 474 

to ft7477 to4 % ft7fft47 efTF ft 4477ft to 44^77 4747ft t I 
47ft 474 ft 4777 374,-4477 ft^toldH 4774tft4 ft74ftto4744 
7724 toiled 447) to ft) ^77477447 t)- ft747
4774 7ft 44ft 47<41 id) ft) 37fftto47 4774ft 447^ 4744 ft) 4777ft 
ft I ft44ftftr4T^4 ft (fto - 3.6 47) 4F to47 210° to ft 
235° ft. 44
fttft A> 47744 fttTft ft 1 Tftto 477 

425° ft. 44 ftl74 ft I 47T4fft4 44 toT44 480° ft. ft 4774 
ftf74 ft,
to47 620° ft. 44 

ft ft) 3777 to^47fto4CT7 to to47 77444 400° 44 7724 dddto 

to744 500° ft 600° ft. ft> #4 ft)74 ft (to 3.6 74) I

ft) fft74Tft 47?7ft ft

3777 % to 37^37) to topR
4744 77444

535° ft. 44 ft 7724 toT44 to
6l6'StoJ')dl$d

to 474477: 37fto47reft4 MgO ft fto^-dcft d MgO to 44ft to 

toft ft (to47ft4 7724 ftoto, 1950) I 
7777747477 ft 4)l4d 7724 A\dft)4d 4R4277fftto 44 34444 

toft) ftto4T^4 ft toft) 424 34=4 (1993) 7724 fft2ft4744 

ftJ8R16d ft ^7474 (1 998) ft ftodl I d^lft Midi fto 477^4 

4744271 to to 44 3T44T4 (8,:,C) — 9.17 ft. + 0.27°/^ toft) 4) 
7724 344ft)374 7743271 Id to 44 37^4777 (5IS0) — 19.55 ft 

—10.20°/00 toftlto to tod ft (444to 3.2) I ft 37737% toc7 

(1 990) 44747 fto 44 477447 44774 to ^to-ll^d to to ft ft)
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&}<Ju)eil$C Ucfj d]c}rflfo1& JTCdJdJcrj

i
500 10001000 05000
fim u?TN 0

fk?r - 3.6 (Tsf) FTlrgMT^'tilgd- 3.6 (<?>) ^tTZFlwtr! I $ c

500 10000
frra 0

- 3.6 (*]) 'S)cilHl$d 
gw A^-w^c

- 3.6 (Tl) %A?l$d, (cfT, 
*7 cfffwA^T cTZJT f&fcFJ, 1950 

w? znwftu)

10005000
cliq 0 .

10005000 few - 3.6 (u) Afewr^
(W, W, U fetib, 1989 97 
snmffe)_____________

cnq 0

few ■ 3.6 (W) W2JT

few - 3.6 feAfe mAfe fovAtm wjf
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tfiidcilv ffesfe
- 3 .2: ^ AfeTirSZ ?r2TT ^teffTn^ A

cRTT 3TTcHilvrH 751 f^TcR^T

8I3C 5I80

^J I ^ d

?T2TT 3FJT 1993)
—2.28
—3.49

+0.27
—2.16
—0.04

—12.53
—19.55
— 14.61
— 10.20
— 14.19
— 12.68 
— 18.85

9.17
—8.42
—3.76 1 1.49

^VlVlISd
—0.34

—0.317
+0.574

+0.55

—20.89
— 16.90
— 13.60 
-12.16

—0.42 — 14.15

(gj+rre (1998)
■MI $ d^r^ich

— 1.00 
— 1.20 
—1.10 
—0.90 
—0.20 
—2.20 
— 1.60 
—0.70

— 13.00
— 13.20
— 1 1.80
— 14.40
— 12.70
— 16.80
— 16.50
— 14.00

—0.30 — 12.60
'dWlVll^d

—0.60 ■9.70
0.00 — 10.10 

—9.00 
— 10.70

— 1.60 
+0.40
+0.50 —10.80
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c/ct) UW pi I fcri cp 3I£ZRTjT

3TT^ t I ^tefV^l^e ^ ^ ^T 3TtWt c^
^eRT c^ RF qiRT RRT 3 cM qfr^
fcT^q 3TcR t ^ ^Tf &TRT c^T MHIUI

?[2Tf qtqf ePiqq ^ cT^ % cTR ^ q^lfcTcT

11 qq^q RRq-^qf^'f ^ ar^qm ^ ^ 3t?rq 

RF qf^Ffto FtRT t A (5I3C —9.17 ^
+0.27) FteftqTFF q^t '^dHI q (—0.34 ^+0.574) 3Tf^qj 
okullrHq> 3Ttq>%

t FtcftFI^F

t qq ^ F^eftHi^c qft
3T4aq Fc% qq^R (C12) q^l RTRI ^ 3Tf^ fT qq^
RRcf t (f^RT - 3.7) | %q ^ crt^r qqR^qf^r^ 3qqr#

3TRq ^ 11

f^r - 3.7 : <£>wnj> tfiJ'tusc w&chff ^fcftw^d *t wr4^f crzn 
sffcH-flvI'l cfrr TFR^nf^R) fcTrlY^T

■

65
6—41 Min. of HRD/ND/2005

duedla fashr
■^trI rrt qfl# (1997) ^ ^ cRR Rci4^il

qq 3T«rqR fcRq (f^TR 3.8 q^, ^) I RR% FRFf

- 5.5 c72/7 f'eqj ; 4^rw^ 4' mzjfito
cfzn trfr&tf} cTYc? ricnfer, zuwr 10 m^wM
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c$dcr)dil$d Ucfy JfCdj Clcrl

3TT^f^^ ^cT 3tfT^?T, ‘ql^Rn^t GTcT^YT I (80 ^ 90

yfeT^TcT ^ cT^TT 5 ^ 20 Pff^mcT ^T\) rfSTT 3TcT^?I II

(20 ^rfcT^TcT CO, cT^TT m ^f) f | ^ 3^^ ^T

3fl7-TcT ^c^^Hai H1TT 1 20° ^ 1 30° ?T^ TRTT W |

^ ^TT^ f^TcFt c]Tc^ ^ ^ l?t rRel

3Td^?T f^iel ef&TT "^T^T 'jft 3flTTcT ^c^^HcH dIM 100° ^ 

1 1 O1’ cT^ Midi JIdI I ^Tf 3IT?TR ’T? A MfrlMlRd

f^j^TI 'S'l dl d I ^ C rfSTF W \!-| tn d

^rft^^TT ddKT f^lf^Td ^ I

3 .2 f^HIdci
t%HNd M^l ^ ^J 8 >H I $ d cf)t dMRdfrf % Reel'd f^PTeTT 

^zy\ rT^f ^5fi ^ 5n^T f ^ f I f^PTcTT ^ ^Tf^lfrl eT^ 

%TTTeRT % 3T?TrfcT ^ t ^f^TT % f^HIdd

^TFj t I

3.2.1 f^FTeTT

(1967) ^ f%HmeT % erg fedleld $ol ^ 

f^lHell f^Tc^ ^rt cTW H8ig f^Ten d^elldl STT, ITYRT ^ 1 

^ ?ITeft ^Cldg8 % ^l^clell^cTl ^dldl^d 

% TT^ ^fTj^ry 5 ^ ^fT^rfcI

cJuld Rhdt ^ I vddd 3rgdT7 ^ ^1J ^ $ d J>dlvd ^J ^ d I $ d

% f\ ^RTd 7-geTffR^eft, '^ddl^ TT^n Bc% ’cM ‘JT!

7^1 cfTf t I

3.2.2
%Hidei rr^^i ^ xTen A ^

tng ^ t ^fr ^ 11 q?g ^r fAA'A cfft
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dllddlv foTzfcr

tt^ g^r ^r enn ^ t f^r %didd ^Tei % 3Rq

d8l eig f%Hldd ^ [c|ddHM f ^fen f^Tc^ ^ 

3 field'd 'dFT t (to 3.9) I dl^RT:
^-Rd f^dTdra to ^ OT^ft cT^ 3RZT toft d^TPI ^ 

dd detod Mlkl d^l g3TT ^ I

+ + 1 1•v + •«■ toil4. + e
7T%?t

[HD£sJki I^HIcl41^ 3TtRTI^I 'd^T>r 
\ + ++\ &sfti 3ito edr cmidd 

cl^J f^Hlcl41^ TRcR
%*TTcT^I de1lRl<6 dTcf?

4 +"
^ + + ^ 

+ ++ +• \j 
N|v+ + ■♦ V'

.:J •'r _^. ok _. k + •+ ^
-*: ,t.!

j«ne*l 
| «■ 1 ild-tn^c ftsta
L

ii
i-f^TdcTT b^ ( +

/ ^

0 50 100

tod ;to'Ik

1 + ~

Si ^

fo?r -3.9 : wfvZpff %Hldd cJTT 3U$& (72/7 ffb'tdcDy
A'Amsc fA&q
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cfitJc^dllgd licfy djctmifoTcF JJZdjcj&l

xtirr M6ell cT^TT

(1971) cfff ftdcll t 4 W#?
cf^ttef ^ f^Trf f^^ff cFJ cM^f fcJrJTT I &TTC ^ cTerTT cT21T ffe 

(1975) ^ 3FtcF f^T^^ff c^T ^%F^Tcfj

^cFTT f^TT tjtt 3jR[ipr ^ 3TTSTN
cTofa PR^rf f^TI I ^iKcfli) <siM f^Hldel 5r^^T 

^^iiPi^T cfarr 3ffc;dip'll cjvcjki tf) ^

^ 3TTfcF ^ 3TFFePf fcfRTT W

SRRFTf^TcT 7% I Fft. TRT. 3TI^. (1989) ^TRT ^if^ld

^T 4'
^rr cpjf^ f^TT TRTT # I ffe cTSTT YRf (1997).^ ^rR 

feFFft ^ f^TcT cReT std’^lT
3T^RR Phdl cT2TT vid^H vied fed c^t vS^Mcflil 3TfcR^T

?TSTT

FRT
^RRT sreTRTT I SRff ^TeT ^ ^Mf cf&TT (2000) ^ 

^T % ^Sllfd^ 3TRRRf cRf 5R^cT fcfRTT I 3f^TR

^fT ^ cFT ^RR ffRT f^RT f:

^c%ef ^eRFJ^

(^I^^Ri^)
: ^^TfRTT ^dRd , ell d I $ cfl ^HRH,

STcRRR-dRd W^vT ?T2TT

cRTT^vT cn%( vjflcji^d

el ^ ^6
(qf^RR)

: 3TeT^^ ^cR 4)|4*4) ?fel,

CTSTT ^dRH Mcfc^i, ^flcji^H^cM 

: Jl6^ ^ cf^TT ^l^ell^C,

3T cRRT R R rf 4-q 14 ui I $ d, ^teflHI^ci 

cTSTT 'dl^C ^
■■ '371-R ^effR^^f er^TT

cRjlJvll^e, RR cT2TT

^feRT^Fslldel

(%R|^d^4)
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arnnkr f^rs-br
LR^ell^ci, % TfT^

: rr^ ^ ^I^TRc: TRT

d-q 14 vl <11^J 4 ''HI $ d. clRT
xTRT

: Re^d ^l^ell^d, <W 14vlI^d cTSTl RkR, 

^eTFl^fl ^RT^d 3t?r4tT
ReTT^ ^feRT1^?

f^TR t (f^TR 3.10):RRT 5lR % d6cd

1-1^
qpft ?T^fftc=r % ^ ^TFI (320O2’3O”:76°99’) ^ 1

ff el ^ 'dl ell d I $ c, Rc^d cfRT RfeT3fMt.
% RTTR ^ ^7^ ^ % RfeTRR fdel4 t I f^T^R

5^R ^ f^TRd t I

2. f3si<si4)
RFft RT^I % ^RT f^r^TR RR Re^R cRTT RIRf (1 997) 

^ fcRJTT t I RR% 3T^RTR RRI ^fTTT^d RTc^ft eRT^R % 

Rc^d RRT xJRTRR RFR fdeldl t I RR<J R^TT

(2000) ^ 3T^RTR ^ ffeT RTdef fleRT^ ^ Fr4 RT%R I RR

f%^R iff S^R % f^RFd %r?T t I

3.
RR f^T^R RFff RRRffR ^ R35R RTR (32046’:76°26’)

^TeRRJR % vsl ell d 15 41 

% RTR f^TcT t cTRT dtRf RR fdeliM fFf^TRT cfl^sldl

^ fdRd jR^TR I RRT 4J ’l >H I $ d

djRTTR 

t 1 RR f^T^R RRT
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cduddilgC Ucfr cQcj&lfelcp JJExytlcrl

ftTW ■ 3.10 : vfWT fjt*TTWcT W^7T (FT HMfa?/ cf2J7
(sum? : ujfcff <72/7 ftrw, 2000)

71

cHlecilv faJS^f

4. HI ^ *iJ l) C

Trtcr (32043’50”:76°21 ’30’) ^ ^

tl
5 . cfTTcT

cT^fteT % Tjf^ (32026’09”:76°35’25”)
% Mf^bld 41 ^ 3Tfti|fad Y$)t-YJ]t ^
fddcll t I ^ f^T^T frcT77^ 44 ■HFT t 44T
TTcf cM^H^cki Yf'dr ^ 4’20°q'—420°^ dfrldk % ^44 kkcT
tl
6. ^

44^4 d^-fld t tl 4T4 (32030’:76°20”) % 

^kn7! t d700 tl. ckrr 424 3 tl. 4^57 ‘ttr^^rr 44 

ftatr 447 % tlef 4271 44TtvTT?4 % 4127 4T4T
dldl t I 4^47^4 44tl 455°4—455°^. 7^47 t tret
t
7.

447 ^ Tjt 447-tlcfl 47t 44 4,^44 47^ 4 4ltl 4tl t7

447 47444 4Ttl 447^1 ^444
4727 f4k4 44 4^ 4^njuf ft^4 t (32023’:76°29’) 4T 

ft7 447 474^4 k 4^4 tlet % tt4 f4k4 t I ^4 ft^4 t
tl cl4 t 4ft 74447: 350x10 tl. 4277 20x3 tl. 377444 ^ f I 
4Rtl4 ^474 ^jtl (1980 47) ^ 37^474 

4474 7200 44
3T44Tft4 

444-
^ ft47 t 424 4ft 44^ ft47 t 45° k 55° 4t 11 
■^krR dlt 424 4tl 444 % 474 tTt471?4 c^4 4fe74eT4

374444 44^ t t I 447 tTt44?4
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&}'Ja}eil0C Ucfy d^cj^llfalc/y JfEZJZJW

^ t f^RTcF)T cfTRiri ^f^RT:

cjel'lvjiPia ^M^MUI ^'RFT t I

8. *rffrFT#?T

^sllPicf,- (^.to.3TT^., 1983,^. 151) 
% ^llf^ ^ (32023'45”: 76°38’30”) %

A T-^rnri ^ % 20 ^

^rf^rfrT fcfrm 11 fc^fa fcRR^ ^trt

^ 11
^TsTT fuTc^ % J 3 'HI $ ci f^ra^T RFc^ ^

(^Tr. ^crn XTcf .f%^, 1975) hFr^H cMefl'i ^Tc^ft^cTRI
N

% 'RFT RT^ ^ I RR^ RctRFf RcT ^ 3T^^fR ^ 

f^T^R fcb^-Tl RR’ TRRRF’R ^teRRJ^ ^ ^TRRR R FtR^R 3feTR- 
3TcRR RRT, R^ffR RTRcT ^feRT^^f % RTRI RTR RTT^ t I 

^cMfrmr R2R RRfR (1998) ^ STRRTR ^ ^feRT^F

MlJvjfl4) RFTcReR ^ StrFfrf 3R^ f I

t^frR 1%RTeRT ^ f^f^R eT^ %RTcRT ^R %

f^T^R^ ^ RRRR ^ f^PR t (RTR1^ 3.3) I RTF! eTR,
1%RTeRT % 4J9 RI^ci "^RsR R)R ^ FtefTRTFR ^ ^ f^TcT^ I? 

R^f RFt ^ f^T^R FteftRTF^ ^ Rfcrf^RR R)l$dl$c RT 

RRT^vTTFF ^ RTR "ift RTR ^llcl ^ I ciR n?RMR 

R%R RT t Rt RRT ^ c^TeTT RT ^7T 7R ^

^STRI t Rt RTRRR: RRPf f^RT RRcfR % RRRR t I FR 

'-R'cTTRf % RIRR^R RF ^^RIRF ift R-2{cTf4)TRefl, 3RftR, 

SJFRf^cT, RRWR ^ (f^R 3 .4 R) I $Rch RTR tcR), 'Slel'lRl^C, 

R^ RRI RTFRIFR lHel3 t I RlRPpicR ^ RR 

4 MgO 43.60 RT 45.50 RfcTRTR, CaO.O.76 ^ 2.02 MfdRd, 
eftF 1 .34 ^ 1 .91 RfcRTR (TRR^ 3 .1) RRT STfcR^R 3TRRTR
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dfTErfhj foTghj

RR^ft - 3.3 : eT^ 1%RTePft (^RT^-RFRTeT) cTRI ^f^TR f%RTeT41 
(RRT) ^^RRcT cJTT ^eFTTcRep fcTcRR

^HI^-7TFcjIcH(R'^ RRt f%Hlo1M)
3TTfeI^R i\ri RiT ^4

^14R1RT^F1 RRT 3RR 
RteftRTRR
c^R RR

R^F, chl44t TfR, 
cMl4v1l§C
c^R RqRTRM

cT7RcT)
R^Rfff <SlPlvr|

^RRffRT R^RRTrPTT 
^1dlHI$C, ^cR>, 
HI^^I^C, cm441 
(RRRR:
ftfRReftR, RR^N,

RleftRr^F, %cRHl5C,
^cR), R^, ,
^IRTArRF (f^Rl^TRR 4)
fcbRReflil, R%R, ^r: 
RRRTR-R, ^RTf%TR,
R-fliT, 7% R cl I $ cO

FFR 'JJR, (RTRFRT
fcRJ ^TT), ftfRRR
SFT^f^RRR

RRIRm^j 4JlciR
MgO
CaO
SiO:
FeO+Fe20.

33-47%
0.64-6%
0.24-7%
0.34-5.44%
4- 52
5- 132 xMTRT
3- 4 xMpf 
16-127 xMpr
4- 7
3-17 tMpt 
5.40-9.75%
RcfTRCTcTT dIH (RlRcT) 
120-130° ^4.
4TRR Tr4> ?t d d 
RRteftFTR 3TRcn \3r4t 
RFR441 RRsFH 4 f^TR 
3|Pic]|4R: mIrItIvl)$d

43-46%
0.76-2.02%
5-8%
1.34-1.91% 
92-302 444^? 
4-18 444ttr 
25-34 4t4tpr
23- 47 444ttr 
17-21 iMttr

24- 30 tM<RT 
0.97-20.025% 
175-275° 4.

Sr
Cu
Cr
Zn
Co
Ni
^f4dR 3TR4^ 
RTcT 4cl4?T

RRsPR 3T44T rtrm4 4
fTRR, 3lPicjl4R: 
pfrelTl vil $ d
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cfldojtfigd Ucp djcf&TrfoTcJ? 3T£ZfZJuf

0.97 ^ 20.025 RfcT^TcT 11 c[2TT W (1997) ^ 
TReT 3TcT^Tfi f^TT I M«t>K %

STeT^-?! I RSTR 3TcRR % f R>lH4 ^tTT, ^

rfsir cfN! OTf^Tcf 11 ^Ricfl^i n^RR % ^
% TT;cj^T^t efrcJcH 3TcT4?T ^ 

^ 3RTf^T^T ^ fcr^RTR t I M^R ^

3T?T^?ff ^ TRR^RcTT cTRT 175 ^ 275° ^. RRTI f^RT% 

3TTtrR RR RRTT ^
cRTRT ^ RjI4>I Rt^f^T a^R f^^TT ^ 6lJll I

v

^cfrf ^fcR^ cTSTT ^cft^T 5RFR

RR

3 .3 uF*J-cf);?4k
R^-c^R^flR ^ RR^TT cT^TT ff)|vj^|2^ M^K

f^ra^r [ci^^rt t rr^ wr % ^^iiPi^
wrf^TcT t I TTR^fa ^?llPl47 RT^aRI, ^RR

cfr 511 Pi ^7 3T^2TZpT
3RERTR
3R^^TJT f^PTR c[2TT R^-^fRTftR RRrJT 
% OTf^cRtRT 3TTcFl 2HM<t»If^TcT f I ^ZZ cF^TT 3T^T (1976) ^ 

%\o{ % ^7^? tRT PRFTTf^TcT f^7^TT

I ^RT^7 SfRiRckI f%R?T rfSTT 
3RJT (1997) 7f ^ ^RfTj fcRzn 11 ^KcTM RRT ^r\

% ^ (1990 cf7) pTafcff RTFTT^T cR^T RTTT^kT
t I cf7^RT ^ ^ ^51I^ ‘3TSIIRPT RTRT (1975)

■RTT t I
TTR^-cR^ftR ^ c£7eT W f^a^R ^ eel Rad t RddA 7^ #R 

( TR7 c^RRlef ^ cT^TT TRFPJR f^Teff ^ t I

cRTI

^RI

efcT^RI
x

3.3.1 eldd l^
eT^RS’ Riel ^ ^J ^'d I $ d ^7 R^'q' cf^-RTt 41q^-6i^ 

Rxn (33054’—33058’':77°22’—77025’) cTSR ^rRrt ^
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(Hlecflcj foTsfa

RRcf f I ^ RtR Rh'J-CefliJ rTSTT STf^R^efR
RRfRdi^e 3ttR 3tR4R7^ tzfi ^

RrtR,

MeTR-

4^RRl el R eRFR 25 fchdl. ^R vRT-^7^ &rR qiR ^R7 RlR
R RR Rr 4)cR rTSTT wRcf7jR ^ RcHc] f I cTSTT
3RT (1976) R 3RJRTR ^FT Rr ^ 1 1 RRiT RRt t
RrR R qt^- fhH^i: 85, 65, 54, 93 cRTT 155 R. R 

et^R to rf^tR f i R ^;-qq crm wi-z^ RqriR
R_ fcRRRT t cTSTT RRqrjj fRqR RRRh f |
RT^qR ReR Rt cJeMT R RRRTT^R 3Tqa^RR PtRrW RR R

47TRTJT RTrTF ^TR RqR RqqeTT^ q^R f | q^Rjj R RR^e 

4R qrqi qTq RR ^qR 11 qR MgO 40.90 R* 45.40 qR^ld 

11 st^ttRct f^raq 4803.45 qq 11

3.3.2 cbi^Riei
^RT fReT R qq7 fRRq qTRlRq fRqR (34025’— 

34 45 :75051 30’—76°) R vTqq R^jeT RRRqRq R Rq i ^ d 

z$) qRTeft-qc-Teft f^TRiq rtRRRR z-tv^z, RfRRqi^q, 
Mi^'lfRd’-ii$q ^ilR RRRfRcp RcR R srqRTqq RR R qj^
^Kft R l f^iRiR R RqR fRR. R Rcftr erqqq 25 

RRt. cTcf7 R 11

3.3.3 nJ^ft^r

efqqr^ q qTTRfReT R fRRq Rqq^R fRR R RRRFT^q
qqrjR R

11 R qR fRaR RqiRR qqfq.-qqR % ^qjqq R Rrrq
qjq RTtR •§ I Rl^ qqq fRRq qfeeiRad R: qqjqR, Rqqf

R> fRRq qR, 3TrfRq7 R H6cq^TJf
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Ucp d^cj^llfalcp dlbytioi

cf2TT I 3TtTf crr^t ^ (33°00’32”:74054’4r) ^
^ 50 ^4, cfTcT^T ^ 3 ^crR 3177

3TtT^^Tfl vTRcP 
1 1 00 7^ 1 300 41. % 4t^r 4F7? 44 ^fT4 47 fT^TcT
t I ^7T 44 4 ^4744, %e447T 4ef 441 74^,
■^4 ^lcTf4T^^ 4ef [4d4 t I ^^TTT^T: 7T?4cf[ 4eff 4 

77HI4t47 fT^RT t 47^ 47744 ^^s4 Tf^^T ^4 44 347 

cf4'44 25° 3744f47T 4ePT 
1444 % 37141447f 41 ^le44T^7 4 3744^ T^TTTl 47 47477F^' 
1477734 47 774 4 7J4l7^7c7 t I

4 8 14t41. ^7 4tr7 1444 4stc7 474 t! 77547
44777 7 14741. "^7 7^144174^41 41 ell HI $ ci 47 414 iT^Trf 4 I
4? 1444 240 41. c747, 80 41. rttW\ 77277 30 4 70 41. 44
4^77^ 7747 4747 447 t I ^77 417774777 1444 44 34477l41c77
7^1441777^41 4lellHI^4 t 7747 \3mR14147 41 47le4441 41
4 I 4J 4 7i I $ C 7^71 lcP477f 7T5474 477 47 774741777 41 4 I ^77 

7^7714774 e44 7747 7^11447744 4T477T^4 74J 3744114 d 1444 

25 77774

7474 4 1 .3 14741. 4 75° 4 77444

474 11 ^77 ^44

4^ dT4 477 t47144

tl
4Wt 441 4147 4 1.5 14t41. mI^ih 41^74 m1?4h 4 41

47777 4747f7 7474 47 41 4J 4 41 $ d 47 37^4 1444 474 ^ ^ I
441 t I47^ ^4477 1477J4 4,4 41P1! 777 1447u7

3.4 dftelHI'g
dl4eHlv| 4R4 774 4777 44,71 4T477T^4 44774777 4^47 

7F7 t I 4F7 4474, 77714447, TlelP'lR, Id^q-iHel,

77

diitain fofshr

44477 447 Iddf^meeD f^Teil ^ ^7 1^4 1^7474
t (1^74 3.11)14 TT^ft 1^7al4 77774474

 ̂511 Id 777 fc7c74TJ7 f^j el Id 4 (1896), ^7HJJ4 

(1951), Tparp^ 447 777^ (1988) 3771^ 44777 1^7747 447 
t I 4fae74F§ 4^1777^4 1^7. ^ ^4 ^41 ^7 1^74 3774741

47l 77777 ^77777 ^7 774 ’l 4dll^ld 1^7747 t (#4^777 344 

4^4l$C, 1 983) I

3.4.1 *1cih

4774

^7 f (1^74 3.44777R
4)1

’l 4^l777F4 l^al4l tjH 777f444 77ll77 4p1eHI4 

18^21 cTTf I^tH. Sl4 il ^7cl ^4 
1^7441 % 777774 4F7l%47 "^l ttH 47^ fcRir^ l>scfl ^
F^leTF 4l^7e7 ^ 4774^777 774 ^ *^44i 4774' (7T7317
^47) 777FT 4 Id I 471 3F^77l ‘^7177 i%e77' cR 4T4
1^47 I ^777 7754T 4 Id I # Icp T^HtTtH 4747^1 % 4774 ^ 47. 
F77^ 7777 ^4 ^^ItTTFF l^M 7771 447 447 47^ ^llPldl 
77)1 71^7 774 1825 % 377774777 777^4 ^ I ^7fr, ^c|le4, 
f%4, ^77 ^)C, 61 el 4 447 Rl [4 el Id 4 ^ $d<4l 4776777) iJ^dlPll)' 
377444 1^47 (^wtr, 1951 , 199-200)1 444^7
44771 F44H ^Ir ^7 4Fcl 147^14 ell4 ^ ?lf>M ^1 

1^77447^ 2l 4 1^7414 ^ ^ 44I4 TTR^l si, tr^ 774 1 900- 

1901 $ ^4 675I4I 7f)i 4R144 44.7H. 4^4 ^ I $ d
Ri 14^)4 47477) 474^1 ^7 47744 7!l 4R4 Rf747 I 44 tjI 344
4777 4 ^47 % ^5^ 4^777^4 R7^4 4=1 ^4 f 4441^ 314 

4477)1 ^4444 A 7£7U ^~A\ 34 4^ t I
477f) %c77 £757 ^7 AtA^T^Z l^ral4 ^ef4 17F7 ^6.4 

4747 A HRdd 7^ 714774 IFlf^ll 4777 TTf^l-Bl^lfA>A\.
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dfTErfhr fofsfcr

?T2TT ^ ^ qt qq^-^;^ ^ 3Tqtqqq qqf^qT
^ T-eTenq;^^ % qq^ 11 siqqj

qfqqq, q^qrq qrq^t vjiRk f m eeTl, Rq?^ 

qq^t, fcrqqTqqqj^q ^TqqTRqqqqqq^t, JjRldMI^ 
qq^-qrqqqrd, Rpqqq^^q, 'J^qR, Rqq, qqqqqq^, 

qFfqicqqq, qRqqq^l, ^qrq) q -i c; -i _ ^qqqqrq, qrq^qq 
^ %eq, ^qqqq^t qsq 3T^rqq^^ ^q ^ q^^q Rr^q

tl
cT,

q^ri q 4 Pc q i $ c qq qqqq
qfcTdq q30° ^ qsq qR[ q>t 3fR ^ I is\ P d) qq ^"^q 

4>^tq>qq qqqnqq qqr q^ff % qq^ ^ R ^aq t 

Rf^qf qq \3ocmq qK
aqqr

ciPciqiv§ RtR^i$c fer., ^leiPqi RJ4^i$c qqqt^qjq qqi
. qqRi Rqqj qq qqr 11 Rerq 

R MgO 31 .63 R 46.60 qfcRTcT, CaO 0.66 R 

2.19 qfrfYRT qqr SiO, 2.10 R 30.0 qfcmcT qq^ qror qqr 
# (TnqRt 3.3) I qqqq ^q RR^qr^q R Rrfcrqq qR 

arRrqqq R qq^ qq^ qqqqr ^ i

3.4.2 RRRqq

^q RtR ^ aqq RrRq qiri ^ l R f- qqrR qqqq %
R qqr Jil<4]RcfcHici'MH, frrqqq>qq
Ri PRqqTcfqq qsq R^q R qq>-qq? I qRRqqq fRR ^ RrRq 

arRprfRq Rq qR RPml' R RRRqj^q R qrqq R^rq 

Rqr % qrrq 11 R RrRiRr 
fRqR R qq^ ^R-qfqRq R^q qqqRrq? qqr q;qR

qrq
, qcqqqierqq,

'Sqi^c

TnjR % qqqq ^qqrq
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&fucr)d1l$d UcfJ djcl&ifaicp 3T£cjcicrl

'HIHI "-'M f^l^cT cTeR f I cfTf

Ft ^FT t RcTptt TTFR RRT fcTRRFr^F ^

f^m 3T^ f |

3.4.3
F ^^ft Rjlel ^ Rj vrl^ 4 H I $ d R)t FFf&rfcf FT^ 

%, FF^ STift ^T^T 3Tlfc RFR R^t 3TTRR RRT 11

3.4.4 ^df>lR
R ^ f^T^F RRRFR^t,

N

FRFRRfFF^t, #5FRFT^t RRT FFRrRFTeTRR T-RTRt ^ ^IcvlRsjcl

t
3.4.5 fci'C>F"iRei

fcfRRRR^ Rjlel ^ F^R^R, F^ , f^FF^R- RFR^Tert, 
rftRFT^t, RTRf^R RRT ^F^fR 4 4J *-| RI $ C R?t FFtR^rfcT FT^
R^ t I

3.4.6 ^R^Ik
4RRTR fvrTet 4’ RTtFR^R ^ Tc^ ^ RRI-ft RTTRR, 

Fl RI Fj! H ch 6 eel, RtFFTeTRR RRI ^RR"^ f^T^F FIR ^ I

3 .4 .7 fd'oRmHeof)

RR^tFR^t, frTRCF^jfeT RRT Ff^TcRRR 4 AJR13C F’t RFiR^rirf
Fl| R^ t

3.5 RRrIrrr

FRTtRF^ ^ 4 H RI ^ <i RrstF 4^R, R eel IR ,
cFTRFJ fRRft ^ FIR RF t (f^TR 3.12)1 ^%tRTcF cfR: ^ ^

RRT

81
7—41 Min. of HRD/ND/2005

&11 dcllv fvTSfcj

fk?r - 3.12 : cfr'^izcfj WI ^tflPlcb HHfyy (3RE777 : 
zrm<p wn ff ^etrtrr, 1997, mcftpcr) crzn 

ft&W 1. 2. gdifovf) 3. cfrzrf 4. &}-3ct?d? 5.
^YTcT^mr 6. FRF7 ^TTR^R
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cdodenzc U& a^wnf^m jfEzrzTvT

•qFTpqTRTT ^eR ^ fl % ^
s^Rqrq qqqq % ■§ i cRff'S'c^ % t\ 3qf%qq qqq 

cT2q f^TR vz€\ % 3tcFfe[ 3TTct t I (1983),
qsq 3RT (1985, 1986), qqjqR qsq 3RT (1988), 

q^TT ^^1 (1989), Tiq qqi 3TR (1994), RqifW 
(1 996) qqr qjq qqi 3RT (1999) ^ ^qqq fcpqjq ^5ilPl^ 

fcjcRR q^gq 1%qT 11

3.5.1
A^l? f^Tel 4 vJcrFTFcqft, ^^eelteTT,

f^iqreT^qqq, rlc^q, f^T^qeefi, RT, qq^q^eeft,
'S'lvSq>dq, qqrf, 3fc^R^q, 0qq>^31 H|Rm6c,x41 , ^ci^cvTl, 
fxrqqq^q, Rf, ^"eqId qilR T-qpff qq ^J^q 1 ^c Pioidi 1? 
qq^ ^ ^t^qqqr, ^t^q^qq, qftc^^q qqr qrcrf % f^r^q
Hscq^ 11

qlqqqqr f^retq ^^q % qtqqq^q^^ qfq %
f^rqR 4^q qqq qt 18 q%q A fq^q t qqr ftqq^r 

qt q^i ‘i’ I ^j 9 q 1 ^ d srf^foqq ^fqft— 

^f^qfqr^q qqr qqr^q % qrrq fqci6 f qft 3qf^qq f^rqq 

qqi qr^qr A 3Tq3f£rq t qq qqq^l qiqr A qr^f^qr^q ^ 

qnq A qftqfaq A\ ^ t \ tzH A qrf^rqt t qfr q- 

q ^ qq^-qqq qqr ^-q qt wq-qq^ f^qrrsff A fcpqqq 11 
^■^qqqq f^rqiq qq qrf^rqt % qrqprtcTq f^qqr^ f 1 
q^q f^jqiq 10^ 30 A\. <riq> ‘d4t qsrr 10 ^ 3
qq^ qt^t 11 q^t-q^r f^r^q c^qtf % qq ^ RidRid
11 A f^rqiq qqr ^ qfcr qqf%q qR^ t
qqr qrq4 Mcidi qtqr, qtqj qtqr qr 3f^q> Rkisft qq qq>- 

% qqq RreT qqqr f^qqr^ ^qr 11

% t

q 61
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drnnffcj fikefa
q-'feq^qq Rr^q qq 

qqr % l qqf 41 qjqqf ^teT % 4tq sr^jqqq qqr 4 ^qrqq 

fq^rq 4 f^fqrqq qqfqr qrqr 4 qqlf^qrqq 4 qf4q4q 41 

qqrqq qq qfrrdq qq^-qqq 4 l 4T4qq^q 

^q4 ^q^-^qR q4 qqq4 ^q f^rftqq qp|F 4^ q^q 4 ^rqfq^q 

11 4 f4rf4qq qrq;F qsq f444qq qqeT 41 f44q qqr4 

11 4 f44q 30 4 50 41. qq^ 414 f 1
qrtclqq f44q 41 qq^qqq 344qqq f4qq4 4^ qrq? 4 l 

qqr 4> qroT 41441 c± 1 $c, ^di$c qsq qi^qlf^qqr^q 4 f4pr4 

4T4qq^q Hrqrq arqfqdq 41 qqr 4T4qn^q 4^ qqsr 41 4ldi$c 

41 idddl 4 l
q>q1-^eii8o-eil 144q c^t do^'-M 344cf>K 4^q 14qqeqf 

feT. 4 qjqr 41 ^ d 18 eefl f44q qfqprq^ 4 15 14>41. qfqqq 

qsq ^di8eeTl qfq 4 1.5 f^qft. qf£qq 4 fq4q 41 qqqf 
f44q qfqqqj^-qFfq qr4 qq f4jq qqrf qfq 4 sqm RrH. 
^q qrq qq4 41 qq f^^q 41 ^h 1 ^c 4ef 4 4T4qqqq q4 

14iqT34 4^ q^q 4 41 441 qq qqqqq qfcfelq q^-qq qqq 

qf4 q^ 14qq 4 55° 41
^ei 18 eefl 4T4qqqq qrqlq, qq{ef, 3Tf4qe efl q, qr4q qr

^4 qr4q 41 ^ Rom 4 Rmqqq 4T4qq^q 41 Rrqiq 2 4 

75 441. 414 qqr 3 4 15 41. q4 qqqi4 qm qr4 rnqft 41 
qq4 f44q 4 41 4 Rjqjq 10 441. 4 1 41. qm 414 qqq 

3 4 30 41. qff qqqi4 4 Rrdcfl 41 f4qi34 4 3r4m 

44-44 Riqqi 41 f4dd4 ^4 14^di4 mq4 41
3.5.2 cf45PJ

4 d 1 ^ Rie) 4 44qq^q 4> 4 144q qq4qqqrqeef1 

qm ^mqmrqq 4 qR qq 4 I qqmRr ^qqq mcqqqq 3t41 q4

41 feqq4 qqrqy 4 Rb-m mr
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tflvddllZC UW djSpufolcp JfCdjcjoi

t TTirrcFTT^ 3TC^ t I ^ f^T^T

3Tf^tfW ffcTt ^ f^RTsff % ^ f | ^ f^T^T

% arf^K ^ 2^ cT^n zr^r ^ ^tt^t ^ 

3TIR<fj ^cTRT f^fc^lcll ^ildl 2TT 3ff? ^rf^R et^lld ^
N

RT% c^K^m'I ^ M^ckl WeTT 2TT I

3 .5 .3 ^edlR
TR ^ ‘■^TIR dl'd^d’

x

^ sledlR-^'l^^ dMl dl^uMIec^ ^^ 2 Rb*Tl. 

^cf ^ RcT ?TR •3RT (1994) ^

cfff cT0^ fch-MI t' I 3lfrlARb4> ^Id1 ^ T-^TFT

^l-MidRcT STcRTT^t 'd$C Rk-C ^ MlkJ dlcl € I <M6I

1 AA). ^ cRT ^ c^cfR 50 ?fcf7 Tft^ 

THTPltcR 3T2T4T 3T£| RTPTTdY f^KT3ff % dV ^ f^RT 'i' I ^ 

f^RR 5 ^ 20° R ^fcT ^ RTZ[ ?AAA\ d’R f$AA\ A 

cpft t I

3.5.4 £R-H
FRPT Rdel Ftc^RRft^- ^ ^lJ9dI^ci cjft Mdc41-

50.4 fAAt.) srfcr^f^c^ toART

^ # (^RRRPft, 1988, tj. 335) I 

RcT cTR 3TR (1999) % 3RJTTR

3TfMfW ^ f^TcT t I A 3lfrl4fW 

^eld: cTR 3TcR Hldl A ^ I ^d4-) d)^I^C,

RTTSTfR^R cTR ^ cdi I § d A\ RcT^f^RT ^3TT t I RR dl^l^d 

cfSTT kJdlSr'f'HI^C 'Sdl^C A> TTT2T jjft ^9 ^ d91 ^odHI^d slid 

4TT 11 zrR A^A^Z fAAAi 4ft RT f^tRTT Ftcft

85

dTTEcff^T fuTSfa

t 1 8 ^ 20 ^t. TWUi cT45 349'HI$d 3Tte 3TWT ?9cn 

dldl ^ I ^tcfRR ,<H9Pd'91'1JrT cRTT ^RTT: SR^fdd
A fcT^T7! hr AfAAi At R2t w\t-w\t fAA) ^ ^4R'Sdl^d

3T1RR HRRf 4ft f^Riaff ^ H ^3TT t I A

f^KIkj 5jeTcT: 7]f%44-'3;RTrf 444H 4ft t HR dfcIdH % HTR 

R2T Rft t I t^ 4TH M4)Kt ^ 4Ttt^H

fcRn 11 ^ t (1) ^ ^Tft. c94R 1 A\. ^ arf^nF Hl^t,
ZTFTTR ^ 3TcHf^R dfddlofl 3RTHH f^RR, (2) 1 ^41. ^ 

^tt 4R ^ 25 ^^t. Hf^t 'MdldTcR R ST^Hdldid^, HH^fcRT

f^RR, (3) ^>1? ^4t. dtd\i 4Tc9 r^lR<divjiie1, (4) H^f^Td 

f^RR HR (5) dlHId ^)4 A cdciP^TH f^RR I

44 9 ^ I § d H4R ^4 >4 44^T441TH HR T-^JeT R 4>4t- 

47^ Mdf^d HR

A 1 Mt. A A\tAt TJcstfFRHeft R^dd t I T^eT

4RR 44 94 9'd I $ d 4t ^cpffh'i-dcfl HR Hi d 9t RdR Hldl 
t- I HtH44R ^ j 9 ^ I § d ^ 3Te4RR ^ % cdi I ^ d, 'dl d) d I $ d, 

^CfRb^-de9 Rileldd HR H6Hril ^teT "ift 4R wA t I

7T4 HR 3RH (1999) R HtH44R A 44^4

rtrrRir 3T^4TH (813C)—2.27 ^ —2.97°/

RcK-lt^ld
91^141 4TR I A 3444^ RR4 % 3RH 4Mil % 44HR21 4447 

% 949'(iI^d % Rd'dl % ^t Hdld # I

7t^7 A 1^9 •< I § d RlTd % HTH 414 uil9 Hie) 94 9'd I $ d

fH7 RrisiI %

R4 A RRT t 4ft RfcfsRr ^tett A 3TrHRrR Hfcf 4lR TTRRR

HR RRdTRTT 4ft 4Tett 44T HfeT 4ft HRrHt HR HHRJefR

4447

00

—2.40 7t +1 .28°/00

1 TFtt. 50 AA\. HR A\€\ CT4R4
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UcJJ d^cjpllfjlcfr JfEZJZTuT

fcr^hrf % ^TT^r vri 11 ^ ftR^eft ^
^2^ HMI ^ oil *i I $ ci, % e>!11 ^ c , ^c? f^h >J-C efl Ri Fel 01,
eft? 3nChula'S cTS? 6I$'£T0MI$'S ^hR^TcT t I 
^ 6‘’C 4141^ —2.72 ^ —5.540/00 ^ rfs? 5I80 41^4) 
—0.36 ^ —1.96°/00 ^ tptt w 11 ^ ??7-2?f^r0 

ift 0|vi^|2T y0N ^ 4eT # |

3 .6 %TeT
%TcT ^ ^iJ3'H13ci ?t HIciMIC Rjlel ^ SiCCIHI^l

Mlcfl ^ 0e0^t rT^TI -1 Rih!0% ^ 1 .5 Rh41. ^
# I ^t^ff it) T-^Tpft tR 4J ^ '(i I $ ci ^f^vSl^C ^ feRT # ^ft 
Mf. ^ 30 #4t. ^^t flRT3fr ^TT f^^T3ft % ^ ^TPTT

t I cfTT Rf^q Tj^j-qqq f^qn R eT7!?7! 2500IC1I

Tft. cT0 "W t (^.^.an^., 1983, 198) I

3.7 RTvjR^TR
qiuf^TR t\ ^^|^c 4> 3TT? R[5tq 5llcl f RlHA ^ 

3RjT^T ^ ?~R, R ?t, HI efl ^ ^0 cT^TT 710^4? ^
tl Rt? ?2TT Rt? (1985) ^ Rh^HJlcp % 3^Rl4f^0 

3t?f^^ft cfr 'fTT2^ ^ J 9 'HI $ ci qft viMRVfcT 0T \5eel^ Rh^ll % I 
y'lviK-STR % Rf^Rft qn fcpRj?f ?lIRl0 3T«?R M0lRld
q^t 11 Rq H2JT (1966) q? crm tr? (1990)
^ Rf^fqt 0T cjo[^ Rbiii ^ I

3.7.1
3RjfR7 Riel ^ q W Rf^f? 0)JI R?0FTT, 010 vs)JI 'ft 

?T2q TR^qr-w 10i-Tfrq^r R R^Tct ^ l 0)ji^ Rr^1? 0I% 

qfqTrq R Rq^jeT ??q ■J?teT 4) 41 q R^rt ^ I q? Rj4^[^c
q>t RRTq Reefl d 6 Ki d % ^qRqteTT^? rfsq 0^ 14 vl | $ c
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diiecflv fufshr

3.10 3T^T
RT^t cT2TT q^ef (1979) ^ RRcT 3 RfM qq
qR^ ^^rtct ^ ift ^qqft RqrqqiaR qq anq^'eH

, ^ -iMlIel'S % Sl'lRbql^l^C
% ?T2j »1j4q 1 ^d qR qqR^Rr qq qecRq Rhqi ^ 1 RrfqqRT 

A ^ft RreRt qft R[qqT qq^ sr^ft fcRtq ^qiRiq^
RrqqTq wq q^t 11
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3TSZrTTT - 4

vicufcd ^5 f^EITcl

^ 3Tlf^ ^ H6ct^^

^1J ^ ^ I $ C cf?!' vdeHlcd % Rh < t| i cl'l Rl^K TFP} ^Rr^T

T, ^

fc|x)K ^14^^14) % l M<2>fci ^ Aj,-i^i$<i cRt viMR^rRr % fRRm 

M^lO cRf ^'islcl eft ^-Md-MI

cfR vj^Rd cTSTT ^Rr^T

Nl^cl^ci,
aTFR^ ffeff, vde4>I3ff cTSTT MI^Rlch ^R R

Rb'l-deld3T?T#?T ^ R 
c^cjK| RlRld RfR ^r Mdlul 'dd.^t $11 el), el J(RT,

HFT^fRfRl ^el^ufld viid cT^T k-ll'MI ^ aTcRTT^d R)

FtcTT t 1 Rp^-Rr^f ^ vi^Mefli] prfcRSTPR,
^Teff ^>1 3PT5PRT cTSTT ^PRTtcRR 
Rri-icb c;c|KT <siRlvji cfTT RdW Ffrfl I

% 3nRr^ Rfa)Rt cRt P^rRcf % R

11 iRZfRr Rrt ^fr PpRrd ^ R RRt^
N

91

3cv fcci & f^am

3^ R^fP ^TlfRp Rr tr f | ^ ^ ^
cR RRxRf TTc^RTT RRf p[RR

RrRrR ^rrR R R) ar^Hiddi ?R) ^ rrr ^rinRr^
t ^Rtr R) ^rR ddn Rd ^R RtRrR

R 3TrR I fcRcT Rj RtRpr RtR^R tR Rrt tjtt ^
3T&T rTcf> Rj 3TRRPT ^ uR Rc^R RPTR 3TT^ f vRfR ^

RlcR t fR? RtRrt^ ^fR vjrMRd % Rr^erfRf ^
R RfrrRrcfR R ppR-q- f i 3tRc^

sTRT
PTC

^ 5rRp, Rfp-
Rpp WR R? 3Tt^, 3tR^tRc^ RCT-R[T ^ 3^£2RRf ^

fR ?RF-cR^ ^fR RFRpR^TT cR PTPT ^ f ^qRd qR
RrR qqy arqsTRRi % rR^t R qft Ft mm % i 

R^Rrtf^ ^qfoT ^ wR R rptR Rt {RrR ^ 

R prR^ fRRq qR fq^rfR, wcrR RtRf % ^trt ^sr£[( ^qrpqri
P^T, ^RTRTfR^ RRFd f^RfR f^FP-f^ ^sq RRq 

cTPR qq fRrRR, ^cfq ^ ^ f^T7TJT( ^pR 3T?rRqR ^R 

mFT RPFRfRql, f^R PFR^TfRqR cR GRtrT, Wcpft RfRR_ 

^FT F Rpfq qR fR7Rleidl 3TTfR 3TRF7 qqRj RrtIRfR

WR

qqRT
N

JPTpT R RR TR f |

4 .1 PfcPR
qFF^T q^FR R), 3T2RrT GTcRTfRt FF F> IFI d R d SfcRTfRt

^teR R^ RT2T fRRR FTcR, ^sF ^R ^ T-9^erfRRFeRF R^Rrrf

fRRq) RR ^Rfrd R^ fRrFFRR fR RtR rf R efr^ ffI R
FTcTT RT RFkF

(1) RFRfRrf 3TFFTTFR

(2) q^dPid qfrRRnRT
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tihjou)eil$C UW 3J£jy£iu1

(3) H^vriPia PrfcR-STFPT
.1 ^ ^ ^ nfcTTK^

cjff ^ ^ 1? f<fr spf cM ^ vJrcrfcrT

f^rqtrirrf % 014^1 sr^t ^ f^r^nTR f 1

>HKuft -4.1: 4>l$?l R^TR % vic^-lfcd %

RHcJ^TTcT : H cl d cl i cl ^

^6^4Pld 3TcRTT^T
TfR (1914) — %cfWrRrar CT2TT ^cTTcTT, ^.TT.3T., 

(1917, 1953) —sflR^iri ; RpTr^ft (1925, 
1927) Tt^TT, ^T; PIRrivt (1926, 1928, 1956)

, ^T; t efR’TT (1950 ^) —
■<7|-F| hi$^-T)vji; RT^f^nR cfsn ^-Tl',ld (1954) —

, 1964, 1969)—
(1956) — 3TTRRT; ^W1 ^rf^TRT (1961) — 
tefRRR; cTSTT *TT^R (1967, 1976) —
WcFFT cRTT TT^RT^ (1968) cffRldciR, ^.TT.3T.; 
(1972 Cf7, ^) —3frf^^T; (1972) —snf^^TT;
fcrsrrfl' (1973)

TTWTT (1976)
(1977) —cf^T cTTcRR (1977) 

— afrf^RT; (1980) —STTcRf; 
cT^TT 3R^T (1983) —'STTeRT; 311fc«lRid
CT2TT (1986, 1988) TrR
(1990) tfcJTR %

PRRlftrf ^icR^lRR

cifc^^l (1968) — (1978)

di^l, ^RTvji; 4^A(1974) 

^■ffTvj); ^^Rtcfj cTan 3RT

93

dcvfccl & QltfZjicf

cT9TT (1979) —(3TcRWt); ^dI 
(1980, 1990)
WdK % Rf^T; d:2TT >1-11JId (1984) —

TOR % f^r^T; ^dTTOt ?T^T 3RR (1987)
(1988) — 3TTcRT; (1989) —
cT^TT 3RR PWcTciejl (Cedi'S]); cfSTT 3R2T

(1993) —sft^ (3T^Tt^T); cRTT (1994)
— 3flf^TT; W cT21T RRft (1997) —sfT^t (3TRf^l);

cT^TT Riqq (1 998) — flRteft (^IcdUl)

M^^vdPlcI qicR^TFRT

^^^.(1926, 1932, 1947, 1953) cRTT
(1972) — cF^tt crR3q (1953)

— 3TRRF; (1967) — ^Tq,- 3RR (1953,
1956) — ^RFq; (1956) — 3p^ft qRt^fRT;
RRFT (1960) —qM^cR (^dil^l); ^RrldlST ?T21T TO^cJ 

(1962) — ^ cRFT ^RT (1962) — fd]^;
TOR CF2TF 3TOF (1963) —Tt^RFf cF2TT RfTO 

(1966, 1967) — fcRTR; ^ (1967) —
Rrhfrqr (^rt^); ^rt (1969 ^)

f^sfRlTO; qfWeT (1984) —qq^qj

— Jlc?qid cFSTT cpTFv$>; 
^ cT2TT q?T (1978) — cpTO; (1978)
— 3TRRT; q'W cF2R 3TOF (1979) — TO^TFcT; 
cF2TT TOF (1982) —STlf^RT; TOcp (1983) —3TRRT; 
Rtqft cT2TF qf^ (1987) — TOTOT; SRR'td (1988) 

q?tRd cTSTF 3TOF (1990) — 3fff^^T; ^ 

cTSR 3TOF (1995) 3Tlf^^T; cFSTF ^PTt (1997) — 

^Fqi (%qTTO)
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cddu)eil$d Ucp djcfenfihcjy JfbytJcrl

4.1 .1 ^6^1 pld 37^RTT^T

^fcf) ^ ^cj^|eft ^teff Ridel 1? ^'iifd^

^Tefft virMfoi 4t SfcRTR'^ dd\<\ ^TI^TT dMI W'HlRl^ #t t I 

3ft? cjKdcJ 4 4 '^r?T cfT[ cjdHM cMd ^

GfeRTT^T Ft TFT ^ TT2TT 3P^T fuTT^T 3iqdKH RlR^d Ft-^

JET MHIUI ■FTeT^T #, tfddl ddilcd % Tf&r^T ^ feRW 

f^FTTF 11 ddl6^ull^ Tf^vT TF^T 

•^FTFT eTSTT cflftPIFF % ^FTTTT cf?t ^sTFft % Ff^FT ^41

Cdf^ldd cTF 3TFTTTF, % F^TFft eT^TT

f^r^r,
f^F, ^TT7! el ^d F>t '^fteft FF ^1J 4 ^i I $ C, d'l’-|Rlel 

^ f^dlcplil ?fteT 4 FTF ^YF\ FTc^ f^F, sffR^FT % ^l$0eT

Ldldl rfTn ^ftef ^ 31 cj^|cf) ^tcT, &lld)F>Fd 4 iidlvf!

FFT^ FT Tff^TFF % TFT ^ Midi dl4 Midi 4^150 SllR 

TT^ft 31M'dIMd FFRT FT^ dT^ f I 3Tf^TFFTT 4dl

Ff<f FF^FT MFK 

^ f^t ^ F^ Ft eft 4 FRff FFFT TJFT F^- dT 

TTF^ t ^TTT f% FteT (1 989) ^ FFTT ^ % I FT^ FFT FF^FT 

FFFT % Tf'ift f^F 3TFTTTFF FFTTT F7^ FT^ dT TTFuf f ?
v

FMdRl TTcfF^TF Aet (1914) ^ %eflF>1 RiFI % RT^Ft 

fR 31M F141 FTFT 2TT FT^ 3TTF cftT FT FF^T FFFT ^ f^T^ft 

fR tu|middPid dP dP F?t FTFTT T^t I dl^d ^ dRdl 

(1 950 FT, TT) R PP Ml^^Pd % PfpFt fR FfP vsldldi§c 

% TTT^T TTTeTpcf TTF F^TT FFT RiRiFT TeTTFFF 

^P % FTTT^T STFTTTp FfRlcT f^FT I Pf^TFTTT (1956) P 

d-c^RdI % Terf^F PrPP fP Pt ^rft FFFT 31MdIP dldl I

F&F Peft FFpF % PPf,

TpFT FFFT

P Pt frPF
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FTTcf P TTpF&TF P^TT FFT FfdTFI (1961) P ^TFTP Pt 

PPPt Pr feTF TJcFtreT FF FIT RTFFtrf MpMlPd Rhdl I fcTFPp 

(1973) P Mdld^lldl FfP^TTpt F2TT TTFTTFT (1976) P pF 

% 3TWTF FFT pFF Fp^ Pt FPtSFF P Pt PdldPl fPaPP 

pT 3TFTTTpt PP FF pFFTp PfFTTeF I ^ed FFT FTFcFT (1977) 

P 3pf^FTpt 31 d-d Pt PpF^ P FFcP FTT 3 M d 141 TtRFFTTT 

PP TF Id IM P Mddd, Rl4FT pTeTT,

3TTfP FTP FFT dddl 3TFTTT4P FT FTTFfpF PpF FTFT I Wp

FFT TpF PtPt

f \ TFTFt Pt pP fPPP FF 3FFFF fpTFT FFT FFpT 3TFTTTpt

Pt 31 fed Ri d FFT

FFT
3FF, 1988)1 efTTF (1992) P FfPPt SpTpfeTFT Fp pTF 

PfpF PteT P 3TTF fPPRtF Ft Tp 3MdIdl P P^Pdl^C FF 

FTFfpFT 3 M d IM d FTFT t I

TT^F Pt Ffd- P PJPlRldd FFtFT FTFT 

FTTFF P P^Pdl^C PP dlfddl

FTFT FTTp FF ^TTTT d^cM^uf PtF P I pTTT

PtP ^F Pt dd)41 3MdIdl P Prfe^ldd FFFfpF FT 3FF fpTpt

FFpfpF FT FTTpT fpTpt 3FF

P F, eTT PtFT P I 

dd Pt

ddul
FTFF FF 3TFpFF 3TcFF 3TeF FTFT P PtFT P I ^PtfeTp 

FFptpF djfddl P Pt pTedT^F 3lddtT FT Midi dldl P 

FT^ pTpTTT^F ^eTFT P eTF'FF ^Pf Pi PtRPtFF FFT 

P^PtfpTFF FF d^Fd FFFtpF Pdldl^C 3TFFF PeP P FFpF 

FT^ PteftFTFF Pt fdddd P PtFT STFfP^F 

pFT P FT vsl dl d I $ pFFF Pt ffFFT FFTTT FFFT P I sTTF 

PFF P 3P Pt fPpFTeFFT TTF P F>FT dpi FT TTFFTT I

96



c^da^eil$C Ucjj d^cf1foicfj JTSZTZTSJ

ZT'qrif^ Hl4Vl ^Ici) ^ d)HI^>T^t 3Tf^Tc]7 urfij] uTTcTT 

cjdHI^1 cfjTef "d 

% ^ c^TR c^T A, ^ cTR fxTc^ %

ĉR ^77, sr^PTT % ^'I'i-f <41^

^ 41 ?TR ^ 3TR ^ ^ RpT d1

oil HI ^ C RR FfcTT t I TRFft A

cjiell •s'] oil I $ d ^Tcff ^ ^id Red ^1 ell ^ I § <i ^ ^Tf

3T27 n f^TR FteTT t f% toft % ^teffaT^ fpPT-^dt 
RRRTT ^Jlfod Fdcft TTRRtRTrf ^delldI^C ^ \
3T?r: 4 ?l I Pi <+>1 ^dd ^ IR d I 1? f% dP ^d ell d I $ d RT STRdR7! 
^3TT ift FtR dd Wed 3T^Jlf^d Pddd^defTHI^d RT #d ^3TT 

FtR Rd RcT’d WTdW % 4l ^ M ^Jlf^d ^1 ell d I $ C ^ WeT
WTT ^ddT (FT^, 1987) I

Ifdd PTRR ^d ddRI dJ d d I $ C 4> RT27 ift ^ I RTWRTR 

(1979, -g. 69) ^ 3T^7TR 4JdlPmd RRd^ ^ RR 3 

fcTedReTT fT^R ^d d'-liP^rfcT % RR11! WlPd ?deft ^ I

R

■jrf^ dIdIR TTR W Mg"2^ CO,;2 Plelldl RR eld FTRgdRd 

3TTRT RtWT ^d PfReTT ^d RR MgCO,.3HX> (Rd

H^fcT 4 R) c^oPf ^PfR d'iRleldl^c RFRIeTT ^) R R^t^eT 

RRd-d^ Mg4(0H)2(C0,),.3H:0 (^R 3TR ^ef^T RfpR 

R^RdP^dRR^) 3TcrpTR FdP t 

RWd: R dd RR dR W SRpTR FtcTT t R Wed Rd
RTRpdd P^dR^dd I d 1R

RT 3RSdWT BW'tdd I d IR
cf^d fcTedWT ^ PrPrt FdR t I

MgC0v3H,0 = Mg'2 + CO;2 + 3H,0
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Wd, prff^R dfel 3Tddd 4dPd PdP % RRR 

61 $^d d^ddPlRT RTdd’dd RT pRfefdR^R RReRTT 'Td d^l 
Fd RR I ReTRTRd dJdiPRd ^d dld'TR Ref P WlfR 

RR Pd^ f^ ^d RT 3Radwr d# PdR I RTRR

RTddPd Rejkidl RT7 dR ^efl PtR ^ W^ A^FlPldd 

RTftd ^R deRf P RRld ^ddl 3TTRT FdP ^
R2T RTf^Td ReT ^ 3T^ RTp R^d ^RdT ^ t

dR d ^ el el I
3TTRT RldlPd ^ RR^ dR pJ'ddl^d sidl'd ^ fed? RTeTR 

d^d Pd Rp I Rp R Ku I P Pd 

Red Ptedld I $C dR pJ'ddl^C ^ipTR STRf^TRT dpd died W^ 

efced I $ C R Spdddl^cl d ^ el el I P ^ded P I ?1, RR rTR W 

3TTRdd Rdeld Pd RddT Pd W RTeft P 3pT Ref 3RJ3fd 

RT FddT Pd RW Pd RTdT P I §dPl^ dRd dRT W P dl d I $ C
3fd^ PJPdl$C Ptdd Pd RT nFTrP P I

RdP) fpRpd 3TfeT efRpdR Ref P RR Mg/Ca cPd RR 

R^?f 3fPfR Re? RTefd P dR Pd ell d I § C R PJ *1 d I $ C RT
3TRpWT d I d IR did W Pd RRR Pd RRdT P I WT Pd 

WR P PdclPelldl^C dR 1W plPJ 4 d I $ C Pd RpP Rd 

WfRTd R RTRfWR pT RRTRT PdePdl^C dR P^Pdl^d P 

dR "pR (1975) P eTRpdRTT dR PtepR^d 

3TRpWT RT RRR TRffPd RdP ^ RdTR fP) 3TfPeTRpdR 

fT^ffP dR Ptd fpTWcTd P RTWT Mg/Ca RT 3TdReT 10:1 

R 3TPTR RT Pf RT\7 dd PdeflRRd RT RRTT RRR P I RRRfP 

RpdP W Pd Midi fP dTRFR eTRpdR f^Pfcf P Mg/Ca

d,dfcic1 RRRTTdTRRdR
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Ucjy dlchnifulcp 3I€Wcr1

ST^TRT cJTT 3Tf^ Ft^TT 3TTcRTO ^ t 3tk ^ Ft^fl sRTsR 

(1 :1) Ft eft FVefrTTTFF &R FT^kTT t I ^FTI F^ 

F^T FTIFT^ efFTIftFr[T ^ F?t ^ePTF ^

<ff)TRTT ^ FF Midi I

$fc1Jl cTSF SP^T (1965) ^ FFTT fcf7 |ef)i| FPTTF ^?ff 

^ elMullMdl (<td)'f)'idl) 110 illH/feTFF d'c^ FF dlci) 

t Mg/Ca3TFFM 12:1 cTF^ Ft ^Tmi t' FF f^rfcT 
^Ft ell d I $ C Md*! % felM Ftcft ^ I  ̂TTT Mcfld FtcTT ^

dMuHMdl rT^TT F^t FT^TT F^ ^ 3Tf^
FF dIM elt ^^FnFF FF f^FTf^T ^ 3TFW^t cjldN^ul ^ 

^FF t I F^t FFFF t f^5 STfrreTFuflF FeT %

FPFF FFRT 3fRTFtt ^ Mddl ^3TT FFcTT ^ I
F^IFf^F GTF^tF11! ^ dd % ^I^F^dd 3TTFF Fi5<uI (^t

FF) F^t ^Ml$d FFT
(1952) ^ Mf^imf^d fcFFT % 7.8 FT F7t£ 3Tf^FT ift-FF 

F^^ FF ^t FFFt^F 3TF$tFF FFF t I Ft^> (1965) ^ ^FTF 

F^t ^tldl ^ Midi 9 ^ F>F ^tt-FF FF 3T^ J l) d I $ d 

FFT ^eFTFF, 9 FFT 1 0 #F 4t-FF F"t eft ^-H^ld41 

% eFTFF FFT %(c^ld^l Ft dl d I $ d , 1 0 4t~FF FF Ft dl d I ^ d 

FFT 1 0 ^ 3Tf^TF> ^ft-FF F^ FTF dt Fldldl^d FFT ^^Fl^d 

FF STF^tFF FtFT t I 6l^^ldd 3TTFF Fl’sd 3T^F> FFFFt ^ 

FFlfcleT Ft FT t, FT^^tF Fef 3 FeT FF t^FF

FtFT FFT v^41d ffFFTF I v^tF ffFFTF f^FtFFF FFFF FT^F^T 

FFT d6eM^u[ FFFFT ^ f^TFT^T cfrTFF Fpft ^ Fjd'l FTc^ FF^F 

FTF_FTFFTFF efft dldl Pldfdd Fl^ft I FFtt FFFF 3ptFT

dlFI F^t "^tt fddfdd F^cl

t I FF% FFFF ^t-FF ^t FFTfcTF FfFT 11
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FF FTF^f A feTFT^t (1973) FFTFT f^F FF FFtFt Ff 

FFF Pi ^ FF vieel'dj FFtHtd FtFT I FFtT 

FT^ f^TPldl ^ 4J*llPldd FeftFTFF FFT STFtpTFF FFFt^F 

FT 3TFtPrFF Fe^F % PfFF F^t 25° Ft 35° FFT FF it-

TFTTeTT

FF 9 .3 FM 0.1 efi iftF p[Fp[F F^FTt 1|F FF^PrF 

d eP <sj dl d t Pf> TJ% 3TFP FFfFt P pFF^FtFT^F % FSJeT
FtFTFT

PpFFeT Fp PfP I Mdld^lldl A Fp IpT pFF^^lFT^F %

PfTFFef FT^FTF F>t ^ddl FftFFF PlP % FFFT 4J*1FI^d ^ 

F>Fp FF ^Fp FfIfT ddlddl P<dp F^t I ^FT 3TTFTF 

FF FFTtP ^dlF) pT F-^dPh'i-defl PJ 9 FI ^ d Fp 3TFFTpt 

FFpfpF PtPf FTFT I

FFFFT

FTFp ^F MpMlPd fpTFT PfT P PfpF F^ P7]^ FTFTFFF P 

PPFT^F 3TFFT FT^prpFT^F pT FiF P STfPFF fF I PPMF>^

F^P ^T pF P 3TpFT pFF FpF F^Pt P PPdl^d % pTFFefF

FT^FT^Pt, FTRpTpt FFT PrFpPt FF> P FFppTF F^F P PrP 

Pt FFp 3T^FTR ^FT PtfIf Mphdl P dScd^P Mdlul f I 

PpFl^d FTFF P pFF CO,;2 Fp 3TFTTFFF 3TpFF FTFT Fp 

3TTFFFFTFT PtPt t Pt FT P ^FTp §TTpF FFFtpF Peff P 

3TFFFF P FT ‘FFFFtPt' FTepF 3TFFTFFT PPnTJ3p Fp 

3TfPfpFT P deM'F 

PFTFTF PPP FFT P^P P FtPt t Pf Fpt ^FTTF P^F P 

P ^ Pi
^FT FFFF P PPFTT^F P 3TFFTTFF FFTFT 

FF FFT FFTF FFF Pt FTTfPrfpF FFT FFp 3FF FTFFffpFt 
P (^PeT FFT 3FF, 1984, 1985; FFp Pt 3TpP[fpF FFT
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n^eelivi, 1986 ^ ^Ife«lRh8 cT^TT 3F27, 1988)

&$/)JmcfR-W n^TT 4f^3fT^r, ^ ^
^ MI 'MI I ^ I Pi ^ ^

'M^sJ ^ cpteTRT^t ^ ^^ I ^ d ^ft^n STcT^1?11! ^3TT

^ Pp Pt^t^tefPn^ ^ I %
^tTR <!TF cpTeTPr^t PJ'-) 1 ^ d T-^eTpR^eft ^PTI cTSTT &IK P 

3TT^T % P 3TT TRTT 1 

PteT (1990) P 4}|$*l M^K Pj Pf^Pt ^

■pptT P cTsf cfcf? Wl'-d cfTJ P^P^UI 0^8 ^ ^TcfP

vjcHprl cfTT y c^ 0H '^)IT PR^ef PfRTT I vJ^i^h SRjTTR P^pTU^ 

cjTT 3TcTpT^T cllfcLH c^TRT cTT¥ P PtcfT t fpTf WR
x

cpcTRT^S’ WR P> cTRRRf 'isjplvji'l cfTT I cTcfpT pR P Vjch 

PPT cR RR Rt PP^RT3p pT 

Pt eft cT^T TfsRar 
cT[efRRTJT ft ftTftftpRTIT cj-cil ■< I $ >5 ft 'JRRR cRTppT RR ft 

cTRFT ^cTRT ^RTRT, fttRtRT^R Ran ft^pRRR RT RRSpRT 

ppTT 1 PrcTR RRpt ft Rff cRR 3tPTcRMPt fttef RTeTTRR ft 

ftt ftftftpRR eft 3Tpl0dl 3fR RxR STlPPren % 

rt mspftR smftRR ftiRT t ftm Pp rrr (1992) ft 
ftftftt pR^pRTT % ffR PPrT fttef ft RRT I Rcft^R 3RRRPT 

RTft Rift fttcliu^ -jp^- Rip^R ft ftt ftft 
pp^RFT RcpjR Rft eft ■'ll I fP^ P>(c^mH RcPci ^eKl RRRRT 

PfftPt R2TT fteft % ^ ft R R C RTRT
Rldl f (PrfeRTRT efSTT 3RR, 1 954, ^.381)1 $eldl ft dftl 
cRR P>RTR R2R (1996, 292), ft ftt 3TpRcnPPT

3RRI

RRTTeRuT

RRR RRfT RPR ft R 

RTcTTcRR \ieHH ft Rift7!! I ftft

ftpRl$dRRR

PrftPf ftRRRTR
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RR 10 RT RRft 3TpTR Ft eft ft ft Ft eft RRR rTRT 

f Pf7 RF Pt’RT FRRR ft RR I FR RRft f fft ftftcRR

ftftRRF ft aft PlPPrRR pRfTePT % ftt eft HI $ e ft RTR f
RF fteTtRRF RRlfttR eleT RR PRTRRR ft ft?JR ft 

ftteftRTFfttRRR ft RRT 2R RRT 3fteRTRR, 1998) I 
ftt eft HI $ cD RRR ftt Rft RppRT ft Rft-Rft PfttPmH ftt
RTRT GTeRptR RF Rift cTRT Ref ft 31 c^l PfR eTcfuftR RRT 

STlftR ft Rift ft RRR ftftRfTFftRRR ftt ftftRT ft RRR 

Rf RRT RFft RRT ftteftRIRR PteffRRR ft ft Rftt PfftR 

ft PtR Ref ft RpftftRT R? ftftRI ^ d ft RfPftftR ft RRT | 
RfttRftt (1994) ft RptRRTefT Rftftnftt ft fftRR PfTRT Pp 

el IM RRT Ca/Mg 3T^RTR RT 
f (pRf - 4.1) 3ft? ftp RRfiR ?TRR 

3TRpfRf fte?TTF? 3TpTR ftTfttfpRTR RRT pTefRR ft ?fTR efft 
fF ^TR R? FtepRIF? efRT ftTft?fTF^ ft RRef ?fRefT f | RF 

PTpRRTRR RRRRR ft ftt?fR ftRT ?TFR RRR f | R?^ ^R 

3TRR ft ft^ftRfTFfttRRR ft P?? 3TTcRRR 

ft ?R ?RR
ftt PfftR ft ?R ?fTR ?R ft?TT Rft ^3R f | RRteftFTR 

ftef?n|F ft RftR ?RTRt R? Fft ^RRR ftt RFfpRI Pfefftt 
f I Rft- Rft ft pRT ^RRR 

FRftt RR f fft Rft fttftR RRlft ft ftf? R^Rf fftRT Rf 
RRRT f I RTR f fft RR ?RTRt R? Ftelt'Hl^cftRRR Rft 
1RT I Fftt RRT? ft^ftRl^flRRR ftt ?RTRt R? ft ft
RRT ftt? P 3RR Fft ftftRTFR ft?ft ft RR ft Pfefft f I

ft ?ft RFft

^jft PfftRqlellcKR

RTRT
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(dcJcJenze Ucfr dtfi&ifoicp JiEzrzm

-4.1 :

wwf ZTcjfrjur Tt ITcfy (TTcTif : U^fc^fff, 1994, mcff^cf) 

^TTftf^R7Tf cfft HI^HI cFT STTft^T Ft'TT rfSTI

dcjufliicn ZfTT <s|<J-il slRi-l ^ ^|cJ|e1-vr|P|ci % 0KU|

■^cRT >H IJ K ^ STePT Riel Rid ^f^pft ^ WT ^ Ft

cfTR'crf # I c^HIvi? Rdlel-M A ^J^>HI^d

T^Y^ctell^cfl eil HI ^ e % TTT2T ft eld I $^01 MH!UI t I 
3TM ^ ^FT el^d "^t FF stlell ^ ftld4^
Rf^RlcT Ft TFT t ^ Cl el I § C TFFTF FT^ TfTctt t (FTeST
F2TT 3FTT, 1973) I

<tel Id'S (1962) ^ FTWPTfcTcp RTFFtcft % 3TTFTT FT 

FfdMlftd Rb-MI 2TT Rp 'St ell d I $ C FF ft el d dT R ■ft^t TTTSTftd)

c72/7 cilH WT cfiwJJc:
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ft^F17! TTFcT t FT^ STpftWT, ^ 3{ft^ rfTF F^TT 

FFT C02 FM FT ^cdil$C cRTT 4 ft I $ d /^TF^F^FIFF FT 

'^Tf4lIuI ^t FFft FtrTT 4 I FTF 4 Fd)IfT4f FTTTFTF 4> 

FtTR f4eTFT ftelldl^C FT Fief 4 I TTF (1 971) 4 TIFTTFTTT, 
^FTT^F 4) ld0C fftef Fftf4F 4feft 4 ^dFd, 4 ft Tl I $ d 

F2TT 4ft>HI$F Tft FteftHl^e ^F TTT9T FT^ I Ff4t ST^TTIT
FF Fftr^rfcT FT f4ftF Fft)FT f4 ftTFF FTcft t I FT^ FT

F FtFT 4ftTTTF ^T^TT 4) eTTTF’ 4> TTFtF ^4 'Stel'ldl^F 4)
f4ftF 4 Ffft 11 3FTT 

f4 FcFRtT 4) TTFF 4 Flftt FF 4t 3TTF fteft Flft 144f 

4te4FTFF 4t ftcRFTFF 4 F^t FTF 4tellHI ^ ftFFT 4 f4 

14 dF Ft4 I FT^ FfcRFIFF 4) Ft 3t4f FHlul f4 ft el cl 

4 ft4 4ttt 4ff f44t ^4t fTctt l
Fftft FFT 3TF (1993) 4 FTFT ft? 474^1^ FFT 

3TTfcf2ft ft elided 4t 44t MgO, CaO, FeO FFT Sr % SlftlRdd 

3FF ^TsF clFT 4f FTFt ft ftcTTF 4 ftft fft^TFT d4t 4 I 
4T4TrrF: 4) arftftF 3tf4f 4t Ftcftdi^d ft 4t tpttf 41 
Fft 4t4tttft
’TFTT FF ft ^Tf4 ft ell dl$C ftt 3T4FT 4f cleft cTFT 31 ft'el F 

FFftft 4 FTft 3TcTT FtF FTfftT 

FT 3T^FTcT ft ftft 4 FF-ftriT 4 ftlTlft FTcl FtcTT 4 fft
fteildISC cTFT 4T4TTTFF ftft TF ft cTTF cTF FFTfftr ^T[ 
4 I FlftT TFTTFI fd f) ft 3T^FTcT 4 3TFFT FcTT f4eTT I FT^
VF ft 4ftTUF 4 ft F?" TH^FId,
4, ft +5 4 —5 ft ftF 3TftcT TT^ft FftftF ftt 4ftr 4 ft

13TT
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c^cJcr}eil$d Ucjy fitful do STEZJZf^f

3TTrfT t (to 3.7) 3ft^ ^ ^

^TT M'dMHH^TTcTO
% ^fTPT ^lel % ^ci ^ Hid^ % dK-17! I ^

'jft ^Ku| 7^7 FT eft ift ^ ^Jef^ TFR^IlPlc^ 3Ttd^

fcRft ^ tofcT ^ fcR^ vJj^T H^-^dPid Rld^M ffRTT <fr)

Rt^^T cTSTT ‘2TF f^TtpIePTI 1% vJerRT^Tef % 4

^1J^dI^d Mdddd dfdd 3Tf^7F> d4>ddd dddl t? I

MdK ^ dl d I ^ d cTafT ^1J *-) d I $ C % [fh'i-CdT ^

toFt to cReT 3Ttor ^PT^d^T t CT2TT 1 20to 1 30° 

pcfj cfTf 3ffdTT ^d)dMdI dlM ddlrl 1? (^Idl ?T27T ^1^1), 

1997) I c)dIdd) cTSTT (1987) ^ ^d % ^d MdK % 

^^dl^C % rPdd dto'ffi 3 TpdddTdT cTPT 150° T\. W\ 

qprr dr i ^ drift !Hdiui H^d^iPid RidddT ^ft

yRbdl c^t MdlRld ^dctl ui^D cTdT 3PP (1993) ^ 

4^dI^d cfft ^dT Id 1^1 Id HffbdT cpt PlH dH if Pd^cT Rhdi: 

Pt^dfd)^d dlefld d^^ if dd dldN"!'11!

%ftoPT dI-sifd cpf 3Pr^lHU| (

to

if1 .

2.

^ffpT &pf RjldA didffd ^TeT cpr ^cfdT Siididdd ^ ?f 

ipTT; M-HddddP Rf^fP77! cT^TT dl^d ^ dK77! ^dA 

dduFlddl, Mg/Ca cFT ST^dTcf cT2p ei^^ldd 3TFPT 

di5<uI ^ dd'-| el Jll,

3. PTPT:dHcf>Iefld topctp (artpfdl^d ^ %ddT^d),

ddddld^77!, ^fdfPltotiTcpf cT^Tf R-lleldd'dcJd,
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4. elided % VldMdd pftoTPPT ddKI ^i^dl^d cpr
lddlul, RbddeT

5. df1^ §f^r if cfjrqfcTd77!, ^^ d I ^ d rTSTT Rnfeldd cf^ 

3Tflto^T ^rf ^ed> cpf fddl17!, 4JdI^d f^dddd I

4 .1 .3 H ?d ul fdd pfeR^TFR

todri^ cm torsf^r to, to tolni^d 

if ftoddf % dnP if tor, Pdr^"i tof d^n ftoaff
% dnP if Rlddl rRJT 3Tifcf? GfTd RfSfpt cfSP d6dcfl ^feft 

cfTT 3PT^ddTff Rid I 3T^cf7 c| 511 Id df ^ ^d-{% M^ddldcl

to ^ ^d mw\ 11 artofto ^efr ^ dpar torf to 

itodn^d- df arpr dfd Pd drwtoPr tod-srpR ^ 

Hl^ 'dldf dR R I ^mrito dnP ^ clRf fto 3lqdIRl ^tdf %
dn&r torf to 4ton 3 d % to7 ift to^ tof 1 ^
towd 3Ttoto 3rrd=dr ^ Rf^qf % to sPT toertd qp 

MldMIdd top ^f Rf ^3TT I ^tor 5rtof ^ arfrlRdd 3PP
PPT77! ftowd ijdldtoto, dRdtoto, ddef 3to^T 3to
^ ^ fto pft qqiRid qto % pppt to PPI

q^toto qftorrqp 'Rg df tot dnppT srtor snq^qq? 

11 pq> ^totftop pq tor ppt ^to qto^fd qq pftq | ^dT
dfqq ^ tolftof if rTdq-cTdq qft dTPIddl'f c^cki to I ftol

ftold oLldd [chill fch ftopdtof ifdl^d % fto-deld % Piq 
Ridel d^Meflq Rl el d df if 'S'l el) d I § d PT iJ^PP ^teft ^f

totorp to 1 Feici tor ppt ^dr ^tofftorp ^qd ftorpq 

if PPTd to tod vjto t|q toeftpr^d R fdtor ^ftopp qq 

toRPiqq P7d% Rton^d pq toto ton tor 1
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&ido)eil$d JJcJJ d^d&lltricp 3T£xjcjoi

vj)-ig| jl l^c^i (1966, 1967) ^ JT^ft^li ^cTR-!

^ | 3?2TT[ cRIsR 

^-SncKHI^^-^^T f^TcRPT ^Yeff^T^ ^ f^RH cfR 200°

^ cfTTf eTR ^ Ca nsn Mg &K l&K GT^TTcT ^ ^THTT f 

^ ^ ^ fcTeRPT 200° ^ 3Tto 7TR ^R ^eft^TT^ ^ 

^)J ^ ^ I $ C ^ si^ci ^rTT ^ I ^t%rT (1 969 cf)) ^ Pl^^I

tRf 3) Coil'S I cfTf cfTR'R HMI I

TRTT 1% AJ^^ |$d ^ u|] ^ ^

wr# ^ ^ CT2TT Tfr^ (1976) ^ TRTT
f^> %cJeT ^ dl ^ I $ C 3 sKdct f Rji-i^ RnfcH^l

1 1 ufddd ^ cfT^f Ft I 3T^TR %^ti| % TTRf

^Rtt fcl^cfPl^ f^j^TT % ^Rul vi^ldeTlil fcTeRRT ^ 3ftxT 

vi-F'l*-) ^TF ^fcR^rnRT Rh^l I

TftfcRTFft cfSTT 3R^T (1 982) ^ 317ill 3<7>Hdl’-l^l'y 

71271 FlR^^R % T^ff 4^77TFF ^ TRFt

f^Tcn | RRtFrRTT 

7^ ^fld 31 cjxti|c{t Hl8 dl^ cJlel 7T27T ^Jit7-dIR|i|I

3T7R
f^TcTT I ^ftcl 3TF7TT^t 3^-11A ^efF TTcd dt FTTH 

^>ldl dH fdett I F77 3TT27R ^R FFtd HMl fcf) d'(iI^C

FcTRT TkRicI
N

TTFTTTcTT d FH Trf^^n cftt lc|c)ddl 'OvZA <MclliJI 
Rt) ^'dTTTFdcfRR d c^Rcd d TTFlfcRT FtTTT 1 TTf 

f^eRR A cjft FT^T 7T27T ^77^ TTR I fcfFRPT A

4TTttf^R7rT cfft Hldl 37f^ ^J-DRlilH STT't’ TIT %fc^|iH % 

Ft dTR d FFlf^TT dTft 11 F^TfoT^ A)^tA^ A Ca/ 

Ca+Mg 7T27T dlH ^ cRRcf7 dcfR %e77TFF, d dt *i I $ C 71271

% f^TStd d cf>t I IpT Ftd ^J 8 'MI ^ C

clfht cf^t
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dry fra & fih^ZJTcf "\

4^771^^ ^ TO TRTtdt TORT T-^lPtd fcfT^ I Ftf^TOft 7127T

TO TO
% 1 d % 3 TO F|7T TO^TOTTOTOTOf^l 
2 TiFT TOR eft A^TTTTO TO 

4.2) I 37FRt*7 (1988) ^ 3TR^fcR1T TOT

3TOT

Jld

800-t

6 00-

1

2
400- > i

i
X3

CVX 20 0- .FtdlHlTO N.

010 0.5

Ca+2

Ca+2 +Mg12

fy?! -4.2 : A1Aw$cfl<l>'t'>l Wf UF7 cf2JT R)dyy A
TO TTfRTW (AtfAmAf rfznci

3FV, 1982 3TTW7 TO)
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cducr\eil$C UW d^WffoJc^ JfEVdltr]

^ cReT Std^^l) % 3T£.^i|-i ^ ^W^Teft^I fcTeRPT

f^rf^?T qw I c^uid' cran 3t^t (1990) ^ ^
A 'ift cTrcff cT^H ^^7 efc^t % 3TKRPf 7^

fcTeRT^ft ^TRT ^ ci'l HI ^ d. cfr
^IcR-^T^T ^cTRT ^n ^ HFTTl cTSTJ 3T^T (1995) ^ ift

'S'ldldl^C ^ ^Mjd cpeff'<\$C 4d$dl$C cT^TT

m3 A ^ fhm\ t
3flCK-TlVJ1-| ^FTT-^lPl0 3RpTcT 3 3TcR ften rfSTF 

m >sl d! *i I $ C ^t^ff 3 ^ef^T ^^7 rfc^ft 3) ST^TThTT fcR#l I 

HRTT ^ ^J •} 'HI $ c± f^^ft 3 ffe rfSTT w3 (1997)
rT7c7 3Td4^l1 cRT 3Tti|^H fch^l TT^TT Ml^l ^ ^*1A f^TcT d7d 

1 15° 7^ 340° cTFT TT^ftrcT ^RcTT t 7TSTT ^ f^T^T
spTT 1? I dd^A 3Tc[yKull ^ fcfi W 

fcTcRR fcTcRff^ (TbdlTff ^777 vicdH ^3n I cJTpft 
3TtY (1998) 3 cTRT TTRTcff
'Si dl d I § c ^ 'T'lAd cTRT dl Tdil vil d %■ TRTR) I Pi dA 44 c^ddlcdd-
3Rddd fcRm | dd A) 77^7717 'Si dl d I $ C A 813C 41^14) — 1 .6 

0.60/00 4271 A3i-\\$6 A — 2.2 A O.10/oo 4R 47777 RTTI
5l8o 41'4141 4A tArt fArA R^AtA ^jd A 4777573^^4^ hm^ A 

4T4T (RRA, 1998 r) — ^Idldi^e A — 10.8 A 9.0°/00 
4277 AtA77T^4 A —18.8 A —1 1 .80/00 447 4tA ^Al ^4
3H<J>vsl c}A A Tij i fA d A TTlA W v^-^lA 41777 fA’ Al dl d I ^ d 4271 

A^AtTT^R A fd^ A 3idd-3)dd 77^4 ddlA A I ^dfd^ d^AtA
didi fA> A^Attt^ sAt- 'Sidldi^c fAR-fAR Adddl' A 4A AtA
dllA^ I 374: 4J 4 d I $ c M^d'dPld A I

4277 >sl dl d I $ C %
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deafen & fa term

4 .2 477734727 M4)K

3rfAAf4R7 fAAtTOT' 4j41Ridd-47T4 AtA, AA AlAAlei^e, 
447^4, 77Af^47^4 3TTft A ^7s77 775 A fA573A 4277 

IRd?MIdl A 775 A fdcl'l dlA TJ^4fP7-dc41 4277 T^Al-cfjAl
fA^TRcA 4444T27 5447 A A^Adl^d 4A 447fe4 A 7745 A 

A1 ^7s4 775 A At 54 fAwA 44A A:

(1) t 44T77 5fA74T54-^fA4457'‘uT 
374171A1 fdd4dl 44T4T 5Id7'27754-^fA4>l57‘I4 

774 eft 47555 5At dldO A 1% AA AJA7iI^C M^d^lfdd 

A 4277 3T7frTA5 AcA 4A 474 A 7-id A A 355 RldddT 3 7527 

lA 3TfAftf4n3A 44777 44% 5f%74754 A 4A A I 544; 54A4 

44 5,747 ^447 44 A f% A 5^-271547 fAc445 3T5t4lPld, 
^dRdl At d^Meild A 47 4724vjlPld , 3T4l d IA 37T44Tr47eft4 I
3rfAAf%4> Ae7 AjARmd ^44 AtA At A 374: ARidd 477 

4A4 75^4 A I 54A 3AAf%74 474A 4lA fclddd 44^4 47^-

rTtA^ I $ d) 57' 55A4 

414-317477744 ^44 554 47c7 4A f%47 A 47744 d4^A5 A
dRdAd At 47747 A 425 AtAttt45 At 4547 A i

(2)

35477744

4Mg2Si04 + 4H,0 + 2C02 = Mg6Si4O|0(OH)8 + 2MgC0?
77A^At5547A5744 AtA77T44

fAf%45 525 3F4 (1954, 5. 224) % 37^7774 44 

54-Ad 4457 AA414745 5447 44 At47 A I At^tAtT (1969) 

A MgO-Si02-C02-H20 44 % f%74e75 % 7745 A f%5 55 

ddld^iidi dAsrAt A didi f% 77A-A5 57 44A5 474-35477744 

4A 3AAf%75 200° A. A 37^55 475 425 1 f%d)dK A
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&}ou)eii$d Ucjy d^cj&llulcfr JT^cjcrj

3Tfto WZ ^Ti eft 
f^Fff11! FfeTT If:

Mg6Si4O10(OH)8 + 6C02 = 6MgC03 +4Si02 +4H20

^TF ifT FFH ^ ef^r ^ C0? ^TT^TT 3fk 

3Tfto Ft eft cfe^ ef^TT ^ Ff^rfrTeT
Ft vjiidl ^ I

Mg6Si4O|0(OH)8 +3C02 = 3MgC03 +Mg3Si4O10(OH)2
'MH’tTl'i

A F^t ift ~A\A 4^^I^ci f^TR f^^TT FeTRT sR d^ell

t:
Mg,Si04 +2C02-----2MgC03 +Si02

4fK-e^TFF ^^ '(i I $ C

F^Ft^ ^TF ^ft sRRT 1 00 ‘ER ^ft. STtfcTcft^ HR^fael 

Ftcpr^ 1 30.7 "ER ^J't 'iH I ^ d sRTcTT ^ I

4.2.1 vinlRdi^l Riei^-i'l ^nrr ^rfeH^FFt-^let^r-H^^t
3TR ETRRT t f% sftfelcftH-Rl^h^

3TSRT ^J4lRl^R-^4rf FT^TtcRfR cf^J ^ hRcjJh

^mRcji^I FW^teff^t feteRRlf d4KI FteTT 'I' I ^TTfteTT^ F^Tf 

2flR (1973) % 3RRR ^J ^ I $ d % RRf^ ^ feR 3TFT^F^ 

3TfERF^T cPFsf^f FTF-3ffcHHIF^ FFTT^ ^ ff^R 3TR^^ #eft 

^ 3TRT FtFT R ^ FTR ^ JIF7T| ’f f^TeT ^Nf-fF fteff ^ 

fcTERF ^ 4t Pi4)dl FtRT I SRlf^F^TT (1976) ^ MlelMltdel

fcRTT Rp ^t^FTTFF cfTf RRf1^ Riici^F % FFT7

■^Trftzp bu| vr| ef) ij fcTcRRt 4?t 3Tf4]Rb4l ^ ^KR FteTT # I ’
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9_41 Min. of HRD/ND/2005

drv/m ^ OlGtil'ci

^Rld[vl3TRT (1 980) A % <siIc<tOCdcp^l *1 j*1 dI^d Rr^ft

^3 3TEZRR A MRl Rf) A Rf^F ^RFfFTFd rT2JT FRTlfd %

?FRTT: xfl4 Ft^ dlrl fcTFRt A FT^ cTTcf FWTjTefRT RteRRf 

FFRI ^teft ^ RrSTlfcTcT 4j4)RrH Ef?t fcRRRt R ff&R FTIgRt

FTF-sfr^miFF ^ stRtRpr grift ^Rt l F^FfR t-^tRfr 

'MH'^lRlcRl A 3TEZRR R TRJ FFd^^f F2R ^TF FRT RtT
^^TTIFF R 87Sr/86Sr 3T^FR 0.70871 ±15 &F ^ft FR 

^lel ST^rfeT FE^|vjfl41 ±eH % ^RT?F % 3RTTR (0.70859±3) 
^ f\ FRR iFR eRRT 1% ^^dl$cTt±^ul 

FWRcfRr fcRRR ■RRftvffF^ 4>lefld TT^^t 3TFFnFt 
R±R Ft d±el ft |

RlH'flel ^cFR^RJn (1983) R A^ ^ FtFFRR 

R^Rrtff RrRRf % 3te2rr A frt Rtt fft %
TTTR cRlcfvl rfRT rRT 

F7 Rt) FR

FRT 0.5 1 Rbdl<NI^ RR F7 CO, cRt eRF7! 0.05 3TTRRc^

4tel^1 el cpR RTRRRT R F^rRTefRT TTRRRFR 44KI FFT t I 

FF v3^|uief)i| RteRR Rt R?ft 3TF*fF FRfRT FF fRrR R 

RtFtR FFT Rj RRb<±-3]Ri^Rbc± ^teT FRR I

4lR

Rt RtRf A Rt 11 R F^t RrftR 
34FFF RT R^RrTFF 150 R 250° A. eTFT

nld (1990) cfj fbiv5«ji2j m±k A> RtRf sTRRT'fRr

RteRRtRFfeT R <±H dcjulell cjiR FFT CO,

44 KI 3rRiRRbch ‘Reft R> fRR-^TFR 4 4 KI 4*1 el R I 4f

FR% ST^FTR FF Rid4-if 4F

4^1 R I FF RRI, 3RTERR ITT <±Riel^uI RtR ^FeT ReT 

FT TTiRf RrrRt 4^4K1 dRlel Rid44 Rt Ft RReTT ^ I FF 

• fRr-FTFF RtRT eTTF FF ^3F FtFT F^ RTRf R Rr A\ F^ft



Ucfy djcj&lfolcp 3J€jllt1ai

f^lf^d PFTFT ^TcP£T ^ tl rf^TF 3T^T (2001) ^

^ ^T[ ^ ?fdfl' % fcl^el^ul

^ c^ diq ^efiT

clrq! q>t <^41 cTTc^ fcTeT^pfi q^RT ^df^^-Cci^l ^ q4 f-1 

^^14 fcFrqr fcTeRH dMRcji^) f iq

3T£frqr4t I

4 .2 .2 3T£TfaT^t fcTeTEFff

\3MRc]i4t Rioi^mT qft 3ff4Rhqi %

qirR^rnrd- ^f^cqi^RUTqqTxl

RPTRTcT^TT HMcll
qiRF Rlq^lrl'l % fcTqfRT 4T4tf^rqTT ^TgeT 3TfcT4RF)q> ^teff ^ 

3Tq$iqul rf^TT dvJviRlcl fcRRpft qcTRT vi^ch 

qf^TRTRR ^ 4','-l'<il$c q4 vicqlcrl qq RrqqTrT q^-^ ^iq ^

'd'iTl ^1511 Pi 0T qqRT qq '<-4)<j)cl f^TT qqi I RiqqTd

qq fP^qrJT qrq^ ^q f^rqfq (1976, 4. 370-374-qjcT 

qiqi ^. 1962) 4 qdlqi Rq ^4^cTlq qq4q ^ST^-offqRr^

qqq ^iei ^ qqRT fcqq Tfrr TTTTRTprcq fcfErqq % qqRqTnq 

4J41RiqH ^qq qtqR ReT 4 PclPd Ff ^lldl t- I "31? Pel^jq 

qrqRt 3TqqPrcT ^ pq>ei qR qqTr^ 4 q^q qR 3T^-

srq^iPci ^"eT 4 J41RiqH qqqt4q q^t f^RTSTt, Trf^rqqsff

qy qpqpci 3qqqrf % q^q 4 Pr^Pd qt Riqi ^ I 

qPRft ^TTR qrq P 

06i rt Rqqq t d6i ^4Pcdi§c ^q 4 qyqp qiq 4 

^(cciqq 4Pq> 3Tq1Pqq 

qqr c\P 4) q 0 Ry P 01P ci qPPPqrqq qqr vrt% fcrqqf 4 

APqiqc ^ R1R0M10 Pd4 11 qqt 4 4Pqi$c R1R0I0ICI 

q% P^ih ^qrq 4 PP f' qqr qRWt qq pqq qqjp ^ 

qqq, 3fR qprqy qqfq 1 0 1 5 41. qqri^ % qrq qq qPI

qqrqqR
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dc*-i(crf ftHdZricf •\

rt4 # 1 P4qfq 3T^qR ^411414 4 <^hm, qRq, qpRi 
qqr qRqpRqpr % PreTq 41 q4 11

(1989, 258-259) 4 3t4r ^4q41
3y^qqH0dfq1 q4 qq?jq 14^1 t P-614 IRT iqqqq ^ 

P4q1 4> Pq sqqqqqrqq 4^ mhiui qr41 qqiqqRTsI 
qqq444l7, qq4; ^1§qi q4 

qr4 4 4^t4r (1972) 4 yj4PTR qqc4q 3TRTT41 ^TrI 4 

^7i4 q4Pc-ii$e 4? srqqqq 4 q4 4j4qi^e q4 qRrqq34 

qq qufq Pqj 11 RWl (1972) 4 qqqqjq qqq^ 4^ 4^4qi^e 

4f 14rq qqpqrpl qwReflq qrqfcq 1414 qq 14q1q qR4 ^q 

qq qq qqq Pqi f4> 4 P4q efTq q^R '^$qq44q> 4Pq 1 $c 

3qq4tRq q4 RcRcii qqj H2S, CO, q4 NH4 q4 q^Rm qr4 

qrqrqqq 4 qqfqflq 4> Rqqqq qqRT 4JPRiqq q4 

4 f4Prq ft4 11
qRq 4 qrq qqr rr (1994) 4 qRrfqR % 

qrq4q 4q P yj4qTqq Rk^ 4 f4yq 4T4qiqq qqj qrq 

qqj 3pq (1999) 4 qtqq^qr f44q1 4y Rtqqq 4 ^411414 

qqRi PPmqq q4 qqrPq wPhiPci q411 qfqq^qj P4q1 

q4 40C^qu| (1983) 4 vjhPPiP q^Meflq qfcR-qiMqRPd 

q d I q i qt 34q qpq 

RpR 1444 4 q4 ?14 Pr4 qqf 4> RpppR 4r1 q4 

qpq 14qr l qqg qjq qqj 3pq 4 qpq 14qn p 4q % 

3444Pr 4r1 4 14q4f4qy qqpRR qqr qqqtqqq ^rt t 

q 4 ^q PrtrI qq q4f qqjq q4111 Rlf441q 

44 qr2ip0 <sip0l qq qPRpftqqq 41 qwReflq Pqi 
qqirr q41 qqq Rq^qq qqRi ^rt 11 ^41 Pri 4 44qr^q

qiqqrq, ^hm qsq qqjqq,

q^Rdl

qyjqq

1 16



&)do}eil0d UW & I fal cfr 3J£ZfZJuJ

^ Pl4>oil fcTcT^R % ^ Jl^l 3ft^ cT7!"1?7!

1 5 ^ 20 fcr^f7^ ^ 3T^ ^ MftcT
^3TT I STTcH-HvjH ^FR^Tlf^ 3Tt^% ^ (5180 4141^ —0.1 5 

^ —2 .40°/00 rFF) cfFT dN FT ^J^I^C cFJ f^nW ^Rld 

^ I

4 .3 ^eTT RcfTR

d 61 ^4141 d Ref '1T'Sk'| , $flel) ^ f^f^pHd
cfr 4J *-1 ^ I $ c: RRffcvT ^ TT^Ef ^ [cl^tf FcT^^-

Rfft M'S cl rf2TT R7!7!7! 3T^RtlH4)cll3fl: cj cj K |
^cj^KHvjfPtd RftcFR [^)i|| J|-q| ^ | ^jfcf Ref RRITt ^

Aj^RraR RfRT RTM^ 3fftTR Ft, Mg/Ca 3T^TRT ift R^rf 
RFT ^3H f4 cTRT RRfR Ff?-3TfRRTFR RReP£f F\ eft 

RT ^RclFtRRR RT 3fcRTTRR FtcfT ^ I R|^fT 

cfRf ^fd^RbR ^tR 5tRt ^ RT dd^-lRRRRR
dd4 Reft Rf^ft 3Tffcf % RR % Ft4 % RRR r4
RTR Ft^ 11 R^frf FR 3Tt4tR (1969) 4 3lf^f>W ^tRf ^ 

RRf^TR ^ftR RR 4 Mg/Ca 3T^Rm 20 ^ 40 RR RTRT t I
RTR RR ^ FR 4teft % RRRRR ^ ^t 

RR 4 3TTRT FtRf I RR^ RIRp^R Rf RtR RTf Ft RRdT ^ ? 

■^RTR ^>1? l^f^Rf ^ RT2T felHI^d RtRRT t^f^R ^ft Id el cl 
4 I RR: RRR 4 f% F^ RT^R RT RTRfftRRR 44 Rfsjt^R % 

Ft I RR^ 3f4R f^f^fRt Rf feFRTFR ^ RTR
rrr r44 44 41 rr4 4^ dMi rtrt 4 4tj44r ftPRT3f4
■4 44r4 R^f RR 4t RT^R FTF-RfRRTFR RTRf ^3R FtRT I 
FRf4 3RRTR RR 

^^RTTFR

RF

RRR RT

Rf fcp 4^:
qqTR

v
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dev fen & fo&im
•x

4%R 4fR4 ^ STR^rf^R 4J-fll4ldd RRf 14eldd) 4 fR^fR

RR (1 982) RRf ^R^RRfFR (1989) 4 4rT R^Rf RRTR % 

^^RffFR 4 ^efR ^RT RRft RT 3T«TRR RRc4 fF RTRT 

RTFR RRTR % 474rTTFF Rft RRRT 4 FT4 ^efR ^FT 

3TRTR RR 4 RRT 

sTRTRfcf 44 r44 41 ^14) Rl4f4f4?R 4tR4 4
44 444 4 $RfelM FTT RRTR 4> 4J 4 RI $ c rt44 

4r4 47 3trrrr 4 f4 444 4rtt Rtfr 44rt 41

4.4 fcT^rRl

ded
RRTR

44

f4fcfR 44TFRtR4 RT f^Rc^RR RR4 RR Rt RR f4w4 

4 f4RTefT RT RTRdT
RTRefcTT

4 FF RF 4 f4> 4 el) d I $ C 4f RTdTR 4t
4t4rttff. r4 F?Rf4T 44 3t44 fr rr ar^Fif^F rrt 44 41 
474RfTFF 4 fR^fcf 474tf^idd frt rtf44f Ft4f 44 r44
f4fTR?r RRTR RRefRf R44 RRT4 I 3TF FR 4Hd4 RRTR % 

34r4 RTRT PTR RR 4 4 3TefR-3TefR FR 4 Rl^lPld fcfTR 

RT RfR4 4 I RTRf4R RTef 4 Rt RF Rdf^ld fcfTR RR 4 Ft 
f^ft 4f 4 f4a4R4 f4 14^44 % ottftr rr 44 4 frt rf rf4 

r4 RFF RRTRt RT RfTSR d 4l RT I 4 R^RTF RR 44 

RTFTftF 4 I RFTFRRT4 f4FT (1960) f4 FF ReRFT 4^7 

^7Rt4t 4f 47 4ftff ff4 47 rtrf frt 4^ 4 44r4
RWReftR f4eldd) 4 474^l$c RT , 44r f44

left r4447 ftt 4f 4 4ftff fi4 47 rr 4 f^f ftf 4
FTFR 4 3TTRR FRt 4 I RF 4F1FF Ff4 f4 f^TRT FFT ^4 44
ef7

f44 d4 FRT4 IdRell RWReftF I4e1dd Ffhdl RRT4 47 fefR
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Ucjy d^c)Ifcrlcfij 3f£ZTZTdT

^TFt cfTFI ^ 3TT TTcfTcTT ^1? A7^ A

^TT^rr fcTYt^ ^ I ?ft ^ FtcTT

c^ cTct)dll&c

(1962) ^ ^xTi ^ ^ ^— ^fcJvMl^r eT^TT cJI-isl

tc\

^ cf>T f^Rf^ f^RTI I ^TT (1968)

^ gTtTFTT ^RTR A F^TRt t AA$^

■^tcT RFRTR A> I f^Rri^ii ^ftRPT ^eT ^

f Rt
I 3TcT: 'dtuMc4)i| fcTcTCR cRT H£ rYcT ^ 'H^ 

djmi I FW cTRT 3TR (1977) ^ RRteft f^Fft ^ feR 

RWReftR Rlel^H ^ RR fcfc^ff^f) fs^RT %

cfRRJJ ^Tt Tfj^ I ^ 3Rt^ f Rt RRf

RFt 3TTRT t 3TRtcT RF f^RT A\ RFTRRRT

^ R1|R f' I vdcdfed f^TRR Jfl ? R^TRcftR 

fcTcfRR RFT , fcfrRR ^ fcpRF Rf R%, RR% RF^ RT

RT^RR RRT RT,
RR RR c^R R ^Rf^ c^RT ^ #R RT 

RRt RF RRT I Rf^ FldlHI^R % RYRRf^RT RfcRRTRR ^

RFT RRT 3TTf^ ^^^RTTFR RRT eft ^RR ^3R 

3T^RTt RRR f^TRRR RRRR RRRRf^TcT RfcTRRTRR f^TRRtR ^

fcTRIRR RTR AR^t fHeldl I
3TTRT RT eft RRT^ R^f ^^RTT^R A RTFReff FteftRTFR R^t 

3T^aR eft 3TcTR ^Rf eTeR [nelel, RrfeTRT RT Re^f^RT 

STftTR (Heidi,
R^( f^TeTRT I FteftRTFR RRT ^tRTTFR ^ RReT STR^RT

f A 3TcTR Rleidl I RR ^RTT
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drw/m ^ fi?TdEJTcT •\

RRRR RTRTR TJRRiRrrT RTR RRftrR RTRR f | 3RRRffRTR 
RTRRRTfRRT 3T^RRT ^ft RTRTR t (RTTR^ft 3.1), Rft RRTRT t 

RTR ^ RRTfcTR ^ | ^ Rpft RRM R^TReftR
t^TeTRR RRTRT RRRRTf^TR RfeRRTRR % f^TRRfR RR RR2|r
% RtRf RTHIR

R^t rtrrt i
^^RTTFR RR RftRT 3TRRTTRR RTR^ RR^ ^fllPl^ % 

3T^RTIR RefRTR RReT ^ FT^ RTefT ^^RTIFR 3TRRriRR, RRt 

^ freTRRt ^ ^t^RTTFR 3TRRTTRR RRT FR RRR^ ^ RTrflR
RRTRT

AtAi-i\$C ffeff A f^el^ RTc^ RftRTRR, RFRT^ ^ RR> A 

fR^TR ^t^RTTFR % fcTRRefR FR% 3TRRTTRRRT^fR F't^ 

RRfRT RRTR 11 rr^ A ^ftt^trt ^ f^r^Rf ^ rtrrr! A^
RRTR RR R^RT ^PiHpid T[R RRTRPR e^R^ % R^R ^ f^TeRt,
^^RTTFR % RRTRT RTFReft ^teft RfefRRTRR, Fl’eftRTFR 

RRT 4t^RTTFR Ai RT^tRTR R16 R 4 RRT RT^ RTR ^RTTFR % 

3TRRRR^ fteFt cFt 3TtR RTTR R^t 4^ I

FR 'R'4t RTRRRTRTRT RRT RRRRTRTRT R HIu ll RR fcp^RR 

RTR4 RR ^RTT (^1^4 f^TRTTeR RTF RTRkTT t 

^^RTTFR f^f^R TTRTRRR RfeR-RTRR RRTRT r4 fT4 I RR^ 

RRT RF Ri R RTR RRFR 5TRRR RtRR % RT^ft Rra^Rt 4? feTR 

eTTF Ft RRTRT # ? fcFRR A> ^t RRt RTRR A ^t 1%HIRei 
4t RRT ^RTTFR RratRf 4r feTR 4t RF RTRRTR PffelMlRd 

RTR^ 4 dloHI^ t | RR% RReT STR^RTt 

RRRft 3TRrRT t 3ftR RTR^ R^t RTR Rt RF t f^T RR^ ^ 

3t4rT Rra^T ^TRTFT Rft RRF FteftRTFR ^tef ^ R^t t I 

Rc^R RT Rtef % RFTR Rf^ ^Rl^e fAA A) ^ftf^TRR

57 %

RTT TTR7R7RRT RTR

RRT
RTJRf^R RtRf 4> RTteff RTt ^ufRT R%RT ! RTRfftR %RTeTR %
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^ ^ cjKvlCj cT^TT 3r=JT (2004) f^T-fV^
cJTTeff 3 eFt f^T-f^T WR ^ t I

3TcT: 3TTR 4^ f^rfrT ^ ^t^cf: ^rRT t
4^ ^c^lerl % feT^ ^ f^T^^TcT W\ MIdHKH 

^f?T ^f \ % I f%^T ^ PTFcT MdlulT ^ 3H^R ^
^?qfc^ 4R^TT ^^TTI fcrf^ft ^

t I ^ ^ % fcp f^T^T % f^Rfal ^&R R^dl 

fcrf^ft cfTf d 4 H Ft I
PRfTR A ^fcl^Rb1^ ^teft 4F MId^Nd eft

ifr c^cJKT vJ-cn^eT ^ ^ d6 d^-d dIM dR d^l 'del ^ ^3TT dT 

efR OTaR ^ FdTRT, RF RcT^F f^T t I 3RRFTrd
eTR^ ^ MHIUI RFT^ 3TR t ^ RdtR Rift t I f^TR f^atdt %

v3Hc1<£r |f Rd^ RR f^T^Tt R>t Rented eft RpftfcH ^ Rft
RTT RTRRft ^’, ^R^ FtFRRRTT f^TatR 3TR'aidul ^ Ft^

f^f^R Rcfr ^t RRRR ^ Ft^t ^RIT

M HI ul

t rr^ R^fr 
I d r41 <d 'Ju I RR^ R^t fR^rfeT ^ FR 3?^ d^l ^ I

^eTT R^RT RRRR 3TRRTT^t RTeTTRRR ^ R^ t FR RdR ^

fcRtR RcT^R R# f^RRT^ RWT I FR RRdR RR ^ 
^ ^RTTFR RR’ R^fcTRvrtPld <£lPlF ^ (RftRft,RTRRR

2004)1
^ xyPrcJI RR fcTeTR'R RRR^t Rented f^RTt

^ Rfttt FtRT t I ^ Redfeef fcrf^Rt RTRTRRR ^ RRlfcTeT
R2R f^RTf^R FM t 3fTR RTeTTRRR RR RRR 1%# ^ft atR ^ 

feTRctf^fR’ RlR^TR % RTR FteTT t I FR^R ^TR RR
^TT-RReT RTP^aT fcTRR'R ^s4t ^ fcTRcff^TR RRRR RR nR^MR> 

FtRT t I
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dcnfccl & f^ejfcT
n

f^TRR R ^RRTTFR f^iatR fcJrfRF R^ R>IdI^R>R ^

RR FR RT^ t ^ 3Tlf^TR ^ 3RRT efRRR Rift RReff 

^ ^tcft % RTR 3TRff^RT fade) f (FTdtR efRT RTFRR^, 
1 989) I fcpR ift fat^ini RReT 3TfaR7 RFeRx^irt fa<sjdl^ 

RF^ f | RRFR RRRR % ^^RTFF faf^tR RER RRJ 

MIR)uf)cft RTeR, cpftlRR, fafe^faRR ^ RRRtfaf^RR RRT 
FTFRI^RP RReftR ^teft if ^RReTRI RRlftR RRTR atR ^ 

RRRT^t tw\ ^ RTR RT^ Rfa f | Rfc ^ faafR 3TRRTRR RT 

RRRRR RfaR Ff eft FR ^RlftR RRTR ^Rt if Rtf^RRaft 
RRRI ^Rd RTRR fa' ReTR fajR RR ^fa ^ffafa rr ffaRfur 
3TTRRRR^ t RFT Ref ^ oTRfatRRT, fafafRRR efRT RR^R- 
FTF-3RRRTFF R?t RTRT RR ^TlfaReR 3RRTRPR ^nR fa RR 

^TR I ^RT RTeTTRTR faRTdf R?t RFR RRffafaeT %
FfeTT t I fan Id) fat fafa Rfat RffafRI RER RRJ RRRR nicpfalfa 

R^R ^ faRRcRfat fat FRffaR FR RReT fa RRRf^R fafaf fa

RRRTJJ RRR

ifTfaRTFR fa faafR RfRT fade) f I ^RRR eTRT ^RR;RTR
RRFftR fa d^ fadldfa) fafaR ^dfa FRTFRR ^ I ffaffa^
TRTRf RR RTR if fat fa^f RTeTTRRR fafad ^R Ff RRpfa f fafa 
^Rlfafaft RTeR fa RRfR fa RT RTR c^RtR cfiJR atR fa I

fat faifa d I $ d RRTTTfat RTeTTRRR fa ffaffadd RjR fa FTTeT
RFRRRT <9fad) fa RTR RRRR RRRT Rfa f FRRR fcldfafaR)

faffadd FTR fa R|R fafaRT fa | fcmTeT 

RR FfRT ffaRR fa Rif eTRT RTdTRRR RR RffaRTRRT |T | 
FfaRT (1965, 779) fa 3TR;FTR R^faR eTRT 3rfaffRR fa
ifadd RReT fa R1|eT Rfa RffRRR fa 

RRRR RTcTTRRR 15° fa 40° STarffat fa fatR f[ faRR f

RFRfRRRdd

ffaafR Rfa i famRRRRRT
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&i<Jv)eil$d UcJj d£c)IfalCfr 3J£Wcr1

^rfef^ ej | tq -| ul 'H ^ k) % ^TcT ^ cf^f I 3TTvjT

^ ^T t Wt ^ HFT^M^T fcR-em^T ^cfRI |

Rl^lld qi^-M ,JT^R^ % c^T 3T^T chK1^ cTeT cp7T

qRu||i-|^^q

cf)T sFPTT ^ft FfcTT t I M[c10qul fcTcT^f^

ft Tt zn ijszft % ^zf Z]ft trf^RT TO ^ f^pqd cT2|T 

PlUTdcl 3Tcrf^ ^ &TO Ft^ qiet qRqcjd % q^elT^R ^ iff 

RcfTcIT t I qi^Mdvji 3TKTTO ^ ^

RFccTJ^f t I cTTTRTO ^ I $ d 

cjcftro 3 Tft fcRZT ^ 3Rt^ TOFTt TO

TO^I PfcfTR % ST^cf) Rfgfq' TOTOTRfrf M(cl^IHH TOTOT 

iff TOf t I ^PTT t eft \3MRd|*ff RlcHddT

TOqfccT c^T ^TTOT ^ RlqctRl^ cTan cIvjmiRicI ffhdl3ff

cfcj) Z3l''3TT ufj ZH^dl ^ I Jl<fqld 

■^ZsZT ^ ^ cT2TI ^Ten, F^dldcl ^cT

3Rtcf> ^ STcZTcT

■^TTO

sft'Zd6l^eM

faefaf TO zfftn 3T^ cT^ c^f TOiRTcT ^£\ ^3TT t I 
?^TTOT2T TOTO % f^sftft TO 'TOT^T ffPTOsft %

ZTO
3TRrMcTO^T Rl dcft^T STO^^T trft % ZTT2Z t I

t TO eft ^cT zftTO ^TOt ^ t TOdTOK
£t^t 4 I Rb ql cl I § d % TTO fdd^ qicl ^^ZTT^d

zftro to dfcrRrRro to^ 11 totototo^ TOefUr- 
qRldlift ZtSRd: ^ % 3ftf^TOcfT^d % ZTO 

Cfff TOTfz^tef dddlZd-HlRbzTOd ^ A (f^TTOT eTTO f^TO, 

1990; ZTeTOt ^ 3TO, 1997) TOT TOTO^S ^ ^ (SHTTOcT
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dcyfcrl & fthdOTef

TR TOfd, 1 989) \S feel Rad t I TOg STcT^T^f’ft TO^ TO^ TOc^ 
3TfMRfTTO ^teT ^ft RTOtt yi41d TOcT % zfrTO 

d^t Ft^ Rjf^qd ZTO Z^ TOTOTT ZTRd d# t I dff ^ff 
^f, ^ srRiARbch ^ to^ ^ tto TO ZTTTOTO TOcF TORT 
mRc^RicI qRqcfd ^ dlRRFRTOTO ^^ZT\'$d TO

R[5tTOT ^3TT ^ZTfeR TO eTTO A^ZII^d eTTO ZTTOefi ^tdff %

RldW ^ efff TOcTOftT TO 3TcR fWdd did ^

Ff TO TOT ^^ZTTTO TOT^ dft ffTOT TO zftTO ZTdtT feTTOff^TTO 

TO ^Trftzr RfTTO3ft ^T ZTT2T ^ ZTO ^ ZjftTOT ZfTOcf: TjfeT 

d# FtTO I ^ddl ^t d^t, ^ZT dTOZ TO ^"^ZTI^d STWTOd 

dfdd Ft eft TOTO TOT^ dft %TO ^teT TOd ^T TOft^Ft 

TOF TO Rldcfld ^tdft % dft ZTcTF ^ RfTO 3TT TOt TO

^ ?Wri

FTTeT d
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3TfcZTPT - 5

3JTf2ra5 ^ffccjcplui

5.1 RiRist vi h J i
3Tlf^ ^ <slPl^T ^ ^ ^ ^TI

^ M-^ckl FTrn t I 3frC^-qlR|c|7 xyPiui % WT ^ 

nH&k} H^ccf^ vjq^7! ^ ^Pl^i ^ t
Ml41'1 ^TcT ^ cff^ "CR ^ cRF
3 3Tmr T^T t I d^eHC'l % % ‘^ff^

^1' (^TT) 3fr? ^Tcf ^RcTT t I
% fcrf^T dMilVft cTSTT 3ffc;dip'll ^
fcfcRR ‘JR! 5R^cT ‘I I 

^ I ^ d

<slPl^ rfSTT <1 d)
N

RT ^
RT ^cf>?TT^PTt

1 . 4TTfrf^PTrT
2. vR^T cTR '^Pl'd
3. ^fcrfcRf^TcR dJI
4. 4TfR vJ^ft7!
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Jfrfzjcfy gfcccfjjui

5. f^PTfar ^rff7!
RTRRf R^ft7! 

cj7!^ cT9TT 4)1 JM RRTt7!

8. 3TW^ x!sJp)vji

9. rT^TT M^JRdd d
10. TsR d<•q'lj|

1 1 . RR

6.
7.

12. Ri c^d vj^rt7!
^5 ^r fcrfcrtr ^RftRf ^5 fcR TR f^FR- 

^ 800 ^ 1 000°
?T45 RF 4R^ ^ ^ 2^10 Ff^RTcT cR CO,
^ Rim t I ^ 3T4 f^RTTRT t 3ft7 ^7T 3Ttf f%RTlf^cT 

c^r cblf^ccF AJ8I^c 

44 'iTlAc ‘Rf^eT ejdlA ^ I 4J 8 d I $ ci 48 1600 7^
1 800° rT45 R7? Rhdl FR ?ft 4484 41^-34444^4 84f 
^ f8^d dlcfl 8 3ff4 4444 8 MgO f^R-} RT dllAd 

8j81^I4I 4RT Rr4 t I RT f854T 48 ^8 f84d444 45^8 t I 
lltl 8778f8l4T R4 44T 4T4 44l8 8^ 454 8 444 3444 t I 
R5 44 ^4 dlfAd 8J8]f^mi 444 4^8 % feR cT444 2 .5 

44 8t844|4 48 34444444 Ff8t t I ^81 44R 8784T^4
48 ^ldldPi0 PtPr8 4444 8J81Pldd 4e44R4 4T 34Rl^d 

8 444T 4R RT4 444 48 dlcfl 8 I

5 .1 .1 41^ fd tR) 4u| 8

8J8dRd 8 8J81Pldd 4PfFF^R 85 pR dlPd 

878tf8r44 444^84 48 Aj81Pidd 448414^ 47 Aj81Pidd
34cHHRvS 8 MPcifdd P44T dldl 8 I PfR AJ81Pldd 4clPl$'S
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U& d^clpilfoicp JfCdC/crl

^ fcR^cT ^M^CH ■JfT 3TTcRTT^ % 'M-Rifc-I'+'M,
0|<s|l^^ 3T^Tcn 51i)dI ^ dl41^l 3fT^RPT

^cTRT eFT^R 2000° RF fcT^cT ^ ^J4lRmd 

crrs;ftcf)'?TJI cR-! cR 'Hdfdd A ^jTTlR!dH Ml^d 

Reft t I % fftR
Fft f:

45.9% 3ft^R 

1.25% RF 

1.25% ^ RF 

1.8% ^1 cR
(rfRT, 1976)

MgO
SiO:
CaO
3TR

5 .1 .2 vTR TTR 7R RRftT ftf
ddlM ^H6 '^Pl'd ft 'Jdfd^d R fft'ftT ^ Fft M4lft ft 

uft 1 500° ^ft. R S'H-ft 3ftftcfj Rq 'd6d R? ft> clR ddft 
qft^ fftcftK F 3Tiq I RdRF RFft7! ftft Tlftt 7^11d)' R fttcTT ft 
Rrf 3Tfft RR Rq 3TTqTqRdT Fl, ^ft— FFfftftl R 

Reflft ft^ qjR sldlft ft I FF 3qqqqq> ft 1% ^dft qftt dCfcd) 
qft it 3TcftF RR RF FF ftt zt R FFft^ qftt I Rfft FRR 

Rdft qft Frfti ft qfft R^q Ridellft Rft eft ft Rd R^3ft R

Rdft Rft Reft 3TR RRRf ft> RT^

Rft RR RF

RFft Ft I ftft 
Rdft ft FR FFcRjft 
feR ft! (ftdqdv defftR RTT^ Reft ft Rddft Rdlft elR

qq ftqq ft FeTRiq ft> ferq

d
f % dR dft ftt FFF FRft ft

RfftdT 3TftR ft 3ftq ftftdl$ci 
I fftftqcjR ^FFTeT RTlft ft)

RRRFxTF

Rd
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3rrfzn&

dllftd ftJft(ftldd Rdft 3ffftR RT^dd fttR ft I ^dd 

ft^ftR^d ft^ TRd qq dfdi ft^ftqridd qftd (25 ft 30 

qfftqid qftdTF^ ^^d) r ft^ftqrr^d (70 ft 75 qfemd 

qftdTFd q;dd) 3rfftR Rqqqd ftr fr ft l
dlF dF ^(dd ft) ddF ft RFFtF ft eflft ft) feTF 

RdTRf) fftfftftd ftdd ft:
fftfftdR
RdtdR
MgO

2.95 ft 3.20 

3 ft 4.5
42.5% ft 3TfftR 

2.5% ft Rd 

2.0% ft Rd 

2.0% ft Rd 

1.0% ft Rd 

47.5 ft 49.5%
^)R ddRtd 4 qfftdd dR fftfeTRT dR 1 .5 qfftdd 

dR ft)fe^idd dift ftJftr$e r1 ftl RftRR Rqft | dfft 
CaO/SiO, RT SFJFTd 1:1 fftft eft FR ftftR^d 3ft^R 

qftRlft FIR ft I df^" dF ST^FTd 2 R 3 dR ftt Ft dftq eft^ 

dR kle^fddl dft dTR Rd Ft eft ftft ft^ftftftR dft dld-qiF 

RddT RTdft dd Reft ft I df^ ftJ ft d I $ C ft ^del: fftfftRT d 

Ft R RTdft Rd Ft dt 
fftfftRT Idellftl ftt FReft ft I

Si02
Fe2°3
A1,0
CaO
RFd Flfft

fftqdTFd Rqft qidd RdTdR

diqd RqRiq FRqi fft^RT RRdrq qiF ^dfftftt ft^ rf

did lei ft qd dftftd ftJftlRldl Rt dlel ddf ft fftdlRjIel fchdl
ft (Rqftt 5.1):
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cdoo)eil$d UW dJchrrrfvTcfr Ji&L/dJai

-5.1 • ci iH-ici i d i % vitti ctfi

A '3TRTtTT tcj : ^TRcft^T

^sTR czjrr, 1990 cp, 9)

V VIIVIIIII

92-94°/( 90-92% 88-90% 
2.5-4%o 4-5.5%o 5.5-6%.

85-88%
6.5-8%.

94-97%0+99%)
-0.5%,

97-99%oVlgO
>io2
^O,

<1%, 1-2.5%)
0.05%o

Al,0!+Fe,0.

<1.5%o<1.5%o <1.5%:aO

cRf ^ ^ ^5^, I, II cT^n III ^7T
iTRrf ift ^PT ^ PTTR ^ FtcIT I

^cR 3ftT ^JI^^ f^rfeT^PT ^1 PRT 3Tf^cp t

^7^175) % 47^TT^ ^ %leVmH cf>t I ^T'

I, II cRT III cfTT RR fcRTT ^

^ ^f^RTt ^7T RTcT tfft 3Tf^PPi?T TFpft %

A~H % I $ d. ^ RR FtcTT # I

5 .1 .3 vJ^ft7! PI
^frelc^lRleH vJcPTt7! 01 d R OTJcR11! f^I^T0! 

(|c|<L|-d TpTP^cT f^7^) ^7 tv|0 R'RS’cf? A> P M^cki FldT 

^ I "FR M0K cfr \5 H illJI % fel^ ^TRcRTT *-)J *1 d I $ C A eflF 

Hldl 07 0.1 dfcl^ld ^ 0H *71 3TT0PT0 ^ I

5.1 .4 0RT dddld pf
01^ ^7 f^FlfR A *1 07 VrIp ¥01077 Pi'MduI 0

fcK[ fcl70T 01777 t I RTf^dcf 010 0l 777710^10

30

tl

129
10—41 Min. of HRD/ND/2005

Snfsjcp (jfb*cp)uf

7l 37pT0 01737 0777ft t? Sttp 077 7T0R 070 cfft

07457077 00 dlcfl ^ I 077% f%TT 

00t0 f%07 0707 t' I 010 000t0 % fc70 PlR ^uidcdl 

PrPr^0 07R f:

37T0I0

07

30—80 0iollp7 

>.43%
<2%
<0.5%
<0.02%
(377070 : PKcfl+l 000

1990 0, xj. 17)

MgO
CaO
AL02 3
Fe203

5 .1 .5 fdHiui 730010 A
V

000 PdW % $t0 ^ 4%07700 A PPd 00 77070 

741 ^0 ‘071^0 0ff40' 00 770t0 F407 # I ^04 37tf Pf007f%7

0lf0^0 *t^ftf%0T A 4^ftf%00 37I00-ft00407^ 0577

37T004t0Te%0 PTcTI 070 00707 077777 1? I 0F 741^0 070t0 0277

07777 FI70 ^ I 0F 31 Pd 0 00, 

ddcp)dI, p0073) 0277 Pbddd 74 ^00 f4^ % 0700 0F70t 

0>t Well, 3700777774 % 0% 377p % Pdiul % fc70 00^00 

0707 07777 ^ I ^01 7P70f0 % fc70 4J -4 01 $ C PP^0 ^07

0000 t I

%
I

vTcxJ

MgO >43.3%
< 49.7%
< 5.7%
< 1.3%
< 0.3%
< 0.9%

C02
Si02
Fe203
ai2o3
CaO \ 'V\

(070707, 1976)
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c^cJ(r)dil0c: Ucp djcjpi I fol cfr 3f£ZlZ[uT

5.1.6 vj^Thr ^
4^-1 l$C % 3RT fcrfcry ^ f^nrfni

^ fcR W%Z3 W^m t I (f^T^
' ^ 06rl %), Rfff^RR cRT #f^R ell^c^iGil^c

^RRRf % PihWt ^ ^RRT^ R Pl^lRid ^ftf^T<MI
^T ^?R HI '-'1, 

RRT rfR f^Rfuj ^ FtR f I RRH RRTt7! ^
RT RT

f^RT f:
4 J^l f^TR^ TR 3TR 

3T^^nR ^T ^

> 45%
<2%
< 0.3%
< 0.4%
< 1%
> 48%

5 .1 .7 c^-Hcfl dTR cbMlvji vJRTIR $

?TR RRR ^ f^Rf'q ^ Pl^lfMd RT
4 dl7! F^tR ^ I d 6 ^ 3R?T ^ ffpR ^^ftf^RR
RF ^ic^hF

■^RR FtR 11 feR ^RtRlR ^ MgO 85%, FRT Flf^T 
2.5% RR ^ RRf RT 3TTRR 120 RTcRf^T ^ RF FtR 

rRR I

MgO
SiO,
Ai:a
Fe,0,

2 3

CaO
RRT Flfa

t Rl ^ fcR R^R RT TR)RPTR

5.1.8 rPir % ^
3RR^;R vRRt7! ^ Rr I Hi d ^

HR7! ^ RTR RTR t I FTRlRf^TR ^ FTT^ RR ^ RR
RT RftR
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89 RfcfRcT RRRfR ^ 3TRf
RT^ R?% RT RF RRT RTR t f^RT^ R^R RR RlfeTR 

% fcR HRtR ^ 3TT^ Rc^ RR2Tf % RR 3T^t*RTF FF^

t I
5 .1 .9 cjjft R2JT RgRTeTR RcJTj'li\

FRR c^ ftcra ^ ^T^flf^TRR RTft F> eft 
FRT^ 4J^lRldd r^\ f^TRT RF RFT Rrft RT ^FT f^R 

t I FT^ft ^Rf % F^ RR^f ‘ReftFlf^TeT' ^ ^Rrh
RTR

R^feTcT RTR RT F^R 3TTRRR t I RFft RRTF R^aft ^3 

RtRR cTR rff^TRT RR f^fR ^J-DRidd 3TTRRRRR F^t

RTR
tl

5.1 .10 FRF RRRtR
N

FRF f^FTfR efff RfpFR 3 4J^mi FRF Rt RRT cTR 
f^RTR RRPt % feH7 R^RT FtR t I RefTF^TflR RRTF % 

FtR^RcT FRF % f^TRfR ^ f R^t Rfd RRT^ ^ 
FFTRT RRRtR fcbdl RTR t I F^T RRRlR feTR ^T^ftf^TR 
RT^f^TR RRTRf ^ 0.2 Tlfd^ld RR RfeTc^R 3TRRfR

RRTT, 3TcRcT c^RT RTR ^ CaO ^RT. 200 RTeTTf^T RT#R 

cTR 2.2 FtR R%R

5.1.11 ReT RJRfcHcMUT ^

RRRtRf RR RRffR R^f HlFeldl fdRel^l RTc^
% ^JRftRFR % feiR RFT^ fF^TcT FTeRF RF'RRR^ f^RTeFTT 

t I FR^r f^TR RT RRfR FtR t RF^ ^ %

ReT

RFR FRR
RF RTRRRRR^FTTF 477ftf^TR RT RRtR ift fcfTR RTR t I
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cfldoJeil&C Ucfr djcjzllfolcp 3f£ciciu1

5 .1 .12 Rlq^d A

fcf^cT vJ^ft7! ^ § el cf^ ^ ^ ^STT % feT^ Rl^cfv? 

■^cffiJcT GTTcRftcf^71! ^ % fel^ ^Tf

cf)T&lt7f‘S

W^l FtcTT 11 A MgO 46 ^fd^ld ^
3Tfto cTSTT SiO, 2^3 PrfrmcT rRfr ^\^\] I

cf^TWqTRTF WdT

5 .2 KrHd c}ft dH^cKIdl

■HKel 2^ cirHelHI^ ^ciH, 'dcd^fdel ^

sTPl^cR d2TT cfT^fecfj t\ ^ cfrT ^c4KH Ft

^FT ‘I’ I '3T773i-<^*4k ^ FtlH^ f^T^F cfF vio^dH Rl^Ki 

Rh^l uTT TFT ^ I TT^RSTR ^ virMKd STcF Hldl ^ ^t 'i' I 

T^cTF cfTT ^^TTTFF F^T cTFT TTF ^Pl^l % Tn^T ^ ^Ts^T TnF

^ FtcTT t I FT^ ^TFt % ^^TTTF^ ^ %fcT4F t£]

3TftFTT Ft^ % ^TF F^T cTTF TTF ^ ^dl’-l % fcFJ

HM4> ttt-ttftSTFr^TcTT

ST^TTR ^cT dlf^ld ^‘■''Tlf^l'MI cT2TT 

TTF ^ Rnfel^l 4^ Hldl 5 .5 Mid^ld T^ 3Tf^T4T d^l

d't-d dN

dlf^ 3T2TfcT ^eT ^^TTTFF ^ ^TF 2 .5 Mfd^ld T^ ^T^ft 

dlf^^ I T^eFT ^ Wt ^1J "-l ^ I $ d fdddl ^ FTT^ RTfcFTF 3 T^

7.5 MfdTld rfc^3.5 yfcITId cfcTT

Ft dldl % I F7T% feTF A^TTTFF FF ^FtttFTT'TJT 3TTcT5TTcT) Ft 

^ | ^'deb ^fdR4t1 vi-c-d ^ul4cdl FTc^ 4J^dI^d 4F 

STTFIcf FTF ddt 3^4^ cbd ^pTcTcrTT 4lct ^^TTIFF % TTT2T 

f^TeTT ^ 3T^RTcT ^JUMcdT FTeTT Rt^FT FTFT fcfTFT ^TRTT t

3TTFTFFT fcrRr^^ff F?t ^fcf Ft d^b I

dldl
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^TFTFT % ^J*-Idl^d ^ T^eR F^t cjFFTT ^ MgO F^TT Fe,0, 
3Tf£fcb sftF SiO, FTF t, 3TcT: ^d^l ift ^F£ftFTT'irT 3TFFFFT

tl
4J41Rmi &idi*-l ^12FR TFFT FRcT 

FTRdH^I didTF §, 3Tf PlH ^ 

1 . dldddlvS ^^TTTFF feT.

2. cfj. feT.

— T^dd, dfdddl'S
O

— ^dd, dldddlvS
O

3. FIdfddI ^^TTTFF WtRtFT — T^eFT, dRlddlF
O

4. FTFT 3TTFTF FF T^teT FFq^ft — ^dd, dRlddlF
5. TtrTTF FtTTTT^ — ^dd, dFdddIF

— dldd, dfdddlF

— T^cFT, dfdddlF

— dlcflc^icl, d^ldl

6. FtcpTR 4J ^ d I $ d feT.

7. FTFT f^TFF^T feT.

8. d41dl feT.
9. d^ldl F^^tR feT.
1 0. Rdlddd ^t^TTTF^ feT.

— RrsftTFTF ded^idd 

— ftsftTFTF, FTdTTFeT 

— FFtFFT, FccRtFeT 

— F^FT^T, RR5i-FRIftT' 
F^ft 5FbTT cffF d>Kdd^ ^J^lRldd FF Simc^Fr 

FR^ FF FFTf FR T# t I ^ f —

11 .
12.^.RF. fdd^ed feT.

^el«t^'t%fd0d R’d'cf FT^tF^F — FTFF^^t,
dfdddlF —MdldIedd) TTFR

2 . dd^ ^J'TlRldd %R|cbd feT. — ddd^sft, 3Tf^
F^TT —dcdldd TTFR

3 . dfdddlF ^'TlRldd FF Md ^fdd)d feT. — ddddd

1 .

ddd

(3FFR : F^TF RpReT ^FT , 2001 356)
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&)dcr)t?il0C Cep d^cj^llfolep JJE&tJcr)

c^t ^ WeT ^ ^ ^tf^rtviM-^cKIdl

^ GtjZl t I ^ t ^wDeb^

zft^ PfJ^f cfTff^ I \3^T c^ft W\ ^14 ^ ^ 15 ci Zf? % '^ff

gPTT^ % feT^ viM^cKlcfrrfe efrf
tTPTT vjfRTT 11 feTq- MgO c^ ^ 42 .5 Mfd^ld,

, CaO 3Tto?R 1 .5 wfd*ld, d2^T 

CaO/SiO, 3T^TTd 1 ^ 2 3T2Tcn 0.5 ^ 6^df I
TfefPT ^ ^dTmT'7! ^T ^cT dlRld ^pftf^TT

, Si02
2.5 ^ 4 Mlcl^Td, CaO3Tf^T^?R 1 .5 M^i^ld ?T2TT CaO/SiO, 

1 ^ 2 3T2Tcn 0.5 ^ I 'tt^ci^irr
f^TR ^J 4 >(i I § d 41 MgO 38 ^ 42 .5 Mfcldd,

Si02

spum rt

SiO, 4^8 ^fcRTcT, CaO 1 .5 ^ ^ 3Tf^ dTm Ca0/Si02 
3^-qicT 2 ^ 3Tfto R 0.5 ^ 1 % FtdT I ^ 

MgO 38 Mfrigid ^ dR d2TT Si02 1 0 Mfd^ld ^ 3Tf^ Ft 
Rt ^ kHdd d^TT 3Pd fcTfWt ^

f| d^TT ^4(1988) ^sTdTdT RT RcpdT 
FTTdtd 4J 4 '(i I $ C d?t dM’M'lRlcll d>t RdNdlstt dd t4^d 

f^xR feRTf t | cptfe % 3TTdP dd FRd ^ ^4>HI$d f^dd

5 .3 M l H H TRTT^PT

% 3Tfcff^dd dftc4 dd 4t dddYd fcRTT RldT t I
ddT dJift-, ^dl^d

cfjiff STtfeTcftd p4 <slPld dd 4"dt ^ PT^dd Ft^

d^t 11 4J41f^rdd ddd dP^ ddt RFl 4J 4 d I $ d
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ddTctft 1998 ^ dd4dd ^ dtdd ^ d4 1998-99 ^10619 

Fd ^J41Rmi dd fadftl ^3TT 97.5% MgO dSTT 0.3% 

Si02 2d I dd^ f^dfdd 1 998 dt Fd dTddT dd dd4 edd Ft 
ddT t (ff^dd f^TdedT ^d>, 2001 , 356) I

5 .4 ^c^ui

^ dp vj1i4 dlc4 ^^dTFd ^Plul % did 3^4^" 
3Td^TdT FMt f I ^ dt dddd d4 Fteft f: pt did 4
ddf4dd 'dPldT 4^ Rd 4 d2TT 

f^ddeT dlelcio 4 3Tdfd^d 3PJ34 % did 4 I dF4 dddd d4 

3TdJdf4dt d4 dPdftdidd d4 dtfrTdi f4f2Jdt ddldl dftdT 

ddi ^d %dl PI dTddTT t, dd^ dddd d4 d^df^d)1 d4
Fdl4 % feld dldddf^di df^ftddp diddT 3TTddddi Ft ^lldl

t!
4T4dTlFd 4i dTTd f4el4 dlc4 ^dd ^Pld 4>cdHl^d,

'slci'l*ii$c:, 4ed), d4, dd 14 vl, dl^dTFF, 4tdFtFTFF,
ddftdTFS’, 's HI Cl ^ d , d4c44)d $rdlld 4 I f4fcf4>F ^teft 4i
dTI2T f4eT4 dlc4 4^4'iHI^C 4 eftF cT2d 4^4)RldH % RtIcH^F 

^f4dT 4t 3d dfl4 f I
3T^dRr4t 4i H^d4^r dt 4d4 4t did ^4 4if^idH. 

ftrfeTdd cT2d e4F 4^ ddr4 f d4 4T4dTTFF d4 

dTF STdcd d4 ddlRin did4 11 dF 5Td?fT ^dsd did 4“ 3Tf4di 
did Ft4 dd 4t F^d edd dd 3Tdf4dcf4td dF4, f^Td 3TTdcTd
cT2TT d4d dfcTdtd 4i did 4 3rtd4 PTcft 4 I 4>fo^ldH Rifeld^l
dd 3FJdTcT d^d H^cd^4 did! RTcTT t I dldcttd WTd ^dt 

(1990, di, tj. 165) 4i sr^ddd dF ST^dTcT (Ca:Si) 0.3 4 

did dT 2.0 4 3Tf4di FtdT d#dl dfc dF 0.3 4 2 4i 4td

d^d cTTd
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c^Oa^eil^c: Ucp djc}&!folcf] 31&U<Ucr1

^3TT eft CaO, MgO eTSTT SiO, f^eTT ^ 

cTfc^ iftto ^ (CaO.MgO.SiO,) ^TT
(3Ca0.Mg0vSi02)^T ^ t ^ft MgO ^ ^ff % 

% T-2TR ^ I

3 ^ ctf^eT Ft t I WH
^ft iz) ^ 3Tf^ FR *R vi^dN^FcfT R^t ?Fcft 3ft^ ^ 

cfjTf cfTF ^R ^t RTeft t I f^q^teT 0 .3 ^ ^TT 2 

^ 3ff^R) %f^RR Rifel^l 3T^qieT Ft eft ^ FeFTI^ 

qTe^ d1 Rlefr &ldrl, ^ J41Rldl % c^ul STFRT ^ ^■Sel ^ 

3ff^ ^crT eTTR R? arf^TR Tff^T ^FeT Fteft t I

5.4.1 f^rni
i-]vjviflc|)^R qft RlM H6ed^\ f^’Rl'MI 3IHHI^ RTeft

1 . RFF

2 . flJcpf eT^TT WR

3. Rq FTtZRT ^SRRRR

4. RFPf

5. fcfcFJeT ^SF^qRR

6. ^cftF ^Rcf) cfRR

5 .4 .1 .1 xRR
^J *-| '(i I § c ^f^FtFRF-FFTFF, vrW-1 ^lel^Rh^ ^teft STSTcfT 

FteftFTFF, fteft % RT^ Rleiell t I ^RRF
R Fc% fF 4F 3ffc RFF# ^tR FFR fF ^ Ft^ t I 

^HIvF % RJR fttRFeft ^^RRF % fefRFeT ^
RF ^ FJRT4)RIF 'Slel'ldl^c % RTF Relel f RFT 

STeFT-STeRT M6FMI RT RReTT ^ I R^t-R^t Ft ell d I $ d
iff R^eT fttRFeft Riel ell ^ 3ftT FR R^rfeT ^ FtRt A 3TeR

RerTTR

MgO ^ FRT 3TTFR
ft fft f ^

FTeTRRTF

RRuT

el d I ed tp
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JJTfzjcfy g /3 efr) ul

RfeF Fl Riel I t I RfR ^ft FteftFTFF FFT ^^RT^F A 

^ RftR Ff Rcpr] f I FFTFRnrsf ^^RT^F RT 

rRRtr RRF (2.98 ^ 3.48) FRftFTFF (2.8 ft 2.9) ft 
3tRtR Ften t I FFRRt RtRt ^t FlR^T ^ 

f)41 t Ff ^ f! ettRTFF qft 3T4RT ^^RTFF ^ FF 3TRrR ^R 

FRft t I f^RRF Ft 3ReT % RJST RRrf^FT FReTeTT t zf\ 

4RFT R^rfcp FteftFTFF tR feFFT FReTT t FRT RT^F FR- 

3fTFRTFF % tR Fft t RfReTF f I rRtRrT
Rr FRTTFRtR FT e1l4lF fcRe^FR fcrf^TFlf RT f \ FRtF RRTT 

FWT # I teR RT t^RT^F 3TFt fF t tt

RRTT

H6 mM

RTFTF FRR

FFRRTT RT
t I FR ^TRR f^RTFF Rt RFFeff fteT FFT ft t 

;TFRft f tt %FeT RF eftF-eftF RY ReTF RT fffFT RTeTT
tl

f U FRTftF RrRTFf RT tt FRtF ftFT RTeTT t Rt ^FF 
RF t f^tRTFF FFT 3RF RpTtt t ftf f tF FF 3nFTffF 

t I FR% feFf FRRftF RFR FRt RT FRtF %FT RTeTT t Rt 
t^tRTFF FFT tF Rt RT t 3FFR FF 3TeTF FR ft f I f 

FF T%ffF FT F^4^TftR t Rpf R^t # I T^ffF t
FFTR fteT t TRFt t FTFF ttfeTFF- 

ftFTF cfRT tRF-^R FTeft RTeft t Rt FFT ft FFTFfteT 

Ftt FF t FFR tt RTeft 11 ^R 
Feft FFTR FI FI ftR A> 3FRtt Rt ^elF^TffR eTF A fRT 

RTFT t RFT RFRR FF FFT ^FT t ft ffeT TRF RftRR 

RRf FtRT t 3TFFT Ftt I F# t RFFR FFRT FT^ FFltt 
RFTFf Rt fttR [delell t ft f TtfRlt ttt Rt RTt f 

FFT 3RttRTt RfI Rt FIFF FR f I ^R FF f TFftR Rt cf
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(dodtaizc Ucfy 3T£c/cjtJi

cTTc^ ^cJl^ch ^ STItR TTc^ s|cK^ % 3T^ ^

^ f^RT5^ T-%Pl Jl R7!! FtcTT ^ I v^^-vr)^ ^siPl^l 

^ Pi^eicll ^lldl ‘I’, FTcTI RTcTT ‘I’ I 

5 .4 .1 .2 tTRR rf^TT WR 

pM Ref ^

3f^^pRfT, , eftF STfcKil^'S 3flP, STePT Ft RTcft ^ I

tff^ ^ eTTR WHI RTcTT

3T^^pRTT RelJl-ReiJl Ft RITf I

5 .4 .1 .3 RR RWR

^TF PrPf 4t PrPf t pRT^ RFFF 6 P^ft.
3TTRR d"4j ^t7! Reid PfR RT RR^ € I FR fcfPf ^ 

<£jPrT 4^ rtPPtr
RR^ ^ PfRTT RTcTT 1? I feP^ PtRft FTft RTRR ^Tf

PHPf cpR % FFR, f^RTRT RTpPfR ddcd 2 .7 %, ^Pr) Rt 

FTefR R? Fc% <slPR vxf^ f^ffefRT RlP PF^ "§ RRpP 

Rpt ^^RTFF ^ Riel ^ I RT?JpR ddl ^ ^RRRRR 

feFf Rf|cT RpR SHHdl rfRT FF^ FTRT Fp 7T^ ‘I' Pld'i-l 

FRf ^PfR Rt RTefcTT ^ RRRR RRT P7! % RF P 1 00 

FTFRTF RIRK cTR 'Pt Reid PfRTT RT RRrfT ^ I

5 .4 .1 .4 KdcH
RTRT PlPf FFRT ^ P ^ I § C Rt RTFp RpTR dR^cf 

Rhdl RT RRrfT ^ I ^FF Fdd RlP RPF PrPTFt FFRT FTFPfR 

RvRftRRR fcpTf RlP FTF RfPfR Rt 41 RF 295 ^20 

FTFRIF dR % RTRR % RRt RT ddl pFT RTdT 'I' I 

Mdd PrPf RT ^RF RTFRF t fcp <RpR FPJF Rt PP 

^FfTFRt % pRR P Fled RTF Pld^l FFT 4t ^eT^eff % RTF

RrfF FF RFT

FFT

% RFF RT dp Reid
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FpPfcT ^PfR FTFF FF RF RFFT Ft RTF I FFT f^FT A 

TftF FRTF ^ StPtrPr TT^RT FtP t Pfp FfFTFR, PpR 

RFT FTFRTFR RFcf f I pTpFfTFF ’t PrfeTRT RFT PfpH^R 
Ftt 3T^RP FFpR, ^eR, Rp^Pf, Fp 3TTp Wt P Ft?tt t 
pRt ^F RFp fefF FRTRTR RFT RtFTRTR FtRt FRTF % 

FfFTFR FFtF ’t efTF RTTt t I FRTRTR FTiTTFR % RF P 
FTFPTR RptRt RT FFtF RF% PTpfRT RFT PtPt%R RPfRt 
Rt, FT RTFTRTR FfFTFR % RF 3 FFftF 3Feff ^ FFtF P 

P^FfTFR Rt 3TefF f%FT RTRT t I FR PPf Rt R^ FTF 

FtFFTRF FFfFT RpPfR fPfTR FTFT PfTFT RTRT t I

5.4.1 .5 Pcj^ci FjRcjftF gafRcb^ui

^Ff PPr FFTFT TJRF RF P eftF RF^FPfFt Rt 
RTRT 11 ^FpfR FTFF % Rt 
^ FdlPd RFp FF 3TpfR ^FFpF ^F FlP eftF ^FpfR 

RF ^FFpF F;F FTp TFPfR OTefF-RefF Ft Rpt f I
5.4.1 .6 Pi41f ^frftrf

FRTFT
Ptf^r ^ffPf Prftffr

RFT

Fp FTRT RF RFp % feTR FR PPf FFtFRTeTT F^tSTF RT 

RRRTFF^R FpFTF FTFT PfFPf PrfeTRT Rt ^FR RFp FfP 

FftFRJ slllcRel
P PrfefRT Rt PelPd RF 3TefF RFp P Rp FFfFT

Pfettl

FFTR PpFfT^R
FTRefRT

FFf FRTF PrPFF FfRpRFF PfPfFt FF1FT PtPtRT
PtPPtf RFT eftF-T^Ftt RFJFpfFt Rt Rt RTFp RF PfTFT RT
FfRRT
^ FteftFTFR, PeRT^R STTp P 3TeTF RFFT Fp 4t RpFf
tl
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d}do)eir&C? Ucp d^drflfolcp JTCZTZfaf

5 .4.2 nRc^ii
'HKci ^ 4J•‘I'HI^ci \iivj\jflcfT^o] 4. ^1 elRi'MI

f^T. TTcf7 ^eR ^ cfjT^^rf # I -M6I ^ RT^Ff

^S^cfjcF^rf f^T ^T FRtR f^RTT WcTT t I ^ ^RT cleiwd 3 

RSjf RcTRT ^1J H RI $ c fcRT Rldl t-1 RRR 5RRT

t R2TT Rnlel^f 3TRTRT 1 .6 5 .5 yfcl^ld eFF
^FdT t I PTRIR^ R^TT 3R7 (1988) ^ ^ ^RT^R

% R^ftRRR fcrflRi RR R^ddl^cfo Rft^RT f^RTT t I
R Kcfld Z\ I d cf?t Rvjvrfl U| Mdl Rolled ^J ^ RI $Z

% I Rdch
€ I RRTRRR RRR

% R)R£f|'cl5RTJT efi feTR deld 3TRRRR 

Rft^RT 3T?RR

Reldl RRcTT

t
(RKcfld Wd ^RT, 1990 cj?):
1 . 3TeRt^T 4J^RI5d

Mldd^l RR ^eT RTRRf%R> RddR PlH RT: 
MgO 
Si62

40.51%
5.19%
5.18%
1.94% 

0.31% 

46.51%

CaO
Fe,03
ai2o3 .
RFR Rf^l

^R ^ R^eftRT^R RRT to^n RRR 3^rRrT
73 did^ld RT I ^ RTRR fcrf^lsff RRT

RRIdT RRtftRRR 4^7^ (dH Rl^elRul Midi Jldd
MgO 
Si02

42.14%
1.20%
4.28%CaO
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srrfijcjj gfo^ctjjui

2 . ^eld 4^^150

^d dl'HldPid) RddR fdR RT: 
MgO 41.88%

12.24%
0.66%
0.24%
0.10%
44.80%

SiO,
CaO
FeA 
AIA
46d Rlf^T

^IR ^ ^^RT^R ^Pld 7 6 .01 RfcTRcT RT RRT RMIA 

^R RT I RTRR ferf^ R)T RRtR cRd f^RR qi^unH f^eR: 
MgO 
SiO,

3. 444ri5c
^JeT dKdd(d<d RdCd 

MgO 
CaO

40.68%
1.93%

40.68%
1.43%
6.73%
2.03%
1.52%
47.47%

Al2°3
RTR Rlf^T

^RT^R ^fdd RRRTJ 84 prfeTRd' RRT RR^RTT RRT^vT

t HI Cl $ C , RtRRT^cT, ^oRT^R, ^TRfRTT^, dl^C,

RRT RT^RR f^lcfl I kHMd fM^l RRRT RRRfrRRR R7 

f^FR MRUIIR RFcT ^3TT:

MgO 43.51%
1.91%
0.92%
1.80%
1.50% 

50.26%

SiO2
CaO
FeA
AIA
R1TR Rlf^T
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&)<Jcr)t!1l0C Ucfy d^dzllfolcfr JTEZfZfuf

M4>K % ^ ^ 5TTcT Ft?TT #

fcrf^ c^kjk %
tpjcj cfj^t cT^TT eftF ^ HNI 3Tf^Tc^ 'i' eft vT^

^ $cl41
^ eft^ ■^rrar ^^ddi ^ efff ^n

^cFcft t I cfTR11! ^PTcRT: ^ t effF fc^ft

3P^T ^ ^ Ftcfr? STfErT % ^t feh^-Cef

vjlld<^ ^ ^mR^TcT FteTT t I vJ^ft M^K ^

^ 'rfl >H^ddI d^t fteft # ddtf^ ^toildl$C % did 

^ ^cTT ^ ddT -sl ell *i I $ C sfN- *1 dft dlfd^ fcrf^RTt
dcHTT ^feFT c^^dl ^fdd ^ I Hdl^l (2001) ^ '(leld ^14 *1 d I $ C 

^7 % feT^ dd dFed s)dlcl

dR^ft 5.2 ^ ddf^TcT 11 

3T^TR d I $ d ^7 RT2T ^t 'S-II^C dddtd ^

efRTT RT TT^dT; 

cd^f dd dlO If, k|dfe>ld RhV’ RT cTdT Mdcil ddd

^dd^td ^dddR"0! ddRT 3Tddd7 c]7'l' ^teT 3ftd STd^t cRd 

3le1 Jl Mlkl fcfTdT RT Jd ch411 I

5 .5 f^TcRT 

5.5.1 eff^dep

3TTf^Td ^ ferdd 3 44-ldl5ci dd d^R efddd
1 200 dRtd dd t fuRldd eTddd 85 dfrldd did 1 3 

^ ddl ^3d t I efddd 629 dRW dd d^TdT ddT 349 

dRtd dd f^Tdd ^dtd ^ t (dTR^ft 5.4) I

Rifetdl d^t did! Mdl8 ^

d^t fdcfl If I TRd ^iRei-^ddTHdeTcTT

3Tedd Ht^ dRT ^ft dft 3^

I45
11—41 Min. of HRD/ND/2005

dfififrefy gf&cfr)ul

5.5.2 dTIReftd
dRd ^ dRRTdeT, el Ri el-11 vS , dRRdTd, dR^-dR^ffd, 

d>dtdd7, fldTdeT d^"d eTdT ^ 3R^ d^R 1? I fcT?d ^

dRd dd 24 dTdtd dd ^ dfttd) ^ef f^Tdd % did dtddt

RTId 11 dRdT^dR eRTT UHlRlel, dddRd efdT ddlcft ferfef
% 3T^dR Rldd dR^ft 5 .5 ^ ddf^Td t I

5 .6 dedTdd

5.6.1 ^dd)
dd

^ 1 dRtd 83 eTRI 42 ddR dd 47^dl^e
efddd 3 dfeRId did 1 1 ^df ^ ddd

dd

ddddd 

13d (dR1^ 5.6) I

5 .6.2 dldd ^
dRd ^ dddRr did dddt ^ 44 *1 '(i I $ c % Rfstd did 1^

ddl dd4 ^ %def dR-dRreTdT1, deddfdef, ddfdd efdT
TTdddd ^ dd ddd ddddd dt ddf 11 d^ 1998-1 999 3 

dddfcTd 4?"el 3 efR5 1 6 FdR dd ^ 31 Rid 3RRd7 dd 76 

dfeldd ^ 3fRrdf dRfefdTI ^ 3ftd 15 dfeldd ^ 3lRrdf 
ddRRTef ^ ddd 13d t I dWddR ddddd 

M<4Riel Rddf ddf t I

5.7 diHd

d^ 1996-1997 A dRd A ^dT^d ddf 477ftRldl 
d^t l^eT ddd 3,00,600 dd 1^ RTddd efddd 99 dfeldd 

did \Rd did dd ^ Pm % dd eftd ddf d^tef dddtd
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&}uo)eil5C Ucjj d^cj&lfchcp JfCciCIcrl

^rf%TT 3T^T -J^ ^3TT I ^Kcfl<M <slM ^Tt %

3T^TR PfcfjK ^Teft '(iH'M ,JTRef A

c£)eT 31 '(iJIRicl $cj7is<ni f | ^n% ^IclRchi ^TcT cfTRM

^ ^ri ^ ^ ^ I 3T^I ^fRfr ^ 3fc^cT
vifedRsJd ^ ('dKTJft 5.8) I

5.8 ^mid-Pi«did
'HKci 4)K STlf^T^ 'ftfcf % 3f^^TR' '3T6f TT^

^ 3?f^r4tT ^4rf457 344Id-'M 4>K

WZ f^Tf W t I 'HKcft'4 74PT (^f^FT Rfrc^ft ^R 

1998-1999, 12) % 3T^TR 4^ 1996-1997 3
4RcT 4 <£\ 414 2 eTF4 42 FRR 44 2ft
vjIsiRh ^fcT 3 efTR 76 64K 44 4ft I ^4T M<4T4 4Wd

44 ft ftft 14 cell 4ft c^fR, "ft 44]ft 447 44 ftJ *-l 41 $ d 

444t4l 4ft 4Rftftt 44 444 4R7 4# 4cT4c7T I ^ftcT4

ft^^l^C ft R47 Rifci41 3Tfft4> ft 4ftt ^>4147 ft^ft777^4 ft 
ft)fc^l44 I ^TTfeR ^ft 4^4 ^uNcc1l 474?^ 4^4 474 774 ftft 

447ft % fc74 3T4ft 4FT dcMlfftd ftJftlRml ft 4^4 4ftfft 44 

STRTTfcTd ftJftl(ftldl fftc7747 3774444^ ft I ^74ft sftT- ef 

474 4ft c^eHl ft 64KI 
44771 4ft 4ftft 44ft 4ft! ft ^77feP7 44 ^77 T^fftR 44 fft4f4 

447% 4ft! 4747 ft fftftftl ^47 4477 7747ft ft I
477cft4 7474 ^71 % 3T^7777 1996-97 ft 4174 ft 

2227 44 ftjftlfftl4T 44 fft4f4 f34 I 7774ft! 3T74, 77^44 
3774 3Tft!7T4, 44777 447 ft. 77. 37ftft44 :^7s4 ^747 ft | ^77% 

Rmftd ftTft!fftr47 44 ^777 377474 34,112 44 ^377 424 ^fft

3Tfft47 ft 424 ?47ft 4777447744

147

srrfsjcfj gfecplu/

477ft 47ft 4474 ft^T ft ft!d, 44ft!. ft!47ftlft 3ft7 $vj17I^c7 

(ftfft44 1ft4Yc7 ft47' 4,47, 1998-1999, 500) I

7777ft! 5 .3 : 4774 ft ft'ft777^4 Rr44 4ftfft 37^7777 (34477 

•‘ ftf^dd fft47e77 ftT77 ^47 2003, 54-1)
47!ft TftRT fft4T4 (44 ft)447744

MHlftld 774741777747^7 ^47

4c4 fttfft
4^44 ftlfft

fftR ftlfft
4£4 441 4EZI4

ftrfft iftRT4 
4«T4 441 fftR 
ftffft fftfft4 
4^4, 4K74 4271 
fft^ ftrfft fftf^74

31.58,000 24.000 25.000 32.07.000

2,47.11,000 1,05,25.000 59,02.000 4,11,38,000

2.83.15,000 5.25,70,000 9.56,05,000 17,64.90.000

2.20.000 13.89.000 50,000 16,59,000

92.54.000 12.80.23.000 91.49.000 14,64,26,000

30.10.000 74,04.000 1.04,34.000 2,08.48.000

344 (3747%4) 71,77,000 1.23,63.000 59,34,000 2.54.74,000

TTRft! 5.4 : fcRcr ft ftjft^ii^c Pl4i| (ftf^R fft47c77 
ft7T7 ^47 2001, tj. 357 ft fftrr TTT7 artW! 

ft 3772777 47 ^dftuidl 47777)

ft?T fft^RJ (cTTT!^ 44)

ftftr 350
4cclft! fttlft'47
777 (^ft^Tft Tftlft-Md TFT)

263
256

4ft! 56
24WcT 

§11 y!!ci 23
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U& djd&lfoicp JfEdJdJcrj

^'iqiRbzrr 11
11^^TPT

11
SfR^feRTT 8
3r||R^“qT 7
^t. TT. 3T^f^cJ>T 

^■^ft^rrfcpTT
5
4
34>-ll'Sl

1743T^T

TTR^ 5.5 : 'HR^ ^ TT^HJT^TR Pl44 (^TTETR : ^f^FT 

f^FT^e^T ^ 2003, 54-1)

f^TtFT (e*-i)xFHT

M^lRJld PRTHTcZr ^eT

dRld'll'S 3,57.05.000 2,29,26,000 2,04,56,000 7,90,87,000

3,1 1,98,000 18,70,01,000 5,44,42,000\icvKldd 27,26.41,000

TRR2TR 18,63.000 18,08,000 4.87,99,000 5,24,70,000

4>dfd<4)

4>^cT 

34^ 144^1

40.000 1,49,000 41,69,000

30,57.000 4,63.000 29,44,000 64,64,000

1,00,000 1,93,000 2,93,000

2,000 38,000 40,000

80,000 80.000
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JnfsjcJy g/£3«£'?*'/

TTR^ft 5 .6: fcT?cT ^ ^JFTTRT (4^ 2001) (STT^TR :

f^FRFfT 2003), 54-7)

vicHic;*i (000 cRf)

10,000
2,600
2,738

d'd (^4d41 TTtfcRFT ^tET)

'l-el'l d l Rh >41 961

drdTI cffff^zrr 
3ltf^4TT

650
681

7^^ 598
483
280WcT 

5ll vflel

3F7T

302
650
909

TTRtfft 5.7 : 4Kd ^ ^J 4 7HI $ d drMKd (3TTETR : 

f^M7e7H ftR 2003, 54-3)

Rjicii T^pft ^ 777s?TT vicMKd (2002-

2003 ^T)
cd^ToFTT^ ^dH 7 2,01,022 

1,149 
46,868 

6,307 
17,179

1d IH <44) d
1dcrKT^Td

1

TTTRSTFl

4
Hlcfl 2 141
Sid4-! 7 1 10

IsI'dsU-C'd 75T4 122
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CW JICcJdiol

: erf 2001-2002 3 iTRcT ^
^TeT % 3id4d 'JTRcT 4 dcMlRd

STIillfeld 4T^tT-TT^^ cT2-TT ^ STP^T

4J41f^|iJI ^ ^rf^TfefeT t) (3TT£rR : ^Hsdd 

f^PRc^T im ^Cf7, 2003, 54-6)

^FTR^ft 5.8

'dHd'lTT (^)^Hd

d^-d rTR W djplvri 4> 4

(>1-4)el cT2TT die 

ddd)7! 4 d M d)JI Vi d)

4>IJM ddd)JI 4
v

oeTT^ ddd)JI 4

2,05,500
1,800

900
1003^d

2,08,300
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3T££TRT - 6

M^§fUT cT2IT 3lcrdt|U|
cv

3Tlfc^ V^ Hecd^uj ^14d)' % fef^ *j4£RT cT^T 
3l4)cHU| 3Tdqdd , m

c^f Mdl e1Jl4 % did d'd4> 44d 4 vjTPT7)T4

MIm dl,
dr4 4, ■44

Jj)uidrdi dffa vh4)-vt^)' ^tut 4> 
ddddd cfr^TT ^3TT eft dii<41 ^4 d)ddl fdMl, 

dldd % 3Tlf4d> 4 efTHdIdd> 4t4 '^TT ^ 4t4 cfjJ 3*ddd,
4?I c4 3TTf447 MRf44icf 4^ LlR4§^T 4 dii 'lsifd'^1 4 dHd

44 dHd^dd>dl, dldd (4>4 >414 44 fv4feT 4 4t4 dle4 T4idVul

^rf4 44 cZrcR-^FR 3Tlf4 Ttrf 4 44f4f f4^RT
eT^TT 3p4'K[U| cf4 4f4f^r 4 3TT4 t I 4? 'tePtef 4 

vrtft ^4 5l lf4 ch dT^RFf dTef^cT f4^4 ^Tldt 14t v4^ 34444 

44 ITTRT 4^4 4 fefTJ f44 ^t4 t I dT^^I 3TKRPT

4 ddv4vd f4v4 44^44 4 fddd 4t4 4t 44 wr 

, 14xrt f44d 4t4 44 f44f4 4 4VT44 4t'Jddi
4^ f4?n 144*'

eldldl

44 v4^T c^Vdl dftV dfdd dldd 45x47

tl
(4x4) 4t Xdfd>d 1444 44 Xd)>d efSR df^R^ dT^ddd 4

f4R d7T4TR f:
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UW dfcifllfeicp 3J&Li<Uv1

eft arcrf^rfcT % A ^^nfrr^
^af^JT f^r^T % TT'JTTfcTcT ^ ^T ^ 511 Pi ch 3T«TZR 

^aPr^T Pf^^T FTP f^rfcT P ^UN^1[ HNI 

cfTf FFPT

1 .
2.
3.

% 3nPr^ cT^TI FF^sft ^T 3TGTTR
sPft ^ ^rtr P ^r PrPra 

cfr? 'HKdl'9 ^ P, PTFR Pb^T ^TT ‘^TcfKTT

4.

tl

6 .1 ^c^tjilacb 3TcT^Kull
x

fcfRp ip ^ Pr^q c£t ^aP?r % Pr sr ?T4? irm PaPft 
Cfft ^FTpT^ fPPVPt cT^r FFp 3T«I^R ^ FTFT pT^Pf, 

^Tcpr Fcqprf P P P^PP ^T ^ 

^ 3H|cj^i|c^ % | pTpFTfF^ ^ ^TpcblP^ FFp^TpI*^d^ci

H4FP 4P ^FTT ^TCTT TRTT ‘I’ 3fP 3H?TR ^ F^T 

f f% P 3FPT^ P FFc^P Pf^F STprPPfT^
^teft % TTT^, SFRTTpl 'FT ^ M i clPf SFRTTpt PTeft 
'^IdlHI^F % FIF 3TFFT FT^FTF FTcTTFTF P FT^ ^TlP t I

, cM, pRTpf FTFF FF Pf 'FTFP t PfT P P^F F 
PrPcfqaP % P PiftP 11 ff Pt fftPtct Ft ^ff t Pb 

p P^F F^Mef FTPTcT, 3TFFFF FTPm, 3TFFTTFF FtPtF FT 

cjUFdpF t I 3TcT: FF TFTFTpT^ Pt t PF FfP FF pT^t Fp 

^aPd FFTPt t eft FP FF FF^R Fp FT F^P pTeTcP ^eTcP

ijp5TTptFT FPP^TpTFt FF 
PfpcTT 3TFPF Pteft FF PtfWt PPF3p PPtFF^ WT 

^Ft P FtFT t I 3TcT: FRpF did % ppffrffPf
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ffftHW rTSJT 3T5$T5fUJ

PbFT dlcil P I PrPFFF pFF FFNT 'laPd % ^pTFcT ^-cl^F 

FF pF^FF, FfP FpT P fPFcPt, FdPt FT Prff "P FFFF 

TaPfFf PrpF P Ftp FTcF FFTF, FFFp P PfpF Fp ^FFcFT 

P FtP FTdT FpFpF 3TTfP 3TEFFF PfFT FlP P I FFTFFFTp
% FRF P PRtcPFRcpF ^TF ^JRt P 1960 %

PfpF FF ^P^TF FFp PbFT FT 3pF pF P 3TTPTFT P 

FFcF^P Pt TFF PtPPf PbF P I ^TRT Pt FF FppTRF

FtP-P FPFTPP P> FTF PP^FT fpRTT FfTcF 11 TaTFFT TafFFT,

F^fP FP

dldl P I FFpT FTF Pt FFF ^PtfpFpF 

FFT 'JJFRTTFfpF5 3FFFF Pt dip P I

6 .2 .3 fP*cJ?T 3i-P^U|
FF SRFFF Fp FTfePt PfPt P I 3TcTpcT HdlRlcl

fpFF FF Mdl dFMI, 

vjff Fpr); IPPf FF 3TTFFR, 3TT^PP, 3TfPfP:FRT 3TTfP Pt FlP 

P TFJP RTFFFft; fPpF P 'dfPd FFT Pf % TafPPtF FFT 

'TRTTFfpFT TRptFRF Fp fPfpFT; TFFF Fp FFlfPcT
fPfpFT, fPfeci PeT Fp ^ddl FF F?FFF, PfP, FF, PtF dd 

Fp f^PfeT 3TTfP FF F^FFF, TTFFcP 3TTfFF) P FFFtPt 
3FF 'dfddl Fp dIddIP ; dR Fpp FllpFTRFT FFTp FFIPPcT

P eft FRTFp dMdIP; dR ^dd fpFT dlP eP FFTFp dlddI;
3TTRrF> RTF FlfP FF fpFFF; FPTF P^ ddi FFT dd P'dlFFt 

Fp dHddRF; FlP RtfIf Fp ^RfT; Pr cTFT FFF^ dldldld 

Fp RFI d d I; FTcP FRTp Fp cFcRSF RtR- Rpt 3TFTR % 

3T^ddd fpFT RlP P I

F^P <sfRdl cTFT MdK

158
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cddn)eil$e. Ucjy d^^ufuicp JJ&yCjol

fcrfc[^T ^TCJRPTt zfr feT^ f^T^T 37T fcp^cf Hprf^r0!, 
'isH'i, ^ER, TTcf fcj^el^ul 3Tlf^'

fcRT ^ f |

RjPT ^R PNP ^ ^IR ^ cfSTT

\PRfr STHTMIR 3p^Rn P2TT cr4 ^RTT t I

fclTl'RR!' JI6'<I^ ^ 'J3R ERcft ulicfl ^

P^frf ^ RRP cfTT 'Mdd 3TERR cfR^ TPR H -Sri I ^ I

6 .3 ^JRRcxTT rf^TT RRH HIMd
^ 5l I Id 0 3TEERR ^ <dp|ui ^ ^Idcdl rfETT

PRT cj5T HIR Ft ^TRT % I Rh^-Tl 'islpM cfrr xJKPdPl^ RPR, 

RFF^ ddR^R FTf^RFTR"^ dCcf?, cfff PT^pfcT, ^pM Pf^F 

R RRP SUp TT'^t cfff PTi:JiIIf RRERp vHH<Pt ■JJuNcd! cf^t 

pTEffPp Reft ^ I fcptPR' fuRT RRtP % feR WpT^T R 

PRTT RRT Ft PPr^^ft ^t FF P[^F RrTT

# R Rfr, pfP P^t eft RptR11! P PF PTFci- ^ pfy p^t 

psp Pfp FF Pt P^t Ft df R Pf^F RT RP 3TTPTR ^fP:

^ IP Rft R Reft RT pR^ef PPtRT STFTRR

RT ^tR-^Pf) PTcRR 

PR RTR t I ^RRtTT rfR RR P R^t PlRRT % 3TTR? R?

RRT Rp Pt ST^FpT PTeTeft ’I’ 3fp RR RT 

RRT P I

6 .4 RTfRR cfSTT RFTlfPTR H6e^

RpRT PPf cp
tl^t-

RpIR PPf ^ft RR

P
FtR t" I RR RFR P

PtRell R^ eTRt R? PfpR FteftRR

1 .
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X^3TUT cfSn Jlcrzjtful

PpF ^ft ^uNrell 

rtPr RT RRR 

PiPr pR Pt RRR 

Pr efft TRcrr^rPf 
Pr Pt 3TpJIRe1l 

pR ¥t

2.
3.
4.
5.
6.
7. ReTR^ 

RcTTReT cjp ^pR 

RoT cfp RTeTRR

8.
9.
1 0. *#TR RTeTRR

11 . RF
1 2. pR Rf RpfR RR cp RRTpT 3TRn RTR 

RcRTReTT
FR P RR P PPRR % PpEf p pR PRT

Rp P ETF RR pR P PP pTpRFF ^PlR RT RFR RT 

7RR FRP 3TTRRRR cp c^fp p RPp 3TPrR P 3pT 

RRcf p FRR RpR ReRRT P RF P RlPt 3TPrR P I 

RT^ RFeT P> P’pRTFF 4p ‘nRcTeR PfPPPt cp e^eHl P 

RF P I RTpR FRP P^pTTTR P RET 3TRp ^RTeR Rp 

PpRFF RT 3TTRff RYp PPft Rt T[R RET Pdl RT 3tPPr 

TjujcTeR RT RR RT RRtF P eTTR RTeTT P I RT^ RET Pt 

RET FRp 3TpTR pRRFF RT PlPeT RTp PPPt ^RT P 

PPrFF ^ FRt eTTRRRR

TRpRf p I 3TPrRtR PPf eTprcRTF, RRpR, TTRTETR-PP

TJRT PP P P, fPoR TRR 3TP1R RpR Pt TRpfeTT Pt 
Rpt P I RRp ejcRT P fpRReT pR Pt PfpR ^pR PPt 
P FtP pT RTRT RRp TRRT PpRTT RF P RTeft P I

pT PR

RFTp RT
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c?)ude-ii$d Ucjj djctwnUhcjy jtzwvi

^jHTvjj ^ c^T Ft TFT ^ ^^FFcrTr ^
FFft Ft^, ?TTF FTF % ^SF ^ ^FFcT F Ft FT^
3Tlf^ % FFF'F t iftFTcftFFFtF^ttFT^t OTFI 
^ Ff4 F^t F>F FT F^t ^ I ^ 3TTFFFFFF 1? ^^FiTFF ^> 

FFF TJFFrF(
FTFFtFt FF fcTFTRT fVFT FTITt | ^Ff^TF F^t '1jf^T ^ F% FF^ 

FF FTt^ 3T^ F^f FtFT I ^FFF 

FTFF FF %FFT 3TTf^TFT FFc^ ^t F^t ^ WFlf^TF? FFc^FFTFF

f^TcTFT t, 3T^FTTTF^ FFcft ^FFFf eftFt F^t FtFT 

3TFetf&TF cqFFTRtt FF f^TFFFT FtFT t\ FfF ^fcfFTF FFcft t, 

% PicjiRiill cfft 3TTfFF5 FTH-tdl FFcft % I FpFTFT ^ 

TFFF Ft FFT 't FFFTcT F^F %FTFeT ^ F^t Ft FT

FTF

FFT t I ^F ^Ft % fa£F ^t 3T^ t FF FFT ^5FF FFT
FFtfFT FT^t F% I FFc£ ^ 

3T«TFF FTF-FTF Ft^ FF^t FTi%F I FFTFFFT^ %FTFeT F^'F 

■^7 FFT f^let % ^T^FF f^T^tF F^t FF!% "^’’I’F T-FTF Ft^- 
FFFF ^^FFt TIFF 'FFF F^t FTFT FT, FF 3TTFT FF
FFFT F^t FFT I FFfeTF $FFI ^F: FtFT FT%F I
Ft, cTFFm % ^F 3T^t ^t ^TfF t, 5TF: ^ 3T^t TIFF F^T 

Fff 11

FrFT

TTIFTf^TFT FFc^ FF 3TTTTTF FTTfFFF F^F^F FF ^ 

# I TIFF Ft FFtFFF F?t FTf^T Ftctt t, FF FTF # FF^ FF
3FF FFFl F>t ^eTFT 

TIFF ^ FF FFT Ftcft ^ I T^ FFT^ ^?T ^ TIFF %
fcTTTFF FtoTFT FF’ FFFF FF ^TFTF Ft FFT 1? I FF FTFcrfcTFFF

161
12—41 Min. of HRD/ND/2005

cfcfGfHT cTSJT SfirtfefW

FF t f^F TIFF TT^F FFT Tftf^RT 5tF ^ Ft FT t, T-tlRid FFTF 

^ Rtf F^FT t 3TFfcT TIFF ^ fH % FTF £tF ^F: TTFTF 

F^t FTFTT F^F RfT FTTFT 3ftF FFiFFF FFFF fR- fRtF 

FF RFFT FflTJ eft TIFF Tf Ft^ FTeft FTRf Fft FFT RFFT Ffl

FTR1!
TIFF T?t fRifRrT FTF f^FI FTTF FF. 41 td ^FRTFcFT^^ F^t 

I F^t f^FF FF FftF fclcldd 3TEFTF 7 4 RhFI FFT 4 I
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3TE2TFT - 7

tdcld cT2JT Lldid^UI iraCIaT

7 .1 ^HH
fcb^Tl ift ^ Ta^R fcrf^ cfTT RJR \5>H 'iaPl^l %

f^r^r % ^rf^rfcT-y^R, ^ ^ rwh,
^teT ^ 7TT2T TRtf, OTf^TR' ^\ f^rfeT, TTF7T^ ^ ■iaPl^l 

f^T^T ^ T^eTT^frT STlf^ cfTTT^f % 3TRN ^

fcRTT RTcTT t I '"Uh I $d. % f^T^T 7n 

4 f^RTaff, f^rf^raff cTstt 
r^jdc! t 7n f^fR arcRTT^t cT&TT ^miclRcT 3TcRTT^ ^teff ^

cT^T % ^

efcff cTSTT RRRt % ^ ^ i 3tRrRR Rt^T ^TRT ^ ^
^yr Myfeici 1? I

fcrfM ^r ^ft7! f^yr
viMp&rcT Ft^ % 4>WUI Rl^d <add 

3TTF?yyRT^7TR ^RpTcT 

vjiidi ^ I sfrf^yr i$d tfr cr mr'h Ri^y <ain

^ ^ 4 ^3n yiF 3 Rra^r ^
TsFR 3TW^ RT t I f^PR ^ 3rf^TR 3TR 

Tar^ Rr^cT #r tl FRcT ^ Tar^ f^TT t y^yR)
'iaM Rl ST^ft d4> Rl^dyRtFcR, FcrRRTef

%, ^RiJld ad fcRTR dddl 7FT 1? I
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cTSJT ^cifqzui UeTEJaTtSJcrlcrl

FRcT ^ 1 7 'lai’-l 4>l4 cfR f' poid^l dRleldlvS

^ 9, dcn^iyoi ^ 2, ^RfFc^ A 4 cT2TT aiRRTRT ^ 2 f I 

^Idl 4^5 x'H14vdId^ % TRf 4 f vJfsrfcfr

^laddd MfdyjIdT 4^ ^ I FR?r 4 47r M^<a
RdTTFcfj dfdeldl'S ^TT 7-1 dH 4 I RFF 4J 4 ^ I $ C,

^dl$c, 4RFtF^ RRT ^tdl" 4 f^RTSff,

RlRc^Mldl’,

44 7444 dl4 4R4 ^IKidly 4TO4 4f4ddlF ^^TTTFF 

feT., 4^414 ^1 Id did 4W4 44 44^ 44T Rpaft

4frfRT4 Fldldd I 4T4 d I $ d 4141444 44 ^f^RT 

^J^Rldl 41^4 felld^F 44RT fcRTT RT 4FT 11 4Ft 4^ 

4^ 7a14 444>t F4 44> 4ll%R f 447 ^44 TT^l'Sd (47^44), 

^44 ^4, #44, yff^R ^cf#, 4R 44R (eft44), 444,

RtvR 447 44f 34f^ 44 44t4 FT4I 11 ^fe# 4# f%4q#d 

44RT 4fF7 RT4T # 3#4 %4 4# ^44 R44 44747

37447 4R feT47 RT47 # I fcR4#4f ^ fcR 1 1 5 Rr4t c4RT #7 

f&4 4474 RT^ # I 3T44R-'#4 37^474 1:10 1:16 44>

3rRrR Ft^ 4444 F7R 7^ y d d

11 F74 7^ ydRld F4 3T44rrRr4 3T44R (44 3T7R 4TF4) 47t 

R44# CT444 25 7^ 30 Mfrigid 4R RT#477^4 #44 #,

7jfcryTR4R Ft474R4T

44yfrr 7^ 7344 Ft4T t I R^TTR^ ^ 3TfrfR44 Fdl^d ^R 

Rldldl R747 # I 4Fet F^ 3T^44tTft (#4) 41 del 44^ 

3T4 4#tef 444t4 # F4TF4 44 44477 44 4R4 474 77F

44T2f % 774 # 444t4 #Rr #> 447’R F444 ift 7444 R74T 

RT 4F7 t I
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d}‘jddil$d Ucp djctzTffWcfy JfbWol

cj^Ki ^TxnfcTcT
V

^ I ^ ^rtf^ cT^Tf fci^d 3Tcf>R ^ § I ^^cfF^CT

■'T? s)Hl^

~ni 11 f^RT3ff cTs^rr ^iR^MidT % ^ fhrti %

cj^rfecfj ^

3 ^ rTHWl 3-3 4t^PT

0KU| fci'i-m'lc ^cTR-! P^11! cf^ ^ dWr vjiicll t P^TF RfR

cfjj xjiJH c^ feRTT PUcTT ^ I^ d d RWl ^cfRI
^| vg c|) -ij | ^"PT 'PHip'P ^ <PmTl ^Rpft 'iiFM'l ^ ^ ^

t I ^PPT 1917^ PRP ^3TT 3fr^ ^ STtt c^tTPlI ^ 

edPvrj^ 3?^ d0 dd 7PT ^ I ^TF <41*1 cpT ^>eF cft^F ^^F 1 47 

k!0>s <£jpl0 MlRl ^Ipf RPP7! 35 ^0-s 07 ^ # I

PPT 1 972 ?f0 Ppt 7TRT 074 PTRcj ^Ff an^fRcT 271 

v3RF% RTR ^ ^75 '<41 dI d0 0tld0 sRT R<11 JI<1I ^ I ^Rpft

70R FR % RiRR Rpt 010I PeRT^ 770 7^01^ pt # 

3fFR 7370 PeT TTPTRTT 00 t4 30 *ft. 0000 684 

, 1996, ■'5. 375-76) I vs'l'S0c7
070 t4 Ift RFa40 ^7 f^RI3ff 0271 RlR0Mld4 % 707 ^ ft

ft. 00 0F

(felf fi 0R0 fcU-4>lc 00777 77^ fl0 04 ft cif? 07 ffR
fJ *101 $ C TTTPl fcR0F 0ldl f I 070, 754ft ft *4 0R0 ^77

f TT^17! 0l4 0700 00 3007440 ft f I 
0707700 0?t IflTtcft 7070 R0 0ft 7170 f I 1 972-73 

74 0R0 ^77 7370 f ft 7300 ff^0 000frF 74 ft 707 f I 
0HR0R ^0700 020 ^l ell HI $ d 07 ftf fi 4iRul 0^1 f 00 

020 1470)10 00R7 F0707 0707 f I 37R0 f 00440R eft
x

374470 0ft 244 0773 f|7l-7^74 7300 0l4 0007 070

7370

770707
00440R ft 37440) ft07 070 3t47 ^77 7700 ^ M R 0R-31 <170) 
37^7Id 5:1 00 f I 5 f 8 ft. 0f 0077f 07
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T^ct 3T^T %lf^f ^ f^TT t 3fk 3^cT fcTcR^T 

Wt 3TT^nf^cT t I
H-MlqM'OJ eft Rl^eT ^Hf ^ 014^1

^cr rT0 ^ ft ftcTT t ffTTeRT ^ A ^FT%

^511 Pi 0 rf^TT ^ 3HI^>Rl 0 TcRn^ % 0KTJT ^Tf Flf^F 0T 

qf^TJTFT 3Tf^T0 ^ ejfTeTT t eT^TT ^Mt, 1 982) I

vi^isWU||2f ff^TTerJI A ^'0 'fTFTP^T ^fFT^TT f

^ ^PT ^^ft A
mRhiui 0i0rt srs 0irl f I <4m ^pft A fAwrrA pp 

vPtR'PK pft wfe"ft % \3cnft P? 'Sid ff^TT dldl f 0Ptf^

fcTPpft^f % cfTRirf ^^0^ PIPTF rT^TTeFTTcTK

ftf f ^A ft ^citRr0 iuH0 Rh 'PTPT 
fpT 0pf ft ^ ^ ftP^T ff^rfcT PPlfcTcT ftft t

3ft^ cTPt ^ f^ft A ftf PTefT ffpft sTFFcT

3TRr0 Wf % 0Wuf Ridel fttd'l A f&AA^?r<dT0
ft 0lcfl f I Pd cfj^Td- eft PPPTT ^ rft Prft MRfdcl 

f ft I ^cTd P^TT ft pft f 3Tff?5 ffpft 0>T

dHI ft 010I 

ft PP f, Pf 
fPcRT: ^pft pft f ffpTff 3PP 3Pf^ £TT^, 3PR^ 3TSTPT 
0tddl Wd f ft. f f I J H'd I ^ c "^PPT f 0KTJT ftf el I el 

PfeT M<^4UI eT^TF eTPeffeT PTR^T 6lR % ff dRddl^

f f eR f7^'dl^d ^IPT A 3TWPT 0pf fff^l0lcfl

P2TT 3P^T (1999) f PRTT PFt f PfeF f fftff^R ft PTofT 

181 f 21 4p. TFFF/feTSP f ff'H'f ff^F fP^T f

3T^PFR ^ffcT ffTT (75fi TTFr/felC^) f did '1]f f ft 

3rff0 ftf f 0N'DT \3^Tf fpP ft7! dcHH ft >Jl0d f I 

If dldd f J*-U-ll$c± A 3!ft ^TF M0K 0T dd PT^P17! dfl Midi

fR'di^e ^pf f^ AVi d VH I
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7TdT f I f7^^l$C f ^ddllMrl fJf Rldl dpft dlf ffft
f Pl0dd Mlefl f0Tfp 'Sl^-ffcKd^'S f Stt^ f

dd0l 'd I £ u I ft7!! rT0 f5F f R MI Rh dl f WR-^d dR
f I •^dRd-ftdf7!!^R:-AR>Hl$C fRF f

ft0R d6*l d!e!! dlft PFd! ft f le^ldd-d JflRldd ft 3!RFc!kTF

ft ftrF! f df^ WtR fFft f dpf d!f qpft ft ^
A ftf f c! ^ft f fd f wf dft qrft A ^dft qpF!
R*dd ft 3!ff0 fFft I ^TF dft dTRF! RTF ^|R0KR7 

MRulld 31 KiMK! f fft ft c^ffdfd ^ff qR ff^R!^ q^d!
f l f didfld frf A fR>hi$r ^Rqq f qdtdRftd qqqit 
ft RF!Rft 7.1 f qqffd ffd! dd! f I 
RTTRft -7.1 : f dldd f ffdORR Wd fft A qdfdRd 

ffdTd 07 TdRnq

qd!d R!eF

ddl

qdfdRftd
^eqRuiid

RdRFq ^qrdTd

I fffcT0
1 . ^Rd
(i) RFcTP 0dld ■^ff RFrFP dR 

0RPF f ffpd
s

RFcFP 0^!d f 0KTT! 

ej^ddld RR!dRd 
dddR qR

3FRJRR qdFd
(ii) ddf qqrf

RFRrRRd
PjqffdFR dd!
Wd f RF f 
R0el f7!, ddf
3Pd ffft RdTd 
dR RdftdiRU! 
cFd! \Jdf ^Rld 

fteft 0! Rdtd

3FTRrqiR! f f RR
MI^R0 ^Tdt f ffd 
ff ddf qd!df f ftf
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£t5r 3 ^
3T^reT %

Ml^frlcb c^\

^'HlfclcT cf^ f

fTetf cfTt cfT^,(iii)^reT ^ 

3meT ■c^uj zrr

><-|vj\jf|cj-WUT %

cT2TT ^mR^TR 

cT^TT

^TRf cllel

STFcTeRT % 0Kul ’Tcpft 

FTf^T Ffcft t, ^T 

^TeT f^rfcf ^Flf^cT

Ft^fr t

cjft FeRTeft 

cRRUJ F^ 

cTTefF fclRFFF,

2 . SfcRTcRT

^WeRT
cfj^dlFd rf^TT 4^ft cf>\

tx^Pl ^5T cfft ^lifri 

^FTfclcT cJR^ f F2TT 

Terror % fer^ <3cwi

3 . c^l el 16 oi

cf)Rul 
Ft^ FTeft ^TETT^

FT^ tv ____________

FFT ^ ^eT ^ FTFT

STrFRiF’ FF ^11^ ^ 

FF vjTTcft t FFT ^TTH

FFT ^oT4 • ^
Ful

FT^ t^ fRt

fi4 4> FF F^FTFF5. FTF^TFF 'isHF
F'HlRld FTcTT t', FF4F>KUI
FFft 4 'FFFFF 3Fc4 tvjII^ FTeft RfF^t

fRt viici f4 R^rfcT 

FFlRrcT F'tcft t
(wf\...)

FF 3fRTFTF 4>

FTeT ^'id'l 4 

^F)fdd Ft FTFtT
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6. FF fcTFTF Rr^cT 7FFF, 
FTFF> FFT FFF

FF fcRTCT % FFFF 

^FT 3TFFFF FF FTTFT 
t, ^F % FTFFTF 4 
FRFctF FtcF #

RFrfRt
F^t FTFT 4 FF

FFFUI

FTFTF 4t FFFtF 
FF’ Ft vtttf FF 
RrTFFF FtFT

7. ^FT 3TFFFF FRJ FFT Fci % 

FFRT RrF^t fR
X N

FFF’t 3TRTFT FTFT 
FF FFT RFT FTTFT

^JFT 3TFFFF % FFFF 

FTFFTFF, FRFTFF 
mRcjJf FFT FFFTfeT 
3TTFFF RPTTF FtFT t

8. FFT 4 FFt FFT 4 ftfR Rpf 
RpF 3TTFFF %

FTFFF FFF FFT 
^FF FTFFf, FF:t( FFFt, 
FFTF FTFFt FFT

FFFR"Ft FFT

FTFTF FFF
F>ul

FTRrFFFFT Ft cl t
^RT FF FFTFtF9. RrFFtFf % FFFF 

TFTF F FFFt fR 
fffR ftRt FtRt t

FTFF
FtFT

II. trttfRtft 
1 . RttF 

Rt^tftf
2. FToT F^FF

PFTeTF RFFff t
RtfttRtf F^FF 

Rt RpRffr co,
Rrfc^idH, 

R^RtRlFH FFT 

3RF FFTFFt FF

RtF FFTF, •
TFR-2F FTRr

FFR9F FTRT, ^FT Rt 
TTFFF R fRfRf,

cjrRr fRfFeRFRTF
FTeT R 3TRrF> ■^Rt fR ftRt
RTcTFF
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7 .3 H'M 1 c-l>!uI ^Tef^R ^ftvJRT

'isi’i’i % 0KU| Mi]lcJ^u| MvS*-) cj|c^ 6lPlc^Kc^

^THcff cf)T 3TR^R t eft If^l<b ^ P^ldd Ff

vjTT^ 3ft^ F^Tlft Wdlld^
^FTTaT11! f^TT I uft iTFeTT vJRFT ^ ^6^1dl ^ ^FT^T 

A 3TTcTT t FF t F^R^jt fcpHTT ^ ^ 0Kul W\ TFTFcT 

3T2TtcT cptPPf ^ ^FT TFfj ^TT I Fcn'^rfcpp
N

ulfc|< ^Fft cpt
X

^ 3TfcT dedil^l ^pT 
c£t PTF eFT^ t I MRuIIH'dcRnF 3Tf^0[7lj|uI ift

^^f-cp'ift videlft dtdf % FTFFf ^ t I

fTf J^chR cfTT d 4> PI rd cf? t I feRft

ddeh

cpiRT 3FFft 'isjf^Fd 'FddT % d^f^d dt^d ^ ^t fdf^d t I 

cTSZ| c|ft 3fPd ^ ZTi F^TR pcf ^t STTdFt fcps^7!1^ 

PlH TPdt ^ eddd febdl ^

'RTdRd'ddt dftd:, cptdTdd^: M^ldcf I 

Tjflpft dftdd^FT^dT, Ml^drl dftd^ull I I’ 

(ST^IIR, 3T«T5T PTdR, dfMtd 3Tf^dRR, 12.49) 

(dftd (Sfd) d>t denied ^sTFTt dd ^ I eptd % ddH'd 

Ft^ dd (?lf^T) FTFT Ft FFPeft 11 3ftd 3 # 

dfd ^ ^Rer ^s4t FTFT dft RT FPPeft t I)

dlldvrl ^t feRft ^ft n0K fcppRT dd peT ^FteT t I 

F^d 3fR d^dff ^ Rt 3TeR t dF d^t t d^d 

<slPlvr| FTddT dd dHdld dTFTed 'i’ I $dfel^ ^Id^l dfddl dd

dlf^^ I FT, ddeh dddR 

effe^ 'q~dldT0T SR17! dd ^ft ?dTd RddT 3TTdTddT ^ I $d(e1^

ift dd^ d>t dTMHdl, ^ifdd 3ftd feRd ^

dRTdd

Ft’f
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I176



mrhw -1

CV

3mcTTeT, VTJ.jfl. cT^TT TPT, ^-T.^ft., 1990 : ftfr^TT^T

Tt ^ ^^iqcTl Lbl4?M
3fl^ TTvrR^TPf; TM.f^R.^., 14(1), 43-47 

3TTTW, 3ft?T2fT ^, ^.^.l 1989 : f^PTTef

3ftf^RftcTT^^ 3TT^ 7TTTile)^( ^ ^ 

^1%^TT; 'Eft^', fpT.fft. (7T.) 4)‘47Yul't^0 3TtRh^lell^CJfT 

3H^ ^f^TT Tfg- 31^1 Rlf^FTTcT flMt.

STT^jft^ft1^ fftveeps', 197, 1987, 245-
280

3T^ Xr^.TT^. ?T2TT 1992 : 3ftftf^T

3fr^ ^^u-iisc f^qrf^rsrr; 3ft7
f^TT. R-c^. 7, 155-191

3pft^ft, V. cT2fT 3Tsftf%3ftcn, 1981 : feqif^eTT 3TT^
v

ffhf-ccii$'i 4J4^i$d 'kn'lqiRhiji (^IcjicpO %{m]

4:, 3t4vjf| 3^ TTRfYT) f^RTTfeRH qIcp)|, 125 

3pfr=[, ^.TT^.( 1952 : ^Ffrf^ 3TT^ to^

4J4^I$C cpell^l^d TTcm Wcfe; f^fqt. 4^ft., 

89, 97-105

3T47TR( ^r.%.f5T. 1 953 : 4^4^l^d; T^t. ^c4., ^ft.^.STl^, 

f-TlT] vrl Tt(6), 1-46,

l 77
13—41 Min. of HRD/ND/2005

vfirfepz- -1
3Teft, 4t., %cTRf, ^., sft., TFR^TR,

fTSfl sft?\c4cf7( v^., 1993 : Mn+2 

e-^RiH^Ri ^Tt d'l ^ I $ d , % c^i I ^ d ^ 4J 4 ^ I $ d :

cfcTlfttf^cT fc^f^Ft^FT 3TT1F

^ ^.4t.3TF. F^^T^41;
47Rr. f^FTT., 104 (1-4), 189-202

3^K^, TPT., ^, 3TR., ^t^ft, VF•TF1- FTRnF’l, FFF-, 
1971 : 4J4>Hl$d 3TF74F FvfFT f^R^cpc; Flf .̂ 
ft4f FT^T, 14(6), 538-541 

3i6Hd, F-( 1 992 : kip)7i4dc1 fiRtfct Ftc^FFF

FFF ^flf-dlf^F ef^; F 47^ Fd^t SfFF 4 J 4 FI $ d

Hl^PiJl ^F ^t ^f^FF %FTefFT; ^Frf^f^^FFT

FT^tef, 21 , 15-23

3TFTFtF, it., 1 988 : F F^Fef 3F^FtdtF Fdf#t 3ftF7 4J4FI$dF 

FFF F FFf fjFef ^RtFF Rle^, GfR^fcTFI, ^Rcl4>?m 
FF7 F 3ftRRFT 3TTF7 F^FTFTFd 4RFT FI $ d F;

RFTT., 69, 127-145

, 3TFa4. FFT FTcT, FF-47., 2004 : f^FFFfl SHF? 

^RTFF-^flrFF FTF^ Ftd^FjW^dTT FFF 

FFteftFId ^'ld'lHI§d 3TTF7 ^FF ^FTFj c^FfF %FTeFTT: 
Ff^T%FFT 3FF F^r 'su'S F4"Rc4FFT; FT^d FTTFFf, 86

(12), 1653-1660 

3jIed'<!^F, F-^FF., 1965 : F FTselH 3TIF7 F sft'RRFT 3frF7 

^dftFTFFFT ^F ^f^dFT, RfFT; 6, 14-20 

3TTddF^F, F.3TTF. F^TT Ft^7 FFF ^F Fft., 1961 : 3TF^F 

3TTF7 ^^F-TTFF-FtdTtFTFF F^^dFf spT FTIFF 

3fTF^feFTT; ^FF, 192, 861

F-TT^d

178



cfiucJdilZt Ucfj djcirflfejcb JJEZfdJvj

3ffJlR^4t^r, T^TJ^r., 1976 : 3fl^ t^cReT

4^^ sfi1^ 4Ri0 4^ sTc^i^Rrcf) tjcrt

^ ^^7, sTfePT, 393
RPRe^f 1998 CT2TT 1999 : 4^Rrr^,

HNlfRT ^Ff ^yR 495-504

sFTTlR • ^T^TT ^Ir^cMf 3TT7., 1984 : ^Rl4)dI^d 4^ 

^TcfRfTYcfjf^ ^T WTFT; Rt^7 TJ. ?f2TT 

(f.) 4efhTR<^cr - ^Rqldi^ci : 3T4Ry^t, ^4Rft, 

^ u1 ; TT^fcRF, 211-233

^FT F2TT T^r ^ ( 1966 . ^efT^.

4^ 4fcfttFT^ 3TTF F4 FTY
^ ^44; 4xF, 220, 1309-1310

^4. ^.^., 4fFT, cT^n ^eR( ^Yft.lFT., 1965 :

41 yRrft ff^, 4, ^24.
FFT F4, 3TF.^. (F.) ^'IdlRldl^Ol^M 4^ FT^FfelF 

fift^^Rtyt, vf444ft f1. qf^r., 13, 89-111
TFT, 1968, qf^FT 3TTF F t44Rft T^ 

qciiRiRbcj-FM sttf Ri^TeiTRichi

Ft4Rtft, inf^TFfrqi, 19(1), 149-160

vi^lc^n, i, 1 994 : TjMRm 3TTF FldlHI^cT T^ RfFt^RFFT 

74. qf^r. ^fy4. 3Frr. 21,
345-360

'Tf^Td, STR.^-., 1983 : f^HlRn^Md R|-4YF, 3TTF 41 

^1d)d 15i^c 4?7fR4 FFtRrqqFT 3ttf 41I 179

vffisTte - I

g^lfcTaft YfF ^q, F^lete f^T3i)^>0115*1 (FFt4T), 
^fIf, Rtft. f1. 3n^; 10, 17-18

FqiKTRT, 3TFY4. cTFT 4f, #.T[11., 1 988 : HI$RlJl
^q qi^F afjqj 4^4 R h i d 4 q^ 4qY

FFTTF^YF 4^4F; dl^H, TFT .41. 7FTT qFFFTFTl, 

41. (4.), h13RiJf 4^ tffftf4y 41^tt; I^tt- 
Rf4 ^q, 44ldld, 275-285

qq-lel, qqr. ri^ll FT^F. 41., 1953 : Tg4 ^qq-1q 

4J*1 RiCdIjRff^F; F^cpF F^FTF, 1953, 335-
352

q41, qF.%., 1967 : q 4tY ftf f 34RRhh ariF Rh^di^n
4J*1 I^C 3TTF RRtilHI,
4fe. ft^f Ft. q#. 54Fi 4ff, 207 

fHIf, 4.3TF. FFT Fp4, 3TT^., 1971 : FTFlRFFT ^F

f4f (fftf) qt41.

FF
7TTRT ftf f4R^ft^ff, 4^f4 ^fr4f ^ff, 
[441R4i ftf441; qFFT, 35, 687-697

344YFiF4q, 3tf, 1978 : 41 qt7F4RR44 qcRict-c^F 4f 

a47Fe4YTF4F 44q 6iRRiR^J]F ft^Rff q^q 41 

4ff1t?14y1 RrffeFq ffI . R-iftf .
^fifftcf, Rrqq, 43-53

q^2Fr4, qqr.qF. fft 414f, FF.q., 1947 : f4qRRiFF 

f4f q4fc44F attq^ ff ff414f f4FqeF, ar4. 
f4FFefT; 32, 111-116

180



12& djcfenfoTcfr 3JEZfZfaf

1974 : ^eTR^rt ?T2Tr 3T^7 (1987) W\
(smcPlf^RT)

<*c11vi^, ^ft.^., 1962 : -q|i)«<3fn?j ■%f^RTIT ^mT^cI

3TT^ 3TT^ef^, ^FPTT^T;
350, 138 xj.

^ciK , ^., 1953 : f^PTTefff^r^ ZZ 4CR|o^7!
4dK4'4f%‘^'T 4> NT *11 ci el 14 (Ri^f^cT Vi 'S

4J4RiC ^d^4. Rl4l. cpT^^T, 194t,
3ff^RR4 (1952), 10, 83-
96

cfc-IK , ^., 1956 : 3ft^eTRr4p
I $ 4J 4 Ri ^; cf?iRf$PTT II 20, 22-32

<te1K ^., 3ft.Tpi. cT2T[ ■RT^PPR, T^cT., 1 963 :

3/III (^-CI^R^l ell4,<'cI4*l); sfR-cN , RpRTcfPT. 44el. 
, 5, 53-66

4P, 4f„ 1964 : V 3TTP pM^JT 3TTP 

^f^TT Z i-£'S^\$Z 3fR) ^^Rmel 
ife. fM. ^., 23(2), 45-48

0Ic4, €t. 1929 : Z sftR'fuTP 3ff^j Z 4^'Ml$<i
RqlRldP; TpPT. Rptt. 24, 90-93

eFT, ^.^., 1950 : RpRRpTeT spfel 
45c4 STTP 6I§'$^T 4^ RpReF fcT2T

sff^P ^t <:^v-r'S; . Rj|ij| 45,
222-244

44Lb4’=r, xj.R.

181

vffidFSZ -/

RiRrR, XT.^sc^., 1 936, 4J 4 I $ C !$Z Z Rlfc^l ^ H14 ^ ; Rfrt. 
Az^z, 50, 24-27

RRt4f, #.R.R. 1967 : zzAzr^z ph ^ zzz\Az 

^ZTZ^AZ; 3t4. Rfrt., 52, 1332-1341

RtRT4F, 1969 : ^cPfrlc^H 3fFfj Sr+2
zz Rprcrt 4^ 4Rm; ^r4.Rf4. 4^r., 69,
486-508

^RfcT, Rt. cT2TT cpR, ^c^., 1990 :

Rpft^RR^f 344) 4v4 a i § zz 4^ z\z\) h i $ d. p 4^ 

3il4>sT^/eiif4ji (34R^i) f44rRp 4^
RR 4^r 34RRr; Rriq'ieiiRji^i ^^ttv?, 79(2), 
327-335

^TR pff., 1 998 : Z 4tcT 34f 3f44Rp[ 4^ 3TT^4t4tRT 
344> 4j 4 ^ i $ ci 4^ 'sleiR-clp 344> 4t4t4t4444r^cf)

JIJ l) efl 61C ell HI $ C (wiAzJZ), f44Rl

FRR zAz\; r4. Rpfr. Rr.^. 51(3), 367-370

%^TeI, ef2IT wriz. ^.ZZ., 1996 : 444t ^cjlxilMi^e^
: 4^ ^RtRI; 444j1, Tpr.Rt. (4.),
4[44^4 3TKTRT 8 pRRet, 281-

f4R^^,

324

44cf), Tpr., 1983 : fAzr%e^7! r4r 3TT^4r ^^^4-ci w\z 

f4444Rt Rpti ^z tz ptfptRrRt 4t4 surRi; 
4^ f44Tef. 4^., 45, 294-298

pPT.pFt., 1948 : 4^41 RliJH RrMr 3HP 

4Rr#Rf, ^f4. fAz. 2(3), 161-166
ZZTZ

182



&)dcr)eil0d CW dfchrTTfoTcfr dfCUticrl

TT^.TT^f., 1951 : f^PTYeT 3IW .

^\\. .3TT^, 80, 198-207

fT&jffi, 3TR. ?T5TT ^.^\. 1 988 : W^PT 3TPP 

xff^ f%c^T, ^ePT, c#reTPP|; ^Flf^,

(^f.), 3TT^t. f^RTt. Wft., 6, 59-61

^tUK^ir^, 1988 : f^PReT ?IJl'M
TT;PjRuT; 3TR.%. Rl^l •I'lKI 'P^ftRpT, 3TTWPt^i 

TT^ 3TT^.4t.^. pf^T.^., 331-337

^ft.^TeT. ^.4^., 1 970 : ^#PT P
RTOPT MgO-Si02-C02-H20 II: P PteFS

PPP^c: 3nip ^J-1 i-U'^Z; 3t4. R^feT ^TT^FT, 268, 439-

453

^.■^t., 1979 : s’s'l'ScreM ^ f^Pft^^R^t, ^PPTT 

1%R, 617

f^lfeTP? PP, 3RrR\p Ifl., ^ftR 4- ^HPI, ^\. 1989 j
chl4p PR RfcK-flPP 3TT^TtRtP RpF^^f^PRT : P f^; 

PteR (PT.) 197-223

^PRP, RR^.pff. P^TT 4^c\1, 3TR.PP., 1 952 : Sl'lRRrH PR 

PcilRiRb%^M 3PP^ %RpPeI ^F^ArP ^P c4p 3PPj 
4\ pp PR 3nf4Pr^PPT-RRPPPT Pt4RrncPi, PpfeT 

f^RTT., 60, 1-33

pp., 1947 : 4J4pi$<i, 4p?pi ^.PRI.PR., 76(7), 

1-15

fRPJpcpI^P ,

183

trfzfUr*? -1

RIRcT, 3TR.%., ^vg41,4}.PP.%. , 4t.%, 1986
: vAR-lRiP PR^PT 3PP PRrf ^t^PTRR ppp

PPrfR^; ptpft. 4rT. PrT.3T^., PIP P, 52(2) 

565-572

PsTRef, 3PP.45., Ri 6, '^.4p, ^R^t, 4t.pP.4F., pTfj--qjtzrrp,
4t.4F., 1 985 : P^RRPR^PTP 3TIPF cRpfpp3 ^^ApTRR; 
prpft. Apt. PIT. 3t4f., PIP p, 51(5), 872-875 

^RPF, ^.p. ^pIpt4p( 1961 : R ptRfArp 3PPF R RtR|4P

P RsiAp, RtRcH l 31%. 
PTRPF, PPT.PPT.PPT.PR., 138, 184-187

Art, pp.ppr., 1914: tAr ArcptAr 3ppf 4tAptrr f^ptfArRpr 
RP AfcApAIApT PR ApTRT; ^pPRftpPT 540-5, 
482-520

PlPTeT, 4t., 1983 : AtApTTRR RRP^t RP pfARFTTR, #Rp;RF 

3PPF AtApTTRR, cTfAeTPTR A^PPRR fcT. T^RTP, 89-
90

pA^r t rttApt, tA., 1950 (pf) : A^AfArA (fArpTpfAA)
A eTT RTRA 4cA A PRT 3TPf (^pAAtpf A RTT PRlAt, 
PPPRPt cA) PR At RtxteT (PTPtPT-PTRA^ftPT), 
pA.3tr.3t4f. pttrpt, AApt, AAAr At.At., 231,1521- 
1522

pAApt A rttApt, A. 1950 (w) A^Apttrr ppp r stpp AcA
3PPF R 3TPf (PTRAAtPT 3PPF PR PFTP
pAArT (eA3R PTRAAtR), RFPP, 4r, 231, 1521- 

1522
184



dftdo^tHlgd U<& djcl&lfoicp 3T€JUZfuf

Tft^vJT ^ cTT^'TT, ^.1951 : ^ 3TT^

cpf ^ 90, 221-226

.■^., 1971 : HsMlRnciTr 311^ TT^TeT
>HuH, '^'SclO ^f^T. ^l4eT 13; (1/2),

iTFT 4, 1-12

TfT^, T^r., ^ cft.%. rfSTT 3TR.W-, 1977

, vJcrR f^HI. (^141., 7,J|csqie1 

256-292
Weft, cT^TT -llFc^ld, ^.tft. 1979

: ^J '"I I $ d rSM^RjIc STT1^ spftcft, rsf^^ci
f^Hlei'M, ^ fMerf^rrft ^4>|vSd, f^HI. f^RTT.J I CpC| | ci

9(11), 744-772
^).T[cT., , tt.^. W f^N, ^4.W-, 1961 : ^

f^ft^ 3TH
TIW,

^f^RTcT -$<£, ^ft^Tcf; f^f-, 69, 219

223
sw ^ 4j i $ e, 1972 :

^cftTT ^t.^c^.^t., 3ftciR^, ^T. f^RTT. 67(1),

63-71
rf2TT -cltbcjeft, ^ff., 1976 : —oil4

f^Tcf df4eHI^ ^ 133(3424),

207-209

185

trfzfST*? -/

eft.^t. ^2TT ^.^.%., 1989 : Wf
l%f^cR;, cbdfech; ^TWTpft, ^ft.^. 

(^.). ^FTlf^W, SftftRfcfT^T ^ 3ftTt^Rr^ tcW,
^ mRci ., ^ Rc-cfl, 375-

395

3Trf^Rld, 41.^. cfSTT f^Wllvj, ^.^4. 1986 : 
f^T-S'cTf ^
^ 3TT eTT

W4twr 4^44 ^ ^qr-^i-fir^ (%ttct) t qrf^sfm 

(tt^ctit^), 4 c2£ fuT^ffefFft ^ ^ RH<4]q14^1
qMt^( 27, 339-349

RT4 3] l fcq Ri d , 4t.^T., R4 eel 13, ?f2TT cf^teT, 3fR.

1 988 : q^l^del 3fiq) ^44t 4T4wfW qfteff^cT 

^'4134R[4h; Rprt. f%qf. 23(4), 309-310 

ul^i—II^PT, JJ ' 1 983 : cR4CRR<3ffrf7 4T4^TT^S' f^qjf^TW
3Tfqj ^eFT, 3#^ 4~r4^T^', dRleldl'g 4"J4'HI^3
feT. ^eFT, 69-70

^]. eTSTT ^iRpTR, W-, 1988 : STlf^FF 

3W feqff^ : TJ ^ 4Rft.
4?r. 4f4. 3TFT. RpRcFF $4»TdT41,
3RRT ^RfcT., 119-128

qft.W.^. 1983 : ^ft.^RT.3TT^., 110 (I)

.3TT^. 1 989 : Rndlclluf) RpReT R^l)i\vjI 3ffq) 4) 
3W 4

v '

XVII %WeT q^T, 42-43
; ^ft-RF-STR. f^r. qfe. 30, qr^

186



td<Joieil$C L'cp d^cj&lfvlcp 3J€iUC)ai

^.STt. cTSTf FeTRT, 1990 : ^ ^'iRRnH 3fl^ 

JI^ci nSMiR’IC'd Mlfel^l ^^^^

, RfelRH'fl 8I3C ^ 8I80 ,

tT\ ^tcTT, 2, 154-159

6cH4>

^.%., 1988 : 3ii$^rcRb%'?PT
ferfifac^T 3TH Tfl^ST $^41;qRKTT^C

f^R^T cRf^^T 3TPT f^Tt^

TRR ^cR-kHl^R RRTTefRft, tcm!ell^41,

I’cH^R^FT; ^T. R^f ^€t., RRmh,

2, 475-483
TT.^>.( 1 992 : ^'-cflcb^H 3TT1?) CsRlcd 3TRRtRM 

^f^PT ^PT, Refc^ ^

tpClRpRT 31W PtsTT^eT sleci'H (TT.)

PTPPR, 385-398

uft^ft, 1989 : ^£loiluft STTP JiJl)ofl51^ ^

3TPP 3PPt^T

RHIdiJ Rl< P^TeT ^
RpReTT^^PT, ^ 3^£T. t.^T.^. P^TTeT Rr.Rl. 

(3Ty 0lRld)
‘^ft'^ft, 1995 : Rh'iRic^ STT^P

RPR feHleRT : ^ R^ 317^ ^R^TTT R^Rr^ RRcRT; 

eft 3fR 3TT^. PpfeT STT^ ^4tR^T ^4 'dl^Ri ^ 

t^pft., 1(1), 1-9I 187

vfzflrs? -/

1998 (cf?) : TT^tdtRr4> R^Ri^fcHcTl ^ 

V^rPR^cr ^ck-^T^^tp 3ff^j
RPTeRPT A ^ >(i I $ ci RRRlCjP; TRfRrT 4t.4t. (R.) 
RpTcPpf ^tpppARR^ pr^dsid ^cjdmA^, ^rf 

^P^A^PTeT pIRtRyrt, 229-239

1998 (^) : (1998) R A ^mf;
ppfpr Rpn. Rr. 52(4), 492-493 

RRft, ^pr.^. 2004 : ArRtRAR:^ : Rpt sttp

ARtRT RFRdT^RPT PT^RT (dRTd), A^PTeT
RRpTR 3TPT Rd 3#q) cTtRpjt ^-cDd^,
A'Fd^P, 35-36

TPT.TPT. psp 3PPRPPT pP.^d., 1998 : ARprRt, 
RRp^t ^Rc^tpt 3fpf7 RtdRRRp ^p p ptA 

Rtr AAtcftpiP RfAppr, ^tppp ARpt,
^pRt^T, Tj.At., dAd 3pft. RfeARt., 17(1),

113-121

^Rft, pp.pp. psp Rrp tPdcTT, 2000 : p Apt :

Ri^d pt^p f^prfRpd Tpfp AAApt ARApt, 
AdPd RRphp 3tpt ptRAp Appf. ^p ^ RpARptp, 

PT?. . 3RTt. ^fRpr, RlPdT, 143-150 

'Ateft, pp.pp., PPPTPPf, P.R. cPTT 3PPRPPT, pp.pd.,

1 993 : 3ftRRpr 3PP7 p AJA>(il$C fRpffRpd pppjp 

RRt, Cedi'S! f^RpPci, dccR TfAd, ^RdT; fAdd. 
Rpp.. 28, 146-152

188



Uc& djcfenfoiw jj&yyoi

.■'s^f., #.3TR. cTSTT

#.^.. 1988 : HIsJ^R f^^TIOT, tt

T&g\; (^t-).Ml^dci
tt^ ^ ^f^TT, 1%Hlcr1'M'i

■gq, ^41dleT, 286-293
^STT qtt, 3TT^.^., 1987 : f^RTTeffto^T

TRRfvJ^ HJ d ^ I $ c I'SMIMCxl 0114? ni in^ mi^xi

^f^TT, ■q*i'lcil, d^cjlel f^TTePT, ^.^f^.f^TT.

tt#.( 20(2), 161-170
----- , 1980 : 3Tk f^TTf^Tc^T ^ STTc^T,

^cK-^ft. f^ft. 8crt
^6, 1-48 (^^TPfr cT2TT 3F*T 1982)

FT eft, 3TR.^. ?T2TT ^., 1978 : TpT
^Wcp^R ^ ?fcfT Rlf^R RRFRR; ^ .TRT.^ .'RT., 

528
IRT.TJR., 1909, ^f^R RtRT.

28, 503-505
t^TT, TT.TT., 1938 : ^tRRF ^T f^RR. ^4^1r.,

58. 26
^fsrFfvT3TTR, ■RFf.^ff., 1 980 : ^efM ^HRl'd ^

ffP^fpfTT-^R^R feRf^TFR,
<sl l e4?l 4?! ^RR^cTT , "I'l 4 ^ 41 ; RefF. t^RTT. 75(8), 

1138-1151
t^f^R, 1956 : A^f^R (f^RT^RfF^R) ^R

3TTcMil^cId>H; <|c^. R^t. f^RTT. TRR, (6) 

VI, 461-476

cTRFTR

FT

189

vfzfsnz - I
feRRft, ^t.TRT., 1973 : ^RP^F^RrFF : ^ Rf^ReT TftRvfR 

Fd cp sftRfuR STTR f^ReRR ^^RTFF f^RTfoRR; 

f%RT. f^RTT. 3, 94-102

focRff, TftR, FcT, rfSTT f^jfl eff.^ft., 2000 :

PldM^FtR)$0 RftR f^RRJeR cffcF

R^WTR-lcR TRR RTtcftFTF F^eftRFF, c^RR 

%RFRT, F^RT; RT^R 79(5), 651-654 

f^TRI^t, ^ftR cTRT T3RTRTTR, R^R 2001 : 4%FT^F^RrTR

3TFfT fiTFteft Ai^t-U^d; (RNtR);
^RldK 3TR cRtf^^RRT Z f^R 

RrfeRT FR^I^FT' RT1!? l%RTeRR foRffeTT oft • 1 6
f^RTTRfoft;TeRR

RTTRRRR, 3TN, 1958 : ^F4? ^J 4^ I $ d RF? f^RR f^TrR 
VTft, FTeRJR F-NfecfluH, f&TFR;

Ffe. f^RReR. 12(3), 208-211 

FcvTT, 3TN.^). cTRT Rl6, FR., 1 975 : TJ Rt^ 3ffR ^^Rl^d 

3T4R^R F4 fef^cjR, |%HNd F^R
RpRcR, 29(2), 107-111

4f.%.TTR. rTRT TfR^ ^ff.^t.^., 1972 : 4T4RTFR 

f^MlfoRR 3n^ RRtcft V f^raf^RfcReT
^4old (RRfR), F^f.; RlRt. RrRt^Rr. , HcRT

F^, 4f.^.VR. RRT Tffe, oft.Fft.VR., 1976 : f^RTt^RR^f 
3TT4T ^^^RTFF 3TTR FRfH'cT ^Z 3fnR RRteft 3ffR 

FFFTeT %RTeRT (RTRR), %RT. RTRTT. ^RrR, ^ 

^cT^t, 165

FTR^RT, €\. cTRT dlR^l, RR., 1986 : oft.RR.3TTF•
115(1), 147

190



&)oa)d1l5C U& djcl&lfolcb 3J€ZJ7T^f

^tf^TcT, 1969 (^) : 3TT^
^ TTcRT STT1^ ^"cTef^TR ^ 6T^#RT

tt^zhr, 3T^fr^T ^.^.; ^r.^. ^ ^

cfjj %.fcr.fcr., cTRFRft (3RT0lHhd)

Tff.#. 1969 (^) : ^ rS45^Rmd sr^eT ^^c41 Rid 

3W Rd STc^ft^T ^dlv*
f%dle1dM; Rldl; 3RTt., 2 (3 d^TT 4),

109-144
, eft .TRT. d^TT ^tf^Td, ^ , 1962 : d 3TTR

^d ^IRRHd ^d dedtdT CsR^dd, (dTdtd) 

dM. dT. 4d. Rdf. 49cd #dd, 190-191

1983 : d^dd did dd4dd ^ddddddd, Tdd.,
i%Rd df^dT, 3TTd ^^ddTfd, d Riel-lid

^J9'(iI^d feT. ^eTd, 85-88
dRR, 3TR.^d., 1983 : 3d^ ^^dT^d Rl^Rd"

3Te^T^Rw dfd^T, ^eTd; 3fld 4T^'d!3d,

dReldl'd 4J •-l '(i I ^ d fef., R elH , 29-48 

^t.%.3TR., d^, €\. d^Tf Mdl-d^HK, eft., 1979 :
cfJ^YeT 3TTd5 ^^dl^d Rld^ell^R^H fd

dFR,
d^ddTef
3Tddl M l^l, MI el d Id fdR^dc, ^ed; dRd 'dl^'d,

N

48(19), 861-862
Ri^di^k, dft., ^TTd, d• d^d ^., 1983 .

R^dTT^ddf ^d dfRdd dd RlRRTdd ^MdT 3TTR Rf 

^-d-f 3TTeRT, Rlfd^dT ^d ^ddT
RnrRRhRd; ddRdd, ^■ (^■) RdReT fedlRTdd
3TTR RTeRf d^ RIR 3TedRd ^d ^dtd,

97-104
191

tT&ST*e - I

RpfRft, %., 1925, R^Rdd^d fedff^Td 3fld5 d^Rdl; 

ddd. Rddf. 20, 25-45
RndRft, %., 1927 : R^^TT^d fedrRrd 3fT^ d^R 

RldT. 22,. 195
RRldRI, dd., 1926 : RR^dT^d f^drRfdR 3W d^Rdl; 

ddd. Rfd!. 21, 190
RfRldldl, dd., 1928 : RRdi$d RinTRridjd 3ffd^ d^Rdi; 

d^T. R™., 23, 128

dT; ddd.

RRtFRT, .dd., 1956 : 3frRRfTd 3ffd^ ^d RRdTT^d
fRdfRrdd 3fT^ d^RdT; ddd. Rfd!. 51,698-71 1 

Rjft., 1956 : ^jd Rd-dlcfljR fd R’RRlddTsR"
^tdR-dldR. RraTei. RReT., 108, 203-220

^7ft, dd.dR., 1978, d 3Rd RRRh 3dR ^^Rm^d

f^dtRrdd 3dd> RafRldd, ^)HiR RdTeTd, ^dd 3dd 

^dd Rdd dd dT^dd ^efl^dd (dklRl); 9df Rdl. 

RTdT. RR., RdT. ^Rr. dlRdT dT-dTd, 74 

RRddd, dd.R., 1953 : tdRRRd Rr^ieiiRichd RdR

3dd^ d dlR Rf^ R dd^R ted, ^dlR RdTef

3TedrdT Rf%dd, ^.R.; tddR, Rt.dd.3TR., 89, 

341-358

RT;

TdRT,

d^'HlC, R.tt., 1971 : tRRT t RRRrd d^ R F^dT^d

did eTT dddd deT Redd t dlRdd; dR. did. ddRd
td^r, 272 Rt, 185-188

Retd d-. 1958 : ^d RtR Rd RRRR fd td tdd 

dTftttd; 2Rt RlRei, td, ttRt, III, 198-208

192



<±jdcJeil$d d^cj&lfvicp 3fE*4C4uf

ers^j w$\, 1988 : 01
3TFFcT^ i-\ c^h" cf fnl^ef H ml H

; TjpfeT ^t., 58(3), 446-456
1 926 : ^ft^T ^f ^ft^Tc^R;
f^TT. ^f£., 1 4eft 41%^, OT^FT

V, 3, 1243-1253
^sc^., 1 932 : # ^ ^ 3TTe^T,

ci IJ1 'Wf^R^Cs ^”4; RrT.RT^T. 4^-^.

1, 141, 195-242
^6^., 1 947 : ^eHl^4 ; ^n4.

^'MlVciec RlTpT, 90, 129-149
1 953 : 4^R^ 3TTc^T Teft^

3TTf^T^T 98,

207-211
^., 1 964 : ^ ^ Rfe^7! ^

oTFtT^f^'T f^s^’T AJ ^ Ri c'(-l 41 ;

'^'S^livi, 103-108

3TT^

cF

^6^4-. 1972 : 4v41?fFT ^-41 ffr>K:lf^'^cfci4H

^ FTrf^rFr '4T4f^T^‘; tt^cFF ^'SzU'3, .5, 339-

350
fPlfeTc^, n2TT TT^FTRt?, ^., 1977 : 

^ciNIvi^ 4^^150 feHlf^ie 3ff^ <^4,

^r ^ hi$^41vj1 ; ^dH, cT^tt z^ws-s*,
fFT.%. (■;8.) zft? f^fffvxfSRT,

f^FN cjdl7!, 254-259

193
14—41 Min. of HRD/ND/2005

qffidTie -1

4^4, ^.^t., cjidJlcfj, 4t., ^1 h)Rl4>, ^., vj|[ch0, TFT-

F^TT el I wl Ri 4), 3TT^, 1979 : Cs m'i Rn c>:i
^TT1?’ ^rf^TT '4’lR' sfrR’f^FT, RjFTT. Rti^.
22, 497-510

4^311ch|eTl, 4t., TTRFTRFFFT, TFT. F2TT ^§Rf^RFT TFT., 
1 999 : frjFTFfcPWd 317^ 4) I Ri-1) R| R| d

t)efl4<Fi ^R ^^TTl^C HI^H fR-rt, T^eFT, 
dRld4l'§; d4d 3fl4T TFRT^ RjFTFfrRF^t, 1(1), 
41-51

TfteT, ^sc^. 1990 : cf>4^fcR RFfTdT^ft 3TW 4J 4 TTI $ C 

f^MTRHdF Tt^ STcf^^R; TJeR (TT.), 1989, 1-13 

Mid, T^sc^. 1990 : t44RT7T STITT) 4J 4 'MI ^ C HI fac'd—
TTT^eTT FR ^^TT, fan'ld'lfa^l RRRT3, 79(2), 291- 

299

Mid, 'SscF cT2TT Til 4 d, 'C^., 1 986 : ^CsAc e'ldcl'S 4J 4 d I $ C 

CsHlfacd; ^dD, 4).TFI. i^-), §’S^4> GrPT) T-^CIHl4'S 

TR ^^T^ STt^T feM'lfaCd, 233-310 

tirfft, ^.^., 1973 : Rft^ stir ^ ^di^c %q'ifac 

STHT) §odl6d?4, 4^ T^cl, ^4>l^, faqi, rsm4, 
' 57

TFTFFR 1979 : 3TTF ^ f^qifac
sffTT) 4)41, faR^q-c, 4^7 faqi4. h 1 §d 

faqi. 4^ irtz, faqi. TfRfa, 52 

jftfjr, 'd^q)RiqLHi, TFT.cft. ct^it Rr^rfcFFqT, %>.,
1988 : sftRr ofF 4Rpt^Rtfrr tr^ ^ dl

194



tdvcJttfl&d Ucfr d^cjpllfelcp JfOytlol

Tte 4^-1 l$C f^JR cft^uMlc'c^1 ^ecilR 

0*-|[^cfjT; wl'^1. ^Rf. STR . RFRcR ^T 

^T. Rf>T., 3RTT ^\., 112-118
5RTR, €\.-ft. cfSTT TRT., 1962 : ^

RicR^I 3W ^ fsfvReT
TTt^ 3fl^ ^Refc^R 6I$ ^fR.
R^. #., 21(2), 37-48

4JI el I, RfjRf, ^., 6|MLl^, cft.RT. cTR RiMIcjI,
1996 : Hs HI Rl d^ R 3TcTcfRR c)c4),
RTtcfl f^R^cR, Rt!7 ^ft. ;ffRcft.,
Rhi . 1995, nRci.
21(1) 477-480

cTR c^leilM^I, ^., 1948 : R-Klcil41
R^TcTRft fRI-^ ^J ^1 'iH I § ci (R MI R^l dTT
3RftRp^^ TRRT STFFj 9cj|c;|; Ri-qi. RTR, 3tR., 
59, 11-75

R. cTR #.^., 1968 : RRtefM
off1^ ^ J ^ ^ I $ C RmiRiC^ R *il44 ^ 'll4 ll R c|7|vjcfl,
cIiRmIC^-XJ RifciRl'I'R c^l’R^M Z RcfjT.
R™., ^ ^ ^ ' 1272-eR, eftl -eft1 5

3TR.RR. cTR 'dz, ReT.RT., 1975 : Mg/Ca ^RrT 
^lelRlcfl : ^ cR^YcR 3ftcR RHReil^R^M 

^TefTR^; 3T^. 3Rt. ^). Rrt., 59, 60-68

IfjTR, ^.^t., RRt, eRT clc^R-CI^'l, 1 979 : RRt^ft 

R^lrrnRt ^ j*1 R-iccih)^iecl rtR, 
cfTeftfcTR; ^I^RFT 7^TR, 1 1 05-1 1 1 9

^IcKH,

195

tTffiSFZ -/

fMe[, RR., 1988 : Rf
3ttRRj-M R1?) Ri^^l^ci, 4^T-TT^^
RpTTeTT^^rR ^T Z STTcRT; RfRT. f^TT.
23(4), 268-275

3ft.RTT., 1967 : R-l^ ^ ^^cD4)
RR ^pH^1; ^Wcei, 20, 538-540

^1 ellcjI, iRct). 1 955 : *14*1 '(i l^c IpT eft3R qftlR fRM'IRlc:^' 
3UR ^^4 ^Kielcj f%R^c|-d>H 3TFT5 ^

; 31%. '113^. RTIRPRr3TR, ^^<1. ^fft.
fvRTeT, 5, 89-96

^4%, R^T.R. cTR ^eft, R.SrR., 1990 : 0nT*1^^T STT1^
4‘3%'8I$c—Ri^x:i§c ^R %t^ 07%^dl^d
07^<1 cm! vji ; Rprt. ^ufH, 54, 413-418

R^T, %t.'S&e^., 1924 : R^Rf 3I7R ^T^'3I§C RiMlRlRI 
sftRRHH; trR. f%%., 19, 412-433

RRRT^, 'See^. cTR Rt?, RT. 1965 : R
3l|$'(l*1K4l'T 410*14•!'(II^; eR. R1RT. %R. 7RT., 
42, 11-117

3fRt, 3TR. cTR 3%ftR %.3nY., 1969 :
Re413 4-^5R R 7R 3TRTR ^TR 3TTe£r4f%4R

rRmct h7's4 '<i4Tc'1i$v4^m, 4tR% 

f%R. #. 31^. 80, 1947-1960

RR%t RT, %., 1 908 : R'^ft^ 3TR R^Rc4! RT^
3TRR 3ft-7, RR % 'R-l IR R Z
f^R^ej-c, ^07^ fvfRTT. . 9, 95-100

196



Ucjj d£c)&lfol& STExjtjvi

i. vJte. cf^TT ^., 1969 : f^PRTcfM
3Tt^ ^Tf^R ^^Pc-ll^ciTf ^ to^ 

f^FRT. 37, 394-408
•^i^leTM, 1948 : ^ CsHlRndTr ^eT

Ri^I, ^ivjflei, JRT. 962-^ft, 33

TT.^t. 2)ir, -£\.tf\., 1973 :
^.TRT.^fr.TR[. 3Tr^. 4^. 820, 379-

sITTcTT,

384
^■cp, 1950 : Hs^Rmcl ^l4eT k;^leiRi^

GTT1^ Rl*1 ■<e>H ; 3^4. RFRT. 35, 985-1013

XT., tt cf4^ 3fl^ RH^ I el 1x41, 41^1 mR^., HK<b'1

^&^.#.x41., 1941 : 41 letRh>R RmI^ 3TR
ferflf^^ 34^ XfTTXj^l, ciiRmR^T; XIiRmIR

fe4RR R4^effx4t ?R., 5, 25 xj. 
tRjfr, x4.x41. CT2TT ^RcfTR, XR.3TN., 1964 : tt cf>4^c| 

aftqi ^f^PT 4J 4 Xi 13 4^1 R 4 el;

^44. f^R. #R:. 23(2), 49-59 

4r41, x4.41. cT^TT 3R7, 1971 : Cs^^Riqel ^pteT k^eflR-H-f 
31W 4T4m^‘P; ^c4. 4[. JelK1 ;44. Rxl4 ^X-cfl., 

17, 1-5
4r, r^., 1983 : sfn^ 4t4pt^p 4^

XR.^1 .■^fXjFT ^l4et Rl'MI. Xil>HI.
3ffp4., 30, 375-381

4Rfc, ^ #., 1965 : ^ nsIR^^^TP 4^
Rprt^Rrpft arn?> 4r4 cmf4^ 41^4^ ^

197

trfzftm -1
^R7! Xrf^TTT, STR^feRTT; 1^1^1x444. 4>)^-h) .
4^T, 29, 781-799 

517^41, v4.31T7.,
CT21T xpr.x4. 1993 : 3TT^4c4f4cf>
3tnx 4t477t^s' sfRix aTcpppT k;R^i, 4t44r
PT^rn, £ix4. Az., 4xpft 4t., 3T2I
7TT., 102, 50-54

41.x4.stn. ctstt 4e4er x4^., 1996 : 6i^l4j4xii^c
XF^Y44) el I $ CP XR 4f44cNT 4^ STePefTR c4xT7,
XRTe^T, 444, d41; ^Az\ 41%. Rxi4, 66(5), 991- 

1002

^4ef, xpr., w4 41. srf^rRpr, xr. ctstt c4ff^pr, xr., 1984 

: f%eRl4?M 41 XR XRT 44^TXR 4^7 414xjT 016)1441 Xi 
3T 4J 4 Xi I $ <i Rr^XH RXJX7 4 TT% 4c)lvi44ci RHlel^-l 
(4p 4^eT 5TXR,
4 4fef4f4 X-D1% A\ X-h) 1 Xi; Rl^lsiiijl'P, XR 17, TpRT. 
5. 595-602

^4el, XR., wi4 41. 3)fe^lRh*1, XR. efSTT ellfcKH, XR., 1 985 

: z ^xf^PR XRT STW 4J4xil$cP 4r 4mm 

rxt f4d4xs‘ z f4x-0cj4 sfTXfx 4fcRl441f44rxFq14; 
XrpfeT f%4r. 4t. ife., 26(4), 255-260 

■*TcR, XTeT.^X., 0I0, 41 .^X., 6|xsi?H, 4x.XRf., Rr , xr.x4. cTSTT 

0')e1, XR.XRT., 1976 : 3704X7 37T0 4J 4 Xi I $ C 

3TTTTX 4r1c7 144X7, 0lxRle1 c16xlle1, e)<RKs) |%R^0:, 
X7R X% 0^4lx Xjfl.XRT.3TT^. x4. hRcI ., 15,
141-146

, X?.^., -440, XR., 4f43Tlf4X7, x4.

R0) MIX c77 40!<r4

198



cddcrhl1l0d UcfJ djcfenfihcjy JjeZJZfaT

'Hcr^rcTFf, CT2TT 1979 : STT^f^T

3TT^ 3(1^
^ilf^cT^ RcRT ^)41, STe^tel, ‘^•Ift.,

f%RT. f^TT. 9(11) 801-809 

m€), TTcTOT. ?T2TT XT^ef, ^.^t., 1 979 : 3TT^
Ml^lkjlcic^vjT 3ff^ ^RTT^ ^ ^pRTcT; 

15(1/2), 24
1990 (cf>) : 3fR ^^'Ml^ci;

f^RTRT ^ MlselKH, ^ ■ 11, 186

■HKcO'-q HPT 1990 (H) : ^T HcxR M^l;

f^PR"ef 'i-Tl'O^i ^. 1 , 35 xj.

HRcfrq HR ^Tt, 1991 : ^
PT%^ ^Mh, RT.xpFT. — 18 

xpftH, isfi., 2001 : xr ^PT^YR RTR x#?
^cTTfeT^ Xj^ pt^RxiRicft ^R 

HI $ PiJI; RT^pR ^vjftpRRf xspfeT, 3(3), 25-28 

RTpR, ^P., 1960 : 3pPpR 3RT7 pRReTT^R P^pRT^R 

P^MlPlCR; pRT. R^. 3TP. . 71(12), RFT 2,
1921-1922

Prf^eTpfR, Pt.XXR., 1896 : Pt^R 3TR R He^lPpT^ R4R 

pxg PpReR 3fixp R RTRT (pTpRI^d) %eR
3RR H^PPtPPt pRR PeTR, R^TR; ^RRp 

Pt.xRl.SR^., 29, 36-38
PpRi XTxT.cfT., 1 934 : p^pRxR HIR) PpRHpR RRR p^RR 

P'xpRT^R; RRlPPt RpfeT pTRT. Hl$ • PcelfP. R^. 

6(1), 19-35
199

tjffiST*? -/

pRT, XR. 1 960 : 3pPPjR aw R ^TRpfP:^ PpRTRRR

RR RptecR, 3RRIRT fPf^RR, xp;pT^p
4RRR, 26(11), 228-230

pRI, X^R. 1 967 : PPPpR affxp 3TeRpRT P^pRTRRR; R
3RXTT PpRR 3TRpRT (RNTR) xp. ^ cfR
RRt. 54<p RR, 213-214

PrpRR, P.Pt. 1974 : PpR cfRpfpRR/ ■fpRR ^Terf 

375
pRT, 3TN.pt. RRT Rf^RJ, P.XRT., 1961 : pt pRTT pfR 

3Rxp pSpR
^VPPPfTRRR; RpR pRT. RT. Rf^RT, 2 

pRT, RRT RRT?RR, RR.PT., 1 997 : 3pR RTPR
RTppR X^ xpRPTRpRR ppR 3ffR fMPt P^pRT^R 

R1RR pR XT pTR f^Hp; %fpR 97, RTppR pvpP|Rp 
xrPPtxtrr 3pR pf^Rj( fpRT. PxrT( fPppR_ 182- 
187

^f^RTR RRT RTHc^, xp.xp^^ 1962:^^^^^
PMl PiCR 3pxp RHpRT f%PpRR, ^.P.; pjp. PpT.,
16(2), 116-125

^HXp XTR.% ( 1 977 ; prpRT^R PppRTT^pRR TTRRR RTRR,
3THpRT r^P^RR, ^P.; (RT7fR) PP. Rj. 
RfP., 64P rr, 13-14

^Hp XtrP. rrt Prtjptt P.%w 1983 : PPP
pxrpPuiR r^P pR) PhPP PPrt^r, 3PpRT, 
^^4R, ^P. (RRm), PP. ppRTRp. 3Rp., 

70P RR, 1-2

P Ti-

R R RRpR pR

78-90
RR

vll^C

HR

200



cfiddtHI&d UW dfEmaai

cf^TT viR^d, ^.STT^., 1 987 : ^ I $ c
^T >riR^ ^cil^l c^cRT, eTT^Ff ^Tf^Tfr^T, T^T; ’TT^fcFT, 

(Tt.) ^FTTv^f^RT 3U^ 

f^rar. #. ^^Tef ■qf^r., 36, 119-122 

^JeR, 1fl'., (''H11.) 1 989 : ^1J *-1 >H I $ d. : Ri d'l vjf) ( R d^ I elT, 
f^rar^f^R^t ^i4^m qrrqf^^Tr;
h)-\)i\ I^ ^TlRd 3fiq f^FRel IdM'lRld^T, 28, 4, 

qfeRT, i-dCiU^

A^d^'lq, qq>., 1976 : Rrrct f^qrRr^T R<
d) d I $ d^T; cTTedR qq.STR. (^RT.) ^'l4d'ldl^d'H

TR^fcRR, 645-662

4di^, 1983 : Ri-R^Rk-^ 3nq> ^fdAd'D 347
R, 365

4R7tRT, 3TR.74. cTRT rM, qR.RR., 1982 : TRRRR^Ref
'414-^m sttr Rrtcrr fRrq z q^RcfR^RR 

3TT^ RpRcTT; 4^Hd 4R . STIR RfRcTT ,
7<pr 3ff^ RRR, epRK, III/3, 1-10 

4%r41, ^.i., 1973 :

fd m!" Rrl d 7T;

, ^.■qR.Rft.RTT. qr%. 4R7, 820, 9-19 

Rtf^RFft, Rft., ^eR, 41. cTRT ^4, RR., 1982 : 41 4^7 

3T2l 4^ 41 34f4RR 3Tf^ 7441 4^7-TT^
Rd ^ d I $4jRR sHR) RR7T—dR^fe, V^T^lR 3TTeR
RftTRPteT 4^ RifR’RRiR, STlfT^RT 4^ 41 R^>7^T^R
4 R RI $ d fdHlRlRTT 3TTRj STT^RpH—r! d 141, 41 >H 

4cTT T^RT, ll'i-d IR|dI; ^RR. RlR. 77, 617-
631

201

triffir*? -1
rII^rRI, Rfr., Refl, qr^. cT^n TjeRf ift.( 1983 : 3RR 41

RR^RPT 3TTR) 4R^I$d; RRRdR qR. v4. (7T.) f^RTeT
R^lRldR 3RR) 41 3TTcRT 4^ 41 3TeRT^R sRlRT ^R 

^R, f^FR ^erfR, 1 05-1 1 6 

RtF^I, 41.%. rrt fR^rr, ^.%., 1993 : 4'^t7r4d' sttr? 
Hl^R)1Rdd R-lfddl rIc^RrTrRrTR RRR 4T4''Hl^d 

3Tl7 ^ ^{4RfRR7 ^rRr 3TTR7 RTd%1dR-T 

eR^%4lRRf%R; ^.( 65(5), 422-424 

RlRR, 41., d4$dK, ^41., ^TRRTRRR, 41.3TR., 1983 :
441L4lRi^^M 3TO 4R>!R^d IfR dRlddId ;
3TTR 4R RI $ d , dRddld 4 R >d I ^ d f%., ReTR, 81-
84

41^7, ^R., 1 983 : ddlHd TTd RR4 RRR ARRiddHl'dijRd 

?R ^R 3je^.IdIRi4R R1^41^1R'd7f; RtR. R41., ^41- 
60, 5-65
4?rt, 1993 : RraTenRI R^ Rfrr RtiIRr 3r^

4^ 41 R^id rRtrr %i7 

Rrtr, 9, ^cK-R4d41 RtRr

RfRtT, de<^., 1969 : 4q RRTRR^RcT 44fRR?TR 3TTR7 

41 Rrr:r Mg0-Si02-H20-C02; 3R. rRcT. 3TTR) 
i-ii$Ri, 267, 1082-1140

4RR•d, dd?^., 1970: ^7 4dR|R prr RRRtrrr%14r;
^7T. r4. RtrtiRtr. 3TR.. 113(3) 274-325 

7TRFpRT, 41.41., 1996 : R[R7ef RtiIRr 3TRP RpR^; 

fddl. Tfl. ^f%RT, 4Rc^7, 471 ^.

4^ 41 4R4%c^

202



Ucp djclzilfeicp 3J£dJdjul

7Tt|l<^tull, cTSTT fcJqqMiq-l, 3TR., 1997 : fvfRJToTTuf)'
317^ cfr^\ccfr' fuRff. TTt. ^f^TT, 353 

TRTcTPft, 3TR., 1 983 : 3fR) ^ sfRRTT^^f
WT ^elH; 3TPT clfHel-ll-S
feT., ^eRT 119-129

x

^FTRTcT, 1928 : §Tl^ RmIcT 37FT ^ AJ *-| ^ I $ ci HsMlRjIci 
STT1^ HI Rl ^16 eefl, 'A^R' [h «7C; ^4>l^ A7J7 f^RTT.
f&nt; 27, 18-28

TFTRTcT, At. 1930 : At^ 317^7 ^ AJ A >H I $ e 3RfA77 3TT17>

., 28
TFA77, At.^. cfSTT At^AtA, Tpr.^.^., 1989 :

. A^I^C, A^TTT^^ A^ WtTWR: tA^TWTvA? AfA^TT 

% c:^ A^ 7A77; Al^fA, fAe^I % .A. (A.) 

Ah A^lei A>777 3ft7' Al^ , WH
TTTrAte^, ^ AA>, 297-321 

TTeAt, Ani A, A., Al H M A A , 3TR., A At A, A., 
AAfAfART^, crr^. cT27T AA^, ^., 1997 : fAAcAAt
A^ A^i AfA>vrH A^ A dcwixisi A^
AA ^7 A wft eprr ^Rhi (AAA AArtft); 
fAA^i^RcM A^i, 10(5), 251-270 

7IcT, RH.3TR.A. cT27T 3R27 1950 : RpRlAAt A^ AtAAt 

sfn?) 3TcAt^i A'di^h,• ^iR. $Ts. RtA. ARn. 17(2), 
67-71

7TH, ^.3TRA., ^777 TJ., A'H, A.A. rf57T TTH, ^.AA. 
1964 (cjj) : STeAt^T ATAT7T^—3T^A77 A^

HI Rl h 6 e-A A^^TT; Adi A Rhhi .

203

trffisFE- -/

RthtrAA, ^^hdc A1^ Ain A'h ^ AfR-cc^iH, 
A’h A27 A^ At A) Rb A ? m ,• ^tA. RiR^i RtA. Artt. 
63(5), 229-248

TJcT, 7RT.3TR.A. rfSTT 3T^T 1964 (7l) : 3tA ^
^Adl^^l^lH A47 3TeA^T A A HI ^ AA^A
AhAAr A^ A^4A^77 Ah^^H; £lA RA. 7Tt77T; 
23(2), 60-70

Tier, A.3TN. cTSTT AA, A.TRT. 1983 : AA^A RpRe77— 

Art Ar AA^i^c,- stth AA^i$c, dfAdni^ 

AATTT^: fef., AeR, 19-28

Tier, A.A., 5R7R, TR7R7. -qT^^cT, A.TR. 7T27T AgRER, 
tr.trt., 1994 : 3ftfAApr 31743 i^A>(i$c Rk-c 

AArT^ fAd^dl$A^M dl^R ^Rdl,
A^R RrR ^es:, cfRrfRq3; ^lA. fART.At.^. 44(3), 
267-274

rtr, A .A., Ahhihr, rh.trt. f^rrtrttr, rh., rrirA^hy, 
A.A., 774, 4.A. cTRT fAcR 4., 1999, ARtA A^ 

AAfART 37747 Ah ci$h fAARnc ^h A
A^d-dl 4R77T 37747 H7HfRH7, AfAR7; ^lAef fAAf.,
At.f., 54(5), 449-466

774, 7ft. ,1971 : RiRnRb Att 37747 AAttt^h A^ 4^-
AAhR^r AAttt^h A^ Adlni^c ^h A httAAh

77477 37747 A Ate7 AIRd; A.RH.A.At. ^A., 38-
39

7747, A.A., 1974 : ^ 47744 37747 AA77T44 44 4^ 

e774H74\H; At.477.3774. ^47, 5(8), 12

204



c$<JcJtHl$d UcfJ djcj&ifoicp JTEZJZTuf

TIFT, tfl.cfc., 1975 : ff)l >« el I $ -I ^ ^ 'JHI ^ d RsHlRjIci 
d I $ *i '(-C^ Pl'M'J

3Ttf^f^R; if&CH f^PRcRT, 29(3), 18-24 

FTFT, 1 980 : c) d I § C7T Ri-mR1! sff^ ^
3TI^ ^c-^l^F

f^PRdfT RR^f ell^d'i-cl'T, RR^c^ci,
^t.^T.3TT^., f^RT. 4f^., 44, 340-344 

'ffRRR, ^.3TR., 1947 : 4^'HI$C, vjpfd FTR.
RtH, 6(1), 26-32

TRT eft.^., 1959 : 4J ^ d I ^ IR 0 Ri ill el | ufl
RFR cT 31W TRR^TRT 3Rt4?;

86, 224-225
7T^T, ^Ff, 1985 : (^c^dcfr) ^ RRel^l^l1-^ 3TTF 

ifem-, RpRcRT, 39(1), 94-99
'^'Sleicb , %.^., 1909 : CI$Q*i ^ 4J^RiC'Im),

mRR . Rifl'd., 17, 300-310

^fR, cT2TT cJTSRR, ^., 1975 : Z Ri ill ell 41,
47 2, qi^ II ^ReRT ^ ^\., 371

^27, F&C^., m)FK-471, cT^TT ^47 F^.,

1995 : qlcll4lcHlR>^H tR MleD4d RwIyr afiq? 

^1 'Ml^d.—^fldl^e RnlRlC, F4F—
elR^Iisi, 3TTeRI, SilR^qi; T^f. RrIT., 90(4), 
763-781

4tOHq4, ~i. cT27T RrcRT, 1966 :
41 37147 4J 4 'ii I $ C FldlHI^F; .

Rrh., 61, 582-586

471^

205

crfzfST*? - I

VIORchI, 4- 71277 f4cRI, 74.F^., 1967 : 77 4^7R^H qf[^ 

41 ^ ^ iAz 37747 ^ FldlFT^F; 444.
Rt4i. 62, 149-151

4r4R, 37R.4. 77277 ^fcRT, 41.37R., 1 951 : 474f k|cqlR-4)i|^

47^Vd R474Rr4eT 27447 ^4felR777; 374. Rr4^7.,
38, 80-91

di§cR^7, 44., 1917: 34$Rhi 44J4f ^41 4r4^f

Rl4Rcell4'<-cl^'1 —: RTF; Rrnlel,444 4J •! Rh ci

441. Rttri, 9, 159-166

4x7., 1953 : ^1 ^r4|4 ^ zmzA^f^t ^4 

^4 34^-41e44; ?l447447 R7447. 4^1. Rr., 3, 305-
331

dISCRk|7,4^7. 4277 7-DJId, vS^., 1 954 : 444^^744 3774 

ARR744 3774 47^14 44 4i\5q|ci>ui)4 41 ed 4 Rl 44

41 4R4^4 44 44744t41474 44 
344474^4; , ^44, 4l47?7., 99, 201-21 1,222-
235

477^44744, 447., 1933 : 44^47 374)Rl^4 fcT4 4^477^4 

RH1R1C77 44 4144 (471447^4), R744744 37%. fcT44. 
427. 4^4. 44744. 4R4. I 142, 233-242 

^144, 4^.44., 1992 : 44T477%1 37747 474^ 444)44 
FR4T4447 444 ^44 ^R74 c)4>, 4 7)44^4 4R c)47( 
474% 3774%RT47. %R; R747., 81 , 215-219 

fc74%4, 447., 1973 : 4TR%4% 444)^4 R744447, f%T 

%47)4, 288 4.
44

206



Ucfr djcjrflfolcfj 3-f€ZJZJaf

el^'i, V1^-, 1932 : 4T^^Tr^"S' jpf ^feTT; STFTY^, 
ftc^. 125, 689-690

, 3TT1?., 1960 : ^5Z dl J)':-cf^'7T^j'Slel^l

KlKi*) 3fr^f^ dlfn Jl,
^cT. . totals. . te., 12, 3-65

c-3 Jl ^ Rl C eTFR^t^T;, 37T^., 1972 :
Rpnt. f^qr. 7, 61-72

, 1 977(^) : A^dl^C, ^ RplTd
3ff^ ^ TtzjH 3TT^ tf&m — TT^R-arPT, 

^t.XRr.3TT^. Rrt. pfe. 30(10), 58-59 

cR^T, ■^.‘^.■'PT., 1977 (^l) : AJ *-! I $ d, f^RTTdPjft 
f^PR'd R dl -i\vjI STT1^

.trt.3TR. Rrt. qf^T. 30(10), 58-59 

crf^dT, %JRT., 1967 : 3fPP 4J ^ 'HI $ C r^M'lRlc
4^ 4f4p5RT 3ff^ ^Y4e'ldl^dd
^ ^lleD '(Tl'Tld, f^R^dC H8l^, fldRTd 

f^PTT. #dT. 4(4) 125-128 

qfec;^l, dd ., 1968 : dtfRfvjRT 3TT1?? ^ 4■**-)dI^C 34^

; ^dl. f^RTT.,

RTdRTRf,

, cpTTC) Rqid-MI, ^

63(8), 924-934
qR^'qi, 4>.''R:r., 1972 : srfR'f^Rr 3fi^> 4t

ef^ 5ft4>f$RF[ JiJ|')c4l6|^
^Hlvd %dTeRT, ; 4 fe44tel'ldl, 19, 115-
128

qfc^qi, 4>.TRf., 1 980 : RRTTeTRft SRP 

qiCs^i sTRf)'. f^di. f^rar. 291
HTeRT;

207

crfzfer*? - /
cIRT, ^., qR-4f4d, 4tR, Tpr.sftR. rfSTf

^pr.^d., 1 996 : 4T4dR£’ RijRJl fRfcJuRf
RRFTR; 3T2| ^4^ dId 4^4, 141/1-4,

293-306
cTt44r, TRT. (4.) 1994 : RRRd f^frf^TRR 3TTR 4t

— sft'ff, R^ -M d 4^ TJcKi; pd^f^TR,
4^d4^d IpT ^4>RnR|0 f^Rffdt^fl 4t4R,28,519

4-
qieC7, 'dT.STR., PTe^R|0, tpp. cTRT RRR, RscJ.cft., 1973 

: 4dtdRci d RIP

RiMlRjlRd f47R
dldR 3fTT4f4Rn; d4d 4fe. 4^., 43(4), 1021- 

1030
f4f4dRT, Rd, d47, ^.^\. RRT f4dr4, ^4.dP., 1954 : 

4^471^4 — td Z 4t 3TTR ddFT ^d
Rid 4d?RT, d<41 ed, 4)dR 4^ dR4d dT.fcT., 4t4, 
tj. 406

#dfR, ■'T-'qd., 1 988 :'d18dld4d v^ldnlfd^M 3ffd 3Td4RT 

4T4dRd, R4td4f4dT 126, 403-406
^.47. dm dd4, RdR., 1993 : 4t 4T4dT^:-f44d^d 

414tR d I silked ^d 4t qd-lecjl 4^ 4dTf4dT dldt4dr^d 

dTk^cH^ld, dldd 3TT41. vr|4d dTd f^RTT., 96(3), 
126-130

^4, 3fR.4d 4. dm 4l4d, 3TR., 1983 : ^ ^d444dd 

mm 4R4tdT^d-4d4RT5d-dff44cRRd-4T4dT^d- 
4T4dRd dd mid dTdd ^4d,

afR^feRTT; f4d4l. 4d3ftd, 47, 501-505
208



d^uo^eil0d Ucjj djc)WTfvTcU JiCdjdJui

tft., 1.983 : ^ 3W 3T^TT ^ 317^
feqrf^TCTT ^7 mtjS 37f^ 

ch’ilcic^; \ji«4cT f^RTT. ‘TTt.^., 24, 343-355 

eft., 1983 : 3W dRlol'll'S; 
3T57 crfteFTT7| fcT., T^cRT,

1-18

^oTTWr, 7^., AZZAZI, T*.' 3TT^, 3fR. rfan 37te4^t, 7^. 

1987 : TJ ^ 37fc T^f^T 371^

feHlfae 377^ 7jr^( ^cT7Y7 (T^r); f^R77. 
f^ff., 22, 23-41

7-ci I $ *1, 'Ssc^., 1989 : 4 ^ I ^ ci ; f^Te^Tf

(77.) '7T'7^^fc7%;777 T^dNlv^ 37k ^te^77, WT 

^777^^ c^, ^ I77^>, 255-278 

W, 3777'. CT277 ^fM, 1997 : 377^
AJ9RiCI$^^M : afrkkTH 377^ if^t

4 9 >M I $ C, HI<?i>7; Tjk^: 777^77, 73(9),
789-792

k7fen7, k.T^T. 1968 : ^ ^&77 ^*-l7HI$C-^7Hl§C MlR4d, 

^ 4>T7j€t, ^c77^7; 37k f^wTRld77 37W 

^^7 1933-1967, ^PiJ1, 4^77.

^5ft. 1608-1622

^c^T, 37f., 1972 (c^) : ^)Rvji'Ic4'!^^' 3rredkeT73^kr^T
4^7'fck^^^T7 kf^f^^cTT" 71T\7cJ|cbv)i'|^i
3777^:ft, kTTTTcTT^. A^)., 17, 1-18

209
15—41 Min. of HRD/ND/2005

vfzfsrte - I

?Jc^T, 37t., 1972 (ti) : ^77
4eTT3ftv7r^^k 377*7 sfikk^T
krif^TTkTT' TTTTTcTTcf)kt; d7k Tfkftfk^T RM7k 

rSHlR7dT7 37^7 k 377^77, kM
N N

Rh)., v^e^TFrr, 15, 125-140 

^c^TT, 37t. 77277 <7|qc7Yi 7^7., 1977 : kfkkckl AJ 9 7i I $ C 
kflr477 RlR-i k Tkft kkTTT^d fkkfkd, ^c^Rhc^k 

(cTTjkTeT); 4k*7, 77277 , 7^7.7^. (77.),
cTk*7 7k T^d'Tsnk^ 37k kfffkd;77, RAJK kcTkl, 
260-270

, '^.3777'. 1983 : HI^Rl4! Rlkel^kl STF1?) 'AkTTT^d' 
R Ml Rid 77 37k 

kkTHI^d fk. 7^7*7, 99-108 

khkfcP37,k77.<ft. 77277 *77*k, 37).7^7., 1998 : Rkfdlk) 

377^ R^mel 7k?T, Rlkell’Ri. 77). ^fk77, ^^77^ 

, 416
kkTT^TcT k).k., 1977 : 37k AtwZ ^ k^Tcf 7*7^^ 

377*75 A4 A 7i I $ d fd m'| Ik d 77 377*77 Re77 37f*77 7-1 el H 

(dfAel’II'S); k). ^k. k?7. 777^7 , *7k *7,
43(5), 323-331

k)M17-dM , *f).k., 317iel, *7- ^Hl7 , *7-, 2004 : Z
377*75 Ak7-11 $ d *k ^2777: kjRi^77 kP7 k^^vS 

7-d^)vj1 (TTTT'k), kkpTk 377*7 kef 377*75
*7g^77, MiRrI ^^7-cfld^d', <^671^*7, 37 

TTcTRR, ^).^6c^., 1 989 : RlktAd: kkRld77 ^*7 kfd:^ 

TT^TT^kkd', *JeR (77.), 61-94

TTeT, ^tk.

2I0



Ucfy (fydfnifolc/y Jf&tjciol

■<1 ^*i M, cT^TF ill 61 ^ ^, ^c^., 1 989 : ffbLcl [tbcl I $ *1

: TT f^c^( (^f _) 15-28

%.1^cT., 1975 : 3TPT ^ ^ftcT 4J *1 ^ I $ C f^ftfufS' 
f^RT7 STcf, tefkHI<i f^R. 29(2),
98-103

^TWH, 1976 : 3W
f^TTcRTT ^cvR M^l, I^h'iRjI^McI 0|*1Rh>H

VcbM^Pi^ ^[^RicTl; %R., f^fl. ^
f^ccft ^ PTCRcT ?fr^ ^T, IV, ^ft.^T.STT^.RRT. 

41, 150-175 (WT^R 1986) 

cfSTT ^IhI , Rv^T, 1 997 : ^J 3 I $ C RrYcTRv^RR 

3TcfFT RR 5RR, RHmd f^RTcRTT :

4’^cT f^'MlRb^Md ^fvr|j( 4-cj^vS
^FfR R™. Rt.^., 49(3), 289-296 

f^R, ^.^t., Rff^RT, 3TR. cTRT t^rj, 1994
^ RFRTcTT^ft f^TRl^f^T-^l 3TTR fvrPRFl 
feRpdCR 317^) vr|^ ttr RRfR' f^RY,
48(3), 178-180

ftR ^.Tfr. cTRT Rr, R^fcPbT, 1985 :
Rc^T^f^TR RPR STIR |cb^MJ|cp, RRRTR (RRIR), 

TfW. 3TR feR. TR RRPR

3TTR ^WRTt^RR RfRcfTR^RR, fcRjR

Rl*cjR|., vivj^R, 16-17

RTRT, 3TR.^?. 1967 : it ^Ri^vr) 3TTR R^f^RcT f^RRcR 

3fTR ^f^RT, 3T£RTR 27, 4^RRR, 383-397

\14^ I h I,

RRRTcf

: RRR-

21 I

vffiiine -/
RtRT, XT.%. RRT f^RT ^ftRcT, 1990 : RcRRt1%%RR R5

RT^cI RR 3TtRfl 01 <s|Wd RRR 

^ Cell’d RcffR 

^RR TJRR RtfcRR RR ^R cRRR7 %RTcfRT (RTRR), 
f^RRRR 37R TJRR^Rft'R, RR 3TtcR, 9?HI. 

^fcT. Rlf^RT R., 8

fWr, xft.R. RRTcRff, ^ cfr.^t. RRT ^RRR. RR.RR., 1 989 
: fffpRcTRR ^RRR RRllf^TR^R f^TR 

RlcftRRRR 3RR cRgR 'IRiH, 3TTR M^l; d4d f^TRT. 

Rt4. 33(2), 183-185

^4d, Rsc[. 1955 : R,^ XR^^R Rl^C^lJK RR ^16foiJP 

RTTR^J'IRh^, epf-R. w^t^, RtRTR, 100, 79-84

7-fl'HR, 1964 : RH
RR^ fcTRPrtR Rtr RTepf^c^R RHt RcHTR RH f^RtcT, 
RT^RR RRRTR, 178-191

TflRcT, 'Ss«^.1 1 969 : 3TTR^7 RTfcPTR-’^f^^RR’R
XRRR^^R X^R ^J3Rl4 RTR ^iR RciTlR (RTcR^rf),
RRRT, feRT, 4, 225-233

7-flRcT, RR^.GTR., 1984 : f^R^RRR 3TTR ^ ^RRnH 3RR 

R^fl ^^RT^R f^Rlf^TRR; RTR^R RRT 3PR (R.) 
Xtffx^RlR xjR xnftv^f^TR ^R ^ RR^TR RTR- RtHRcI 
f^Rlf^RR, fR^RR-jfccrfR, 177-182 .

, \3vT sfcRTR, Xp^cft RlC'SH cTRT 

^c^RbR XT. tRR; 2001 ; RiPlRb^R 3TlRX 3TR.^4- 
TR^f RRR 3|1RRr 3TPP ^^RTRR ^R RTRRFtcft 
#RR, Rcb't; xjptcT f^PTT. R^. ^., 58(3), 231-237

^^R RbfbR,

212



Ucp 3TEZTZfuT

^TRi^Fr, 1983 (c^) : #qfeFI 31W

■RT^fT; 3TFT ^l , dfRcl'll^

fcT., ^eFT, 57-58
^5)6RPiRH, R’/cft. 1983 (^) : 4inSRI ^ff1^

#^(1^; STFf ^1J I $ C, rlfRelHI'g *-)J ^ RI $ C

feT., ^eFT : 63-66

^§F^FT RF.3TR. F^TT v^'R, 3TR.RF., 1959 :
aff^- 4J*-l^l^ci ^R aieR'i'Sl CsR^Rc , ■^.Tft. (^FIRT^l); 

ifc. RTT^RT RR^RT, 46cfT ^RTR, FFT III, 233 

^R, ^.RR., 1988 : R^TRIR^RRT RT&eFF aRR? 3TTcT ^RR 

f^TRRcRT RR^^R R^ef, elR, RdR), RRRR, FtFR RR- 
f^-TFRR; RRTR-ft., FRRFTTFf, RTFct.
RT^.^ft.RF. Rft^, ^.aTN. RFft, ("F.) RT^TR

R'R R^RRTR^R ^R ^Cs-MI, %FTeFTR ^R,

^4ldH, 61-77
^R, tftRft. FFT aFR, 1966 : 3TR^F R^ R^RC'Tl RTR^tF

aflRo RFTR-RTR ^^FT^R; RF^. ^Ts. Ri^. FfFT,
25(4), 93-96

^R^kll, RF.^ft., 1980 : ^IRhR> R^R Rl’-ffcTR?
afTR? R^fR%R ffiFTf^F R7RFT^R f^Flf^TRF RR 

RfRRrRr FRF RFFF IR^ftFRR, f^f^RR fR^ftFHR 

ffrRF.^ FfF FR^I, RR.%.Rr.f%., 234 

(aTFRRf^Tef)
^R^FTT, RF.1^., 1990 : RlRf^R) FR^f aRR) f^sfjFRR 

^^FT^R, f^sTtFFR fef^RR, (^feRT); F^foT 

RF. fuTRTFT; 33, 1-1 1

213

yffisrue -1
^RRFTF, RRjft. FRT RTRR, aTTF.RR., 1 998 : aftR'fvRR 3TTR> 

f^TRteft ^^FIRR rsn'lRild, aTRRtRT f%f^RR,
: R RrlR'lchRl^el aRTlR; F*teT aTTR) aT%. f^TRtFT., 
41(1), 1-6

^R^FTT, FFT RFRuff, RF.-^. 1988 : RrRFeflRRFRT 

FR^t afTR) f^l0c4) ^^FTT^R, aTcFlRT f^f^RR, ^.xft., 
^1%RT, RFfF FT^F, ^ReF, R^ReF, 36(3), 150-
156

^RRFTT, FFT RF.^j., 1990 : Ftf^RFT
ar^fcl Ri ii FR^t aflF flR'teft ^^FTT^R, aTRFtRT 

fef^RR, $Tsri, vjI^cI FTfF ^RRF RR R^RRF
38(4,5), 100-103

Fffeft, 1 954 : ^J9'dl$C, f^c2J 3ffF R f^PTFcF RtRRRR 

aflF Rf^FT FTF R ^FFf 1934-46;
RF.arr^., 80, 426-437

F^^ft, cft.tff., 1962 : ^FTRR; ^RR^ Rft.RF.aFR., 90, 
253-260

FFtf^fFT, ■^'.''ft., 1 987 : RR ^R^RRRTR R RRRt^R ^fe^RF 

RR FRF; 274
FRTRcT, Fft., 1991 : >sldFlVl aTTR7 ^^FfTRR :

RRFFRcF RRF R ^FRRf aTTFF, RjIr7el741, 19, 52-
55

FRTRcT, Fft. FFT RF^, RF.4., 1 994 : ^4fTRR FIRI^^RlF 

RR ^RF : R ^F FR^ RRF HpiRd aflF 

d'l 44 4k%RfF anFF (RTRFteT —aflf^FT); f4f 

affR^ ^^RtcFRft, 41(1-3), 543-565

214



&lcJo)eil$d UcJJ JJbUVcrl

f^prfcl, cft.3TT^., 1 976 : f^TTefl^ft 3rfa> f^PT^eT h!Rn, 

Rr mRh^K-I, 532
f^PTfcT, cft.3TT^. (TT.) fh^T\, ^.3TT^., RFTtf^T, . cTSTT 

zn^c^cT 1983 : STT1^ fhHTef

MlRjIci"^T Rr mRcI^K-1 , 288

FT^rf^^, 1956 : HI^'lpRlto ^TrRft, A^]

f%eT, 296

W[€\, 1987 : ^ ^ 3TW
■RR cJjvJT : PpfeT 57(1 ), 1 66-1 83

1?.%., TRT, CT2TT RfRT ^.%.. 1994 :
RT1^ RpRcRT % ^I'M'l eflfqJ l, kjcj'84-^H RRRT XXIX 

(5), 136-139
TT. rT^TT ^-T.. 1967 : 4^11^

44l.^fr.^.3TTF., 97, 266-297 

41.^. cTSTT ^rr, RR., 1971
FR 4RT leHi-qci Ff%.

FTcTqR,

: RRT-^ SRF^TT RTP

f4„ 25(3), 256
■^cT.RR. R2TT 41%^, ^., 1967 : ^44 4^ 4?

4^r—RFtrdF fcrt, 4R4t r4^s4I Rm., 

—4xr. 4prpf- Rne^j^, 1967/1,1-11 

^R, 3TR. cT^TT 44r, ^., 1976 : A\ ^Clsilvi^ 4t7 ^mIRicP 

FR 4t ^^4 3TTRR; %. (^-) 3TT^
^444t4 3TtY PsmTRicJR, TR^fcRR, 1-

37

2I5

vffidnz -/
3TTR A^i-U^c, dRlel'II'S feT. ^RR, 1 983

tR. R. R2R 4^R R., 1939 : 4^R %RTeRn (^ferT, 

1975), l%^RTRf mRci . 4>ml.> 245 

FlRT, R., 1 965 : RR-mc-tf 3fnp 47|Rl<^el fuRTTRRft (^fcfcfRT 

TTRfRR) 4t F^eRT 4t4r Rl. ^RRR, 
1288

216



1

nRRiki - II

oval3T^T^R
stcRFT^f^T

^’d^Ki^-aRd

3tcRTTdfoT

intermontane
interbedded 

interstrati fied 

intracratonic 

subduction
ci ^ cHl

3idJJ^d

intrusion

stcfM intrusive
inclusion
amorphous31 Rb «c41 ^

axis3T5T

latitudesrarm
3Tf^Yt£Tcfj fireproof

molecule3^5

ultrabasic
transgression

ultramafic

31 rd eM Ri lei 4?

3llcltndul

31 Id ^ Rb‘t’
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crfifST*? - II

3T^^Rm precipitated
subsidence
plunge
plunging (adj.) 

relict
residual mass 

residue

31c|doM

31cJdHd

31chR|c1

31c|R|cc

31cjR|^

3Tc^

sedimentation
sedimentary
insoluble

3TcRTT^T

31 c| ^1141

3114 eld
3K-Hlfcl anomaly

discontiuousSl'Hdd

detached
immiscible
extra-ordinary

ST^TeFd

3l^Rd^

3Rwre^r
3TR)R 

3ll^>ld 

3i|cKfl0'<ul 

3lld)|^il ^Icl 

3TP^

3HJ4d 'd^d 

3H^|c|d

size
from, shape 

oxidation
meteoric water
igneous
igneous complex
cover
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t±)<Jcr)dil$C U& dfonfocP JfEWoi

cover rock 

host rock 

matrix 

foot wall 
specific gravity 

assay 

volume

3TT^

srmrcf^rfaT
3TT^%cf>

3TFRH

ion3TRH

ionic
ionic size
import
economic

covered
unit
refractory

relief
excavation, mining

Late Palaeozoic

production

producer
industry
overburden

3tT3TcT

3Ttfe7

3TT^cf

vi^dN ^

vTcqlq^l
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-II

hanging wall 
up flowing 

top soil 

boulder

viwRcJT^

^wR^c^l

^rf^tfeT

^Tf^fcT

cobble

occurrence

mode of occurrence

meteorite

hydrothermal

energy

supergene

exothermic

thermodynamic

endothermic

negative

homogenization
temperature

monophase

solitary

industrial

spicule

^TuTof^T
vJTvrff

^^Pld

^TFlfcTcF

W°TRWcfj

^cpV)Hdl cfFT

3fldq'|p|0
N

“ch(^C|?|
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(d'Ja)eil$C UW d^cl1f&l& 3J£CICIcrj

loaf shaped 

scarp 

ridge 

hardness

0JIK

0ccr>

cRT[ grain

grain supported

granoblastic

granular

vitreous

metamorphism

metamorphosed

carbonatized

factor

period

beam of rays

pseudo

pseudomorph

localization

centralized

precambrian

cathodoluminiscence

<t>ui an^iRd 

0u|G<?iK-cfl

ctddidRd

cRejf^t^KT

3ll^>fd

chsfl^d 

thRldd ^

grade
223

trfzfdne - II

0IR101
ft>lRid

Rh^-dcldl

ffiRsfeTcT

cell

crossed

crystallinity

crystallized

crystalline

crystalline

core

decay

depletion

alkaline

shrub

f^RcTcft

Rh'i-dc^ld

' CTfRT

bladed

thrust

clast

clastic

mining

mineability,
workability

mineral

mineralization

^dd dlJ d d I

<£lRl41qcPT

consumption

texture
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cdd^dllgd Ucjy d^WnfaTcJJ 3fEZ[ZToT

pitTfcf

melting 

melting point
JleH

TrcrTTtp

siltJllci

siltation

massif
property, character

quality
cave
cavity
cavity filling
cryptocrystalline

ochre
boulder
nodule
nodular
component

cube
density
heavy media
herb
lustre

TJTJT

■ynqcdl

^c|,|

ulelRH

tlHccl

■EFT FT^FT

ETKTMTcT

225
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vffidiie -II

magnetic 

picking belt 
limestone

^FFT Mcia
N

^TT^T

YRTT screen
HFFT sieving

hydrosphere
reservoir induced 
seismicity

'jToFRRT

ReTRFT ^ftcT ^RTcTT

zinc
lattice

mesh
bacteria
fossil
biosphere
biodiversity

RTcFF

RTcTTf^T

^Icj^vSel

f^fcT£FTT

^41-M organic 

bio-separation 

tidal levelcTef

FcneTT^T

tidal flat area
volcanic

#eT lake
f^n dune
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cddu}tHl0C Ucp dfclpllfulctj JfCSJZToT

'slci'lHi^cDiTcpT

twinkling
solid solution system
dolomitization
foundry clay
slope
slope

shore, coast
peralic
coastal
authigenic
element
metasomatism

6c1M

cSTcT

dci^ell

clcfli]

cldvjlPld

dec]

dccjld^ul

tensionddlq

tenacityd^dl

fluidcReT

rRef 3TcT^?T fluid inclusion
AM copper 

temperature 

thermal reduction

thermal analystis 

cuve
stellate

dlM

dl41-M 3RRRRT 

dl41-4 cffP

dKRpR
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fd4^ TtRTTR cross bedding
triaxial
triphase
trigonal
crack
loss on ignition
granular
porphyritic
rare earth element
directional
strong
scenic
visual selection
outcrop
liquid
trough, basin

birefringence
dimorphous, biphase
secondary
positive
metal
washing

f%3T^T

fd'dddlST

c!6d Fif^r

cflJfth'i-Cel 3jd4^n

deej

^T-

^MRl

^fr .

N

£JdlrH0
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cfioden&d Ucfj djdsnifoicp JfEZTZJal

pole

polarization
polarized

"TfcT dip
'lldci'sl strike

hydrochloric acid
sample

neomorphism
in her
leached
deposit

deposition
deposited
reserve
regular
bare

dehydration
export

extraction

release, emanation
released
calcination

-Ici^h lei'll

^ricT:wh

f^r^Rr

Pi <4 Rid

pRTcR^T

Plvjfcflc^ui

PrtPt

PpSfd^ur

Ptrrr^
PfWPfcT

pR^fFR
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yffiUnz- -II

pRrnrq disposal
mud
mud supported 

mudstone 

lamination 

lamination

M4)

Mch 3TTyiPd

TT^cT
MCcid

band
banded
encrustation
layer
atom

PRcT

WiTyj 

WTT^ 'JTR

M^cleil

W^PRcf>

PTFlcpT

atomic weight 

atomic number
later

ultramafic
reflection
section
measured reserves 

quantity, amount 
preserved 

alteration

MPdlRd pRRT 

MPdlul

rPtPrt

MRcidd

Hpc)q halo
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cddo)tHlgd Ucfy dtfl&lffJlcp JTCJSTZfBT

purification
purified
layer
crust

environment

epigenetic
limb

mIx^xui

lump
aggregate
palaeozoic
euhedral
prospecting
separator
photosynthesis
disseminated
dissemination

^ul^dc4l

5rsf5W

m4>1u1h

M[afi>Hui regression
reaction

specimen
resistant

Mfdcid*i

^rfcRSTT'Rf
overturned fold 

replacement
231

vfzfsm - II

management
proved
diagenesis
diagenetic
probable

proterozoic
primary
peninsula

penecontemporan-
eous
stage

floatation
floater reagent
bond
bonding
sandstone
multiangular

pleochroism
polygenetic
polysynthetic
sand
sandy

WHlRld

MRTtpRT

PRRTRTcT
mvPTFZT

mi<^4141 (*HMdl4i) 

M M c;41 h

nrcR-arr

R'ld- 3rRicb4ct>

^cJTjfcfF

232



&)ddeil$d Ucp d^wnfofcfj SfEZTZJoT

sandstone

^8d >!iHH8fcl

cylindrical
mega anticlinorium
deposit

dyke
wall rock
wall rock alteration

geomorphic

earthquake
seismicity
geophysics
underground
geochemistry
geobotanical
landslide
ground water

fault
aureole

^fclc^

U'Sd

mesozoic
mid oceanic ridgeH8K11JI'h-M

eraWTcFdT

continent88k41m
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H8iq4l4]ii continental drift 
quantityHT^T

dNpdd

HMfddul

map
mapping

measurement,
determination
alloy

radical

magnesitization 

dead burnt 
clay

clay ochre 

clayey

ftrsncj

^d0

■^^TT^bTcFT

’JcT dlRd 

^jfcdcFT

’jfoTcFFR

^fra^iRieM ceramics
soil

soil depletion
twinning
mechanical
random

compound
colour

^FTeFT

qlRicu

T7!

gem

i
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cddcjengd Ucp d^clzllfoicp JfEdJVoi

chemical 
chemistry 

crystalline 

chemical 

form

change in form, 
modification
modifier
radioactivity
fibrous
barrier
perpendicular 

elongated 

Lesser Himalaya 

saline water 

saline 

salinity 

graph
trace element 
ferrugenous 

iron

xvTKPT

T7TRFT fcJ^TR 

TcfcN

^ Ki I Pi 0

eRcTd

cTqT^K

cf^

eiciui dd

dcjufld

dc|uil<qdl

et^T decj 

d'lf^d

ete
foldcjdd
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vfirfhvz - ii
cldd dPd 

cpftcfr^T

cpft^KT

due to folding
classification
classified
atmosphere
air valve

atmosphere
evaporation
evaporite
disintegrated
decomposition
decomposed
distribution
plutonic
cleavage
electrolysis
electromagnetic
separation
electric furnace
specification
orientation
oriented
fracture

qidicKU)

d?mc

dltHdd

P^Tsd
PdCd

Pdfdd

PcIT^
Pddld

Pd^d 3Ht|Cd

P^d

PPf^T
P^dKi

pRTfcf

P^Pr

j
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cfidohyigd Ucjy d^d&lfelcp SfEWcri

dl^T ^ differential thermal 
analysis curve
deformation

isolated
solution

soluble
solubility
tectonism

tectonic
opencast mining 

open fold 

analysis 

rhomb
orthorhombic 

unconformity 

explosion 

terrace, bench 

platform 

platformal 
drilling 

drill core

Riel Rid

Rleldd

Rlel4

Relddl

RfcTctd

R|cidPl<t»

R^d 'isl'ld 

fcTfd cjcld

Rl^elTO

RrTOeRf

fcmfcRrRr

fctrot^

cfEpf

globaltf^TO
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vfzfilFS? - 11

^TO dIHd global warming 

world distributioncrf^TO fcTcTTO

growth
diameterc2TRT

foliation 

peak, crest
f^RT vein
f^RT RfRd 

f^RT sRft
vein wall

vein system
veinlet
stock work
schistose
schistose
purification
rock
rock forming (adj.)
formation
petrography
lithification
algae
algal flat area 

viscosity

RiRcfd

RlR^Miei

f^RdRT

RK-cTl-q

^Tef,

^TeTTO 

el d ^6

^lelcju^i

^cilel

Relief!^

TOFTdT
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JJcJJ d^clpiifuicp SJEZfZTvf

concentration,
localization
breccia

'dth£ul

corrosion
vFTW^ computer

marble

conglomerate
concretionary
collector
collector floater

xvFKHx

\i vl 16 ^

^16^

group

composition
collision
condensation pot
mobility
saturation
crusher
joint

contact

Pi ^

*-mcH

xT^kTcTI

Pi

^tPr

compression
feeder
possible
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-II

plant
valency
reserved

^-jiijuicpdl

structure'i-K'cHI

facies
convection

conveyer 

conveyer belt 
fabric

clinch MCCl

closed folddcidH

resourceTRTT^FT

bed
ii -iM ^ contact

compact
benefitiation
isomorphic
isoclinal
anticlinorium

dFd

vPilcr>'<ul

d H -1P 4)

ddMdP 

d H P ^ ^

d^R^lPlch

equant
conformable

confirmity
isotope
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Ucjy d^cftflfcricp Jf&djdJoj

concentration,
localization
breccia

corrosion
computer
marble

conglomerate
concretionary
collector
collector floater

^ntf^rr

xi ^ 16 ^

^’^160 4)-10

group
composition
collision
condensation pot
mobility
saturation
crusher

joint
contact

xTETcRT

Pi ^

WqePT

xTcRTcTT

compression
feeder
possible
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plant
valency
reserved
structure

^-i^vjicpdl

^RfaTcT

facies
convection
conveyer 

conveyer belt 
fabric

V|Cjl£0

^cl | ^0 MCCl

^tfcRlRT

closed foldcjcH

resource^RTTcR

bed"^RcR

x-i x-M y\ contact
compact
benefitiation
isomorphic

isoclinal
anticlinorium

Wet

X-IvjmiWx0!

Wt3Tt^fcTcf)

Xi H 'I Pi 0

XRH'I^I

wfchft
wfcRRet

TFtfcTRRT

WR0lPl0

equant
conformable

confirmity
isotope
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formation'(-HK-IM

group
system
syngenetic

syndiagenetic 
superficial fold
correlation
covalent

associated
concentration
ordinary
table
abstract
association

Vl^lil 

^6^1 Pi cl

TT^Rtmcfl ^TcT^t cTePt

Tn£JKul

Pifel^i'JTcPT

Rifcl^iPld

silicification
Vsilicified

silicification
boundary#PT

frRTT

^uf^cl

lead
ordered
fine-grained
microcrystalline

241
17—41 Min. of HRD/ND/2005

vffidrte - II

^Plci PpcPT

microscopic 

remote sensing 

indicated reserve 

stepwise 

stratum, bed■^cR

VcRcfPT

-RRcPpPP

*dRd

sequence
stratigraphic
stratified
lithosphere
topography
lineament
substitute
space rhythmic 
lamination
stable

T-^oH'Sol

T-^ell^Pl

N l M -1

^HNdl Mcdd

massive
RJet cpRic^

Ph'i-ddl

coarse-grained
macrocrystalline

^cl source
4 q Pi d jaw crusher?
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?RJT dcfr^lcfcl ^leqiqcfl 

^TFTt7! qqKI M41^d 

^T^TcTcft-f^RW % Riqtiid
v

1. ITSTTfro \J^T% lei cl 3f^vft wff ^ f[
^RPTT Wf%XT 3fR cj 3T^T ^rMSfl R^fcT % GT^fTR

vH0l fel^cl^ui ^T%^l 3TcT?t^T NeTl % 3TcFfcT

PiMleiRsicI vJ^I6^uI Prj uTT 'd'tJrl f :—

(c^) cfccft 3fT? iflRl^l % *ilH 6l^'l^rM, 014^1 ^T^- 

3fpRTF^5 3nf^;

(^) d1ci afk- HN ^ §c|5|§4l 3fT? ifrfckfj hRhiui ^ 
^r^fr ^-eii'fl, CjRiiK anf^,-

(^l) ^ ^ oqf^ff % tR eRP? TJXT f ^_
HlcK-lcj|c; (cfjTef HlcR-j), 4ef (^eT)

41-McMe), RlellRd (^To Rld'lRd), (Pro Tpt)f
(Rro ^P^rtc), d6i$d crrwPT (Pro 

^RdSISc) 3Tlf^;
(^) dd'IdRl 1451M, MlRlR^IM, ^R^IM 3TTfR c;Rqc{l 

dlHNcll ;
(^) 7C, g, 3TTf4;
(^) ^ 3R7 WZ f^TWr 3TFTcfR ^R WR P 

FT TFT i? 4^)el, 4gR,
^PT 3TTf4;

, dKTcpIC

^RTFR
JpT, Reid,
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(Y$) dRld 3fR R^lld cP SRT ?TR5T3fr % TRs^Pf), TT^Rt,
, eildfdFd 3ftT ^ol, P4 ^ I $d, Pldl^d,

3TtR' (dRl41i| dlthdlPf 4 M^<td 3TSR P^FT ^TT 41 <F 

dpHlell Ft4 dlR^) I

2. rPiW, tPft PrPr 4 PcrP^Pt wt 4 4i tP w$4 
TrPFcT TFT FFTft sfk FFFF Tf4 4 4R R4^d: TT^TR^T PfeT PP

.ft^44t4^fn 4, PrI th tff4 4, tf^PPst r4Rf P4 cm
M^dxl fPiT dldP TlPFcT TFT TTo 4|o pT TRkTT 11 ^TF 

PTF^ltcT ^TeT-TTT%RT sfp el'l'FR-M ^TcFFt 4 3FFTRTT ^ll^dl, 
R5IM Pp mPPRiPI Pt dld<F ^TcFR 4 chdei PcR^pT Mclld),

P4 cm. 4t M^drl cfR^rr dlRk; I

3. ^dllddl'M STT^fcRp 4 dlxdld felRP % 3T$K M^drl PRJ 

^ TFFp 4 P4 : cfj, F "m «T, TT RrcFPTplcpT TRpTt 4 ^FTeT 

TPR 3T2Tcn 4Pf 3TSR 4^ M^drl cfR4 ^TTpp, P4 TTT^T A, ^FTT B 

3TTf4l

4. TFfTRFTTp^ Pt otfcRT cTR4 dip 4F TTFR^JcT: 3l^dK 

Rhdl TTFTT dlR^J I

5. fMt MdlP 4TT ^TFT tTRcT TFRT TReTdT 
3fp TpfpRTT cRT pRP KTFT TT^TT ^T%Tt | ^tTR-PPP4 M^lcdP 4 

eRJFT dlR^ I

6.
eTFlT €l FTFFT dd4^d FPTT dlR^ 34t ^TTp leiT 44 3RFTT4 

^TlP^ Pt :—

t, 3fP(cF)

(^5) TR^kT £TTT(34 ^R 3TFTTPcT 4 I 

7. 44 44t t4 TTFTRJT TFOPl P FlP'HlRd) 4> TSTFT
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ft iTM^fr M^fcHd Ft ^ t telegraph/telegram ^ 

continent % fc^J H6k41m, post% fct^ ^Rf> 3TTf^, 

oljcJ^K ^ ^iFt I

M'J 6*11

cIR,

Rt8. 3it#, ^^ITcft, WM\ 3TTf^ ^M3ft % 
tt f( ^ ffFHeT, 'fcH ^fcRT,

Sjft, f^RT, ^tcTcRt 3nfc, ^ft WT 3PRTR RT^ I
9. 3tcRt^I TT^t cfTT ferf^T ^ feRIcRR : 3Rtvft

^lecj't cfjj feT^tcR0! $ddl ^ifcLd d^l 6^1 dlff?^ 1% 'RT% 0Kul
cR^FT ^WTft ^Fff f^T ^ ?TTfoR ^ ^ ^m^cpdl

T2KRUI
3T^7 FHT W%tT ^fR fft RR Rt %

RtRTcT erf Mdlcld Ft I
10. IcFT : fMt ^ 3FFTR FF atcR^t^T ^FFt ^t, SRJRH 

z^Ruy F Ftf R?, ^fevHI ^ F^frf -F^dl dlR^! I

: qrffJTlf^ ^I^Ncfl f FRR WZ, ^ft11. *i«M 71^
guaranteed % feR ’dK^d', classical % fcR >dlRi^T , codifier 

% feR 'cpl^45R' 3nf^, % ^R RTFRq CifR RT^fcR> RRRTR^l

Rf^R % 3RRR qRR ^R t fft TT^Rt ^ft
3|e<lc|^ qf 3TRRRRT^T, RR- ^tRO, dM^Rldl 3fR rRrRH

RT RTR ^ cqcRR 'f clHI Rlf^R I

12. MlRqif^F TRqt *t Tfft? 3fR RFTRT : ‘F^d FrMt RT 

q^RPTcT RR fl cRT RRtR RRRT Rlf^R 3fK RRRR Tl^t % feR Ft
^RT dlfzR I R^ 7lGR-RTRT3ft Rtel Jll

TftRRT RRRf f RFTRRT ffcfft I R?T RR RRRT *RFRetcTT
aPRlffR 'RlR^dJ^tT RR RRR %, 'cRTRFTffR’', 'elT&lPlR)' FTlf^ Mdleld 

^FcfT ^ 3Tlf^Ff^ RR RRtR #t syf^RT t Rf^ ddPiftd 

TFRt ^ RRT RT RRkR 11
RR^kT dcxTR
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13. Fetd : RR 3TRRR ^R TT^t ^ SRRTRRjdTRRfR Feld RR

RdtR RR% Rift RR 3 feRRRT Rlf^R I

14. RRR Rtf RR mrVi : RRR Rtf WR RR 3T^fRTR RR
RdtR RFRT Riff's1 lens, patent 3TTf^ TFRt RR fePRdTR eTR, 
fetd RT tfeuz R cF?% cfRT, ft R>RRT RT%R I

15. RTRR> Ret ft : FRTR FR^d
RTRR> ^RRFlft felff dRT Ret ft RR ft MRlJl RhRl RTTRI RlffR I
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GTRft7! HO^iRld ^

1. ^Rl5l'R (^J. 284'!

2. Tjf^TR ,Tf^^mT-4^T-2 

(WTT^T ^5114) (^. 196)

3. ^idRi5iH (^. 195 )

4. qRf^ qrftqrf^ twr (^. 242) 

qf^'HTqr-q^i

(cw4Pi^) qf^qTqr-^m-(3) (^. 280)

7. qf^W-q^T 02. 188)

8. qRfto qrRmte q^r-qf^rq (^. 298)
9. qfam qf^qTqT-q^T (^. 253)

10. 3q^rq5

11. >niRsqc£| qRqrqr-q^ (^. 432)

12. q^qrqr-q^T (’f. 212)

13. 3TTgf^ ^tfcr^ q^qM-q^T (^. 290)

14. qrf^mrR qftqrqT-qfcr (^. 220)
15. qftqrqr-qfcr 1,2,3,4)
16. qqqqfrrfcT^TTq qf^qTqT-c0l^i-(5)

(^il^iRchO cfSTT ^ic^)

17. ^rq^qfcrfcT^rR q^qrqT-q^T 161 )

18. Tjq^ qR'qrqr-qfcr

10.00

13.50

3.25

17.005. vJ^qcR ^qTKH

25.006. ^rqrqq
173.00

18.75

11.00

11.00. 159)

18.00

3.15

13.00

10.00

80.50

10.00
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19. qm-iff^r qftqrqr-qfcr (^. 228) 

4Hfqq-f%H qftqrqT-qfcf (^. 361)

21. qf^qrqi-qTRT

22. qRqrqT-q7RT-(2) (^. 64)

23. qRqiqr-c^ (^. 215) 

rTfeT qf^qrqT-q^T (ij. 76) 

■qtto b41 Pi441 qRqrqi-qTpT (^. 135)

26. PlRld ^41Pq41 qf^qM-q^kr (^. 112)

27. 3ii^Ri$iM qiRqrf^ (?t^Pbih)

28. bRisk-i qf^qrqr (<j. 297)

29. f^Tarr qRqrqr-q^T (tj. 197)

30. ftraTT qRqTqf-q^r-(2) (^. 205)

31. qqrf^TH qPqrqr-qTm (^. 142)
32. qRqrqi-qTm (y. 432)
33. 3t4?tk^ qRqrqr-c^m 232)

34. 3T4PrPf qPqrqT-q^T (tj. 245)

35. qiPi^ qf^mr-q^i (^. 173)

■>!HHMcni4 qf^qrqr-qTRi (^. 183) 

^hm?ik^ qPqiqr-q^?! (^. 212) 

yii^pq) qf^qrqr-q^ (^. 287)

%TFr qR-qM-q^ (^. 196) 

40. qqqqf^cfT qPqiqi-q^q (^. 164)

41 . ^T^q qj^qm-q^T (’J. 391)

18.00
20. 231.00

9.00

22.00
24. 10.00
25. 84.00

61.00

48.05

20.50

13.50

99.00

9.50

9.75

117.00

17.65

24.70
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38. 24.00
39. 49.00

87.50

76.50
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3. fWTcT ^ 3feft? ^7^)4 TT^T^eft (^o 378)

4. cjf^lvr^ ?|<s<|q<4l (^o 172)

5. TT^k! 7aTT

6. 4dRST Rl5lM

7. ^|6^n<41 (3r44t-fi4t 7T9TT 
fM-3t47^) (^o 249)

^6d ^ I eel 14 ell (3tfMl-f|41)

9- ^6c1 M^IKid !?l«1 Nc41 (ft41-3t441)

10. RI51H (^o 174)

11. eftcfj-M^IKId ^I^NeTl (^o 98)

12. 3t4?IK^I (hmR|4?1 ^|6^|cJc41-9) (ijo 96)

13. ^|e<!cje^ (^o 198)

14. dipleg ^Ji^Meft (^o 62)

15. T^eT^ (^o 103)

16. 'Sl4>clK ^|e<|cjc4 (^o 126)

^cT4 (^o 56)

55.00

259.00

284.00

30.00

113.00

Rr.-^c^
82.00

52.00

8.

4.40

10.00

6.50

10.25

11.60

17. 2.00

o 67)

19. ^TFf Rl5lM ?T^Tcfc4 (^o 85)

20. JlRld ^ ’JePJcf ^Iscjllcil (^o 135)

21. RsIH cf4 ^ePJd ?l«H4eTl (^o 115)

22. ^Jlle1 ^el'^Jd JMecIlcjof) (^o 156)

23. ijRsTPf ^l«1lcjcll (^o 141)

18. 38.00

50.00

RT:^c^
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24. qd^-Hfcl RI5IH ’JenjrT ?l«iNe?l (^. 207) Rf:^c4>

25. ^ RlRhc^il RI5IM ^I«1I4c4 (^. 179)

YT^-TTTT?

4>lRi4)i-^R|c^l (^o 197)

jiRin (^o 357)

4l(cl41 (^O 536)

?T^-47I? (^o 144)

^KildPl4) ^u^RpRl YT^-TTil? (^o 167) 

^TtcT (^o 369)

^4 ^Rl5lN

■^14511*1 (^o 328)

TR^PTTTW XTcj Rlq^Pic^

(^o 48)

Md4)lRcll ^cT ^rry ^.sqiqefl (^o 184)

1. 62.00

2. 143.00

3. 119.00

4. 60.00

5.

6. 200.00

7.

8. 88.00

9.

15.00

10. 12.25

MI<^Rl47 cT ^fR^fcRf5 ^RR
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2. 109.00

'd^sT! didiC; 

RT?cT

79.003.

53.004.

3mR|td 17.005.
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42. ^^T-^t?T-(2) (^. 453)

'(iJTtd '41^1-01^1 (^. 104)

44. 4miRl5lH TTf^'1TNT-4^I (^.212)

45. 4l4lfeR qf^TFTRjfcT ^-2 (^. 259)

46. cjiu^cW-fcl^i'i (IJ. 144)

47. x!M^fci^5lR (^. 356)

. 191)

49. (^. 293)

50. ^-c^etoR (^. 213)

51 . 4*1 fdRl51R ^RTR-cRl?! (^. 204)

52. 3n^4fM (-g. 185)

53. micjh^ViR^ii'I ^RRI-cRl^l (1J. 138)

54. ^ RmTR 4f^RRT-^m (^. 149)

55. ^H^RTc^t ̂ RRRT-^t?T (^. 193)

56. (^. 441)

57. c^f ^-1 (^. 171)

58. ^<^Ri Ri^im cR]^l f^. 263)

59. Rlcj^rl ^vdlRld'Tl ^tRrrt cRl^T

cRc/cRclllSC

509.00

28.5543. m^dic-u

89.00

59.00

102.00

343.00

170.0048.

344.00

75.00

75.00

75.00

75.00

77.00

45.00
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151 .00
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81.00

^Rt^tr ^rri-cRri60. WcRTcRp
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3fRTlTI 94KI Hc^lRm ^TecT-TRIFt ^

18 d 47^4 |R<4) : RI5IM,
^5-1,2 (^o 2058)

18d qif^4lR0 : RI5IR
(fM-3tMt) (lo 819)

18d 4Tf^4lRi47 : 4MRR1 3fR
'dl4lRl<4 RI5IR, ^3^-1,2 (^0 1297)

18dv mf^4iR<4 : hrRiRI sfk
TTRIRTcF) R5IM (fi^t-3t^3ft) (l© 700)

5. 18d 41^41(^0 ?7^-777R : RI5IR (^o 223) 278.00

18d^ MlR4lR'4 ^I«1-Ri18 : Sii^Ri^iM,
Rq'dRl^lld, iRi^im

18c[ mR4lRc|) ^|«;-777R : 377^f%TR,
^ TfQ (ft^-31TRft) (1© 240)

8. 18d Rf^4lRc4
0 104)

18 d ITTR4lR<4 ?T^-7777F : ^RfRfzRI 
(RRel, Rk^d, 4lRl<4) (l© 253)

10. p77 ^47^47 : ^ftRR7ff-(2) (^o 186) 34.00
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1. 4mR|R) ^|a4NcTl-(lRl5ll4) (l© 179)

2. RI5IM (l© 337)

1.

174.00

2.
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3.

292.00

4.

132.00
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239.00

7.
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48.00

9.

57.00
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6. chiijdl : ^ mR^-U (mRcj^cT)

7. cn%cT Hef ^ : WTt7! ^

8. M<^qu| : Riii^uj 3?6f?pT

9. 7?d f^TPT

10. 2-^W 2-HI*lRbd ^f 'ilHId ^

f^R % WH

11. q^l^lRiald 'hdd

12. vJTvjrf: TRWT #7 7R5RI

425.00
>

40.00

23.50

115.00
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