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fAReIToT 3 S BN 8 | TIGFIE Jld & Tolol Ud STy
ORT H¥T BT NG AT BT TATAT Ueb ThAfCh T for o
19 IR TS R |

SrIereeqRe @ler

feAre féArely & wB8M SR & ol 9 A
HCICRe 3Tidhel YTl 9 Bl H ORI fobam 1am (R
2) | IR BRI T—45 uf¥em # gitfld gu &R gftia

o3 1 - F1e7TE SUR & AU I ARl I S91ie JETe 3fef 3 SR Hefo ashi & Ig9as & URTiad Alsel Pl eI 83Tl
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SRITAT e 3ef o (T Felifviavel RSt &t f+Hfor - 8¢

| =T <7 AT, Y'Y &7 9R< 3R Adersl 74l & dIs ARl & sa

Rrarfere ve1feal @1 Herdor | T w811 & fob Tl Fetre SoR—uf¥ed & 9d 81 ST & Sl S9R &1 Stki—af¥ed 61 &
JATHAUTH STIIR URT HIfec T & UROTHERY BIc & | G —1, —2 3iR —3 Bl THAINSG & AT ST AT & | SFR—dai g oy
9% ISR g fUeel o< IR THdIU® 4 mag 2 | (@) TTerTg S¥R & JRAifad faadi=e Seiad &I eidr Thifed IR, i
<1 fagdia fftT giaay ene RRI & 9 3fd & | U e R (1.8 faheriiex dan) givaex oxe 941 # 9 U & I fasfiad
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i 2 : Idas T T WBIgd b AU THST I B Reafa |

3IRIRYT BRI U ARl URRESAr URac & forg Al
fby 7Y | SFeR BTt BT D+ A FTTel BT SR
PR GG3 BT AT & | 37 Y33 dshi b1 SUANT faf=T Ffe
TR WR A GgeHRor D BT YT HR TM
YOIl SR AYTh Sad | fbar 7| Sai & Fl
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IR H Ig Pl faac AFEST BT MheTT R
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o 3 ¥ Hied 3R Ufed TM AfAfshar &1 g &l
ST AT 2| Hed S8R TM R & d/h & 99d
J=RI T o1 894 MT @shi AR AT DI AT H=et §
AT I8 AT BT ST |

IROT SRR fAeeryvT) & URdberi af &F T & | TP 3R Ud
Th A AMCRR B, 399 BRIT THNRGHA @I Bt
AP HSS BT AAIDT el Bkl & | $HD SIIRTH
DTS H TS FeRYT BRI & A8 & g MgRT GiedIor P
BT BRA BT FAAIAT B 2 |
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faa 3

3fih Sl BT SUIRT ITR—URFH BT & Tl &3 & T
UG & Jeuidhs ax" & forg fhar Smar g &aw 7
WM YUl & FMSs $T JAM 1T 2 3R sl
T (AR TS o, 1983; JUAGITH HITHCT AT
IR BRIS WIYAS! FHARITH) & 6 THTATH BT H STIRT
far 2| f59 Japul & oy vheRes O 99 i HRE
AR TMeR T STRINT &= U fohaT 17 B, 9 2.8 ¥ 4.
0 @ Taal & €| Y TG 0.3 DS F HH D THAA
AT ¥ e A I FfS B T GaRerd g 3R S
T B 3R TeRE DS +3 fhaMier 81 ¥ geAn
3% TSI HaAvST & SR W FIFT Bl STl & AR
PH Y B 12 GEITH Bl gRT AWIRIT &1 Sl & |
UHUHTH B SR HRA— JgEe &F & i
fEATeTd ¥ SU HAEl T1d UgH BT U HR & forg o=
TR sHaoE & favemur & fow fdar Siam g1 9
UhUATH &1 S S YU &1 geRsl & Afd bl
& 919 9t & ©U ¥ IR fhar Sidn § (R 4) | 99 9
TR H SMreslfad & HUISHIc e Jarge Bl b
PRI B IR MBI &5 SR dars< bl Hdd
BT & | SRIIYFA FIgT ® Aok <P Sic Y—TR
P URARE B § 3R Ahe Sicd Sl HRFT
FST H BN © S-URN BN ol ST 9 SIHd
UHUATH TR HITHS TP @ BT & ol faRdRIcTd
TG &3 BT Havd B © | AR 3F FART 1, 2, 3, 4,
7,9, 11 3R 13 B GBI A U by S & ST SRy
DIRG—T H (HA9%) Fomed! iR foriuisier ERfe &
e s/aRerd B/ &1 §9 UhUATH ¥ AlSd ©fFl &
SIR—<RA I8P DI Alhd BUTH P A A Fafeid

: Afsd SR Ufera rfifhar &1 et |

faa 4: AEH! @u A7 sl (GRI fEe) & ARy &1 g
eI &7 BT fAgd~ip A | BTt o e
Bl B JARAMT € IR WIvd Fbfaom Al o
eIl & A B g T H 9N §U el § T MY © |
THYATH & S dfct AT A1 W ST Y § | 9
faadfe faftreang € fRaredl wed oRe (Tauwal),
T IISUS] IR (THAIE)), §EI il IR (THRAIC),
glerr et faferma gomel (TASETN) iR &HIvE
(@IRS—ATT H) |
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fora 5: 337 s H AT fHU Y 13 yhuATH @ fore T-axis
AfT sl IR ST AT B | S—-UaiN B i I
JNFAHEHRUT JAUEATHT & X ARI H IR T 8 Sl
WNW-ESE# 2|

fhar ST AhdT B | S7hs Blec Wi Bl <19 Wid Uy
P faom ¥ 35 3l 83 foll & g Rarg BT 2 |

Tl 5 §RT W d Reld Tcd & A1 AHT 599
fHaT 72T 7 | FMSs ¥ <l S1— TR SRAIaRYT l fort
5 # faedifes aFfed & <wi T B ¥ -y
IIR—URETA—SRIT—9d  Rford SIHRIIART & 7T
qa—afYed &1 3R Fewd € | i |t 31 aRemE g R
ART gRT URART BT 8 1 & & AIolaT fdadd & A
e A B g WNW-ESE & fRaR @I uefRid axd
2| 7l g9& <fAr F gaet oRe fade fRert faad=
DT AR BT 7 | fP=iR Ao 3 I8 RS
TG DHAYE 3R AU & &5 H YHIHRAT & T8 &
forg STRERY B | e —10 (R 4) & forg Twhudes oRe
Hep-ord @l eI & o/ aire, fomiies iveidd &
g IR e | Hefdrd 81 HahdT © (S T Tet 2000) |

wderol <1 "1d] ¥ shecd [d-ard 3regg=

el RIS & afgacH H |dgel Tal 91! & 18 §ie §ve
YHUR dsl R IRR a1 G diedl (@3 617) @I

727—746) | $9 $Ido UAIIRGH BT SJTPRINT 70 H Ruc
DI TS THM Te Tl (O T fhfora. JIRSus, 1999, 95,
15303—15318) @I <FAd o1 AisforT # fuiRd @re &
U (~0.25) TR IR &R & A BT R Bl 2|
MBS & de dRe B S N Bfd U &= &
forq Prgcs RATaR ST R AHRI B[Ryl fdvg (i)
HIZI Tl BT 1 STRANT faam 7 2 | R Bfd &1
forst 61 ¥ gufar T B | URF T H Y SR §RT
AT IR THTES o Texrs AR B R 9N usdl B
et fa=g HigT &I <2 8 3R diet fdvg THT=E] & TTev18
DT TN 2 | R 717 H9M iR 3 el & (R 64t
H et JATPR & #) & SR Rerd dal & forg fwor
MU g &1 URPed U ARSHE! TRk & Ja TR
AR R U U HUTel §IRT ARR T HoT Hisel bl
SWRINT B fHAT 7 & | 7D JMSUTAI-91 Hise (i
WIGET, 1991) BT 70 fhelMIex Pl RIS W AR & AT
Iy Bl & foIT SUART H AT ST 8 | A ST Jomferit
W T T8 Hadl <l & b IU IR IeaeR fEATerd e
& 91 TIvEd @ ¥g Rt mefa (THTEd) @ e
SRIAT ~16—27 TheAMICR 8) & Sl Yep N A= bl
TEdF SRRA fRae @ ol § (THTEE @ RIS
~38 fHhairfieR 8) | HIET 81 | SR & 3R g8l 27 I8
MRS TAUHS I ~44 fhairfiey S & ofx <ot
fHTerT & ~62 fhelMIeR Td deall 2 |

ydl TEra—HRIBIRT &5 $ Y& [dadi-a!

Ut ERI—BRIGRA & 1 YT faadie H1 R 14
Pl Pl HATBR a1 U sl dU€ hUd -edd gRI
IfICRed fhy Y RIMT q&U 3fide (M ~14—43) &
fageryor Ras foham T 2| A B 9 2009—12 B ARM
vraferd T T | @R Bl §RT B 317 RIF™ b
ANfAeiRed fhT Y S STR—ufked faderd # iR &
JRIYRT BT BU 3R SHH W gy & H Rerd 148 oS
U H T ARRY s uReR, olerg Seliferd 3R
IRIHRA 399 &7 (R 79) wnfiet 2| S 148 Y&l BT T
BISUl Bl AMGS] & JATher H grad Ffedi 3R @
U & Fed e W b ST & AR Il fJarom
fors—4 H <l 1 B | o 13 T epUi Bl A A
IR 3 TCHII SiS Iv8 AWelRkdl & 99 BiF o &
A AT T 7 | bl o TERTS @ fAROT Ud 99 B
(FMSs) (o 7401) | Td1 TTERg ¥ SRR U9E 394 &3 &
PIgHCHT BT TAT Tl & | qHUARIAT BT Uh i
IR g HIDHRA 99 (KF) & H ~65 fhatriiex ol
TERTE D D URIT TAT| UHUATH ¥ B & AR

fAdcall IS & TEIReH (TIY) & ST IR
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o 6: (7) w9 fAaciiep fARredmil & T2k gY STR—UReM RHIe 1 AReligd TR A (@ U UeT 2001, RiATESTdhel THTST, 138,
253276 I URANNG) | TAUHE! = RATRN el 9Re, THAE! = T I8l 9Re, TR = RTIRT oRe, TS = T B 9Re,
drEY = A oRe, TASS = ST e fSTie, LKRW = doi-gee<MgR fawel, Terdl = fermiioier ere, 1TSS = Ry cimar
RIRR &3 3R KCF = HIRG—ANT 34 | Tl AIhISe & FHIT AR IR SHGT T A HURRYT fdwg e (&) 3 <= m
2| A BT & ot b gRT RN T8 FRIR FHRIGTD SB[l & ARART T&id NA S9a9 KT AT HIel TevTg (Plel
favg) Ua 3reet ATerieT TN & | NA Holel! gIRT U< Tagare) et fawgalt & <ei) g 2|
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fora 7: (Q) <t AT 9 ola f2HTerd & STk UfReHl W &1 ARelIdd T AR | Ry |- &3 (ITSZ) 3R FRIHRA & (Haal
TT Tel,, 2004, T4 fATH, 203, 273—303; UTE G Wd, 2008, TICHI HIfcTan, 451, 242—264) | fTeraTd 991 ZF & w4 # vdifdhd
foam 7T B | TSl ST eI &7 Bl ST Bl | FiYet iR diel FHeple derg &R fr=iR ead & Y&y dse bt & ufafifde
PR © | JHUl BT AR ¥R Y AT §IRT AT AT 2 | AT &7 BT 119 qIY DI TR WK IR FHIIG &3 & e A J
T SIATHR die’d gRT ST 1T & | STR—IRem — feror—ygd e faRnedrll & sty var Te #§ gelRia @i o
TETS 1 faaRer (@) # g a7 © Set Ayt fade sl S < AN e ars gReR (TMC), Jierg dediferer (LB)
3R PRIHRA 99 &5 (KFZ) X&ifhd & |
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frerel hee &1 IR Fehal & 3IR e & A AR foreret
HRC B AhYI IS IRST P USYH Rl T A
YHUAIAT ® 2 g 1 ARN Rl Ee &
IR 3R SfEo—uf¥eH ! fdRI &R 520 fdelrfiex
@ TS & H Ul Y E O A Riesrd 3 iR
BHRAD T & RIS BrRIBAT H Te—w«ferd fbar o
|HAT & | AR qehdl & folg I FMSs FRSID 99 B

foaiihaa FIfad TTeRTs © oTel X% g9 vdferd
IRR ¥ YHIF TR & IRF 001 A & IRTeles
IRR A I 98 ST 21 81§ SfeliT—el I Ni—
AT (H1) SRl & Ui GaRd w4 d Yaueie §
STefe SRETT, Welldl, IR TR AR T IR H
SAIPRYT B Bod R W9 & STel T Il AFES 31d
I 2| RN THAE & e DFel T8 & SAIHR df

o oRe 99 AR, fSTeaTd 99 & folg M= ¥ A
ST & Sl 1 ARN T8 & S@e DI 91T o ared
fderme wre & w0 § SR R | A IR N AR
TS o BRI & HRY BRollh 39 & U 3701 Gfarol)
G TR Rl SATRIAZS B 3N IRST B |

nafd—1.2

StR—uf¥=aw fEarea ik SoR—qdt  fEwmerh
Rfdaa § ada@ S seEr & 3R [vd
deell wwifag St uRada: suus foEssd/
TN SR by fa== &1 START R B4l 5
H h¥c—Ycd g

(O, 7519, GEIeT IR UG . SIRF (30.05.16 B AT

e ®u & A 78 Rerfire famfoRdt gy wu & g
1T H STelle I Il § o'l garl & oo SU Ade!
T 1 1 9T BT 2 | 39 foRIY ugeg @l Sfia I8
THSE B SR W B g ¥ b g ud A e
FRIGAY b T MR § aeva R BT 8| fred
STelG & H XSiFe 3Rl JiR uRae™ HRa &I gt
3y by Ty B oI & faRrearsit
I RRIel AR BHIIDBATT DI T BT W At 2 |
HIET H Pl HaT Rfdl &1 [ARTedrsi &1 ed e
% Mde REPHiie iRM & R IR $0d I
RRTATHiaD CIfTEH &3 WR 3 SIS 9Us qHild Aldel &
T A & U H fBar T B S9N g7 ' @
PFc MEl 4 H/V Wd fIRTedmsi & e | qadd
ORIeN e afirs BT SUINT xR Y TR YA
I5TT, YU FaUrdT Herdhids, HRIR ITADHT LRIR I
@ RATO H Ferar el € | IRvm I8 <9 § fd g
TSl 3R 9D HU & F Tefael URI & ded M
DI HaT AUl B A T (10 H <535 HICR) & 3R >2 &
fare veer ¥ ARy Faee R AR 1.1 Hz & A
YSIFFE Mgy P SR 8| ST U8 QN B fb
TIAUHS! &F ¥ UHAICT O RIS NSl gl U

smwémwesmwﬁaﬁiﬁﬂiﬁaﬁ%mﬁ?m
HRF 15 A 1 T Tl & T s 3 8 # geian T g |

T1E H 8 IR BIed WR RIS & AR A RR o
faaRor R fhu U @S A Had Aadr ® fb ~20 HeR

Il HH & offdd I8l 50 FCHIeR ¥ 3l & 9
faRTOT T ST BIT B |

25 3, 2015 & Mw 7.8 TR (FUTST) YU DI S
TV 3T & e A Henferd fbg g S99 Aoidies
Tt o Rerfier it o faweror fawm o | sar
I SidgE AoEr H Fee 3R R @ aF wie
SHTHRICT I STa AT o1 | Fiebe o & Dral oli— KKN4
3R CHLM 31U UIUH HThi H HHE 1.8 3R 14 AR &
eIl ReNfa SifhRict dT Fefdid dvd & o fs o o
¥ R AT 7| 7 (e @ v ST Hiex I T 1
AeX qF & AT Bl N ST & T R & s
(>600 fdheirficy) SR FFEARI (MUNS) 3R <&vIgH
(LES2) # foheil Hecaqul He—hurd SHHCT BT HG2H el
BT 2 ST P SR & SMESTSTadl & b & | H
ST 3 TCHI BIgFed fORMOET § URm W g |
THYUAYH 3R UeASUH2 dral H PlgrMicd [aRRITaHT Bl
3R IR—SMV R GI—ufRad gehi H FHa
favemmom mef¥ia @ed & ST fas R 10 ¥ <=ifan R B
TN CRGACH HT YRR TS YR Mw 7.8 TRET
@I gl @ IRV & WY H Aae! Yol a¥i ORI &
AT b A e IR ¥ 9 Sugaensd /
YGRS H SR &R & Jd STl HUIGT & fofg
O U TR0 44 e faafid fhy 1T 2015 @i
2016 @ IS BT AMIfeId Jd TR TR &R & | 9§ &
SR TGaTeT iR 98T 1¢ H & @il T QRT fhar ar
3R I [*R=R T o foTq STehl STReTvT fobar 1T |

o T Sl BT HYCYA QT IR dlel Aledl TR
3T hee—feRfthaRe wRT R R &= gy f&ar
TR 2 3R GPE & 311 THIax0T &l &t fobam TR 8 | qd
H SRTM JeATdfid 3fibsl & AR W GPE &
RIHID Y9G BT GRS [T ST o S SeecR
e &3 § S GPE @1 WeRfd @war 21 100
iR & foreiRmaRe T aTel EGM—2008 Hisd
WR IR BT g GPE 1 fiiReaRe wrT a8 wefRkid
PRl & fb fART fdadfe e dERli & S aR
ffore 2rar 2 | o 4 it & <f&or o1 & wETg
IR ferIRBRIR & FolTRIRel IT—d T Pl UG R Bl
T | 399 T Had Aeldm 2 fib MR Ugl 3 U—aeT &
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fa 9: 25 3, 2015 & Mw 7.8 TR (UTS) & HU & I8 STR—EVT AR YG—ulRed gcdi # Fde & bl
(ST B I <100 fHaARTER B ) KKN4 3R CHLM H I 1.8 3R 1.4 Al & 7R Bles 98 JHUI
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a3 10: 25 318e, 2015 B Mw 7.8 RN (AUTA) B B S a8 JFEANT (MUNS) AR eI (LES2) Rerd deal & G© WA (STH s
A >600 fHArTER B ) & BIsHICH AT H FHA URTTH | T & &3 sl H Pls ReITP Ae— B U AT Tl Hferd

fpy g

gl §RT ©Ic & $WR Ydferd fdbar a1 8| GPE gRT
ST vaver g & wu # faaRa fornRwaRs SiqE
3T A fAeiy o SR A TARAIST &1 b1 SR el Sl ©
STafh TR &5 & SR JMecIvduis & oo #
foNReaR® SIS STR—Yd fRHTe @l 3IR TTgara 3R
TS fEHTera ¥ fawaTRa 81 §Y ATl 0 3 92 B |

gafd—1.3
RIS UoR, yalwR WRa @1 faadfran

(FeTIAaT %1 daeav)

RIGTT TSR & I Fetd UR Rerd Gl °1eT dl A1hi
faaciferes aregg= & forg g T | =<dl 3iiel U e
fAeirT & ST el a1 & QR A9el 3 Rerd 8 T8i 3
R W T /H AT AifEd wY F STrw = st Bl
JIRITY U S 8| I8 H1ET Siefary iR fdacifieT &
IR AT & HROT 3T H 4T & I gRac Pl
TR ARl © | USR & WYYl fdac & Hae H a1t &
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fJediter afdfdhar @1 99sM & St ¥ 9l & foy
e qadinl & SNeNSTd IMeIRd rIIT &I
IR&E fhar | AEHMIfed AMes SN QU
DT ey I °ICT Bl Hellg B U AR S GaADbid A
Jard Aerdr & f& a1 UsR & Sféior ¥ 8 aret faadf«a
fel T Sfgwa @Rl & olfd Jarerd! /] gl |
Hdfa ey @1 o daa fear ¥ el fd |
TR U DI TRAT & AT A ST IRt ore ot
T$ &1 160450 TSI, 970450 TSI 3R 1190480 TSI &
fAfRRIl A= T IR 7eg 9wy 3 & SR afdd
IR P ARG & Weadad 4§ © off 39 g1 4R
UoR & fIeaeeii STefary fAfdedr & JA & Sirgas
IR BN AT & SR I &I TR Bl gl
2| 3 ffSrit 1897 & by ¥ Ugel el 1 SuReIfT 7 9
el & o f e wu 9 fJvard far Siar 2
3ifcr ARG, 1520430 TSl 39 &3 H 3ifcH 3falrad &bl
HTHT B JAMetRad B & il o 28 7 & iR ’fed
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TS T | B9 319 39 fafYy a7 1548 TS & S w91 # Rerd
(R T T, 2011) YU & 1T Hafdd - H e & |
g by JifH BU A B Al b Yd Bl QM UOR &
ST A W SAled @ AR gdHE AR WR Rige 81
g | Teearq I8 el MHR # R <& 8 &R 318 W
3TTeATa SifieiRad & fawam M 2 |

g9 AT USR & Jox Yd &F H fAfadr wor &
feam ¥ & S foby 7 €| 39 & H favgga i STelie
Jed W YR B8R & T8l - & aRTH] ol ffeiehe © |
RATCH & W HH A B 4 WRI & Iod Rl Bl A0
f35ar 7T B | S & | T ThA Y Y £ QIR S &
g & forg fAfoRi o a1 =2 S1aT faveryor fohar
S Y@ & | R voR faRwas TR uddi &3 § 9ga
HH I ISl DT TR fbar T 2 S X T &iR
I 7 STerarg @l 9fAET & BRUT 8 | T T
& 3R UM A D FHIU KO T XA DI Ul
IR TT SR OSL Iy feiRer & forg gt &1 waraor
fpam 11 S SRIRY WR 7 | ST¥piEr: 91 @ e & e
3R T1 T fapRia <@ 7| T g dipure
THY & IR H FE WM R FH SR/ DI [ABRIT B
BU U 1T | g X H ATe! [l <o’d TrgRall | ury
MY | §7 Al & UDHR (IS BT 3= fobar T 2 Sir
AT T BT Uferfee afy gary ¥ AR |
T3 U T 3 U< OSL 3 3T 1100041.6 I T
TS 2 3R SHDT MHe I af &b IR FUI ferfdres
FHeeR! B forg foham ST HavelT 3 |

yafd—1.4

e AR AR ORI 99 &3 &I gsHl &l
faadfe Sgwas 3ik fissa smferde ur S+1@T yWTa:
(B 7 e FoUT P, o))

TG 3D & MR AgTICEed iR Hafd 2 3nid
YHISE Srgoil R Teb | YA+ 3R U-Pb
BTeAhd fazeiyor fhar 1| 59 fAveEe 9 3 [hH &
T T 4 66.911.5 Ma & [ohecalldrol T B BRI
ettt 2 3R RSRDIT & T MUETHT BIST TS H 62.1
+1.3 Ma & T BT YT FA & | I8 A DRI (U=
7) @ Qb gaT TS DT 1 IROT IR © SIT 50.0£29 Ma &
YR G Bl TANT & | Tb A b Ueb 3 T ¥
fORPT &1 U T8 U™ AT B S 55315 Ma &
fehecelIaRYT T BT ST 8 | PRI BT AT TITh
G fATATT 7 3 15 Teb b ADRIHD €, FA I
AR & O LMS & AMi 9 gorid g 9w SR

ADRIHD &, 9 AT {1 Uferaisiigsd SiHifbRes
SRP B =4 U8 Ay fSreprel ¥ HErid

AT & P RGO TGN B ¥ fUgad iR
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gHEF A ufhamelt § A wE eom| sk
fATICTSoRM @1 I8 gl YRd — IRRA Jveed & yd
P Al g q YNNG T R RFPEEe B
IuRIfY 2 3® IAEE & foly Thecd IgHIT BT Havd
30 B 39 IEe ¥ RS T 381411 Ma @1 g
[agT U B8Rl 21 39 a1 3Wd IIgC H Uferieig®
BTl B fSFIfshee 1 MM & | 89 U 321 Bl fUset
BRI A Siear I8 wpy Farerd & {6 gagAy o1 I8
fATegoRe ARA™ YS! & | ~55-50 Ma WR
TRA—JXRIT HEGU TEHIeH A Jd SH I Pl
Adbd <l g1 T 3WdH IS H TawHy iR WRA
AR e ¥ SiHlshRed Rl AE © IR 35—40
Ma W 9RG—RERT HeEUY 3gcd I Hefd

TI—YHR P Igc FHfeH BT Gbd Bdr g |

gafa—15

PADRA &89 > ag-—urd uRgWl TRRE @
Jfwferfed agMl & FrACIScyd &1 dRal Sgva-
3= famtor &Y Rerfa

(CaL: T, HAN FHR I, ST GRIT Ua HIRY e

Y 2014 B MBI H IR, TR TTST H &FBRNI fhar
T 3R FIRHSH U HIUNSCH & T U by Y |
TRHCH IR VR &5 3 WRA YRR
3rEe &l fifed - arel |ER & fae JaTdar &
gfed B0 21 I <Rdbed gEt REE 98 & Ak
TR AR & AdsaRE @ Iifafhar # wfeq
Yferufsh R fIoHT & Hefd w9 # Sfeaifad 8r & |
9 FO-CRRM 9FR & §AUE & QR WRA-—URRT
FHAIo & B SGHdT DT AT BT W AR 2
uRerll f2are # <IRecd @ Hass gl derd H
AR SMRfeIfcd Jalr § 2| 39 Shls H
GRS SERl & T & S *dd =Y
RIS REHCH—HNT  ThAUIT §RT wAervafia
HeRfSHed @ SR SISt & A Hiths
ARl # g € | AR Sfffthafered Herilt | wfRacH
TS ~19 kbar, 470 Sl ¥=<iic R #AeMIfbs Ny
Rerfdi &1 1fieiRad axcll € | 3 TBRI & aRel A
BT FASS R e H SAelidpd fhar a1 & R |
JMABI HeT AU R g g | AghIeaaar] 3R
A T @ MR W AH UBR & Rl At @l
U Pl TS & UPR—1 UIAe Gk dre-i—
TR TRA ARTAT (Voo,-Lyyy) IR & UBR—2
fovadg Sl @Rel AT (Vo,-Liyo) & O AT @
RIS (THR— | [Q) 3T fgiad (IeR— | [€) & w9 #
3R UPR—3 YRR TRl AT © | ThR—1 H
YRS BreFd—Teld e, H,0 BE S8 Jfags
@ e H Tl B W AIRD 8 | Heers Aags CO,dT
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EAITTZOII dIoEM —7 & 2 el 9. do gar &1 W
AT BT hereee fTaes aroH = +7.1 9 +86 Sl 3.
% dra gRAAIE BT § | YhR—2, G Selld aval
AT 7.8—14 wt. % UATHINS 9 (IhR— | Q) |

SIS JAISS B YRl dTel el Uaref ST 81 7Y
era] RE-—wemifhe AT d)al ggrell & e
ATSAITHT S—HBITE & QR O Rada ga|
fgda®d CO, - H,0 TRl Uarf SR Sc@-d axvl H

165—6.37 wt.% NaCl, I (TPR— | [{l) TP T
+0.4b wt.% NaCl, AT P ASIHd & AT SRIIA
B UH TS AT T 2 |

THR— | 3R JHR— | [¥ JRMH TRl AFFeT oY
@ﬁa‘f@nﬁ‘c’sﬁ?nﬁ’dﬁwﬁawﬁ@ﬁwwﬁ%
sty O 3N 4T Rerfort ar St e Hotferd 8M &
g Tl o | UHR— | 3R UHR— | [T A, E
BT YaeT U | STelld dRel B AasideT wid H °gfed 8
qTel HeMIhd Si—alfecalgolRI fHTharsli & Ardd |
ST B @ At T 8 | S9d TrRIfAd T
® dEcE JPR—| AR UBR— [T & ARFAAT BT
AP TfRbcd @Sl THA0 &l A HeHIhd
Rerfordl & 17 sexdide el HRd ST I8 Havd fHerdr
g f& 3 A T = 200 3 | W 19 kbar ¥ 3
PDAIRIR  3RMAT SEH HH ddb [bedd  SMSHARM
S-FHBRE & IRM Beld fdl Rigferd 8 2| I8
Y QT S BRI 3R WHUl § & IRIciera
| N AT Biar 7 S ifvafia afest (Clare STHR
@, §b PR D IR IUUE DR ) P HRYT B & | 34
SI—HBIRE TR & 918 Adbe JMSAEIRG AT & g
e N femifices ik sraee &Rel Afedl &
SSRICH TCTdi &I Tl gRT YT fball 07 |

fRHTer UR &3 § urTiT—<ar &5 @1 "geny 9ol &
qedged & fhelRrM @ IRM fiferrge—s
HEMIfhod g3l Wil YRR & 1T I 3 31R
IRA TS & qUFed ¥ ST oT| g9 dSH B
FeMifhe N—3r RaftRil iR dRa Rafd & w9z &
T UeraifTehel iR dRal e e fhy 7|
Na,0-Ca0-K,0-FeO-MgO-MnO-AL,0,-Si0,-H,0-
TiO, (NCKFMMnASHT) Womell # RO
A I Y HeMifthe geT & oy 8 HAINIIR 3iR
650 TSI W, & - Referdi &1 T fAerar 21
URATS IR AT IERIAEE IR e 7 gfed gy
STafh FareSt # SrfSraierd: fgdiae dRa aftqas g
2 | URM® FfFei § 29 fhu T aRal uaref —56.9 |
—56.6 Y . @1 Aol H IRM® fUraes qraa T &1
<RI § o Rideaq U 9 g o 18 JifaTss
(COZ)H‘M"II BT Fbe fHrerdn %\'I l%‘cﬁ?TcB et fafda
PIEH—STAI TP @ & | TAgferd Aied Tger
Wﬁwvﬁzﬁwu—waﬁmﬁﬁwﬁwﬁél
RS FAA! B foTU BT TS IS S JMSATHIT
6.1—6.7 kbar & TA1d BT Fbd <d & NG I8 Tdl
Tl & fb agMi @ Y & 97 SxIT B SR Dla-

12

3 BT SITed Y 7Y BT Rifh I SMSATDR 4.
8 kbar & 3R /e =IdR <am@l @ T T

' TN ATl dl Alpiarol iR ard § ol
I HH Fpe AU S—dIEE uded &
g 8 e uzernd Y AcmIfbsH 8iar & | Hvad:
HTHf~TP TRl HSTHITBSTH & SIRT 3fAdT BRTHTH U &
AETH | SIU—WICs AR | Hafd deiHe g
B G—BTEAIBROT JATHATRN I I wY 3 W fh
|

y&fa—16

Swar  fedarea feeRdrsT # demikfPpon,
AIgHICZoeN 3R dHfesH : R@ﬁmm
Aeeol NI 3R WHAT W YIRS 3R
Y—DIchiD ufdee

(4. gEgoil vq HIvY yeer)

SR f3ATera fiheargAl (Tagasdl) iR Tacel &
IR UIUaRl & 3R SR & 3R FHUad! <R
Jereel (@l iR e BRRE) & g 9y sfted
fSR& U-Pb SeT &1 g faar mar (R 117-8) |
e gR1 sfewl oy fared | T o
@f~Tard THeH) SR TaTER & WA ¥ B gy
TSIl & dhe SR defec! & dd dd &l fawgd
f2ra ITT BT 2 | TEeRd & i T B © S
TIEroT 9 TR (i) SRS, (i) W@ETGT%TWI@W’\’
Sﬁi’(lll)qmlﬂﬁ@ﬁw T -

- AUl 9 @ Al SU-JHe (BRIEHE) IEd
fSR®A el ugfaam HETfFﬁ g o9fe
frmeRISig s SR (770—890 Ma) T ATl
# g 8, SiRfiFe &R 9ughs # Udh IeorEH iy
UfTaTSig D (475—550 Ma) TRUT B fORDI JATETeT
Uferd &1 TS | I8 uferiioiisd Ucd TIURil &
He W RIATST THUH # SR B | I8 T AT
YeToT & fTh] Ugel ST el el off |

- THAIST &F (A1 IR THUH) 9 i omRE |
1894 ¥ 1994 & U AT HDIU BIcT ST & AT
UfeRIMICRISIS® il &I SRPA ATl BT Udhed
faaRor &1 Had Aear 8 S U I $H [y &
fgqa oM FAfed wRur d1 quir ¥ dnfd
RIFNTFICSEE JYelTdhd 3t e IETal qRITd
2 oifhT B1e A1 ORPH S 1700 Ma | HH SH &1 B,
sigwrl oy fewrera 3 faeme =8t B




S Yfdeled 2016-17

.
.
.
;
:
g
g

= 11: *"Pb/**Pb FSR® BTeT BT RFERITH (THT #) : (T) YA THATI, (1) AR THTH, (A1) JRISATTT THUH, (S1) SRS THEH 3iR
(3) TR &3 (AT, ST SR dRIART 99E) |
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- R deve (ATl 3IR ™ UHT A Uh—Ud
T < 2 b Sfgea foR®A Jmardy wagery &
NS & AT FAM © O 39 R & 91 & fF
UferaSis® SRPM & FRMERSIS® SRe=T &l
Tdh IeoRgwIRT IMETST & ST T & | ATeTell 3 e
PH Y BT fSRPIT T 600 Ma YR & Sidids
R QAT BT ORI T 425 Ma R & | I8
SRICT BT TR DI AR aATHRoT BT A ST & |

- TACRE! & 9R YA UHA 468 31K 528 Ma & §19 &
ST DHH SH & FORDI Bl DI G 3 |

SRIH Vel | I8 Habd Aot © b sfel oy
feArerlt gg uEAaA 9 (UfermicNig®) € @ik
IR ToToe T A HH SH @ © (<550 Ma) | IraRad
TIUadl IgM SH H HEd! & IR Gad: SdT e
UfeRiNiIS®d (>500 Ma) ¥ U8l ifd AWICRNIS®
(<750 Ma) & BBl a8 B3N | Fa JaT ORDIA B
difchanall UR Ugar UR GG dl 3ffSeha™ 31 HHT 750
Ma S8 ST Gl | Sdfd UfrMIRRISIS S =
ORI & A BT PIAFGIT GIR HeTg Y Fael 3 T
MH Weo™ | W fhar gom A9 W g Ggl
FRIRISTg® SR®MET 6T FId SRUE 2| 39& foly
UUAUh U4 03I aRenfHe Rreiferd o
JUFRTIT BT STANT FRA §U 39D AT I TR 3R 31D
R STawT Y TTareardhar B |

gafa—17

fewraa SaR—uR=aw e ik gdl Rifeaae
vgl, qakk 9Rd # fRAerfl siRiffe gl &1
RIS 3R Hecd IgHa

(GO SR, T, 7, SISIR. X7 va wToreT 97H)

SIV—9399 faarery

RO TS & aRla—wifa & § e uferaaiss

kbar 3R 450—500 &I A &I S0 H N SUCRBR
G—E Refey &1 T i 2

IcAdar 1S, STR—UaH fRHer § HToTse 3R
UoTge Bl Fed Dol & wd § e fhar mr 2
IFT TR AREE B 3 W wgE 2| Ao aRdr
T AAT # wfed B & | AToise TICore AT @
AERT H ~200 ASHH Bl idls dPb B TGS MBR B
Tl @ ®U H gfed BT 2 | UeHge Higadd § ~20-25
HIGEP DI 18 B STUR ST & Telgd Sad< & o
# gfed 8T ¥ &R e URwIRIReT # | &
w0 H 9 "gfed Bar 2| e & RF F gfed 89 arer ~180
HIShIF idTs B ORBIH AT § 58 AR eg
IR URRISC & FHEYY IAMMAA €| HERIb ToiHge H
<352 wt.% Y,0, B! qrsfead «iRkdl & | T8 SURYT &I
aﬁgﬁwEﬁWXmgGﬂ’\’AlO &1 gIRaT ¥ gl
T § | AFTTge &7 gfed 8T (0.44—1.58 wt.% Y,0, )
Qﬂ@éﬁ@zﬁﬁaﬁwmwﬁwwa%m
b AT & S I8 b <l = fob W@f=oT STaeR a4
TR ToiIge & ATUET J1ReR &+ 71T |

R FHIAYE ITE (i) TMe & HaR SuRerd
crq|ciu1 tsu‘-\M e (QzG), (i) e URbISRIARTH
(GrP) 3R (iii) Afgaa Facd (MQz) # Y fby g o
amrq%mau ! ISR B1ct & FHIT ARRIT — Hfhar
s & Mde Fenaged # gfcd 8 2 ST R T
W%%Wﬁmw@ﬁvﬁﬁmwwvﬁﬁ:ﬁ
® 4 UPR B & OTg ThR— | Frad AfeTer], FhR—II
C-O-H TRd e, ddR—III fgaroia Seiid a_Ra
AR 3R TBR—IV IgeRUI STeli B+ el
& WY H qUipd [HAT T 8 S Th Sield aRed, T
FEMG 996 3R TP qur STeR e F W g7l T |
QST TROT YIS $REcll & AT Roreoll, SRMRUT 3R
TIRIoIS § HEM® d STl Ble-d Al &
A STeHIPR SR T QzG # ergu—II AR e T
H,0 - CO,TRd P ®UicRUg aRell # gRafidd &xd &

fg—emd IMZe fis N ST IH"e & 9 A T I
ST B, H e W aRdc gY | ITge fis # Afthd
el & AT <3IST g1 & O iferes el g St
<RI e sigen ¥ Add | Hfhe gedr @ik
Rrifered (@erer @g ) # e M @i e gahar
Ieidh TUele, ClgcHlse, TUCse 3R 3lUd & 3
RIS C—ARICTg C— el doloT—qaTeoT+d— HhoswIdh+
e B | elgerge a1 ar Afgad 3 fawr vahel g & WU
# T qriteTge ¥ AT & WU W gfed 8T ¥ | THiengH
BT TS Tl H B g1 2| e I IRGeR 4
TRARCTS 9RaT BT Jef¥id oxdr & | SATET fageryor
INIRIMG B0 ol ifSTaiTdesT g2 © | foiferer
Ieh e DI ARMD N—ET RIS—Haa Aol 4.5-7.5

14

Safd eIgu—1 ®EH® AffTe IR MQz & eIsu—II
STelld Blefh A W——Ta oRel & IR ufaem
UHd & 8 | 39 3RS QzG 3R GrP ¥ wRIese Us
B[R] Th STl Bred (THR—11) AR 550 ST
3. ™ FHH: ~6.7 3IR 6.9 kbar € | T UHR CO, - H,O
JMGABR F TSV Y a9 HIIFRE I wUiaRY (849
forieirat, 2017, dt 30(1), Uit 56—67) @ forq 550 &3 <.
TR ~7.2 kbar 31faT 650 f&HT. ¥, TR ~8.8 kbar T |

gaf<av fe4rery siiv aHiyads &=
Jifsen KRN (@Ioh) & MSehite W [ 3R
WW@WﬁWF@W%
oy fedrer) fhecarsHl (Tevasdl) H gatc &R MY &
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e dioil fawuor sfie QiR fdadfe Sevas &
T @ fory fasar 7ar 7 | =t 1 faRqga faweror @7
Hed ol & fob Uelga™l H faReuvr &GN =R & SRM
fapfrd T2 BiferRe srawe fhy T g & wdifde
GHET @R BaRe 8 S Boeb Sav—uead 87 & |rr Ueb
AR SUTS-—Seguies<y ¥gsdh St g dof #
e & 918 & =R (S13) & AARGINUSG THIVT ST
e & | UBh3 Il b WU H SI3 fawuer BT THIT At
TAUeR]l & FHUad] FeRSE= TSl | Ufdd 8r g |
dISll @ e YUl b UG  (QUATH) @
faeemoll | eifeiRed g wiferge  sifdimier:
IIR—Yd HrdT SfRo—uf¥ed Qe 9 e P & A
IR—URTH — fRIo—gd & e H FED A © 3R
LRSI IICI Coy B i e R B | NG B C K S
fafasTer iR siiwEd: a9 €| SR 3eugT I8
e Bl & fb dIol &1 graai BaRe fhdl gwaHr
IECHIE—IRIT TARDA BT & FHARR © |
TN dIST BT GBI BT TeIUeRT & FHIIad
NeRIEE agMl & UH3 dorli & TRl ©F b
THFFR 8| TUHUE dT JMSchiy W d=uTiidh
fIeeTyor BT YHIhRoT 34 dIoil & GoRUGS fa=euvl giisrd
P! RBSAT B H FERIAT BRAT & | THART I 91
@ RO AT G WUV Bl HEARN, i@ By
YA JATSCHIU NI Yq1d 81 TSl © AR S
IRARS T ARMAT & ARIH A A § $BioA 8 &
AT ST H UTHUE & Hed R 9 Sl 2 |

ARA—IAR ARISIh Ue! (SMSTHIE), YarR R
H S AT —A0gR Nfhlciised (TIUHal) | =Y
I RS AT 3R QIS & |YU § IgM
AR $ SHSR & 18§ St FEa-Cre 9d &
R IRAT— MY |RER & gflor gd faddrR &
AR R 8 | i oaRFEed (Si0,= 5776 wt.%)
BT LT quiF 171 Rb (2—10 WdivH), 99 Rb/Sr (<0.1)
3R AR A/CNK <1 & \ARI—37T 37 AIfed (N,0= 5.
9-7.2 wt.%) 3R 1 UIeRrM (K,0 = <0.6 wt.%) §RI
Sferor afdie BiT & | Y YRR Y ¥ T grefriied
TR 3R HTATH Uhsed & A AR
QIR IS @ B BT ARINRE B & | ST go
QA BR& (REE) Honferdi LREE (La/Sm,=0.50—1.13)
ST TaeIRsSS (Sm/Yb,=059—0.88) & WTRT &, ¥
YREE 3R 31 o HReb IRTRIT & A1 3UeRIT &l
TG BNl & ofl fhdl el Hed 9id 3 Ui &by S
T Hebel ol ® | 30 YR IR T, v SR Earg
@ A IS A forRipgel dR&T (LRLE ¥ S@ &
AT HRDI (HFSE) & S 19U 9 &7 H Aaear
Heh B SRR BT Habel ol 8 | TR J—dell o Pret
PHH W 1164+ 22 3R 1188+12 Ma & &9 & AR

15

P/ U BT B IURT g5 oI IRMG R #
secel (I BT Repfe ovd 2 | arffed wd 4 3fids A
g Hepdl fAeld & b Tussl HIc dR IR Rryg—aReT—
HATAT VR H 3 R ifhaicged & |
BT MR Y RS B T I 2 |

TARR 9RA BT NMO <RI Sfthiiclised & U AT
& AT FRAT T SR S Hihd UagRig—sod
TEMI, BeAID STotd AR AFRRI USRISTS TeASel &l
I@ oY UISIHH hHIcigcd Hied caciige UReIeged
3R TIRIeTe Hithdr—TegHthdh SRaetl &1 U RIS SMHet
g | Jft die g S e sifthiciscd & U6
FedYel Bedh AMT Al ©§ UAUHRl H o SguRerd E
caeIge URSCIgEH UERIR ofifRigH, fawfue qust
AR Mferd= # oA vfdafdawm, IR # fba g3
ST o IR g7 Wit ureRifdTge ¥ fawfed 8
2| caeMse URSICZCH 3R RRIlelc URRIfAAIScH,
QT H SR 0.14 3 0.29 AR 0.27 H 048 T 17T H R
AT (Cr/(Cr+Al)) & AR T wgad 81 &l
caeMge URSRRSH (~0.71—076) H HRIR WgHd H
ol G (Mg/(Mg+Fe™)) RRIIeic IRIRIRIAISCH
(~0.44—053) @ T H AfHE T| wFHIeC
IRRIRIFECH @ DFgEc—Mdgse WR UfoHed
(REE) ugfodl smefid UelkiRss  (Lay/Sm,=0.380-
0.759), ol TaRTRES (Sm,/Yb,=0.622-0.756) BT HefRid
P | qNfd caeMEe URSIecd  UdsiRss
(AT / aT$dIU=0.285—0460) H 37fIH HH 3R
3N w9 ¥ affid UeleRss (La/Sm,=0.721-2.201) &I
T 2| R TRRIGHMISSH caeMse UReesed
(SPGE=86-164 ppb) &I ToIl H IR WIS Hebg 0l
(EPGE=86—164 ppb) 3IR HeRh WU ¥ GG ol gl
BT TSI PRA 8| AAMT Her Ao RgRITeie
TRRIRIMISSH & fofg 890 W 931 i < d& & i &
3R caerTEe URSeZeS @ ot 971 | 1156 S0 3 d&
2 | HTR—TseT XA 3R Gols SeT & are aferargT
Wl A I8 Habd odl © [ caeMge URSIeISeH
A o @i fUgem (<15 ufae) gRT S¥aifecd
fUgeHi & AT spior & g o9 AT Hed o
g o= g1 facdra: ®RRice IRRIRIAEeE H
SHH RRREMed & WanH § S| §ERRM
SRITIRRIRIT 3R FAgAIRRIAINT & SuRafa & I8
Siad fAetar ® fob S1aT fmir satfeed fUaee o FRfes
I RATIEhRYT GRT Seal aTd SR TIHI UR G T | & ol
UCHtharel AT & AR ¥ TS s I8 Havdl ol
2 fib cacrge URSICIEeH iR RNl IRRIGHZCH
AR T gRD & IR Ciforders ¥ Ifad & Sif
T Had < © [ ShT Ig9a 7ed AFRE RS faadiies
[T # WISRigersT &1 RN 99 4 W Aed J g |
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ey & AR WR I8 BB ST AHhaT & fob THTH & 3fegT
Htheh R IRMS HU A IRART FRHT AT a1 gat
IRUS b Mpe TI—ATRY RS SRiMe AfdT w®
I TR 3IR 91 H RIAR TSl & AT /A1 3q€ed 3R
AISTRE AT & SR Uf¥ad Pl 3R IR TeT &l
HETGIIT AT OR Tl 37 |

T H wifeH g Al (dISigA) @ ggelt
SRATIST DI FeAT IR MNO IRER & Uie®H shrifeed
# fiferae wnfad 8, vg 3fear & sngumeidt = Rurd
BT & | SeFIMT BriceH Bl A Al | T
frar a1, ST—R_IR (Cr#=0.72-0.80), HeIacii—Cr
(Cr#=0.66-0.68), (Cr#=0.72—0.80), (Cr#=0.66—0.68),
3R f—Cr 3R /a1 S7a 31 e (Cr#t=0.46—0.
47) | A% PGE A & B IR I8 57—162 UMl @
A W 1 21 PWS 9 9l & oTgER, PGE &
A= Y | @ 4 § {6 PPGE (Rh, Pt, Pd) &R
JgyeiE (Os, Ir, Ru)ﬁawﬁr?mwaﬁﬁasw
TIE 3 g, S SHII?ﬁ? W sﬂﬂ‘reﬂ?ﬁsw @ Weol I H
AT UFESHhIH hHCICH & HY & | T drofiars
el BT Ru H SIIAR AHRIEAS [AFTfT o faeyar 8
3R B AT 4 Ph Bl AT GHRIHD [IHTT TR
Bl ©, ST fb Rh 3R Pd & q&macl Bl © | THier
YISTIUH, TSt AT foved # 81 & RS Ni @R Cu
TehTgs iR Rafeldhed 9 9 fafi=1 PGM ¥ 991 Tl
T GTCATBIST SIS Bl & | ATgAR) UISTed URToIReT o
WRe (RuS,) — Ufelam i (0sS,)  @elr &1 ATen
e, sREM, iR wefem Io wfe g & | v
ST JMERMR—1 HAehIgS Tiol, IS HIHR,
HATIT 77 o | 397 HATOH & MR WR, T dd faar
ST e & 6 ART—AMRYR # HHACge &I Wiel dI
8! UISlvd ol ®U 3 ATeHed 2 3R fUeTdhd Sed
TP} HRGRIET § §918 T8 ©, o< b 3 3R
AT, Tfoladge 3R H3dY & IuRefd I Tare! <
TS B | ETelifh, STia HICISCH &I AUETTHd HH Uloilg
AT | g1 Terar ® b SHa fhveelidRvl & URME
TR & IRM YIS ATAT H Fehx AJid Ui el dl
g ol | HMEIEE haer H Toleigse &I IR 3R
e ¥ qacTdR gD Aeafid ST HT T 2, 5

uafa—18

SIR—uR=H fearey & @faofiiaver sk Aao:
Afed R @fohiaxor ufbasn ¥ sifeed avel )
HADT WR 9l

(RTST2T 2F#)

Mg-Al-Ca-Fe & Bt ST 39+ R Heell ol
a7fefep URAIfTRdT 3R e WiTSll & ®™U § Hedl &
HROT Agayul €| g4 H SIR—9d HARY fRATera # wheiidy
& e [IEfsa N Farcorse | darcot ama 3 Raie
By 77 Aot 1 & ogege WY R dRe Al
3R T 1T | THRAIET oielise & SUIgay faweror
T T & ST THST 7 AHel IRacH SR Ths TR THOH
Te fARTE TeRa S & | oiogelise &1 P,0, SR 46.68
Wt.% @ JATAd @ AT 4551 3 472.76 SeIL] ARG dh
gRafdd Bl B 3rFds fhy Y ofgelise &I ALO,
eTRAT 32.03 wt.% @ 3T & AT 30.84 I 3257 wt.%
TP gRafid Il § STafds 39! Thsel enfiar 2.39 ¥ 3.
17 wt.% b 1 o § & Ry ThRoiege & 9ol
ogellse US R @l 3R WIRh SR—FRT o
AR BT Habd HerdT & | Fe™ Mg' iR a1 &
e THFRR | Fe/(Fe+Mg+Al) @ g H
Mg/(Mg+Fe+Al) 91 & wife fder g7 & foras qwe+
@ f991 wad a&rgel Fe''Al [(OH) (PO,),] -
MgAL[(OH),(PO,),] wISHIMS &1 Haba fAerar 2|
Ol H HIBRT 6T SATUET U&= 3IR TASH &I Ths
ERT IR AR 1 <@l ST HadT @ | =1iie 9
H Bfeaf e AT & uRdber fhar 11 § Sl I8 Had
T ® T sreer faram T @it aneel §8 R 8 B |
Tt Mg/(Mg+Fe) QeI SIgUd &l Haiol sjEel |
g Aad fAerar 8 {6 98 WRawr # 8o & e B
T IR0 T TRICT o elISe & Soa RITId &l *1
I dea & | VAT HraET ® b qareenge iR R
ST UGRIT < eiettge R H 9T forT |

S T4l 9IS H gAN 3R JIRIRTE W AchiEs
QST TRPIT TG B T 4 8K o (o SIAMicd AT

TR IR Yele el Bid €1 Gd § ;A by S b
T BT WY G Dedrge W bl Sl &, Ay §

I8 GIId < YT © & Ig qucrsTore Uiha & SR
IR—R 9918 T3 | Cr—d¥g IR Al-\9€ sHfefe
T @ QURAfT 7 gema A § fb ArT—AigR
DIHSICC DI THIARIR (Al— F9g SHIARIC) Th
HISHI &3 (THUACTS) DI TR TR A3 § BSge

Rafelbecd  gadia [T wu 4 ARIR—99%
PIHCIECH ¥ UIY Y, Sdfd Jo—a¥g HHlcsed d

Pt Y dodige W RY oF R Sar g
TAIRIGCS Farest [T 9 AR R 8| Gt M) g
GRS # IR TR & FHAYH BT 26 STelld dRel & A
SR | H fg =Rl A 81 & SiT 30 ¥ 70 ST Hfcterd
IR W 2 TRA TR F 3FT B | U T Sfex
fohveel QIR STelid TRl IR 399 =RYT (A% = 80,/90
20,/10) & AT M TR & FHAN SRAMNT el g1 9

Hdd FAIIRIT BId & Ol WRdTdd ere-Iid
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fg=Ro H,0 - CO, & |99 & AT Uhae an g, 3iR
Ig 1 R 9 8K g 'l g T R ANt oo
TET <1 I 2| 5 dicgd ardl gergel ¥ MAcdR qHI W
fgcies A STAIRH Avel URAERYT & o I TRYT P
iR $= 8 | Hedase B 19 H TR U] b FHIRH
& I SRIFMI AFIBRI S AfHeHl & Arf fgaRor
THIALT ! Fderd o 8 | 39 IRE & FHIYH & oded,
FAfAST I & AT AIG[G o, hedrse—adies &l &I AT
DT I BT & (=T AT B & | TRl Yarl & fdaRor
3R TEARIT ¥ U <ok © b TR H 3R S dTe]
59 U A H,0 - CO, §a oI | TRel Uarey Pl 3FHfaRiT
@ AT SRl ST e © |

yafa—1.9

Uh IRETT givide & MU fearad fedres &
<y faHrer 3R SU faarerdl agHl &1 faadf e silk
S@ gfasr

(aeFSHIT ¥E)

eI orclid ¥ fHTer Sea= i R & Jrau™
P fhy U & IfeT fagd~e iR S sfas &

dra Ae—HdY BT 950 HH FHST I Al © | I ol
(@) o S oMol gRT e fFeiRa udd
ST (T-t A7) &1 Aaa sis™, (@) Jdbiel HiAd
AT ® UH 07 (U-Pb RR$A Rraeperatton)
T T MuiRa wuidRer &1 w93 3iR Rerfoadt (P-T-t
AW 3R () Trsc e iR Taumd! o SRy |
U B TS 2| 39 adA B &I H I@d gy IR (i)
AR Uferi— AIcRISiigd Hfed TRl 3R oy
fRATerRl fhecetTg = ¥iei & S UHTON & ATef T,
(i) &t Td Serg ove Hiel &7 WIAAYTd drg-Afcad
R SwEHw sfue, (i) UAvded /TOUeRil @®
I H U Rl IR oY RHel swial
(TeTTa<) & fABT AR (iv) SU AT & SRy ik
IR () BT FASH & I F gRwIva
giolde & 9T RraremihMIars & egaq (s 12)
foar T |

fRATad RATe & S&-- & sfagrd &l ufaeferd
Ix @ fory, Remae Ao @ gdi Wi # dren
HI—ATEA—TTT—RIERA—RRITI— T gioide & FHY

TEAT YISND &7 BT B fHam 721 o | e 70 ToeAT
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DI GH T 737 7, fSTH 9 35 AT @RI, STare 3R

JegId &3 feqgrad USY b grEI—fdhely,

AfShaT BIeE I 8 3R 35 T TaUHAl doc I UHd
fy 7T & | ITREE, YW 3R 29 Tl BT HIfords W1
o= q=T &1 gl & | U-Pb RTepe RaTairapTairon &
T, IR UIge, SanT AR Afhar T |§ W O 8
FHT T | FE ST A¢ 9RA™ IR WRET & gd—,
WH—3IR dI6—<HId SN &1 [T 0 BT, 3R
feArae f2aera & arra /ARt /dfsean @t dfie &
STTE BT | LTI SiTeifSTdet BT BTetifds W H § |

uafa—1.10

o Q@ oMimIAldiol & SUANT Hxd g
SIHR {41 &1 Sc@+=+ sfasr

(fare)

9 RIS & gl § A B~ (F) 19 AT 5
(gTT) &t & Y e & FHT BT Hfefd o
T W% & FHY STRIBR ezl @ SoaHe
sfierd @ ufERd axan, (@) TR W B SEET
gforerd ®1 ufEferd & JIR (1) T- ONIeToT AT foh R
&R BT JaTE e AR @ g o X7 a7 fasdt 3
YfehaT gRT 16 AR 399 & 3R SFaaR 39 &85 &
| fhdl 317 Ufshar gRT A el gal |

SEIYR—I1T el & A1 Rerd € el dar 7l 3R
ol feHTerdl fohveelld (Taveedl) o g Bl e
TE 9 SR a1 a1 2 (3 13) | Far 990 330 w9
I HeT—daBel ISMl W 997 & 3R ST fohveatias /
BIR fedTerdl fiheeelia (Teverdl) & |usd ¥ & | =
T 3R TEUTdl & d19 & 9D Ud fdad-id \ud
g o {5 fbell & U A9RT o1 |dhar 2 (R 13),
el e TS & AT | =TT YT 3R gyt
(frr 14) ® 91 U H, fher &3 © Moc TauaR &
AR 1 2T iR faeaRa B B <@ T g |

IR =1eT 3§ 31 ARE B HaxAl YgRT <@l TS © |
S Udl gadl & o Aeaes ¥ a9 <féor fasd
fecade womell St T R a7, O e
TR TR SR 3R S (STSusIoTs) & A1 o ST St
e, o faaR 3 SrfrwrTfa Sage &1 3rgva fhar @ |
TAUERA & e TS TSHI BT AITATH 3R STSvaTS
@ 49 9¢1 e I ' | fRArde Uy & gRars &
e Aiouw & a1 Tfafafy & Twg B NfEd A
% fou, fGeRa R 99 & -9 JAJuIh
DTS THAT DI A & ATI—HTT AHRT ARG,

faa 13: g9 90 IR TAveR & i &R AT I A |
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o 14: (T) @R & HRT SSTHIfeld BifeeT Hax-l g+Ts; (d) gRA™ &5 & U9 gdii-e §RT ST AT HTATH & 7l

faeaiRa iR 99 |

B R R S dlel Tl DI [TbE J—drer dRTTerd
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A1 T AU B I 3B DI WA foar T2
2| S ®meR IR 5% fia § SR Ifad srermm,
' IRIR gIFHRoT, T T B ol SR 3iR
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ORT &1 GdT & | T 21 AT T ORI e | /1 21
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swiAre fear 791, 999 Rd & QENIGA,
SIATS TS Bl D= FTANRIAT Giae] 8| ur=
AT DI ATAH W H T Sl B & A1 dufed
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A =T |

FHT—THAR IS TTRBIS B AJ IHT T & forg
21 TUEIe 3R R$E o= ¢& ST & ey &
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T H guerge fAar | fRemH ¢ faveyoners e
Tl 3 & | S ITeATdl, 9 T (41 FI5S) UHIMSIIR
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g.&.fa.-2 : ardE wga-faedte urwRe-forar aen ferrer st saaw

gafa—2.1
gw%mmﬁwwﬁﬁwﬁ?mﬁw
ggfaai, gwa 1 3 cig—soxmy= H
LS EEIE

(=19 SfiareTa, 3ifer &. T vq PIfora )

9 RIS § BRI (i) FUI SHHR Tl & URged
e @ 9asM, (i) dgerE Ao & 4_1 9%
PHIATIhHI & fdbr 3IR (iii) die el &1 ganT o
fTd STetarg & gafT mafea g |
SHUNT T EPIY &1 BT NG IY fdbre

SRpR el 20N Sl f Ry T 31 U 9gE AEd
T4 8, STacR fRATerll fveanse 9 Mol § &R
IR Bl faem H guchl & | I8 <@ e fedade
JUTTell (THCIEIGE), SRR S/avra) sigereli o W
garfd gl g 3R SRaRN) HT¥eR IRE Bl IR HRA &
q1% SS9 AT Bl IR B -9 H R4 7T H Al
2 | I8 Ao Joc 3D Sl WIHid H2 Sarexu &
oy Armwll 99T Ud I 9 & ARI—A1T ATARS BU
¥ faefd = | g dicr a3 # e TRl & goed
VTR 3T IuT Bl & | ATATE Y—aTaid # (i) 39
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ST BT GAST Bl &7 AIS[E 2 |

SRBR & AT 3Tl (i) fhetexd &1 wR, (i)
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T ST H 30 dTGT &7 AT Mfied Suered & Sl fob gd
TASITH | HefEd € | 3¢ a’e Al Sk g @
Togid Eel SRR gdre H QI STgWr
URMAG—HT BRI TH9I B 14 di¢ TRl &l
<M1 | IR & AoTaled Hul (g § 530 UHR & Ueqor
by Tg SEf URMP—Hey BRI & MU 8 T
s o | 39 YR WY Uel, 3rddre dgiive Ud
PTATGHA STl URMEG Td Fed Bl STAargard
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BT Fhd <l B | TG APHA A1 3Fdh WRI TR
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BT @ STTRIUTT Y% galT 817 |

fie faeig
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AT @t AL @ oY ST ST 2 | 39 719 Yt @
IR 2l faem ool STefdry & YA BT 37T
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Tdloiff® yqaq uR Al @l aAfhar SR
dT—daIe T dS¥@ Y IgHA - U -y ¢
(7. GV IR RIS FHTS) (Feflg 2015 H Harfgca)

4T IfIPTY He@YUT Y—MTRITATN & Sl doTBe AMghg

Uqd de S8Ry &7 ifAeRg Ua= X Fdhdl & 3R

JATS BT IR B foIU BT RS & | freer @ @ SRM
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forF 15 : (T) ~59-26Ka @ IR 15 S IR FTg AU DI 3RATE AT (9K Td e, 1991) TG EPICA S A1 3ReITg (SfroTet Ud
31, 2007), (@) TiO, Td oY 3ffaargs ( Ti+Al + Fe ) UfRIT &7 S2aleR UIhigd, () < i 3R gierd, (S1) a1 &1
HIAT BT Yo 3R () ARfIe TR AT AT 10 HeX H TR T4l 9T BT I B dTel IR frli—anT &

TSl ITeIRad Yaara yaurar (yIf) gerel TN Hafdrd 7] SHargdl # UHIRe $U W I Harail &1 yfiafed o 2 (sarda
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S qU & HERID S | Aoaidl 39 4 93
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T P IR § IraT AT R |

el a7 & SR IFFR, IRV, SR U<eT H I
& & ST 8 IR Y AFURT bl ST T &b AT
gD & GRISTAAGAII & fog sz foan
AT | IER # 7 41 917 & SR 9 R ~8 Hie”
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gRReIfT § ~59 Ka | ~26 Ka & @l
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SIS HIN[E © AR & & ¥ & H YR 3R ~46 Ka &
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yafa—4
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(v 7 vd Srdw ¥97g)
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Rra 16 ANear T ¥ < P AT B |

o 17: <ie B4 TF IR 58 A0 | HIRID =T |
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Td HEOITol ST 81 BREb i Blad WRINAT T
g | AT BRiGard & R gded Ao srifd
U I ST B SR &l Pla- WA & Fbaol H
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T, AT TAT IAD! I MARIBATAT Bl Yl &
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87736 Ucd Ud el I AT AR ugd | g €
T8I, WS Pl Wed Ao R g i &1 @)
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RN T84 °cdh Bl Aihadl | NG BT @ |
Uferd SeT | I8 Al W ® b Hf B g @
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@ IRM WAF ¥Y I <Id PHIET ADHE Bl G617 © |
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REdT & | 39 Al gui g b aARM AGHSA
YGYHT & XA a1 M Fg & R A a7 Br +ff
IR 3R A4 & IR 7 @i HIe gd IR
<8 BT UHE BRI AMET Sl © | WS kg, TRIHR
AS—T[d & GRM &P BT BT Iod DR 8l D
BRI Y fJUaATs &3l H Ay R UG A ared
dr Afed I & e, aiRRefder — S agne
gfsharell Ud S9a qof i3l & A1 A1 e
ATRRRIADHRT T & AT B & eI © |

Sr+% A8 =1 T Ud el seltsh &1 SR e
qAT T AGENT (T TTAIIT & HSH G9&TR)
q T goiarehl (dgerr grefer) Tmiadt | 240 g
IR FUBIT fhaT | S 39 Bies BRI BT q%ﬁﬂ{ﬂ‘f
Uge] Fa YR (~1300 IY) SIGR J&l | Al BT TGI8
o S T gefres F RIGRIT 81 T8 R BT 979 7 BT
TICR & BT Fad 99T RBTS 8 | TAFTeIen # Swia
QI geT JAIWITRT Pl s & AISe IR ARRIMT faa
T R Geraelt faweiyor & foy Suad 1 goifaal
A gaT IR (~150) AR T 7T | BR Y U il
g&1 USTIfeal & 100 gaT SRRl & de1d & AlSls 0.001
. @1 ATar & | A1) g IR UG gl a9
DI 7D 90 Je&T ARITRI & AT & Delver a¥ & WX
TP AHATGdD ST Bl T | STefarg TRacT seagl
Bq QI 3 98 ISl (F57% arefifarrr Ud ded
JIER) T BIATIHA B W1 fawiaa fear mar | T
SA® 9 dgol giclord & aadl &1 alive i &
Polvs Y ST W R 7 | $HS AT SIS =1
(CAThY) &5 IR, ITRRITS H WIS THHTT
& diffe gig Tedl & ST @ TE iR Rer
IS faweyoll & forg geores faeam 1am | =T &1
e SIS °1ET (STdY) &5 SwRBIRN, STRIETS |
WU |1 ¥ g8 USIadl Td U guiurl Sl &
ReR FwRenf® 3rf¥eral BT faveryor oM 2 |
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gafd—25

Ik e fRurem H IuEds ¢4 JuRGH
gfpamsl & e & U A RERAAS AR
sl fu® rega+

(FTIeT . 17, U, . vl 3T . Yl U9 U,
YT, 3T

g€ gHl | BTl M dTel S2rel oTel @l I[uTaedT
Wﬁmﬂﬁwwmﬁwwwﬁmﬁaﬁ
5B Bl § SRS vd smswreiiue seua fhy
T | S99 ST BT SEa 7eg T (BRER, TRA—
HEQR SADT) AR IR REATT—HAIST) Il &
T ST ¥ RIS (As) b TS fIavor &1 gar
SRITET AT | TH ST & 9 HH Te<Ts d Hes by
Y Wi eI &7 H A BT &3 DI ATaTST

Afhaar 27 Ka 9 QRN oifdb 24 Ka | 718 81 @10
TS B | Aigpfear &8 & T I 9 favefyd dose
Hdd <l & fob IEATT F<) §IRT WG & ufelde sifd
BT I H U ) 2 R uf av & HHded © |
TIUGE! &l Ure ffed § fAadf~e afbaar & A ot
T 7Y € et i Afhadr 4T B aTell §g ddse
3T HRIAY  (TAYHSIUN) TS TS | TAYASIvd
IRAAN WAl § & T S el et vd xa @
UHIR | G491 § | SHD! Q1+ fARIvdig Sgd, Wel U
BIfeST & | HUT TcHY 38@30 Kaa%fsﬂ%l‘a‘é’rlﬁ?q
T AThHfeH faveryor § gigas sl baex (T),
T ey giel IhTgel Ud €RT YOIl YAl (S, )
@?ﬂﬁ%@ﬂ%%ﬁ@%mwmzﬁwar
gurd (V) eMAe & | rguver 997 &3l | |V,
CIEIICA B EN IO EI - CaE o | i e CA C

ERT UTSTel @l UIf 2 R U 9 @Ig 1Y 88 g

SR & S S, ® fawdr e el H SR

BT AT B & | AR, avell, e, By,
e, HodEre gd IRl Rl & Sl a9 & |
JRANTD BT R YISl & o 10 AT & AFGvS o
FHUR AT | T F T8 Hehdl UTK 83T b 9™ STt H 9
gU TR ¥ HioE ARAMD (As) R A8ge (NO,)Hed
T & HEH H AR, s|<c4“|, GIQR{\QET SIFQR foTell &
Il Sellg Serdl H |alfde w@Rey WIGRI &
RITfe T € | 3T St A Aipe 3 T gee
HIId: oIfTd T AaWId Qi drdl 9 S g9
BN T T B arfacterol TR STerdTy
ey aRRerfol & ggerma, @ e (Riferae,
PraFc) HH Tersdl H uqf?lﬁ TAE ST Ed ﬁ%WT
YT QaAiSl oI AId ST+ BIRIBETdl ST BIeh| B
UHTG B Al g | Sifa=io (8"°0), 'Tgso (8D) 3R
BET (5°C,,0) B ReR g9 I8 Fdbd <d & b
AIFRIA Yd HIGH & QIRTH PlaiIc 3Ue ol Ufshar =
efel T STt H IIAfd gedl & e H gig @ 2 |
3RS (8"°0) # Ieerd Il RISl # Fa—oTc
3id: fehar &1 Havd < @ Sl ST efcas Adbavll §
gfafaffed 2 | I8 gRom d&d od © & sy o #
JRATDH HhaoT 3§ geh A H Ifg B © MR AR
Fq B QIR ARTIA §RT S HHI AR 6 |

39 B & T 3T & B H, AT 9] & fdacif=d
Tl I AHSH B oY b Sl d=iiie s Y
fopam 7T | 39 fo= | I U WA © b A A &
T A= vl W el et &1 Arer e
& & WIRAPR FIGIYATH B A1 AR A AT BT
S 92 @ A1 HIAT D HRYT fAaciivip 30 A BN
RIS BT Hbd ol © | BlfesT T 9 & B 4
ool Fare-i}I Felfadl— davgig el 9 faadfe
AHId & 918 & TR HT YA e 7| fadfe
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LADID © | Tferofl srerIeT Yol Ud f6IgIqth & A1l
famfaa anfeal @t favivar 98 & & s9@! 9RT Sk g
g gferor ufdem @y < feemen § yarfed B & o
NS F fSURY Tchl &l Hbd dT 2 |
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feare denm wiuadt &= 9 S fagieE
qRISTdary, Gael aifreda

GIeT @, g, A= g, Faly &. 19 vq gHaTerdl
REL/)

PR, 5191 Ud HeIR ¥ fRHTE SaqR & 506 a9 (T,
SI. 1509—2014) T4 IT SIS PIATIHA BT [dbT
fpar T (o= 18) | oW, fvaR, S @ B,
IR 9¥aH fadrer & forg 275 99 (TS 1740—2014)
oS ADBIGT YT GADIH (HS BT 8 HEW BT TAYIINE,
Ul 18—Hs) YA PR & oy FIU HAT Hebel
E9UE) >085 & WA WeW, &FeN dod IS
BITIhH BT SRIATS [ohaT T (s 19) | gA-HAor §
TRIEId 90 & S¥d & e H WU & 918 fhvdar
ST H 2000 ¥ B G H1 RAf 28 7 | gAFAHT T
18—98 &I F@cl | & Jord IR HuI g aroft
faaei ifiera Ud iR I ulRed RATaa—axTaRA
&3 & s Wi (S, Jere, 37Te) UISIuHals sel &
A1 HIadr wT W1 uar = (R ud 3, 2016,
FITCRI §eIeA, doizorg /10.1016 /j.quaint.2016.
09.031) |

T BT AT vy G397

T & HSH, SR U9 9 5 9 18 S[F 2016 Td 14
B Bice BRI fHAT TAT| IR AT (~40 A 50 HIex
oq) FAffd e T ([RIeR e SRell & 3 3R famH
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Fafed Y@ TaquRs Uigele RiTel (SUITH) @ 0.85 UTTEIes ¥ JMf8d BIATIHA Mfa e & |

= 19: 20 99 1 U fhoes aoid @ AT AR ofS [HHAR, IR ulRaH fBAea & forg vadl 18 —dg gAfHm0T

(TST 1740—2014) |

IRART I, I UH) | 7 AR Bl ol FEIAY
A BT IS4 fave IRT AL STfeld gioad & &
oy 95 dfasil 31eaa 7 1 9 3 9L & 3faRTe R Biet
T & | 9R el ¥ gt 35 T wuATd C SfeT &
o dioHE JEaRgS), drels Ao T ' | fodk g
IR W 65 I BT el FrIab 1 faeeryor fawam 3T |

TG drel, SIvI s fedrerd

R oIc Bl STefary &1 G B/ & oy 98
it fageryor (arfcads Irama=, I A1, Sifdd wree Ud
TR0 gadhed) BT TART FReb FHIeH, TedTel 2T
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H TS dol | ~3350 HI. B Hdls W AR AU
N & "M W Ud ~116 JH1. ol Hra TG 3iiel od
BT AT T ST <& 7 | TR IR gt daguit
(1, TRTTERTRTHA AT AU JNMSITRYH) Td ey HhEoN
(Fe, Mg, Si, Ti, & K) # & &I Habd <d | ~4000 3R
2000 Y I & 49 WS & ATTATE H B BT bl
U BT ¥ | S SIRIl @ AR 91 g el e
RIS 3R T 8 dTe], IR el 1 ST fa%g
aRfReIfrl @1 f Hebd <l &1 ~970 3R 730 a9 41T &
99 BEHRA T Sifdd Hlad DI d¢l gg U
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&1 ~730 3iR 560 aY 0 & §4I Sifdd Pre DI T g
UioRIAdT Ud BRBGRA Fhavl uEi & f[ded & forg
Ufiehel STty URReIT & BROT SaTGdhdl H Bl DI
Hed <l | Aifcads Ui Na/Al, Na/K - Na/Ti & Ca,
Na & Mg Al # gfg & TR 9 3@ # Sl #
Jordl ReIfdl &1 Hebe < 8 | 3eT & SIRIURT & & §
At fet W) STeraryg IR B FHSH B
foTg ammaT & & T UfeReioibel Sl o Aemfed
fey e g

yafa—27

fearerl &4l 9 Soa fagier wfesinew siteal
qAT T B AN Sl 9 desc AfdEl &1
JYART B MIS—3 ¥ F@eRI @ & IRH
ARG AFYA &1 dRad-T2fiedar &7 g3+

(17 G, it FHTR, ST . T, GHTAdT 19T TG
IV Ryerer)

39 B B I AT &3, T & HaH Ug 7eg
YR ¥ Sdl faues QRT STerargdid Afielkdl BT gxiHTel
PG THIMSUH—3 A ARG YT AFGA =11 &
QAT T YT 5T ST X7 § | 39 T v’ @ forg
Rareldi= av & IR fr=iferRad wri fg U 2 |

AMCE I, HOE, SaR Yd WRd 9 UdH
Fiferaed L —2 T fTeTyoT IRA H 46000
3R 35000 a¥ dt & &= f=rar @1

PR B forg ReR RIS msaey & forw
fohar AT B | I8 ST BAR UES & YRT STeAargdry Reprs
Bl 33800 W 5500 IY ST Th fORaIRT Bxal & | TAR
AWl URMP BIARIH, Rl UeRigS Ud 9
ME—MHAd TR & SRIF 3R T3, IR g™
Td ARe TeIfRRR AT gd gde A aRRerfcrl |
HHACIR HRATT HTSH AT BT Fhd < & |

faopa IRART 3T, SR U W U doTwe 3RaN
ST 2016 H fA®RYT fBam 11 € &R S 629 AN A
HICT AT B I ¥ 150 TABC T YaRISIRYE
T AT U ATSST TALI0T qu AR AT BT AT o)
qiféhel ISl TASOR BT TN $xd UgdE Ud ¢4
d@l & faverwer & fou AR fdy U 2| wrargmH
R HR= & folv voHey Xfearae e & forv 5
T AT YHTRIG TU A Sqard Yaid ST o forg 4
T Ufsharedi= € |

3T He AR H AR AT A gRac-Teiierdr
Eal PR B BTG & SGAYR  Ud D
3N & Sl | 4 el 9 T A1 sdes fhy
E|
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IS Y 1457, 3Rd AR ¥ g YTdoll STl & Head
¥ faefea e drew a9y uRadTefradan
(BI17eT AR, 37T & T ¥ HIHGT)

I8 gRASHT v WRA A aRadeeiaar &
gAHToT TJorr Ry 7T & 9IR H $ifcH ey & deree
AT R BIHT BT © | AT & 3T & ¥ 7 e
QYT ¥ 3RE AR deTeel Bl e I S 2015 B QR
JARTETY HBANR WISl HTAshd WA 355 H Y:
gred fobar Tar o (A 20 U) | |l 40.2 HICR 3R
g fham T Tl yAiaftie Jad Uradi, URe U
A Yaa o J Wagier @rSErdieHTs), ool
RIS Td $07 R faavvr |fed ag difdsral &
forg AT @1 ety fvar | BT B, gem
SHATeH Td o R =1 UR ST 37uce Yol —
SOl Afed oic 3Mell WRSAE A ofdx aadd db
SIRICH 7 A1,/ Ka B 3iRTGT SR BT bl ol © | 20
ARN GRATT & 648 TAT H H 42 TAI BT Fd

fa= 20T 5/ 79 W 38R 9FR, S96 ARI 3R & STHIE 9d
TR SU ARIEIY &7 SfHfed e (A Ud 31,
2009) TS YT, YW@ Afea Ud W Afeat 8, del
TR IAAT 355 ® SR (3T A18S €, el dRDb
ugdl & I d=fe fefer wed € ot Ry = &
TRIR T AT fordT AT 8, T[eTdl N1 Pleetl Gd bIed
$ 915 YR & ST fIRaR &l gl 8 (1987),
Yol € Y@W AeTEU / FeRIFR - AT xar @
rgeIfa eraRerfd €1 9 a1d R R @Ra g e
Ff gl FRNITRE AT AElguY, gaar
fawfoat @1 R Y@l gRT qwiar R § RRR ud
371, 2002) |
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RISl & fof Bier a1 iR faeetfdd fdar 1 |
U= AW & fol¢ 63 A1 HT fageryor fBar 1=, 91
THAT BT gEDII Uraed Td 26 THAI TR ATGATUTATH
fareeryor fopar T | AT Refd Ser o # 91 3R
el 2 (R 20 ) | ge@g yavran, gAfevgfesd wd
RIBR] BY U VT GIDHIHRYT U ATBR R Gaapig
gfg @1 doHd <l & (R )| 39 Il TR A

TRAT A8 GFSIDHROT B BIg [T T8l & gAY
JIH1g gfg dad f¥gEed Jgar I & BRI 2 |
ofiel 450 |1 9 drfcaep srguTd aRRerfcrat
TG IATSHdT H URY 3R BT Fbd Sd &1 Sr/Ca iR
AUTi U 150 — 100 1. # 9¢1 g8 ot &1
forror Bxa € | s faud 350 — 300 Y. 3fARTSA H

TH U4 9T STAdTgAI g Alofa ol |

fora 20dl: 3RT AR TAET TR AT AN 355 ST Y1457 & G Jaded Uraal §

fr~gar |
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.a.fa.-3 : Yo gaiau reTam qen it oY WAk s gedich

g&fa—3.1

yafwR feurer & dqara, &=k, divTsT iR
Tedld—gHAIS &3 9 HHu dAAfdH, qHu
faad e 3k Suwds Gdeh ey T 4oy &
¥ T JATHA

(GeficT ZAR, 3I97F i, Ieclly FHAR Fiqd, qarofid
EWINDT, UL, 3% TIad, Re AN, B9 4. I vq
T4 GATR)

ARA—UR™ dfcedl (efcd) @& 9 R <o
(Fgced) | SO B del Réaa RAer b &
AU S & YT W e B §| Yo Rerera
Shicel &bl ®T Raardl BT fARaR THid / IMUeToT By
B FHGH! TAT Y & BRYT BIC YHU BT & | &9 &
I DT UTh T3 DI STBRT TAT HeH SALT0T qU JHuRT
GCRI & 3MTeheld, SURMH IR YIhRT T MR AT
IUAY TR 2| 3 IGQHT P U el & faem #
AR fRHTerd H YU dsili+eh deal Bl U &&R -icdd

venford fhar S <@T | oI o Wifdar Sudell @
AR 41 sieds RIFARTE Td 5 TaReRITH S
o¥en fedre # waferd fdg @y = 21) o=
TS ST & H1T FEferd fbg 7Y | g Teddt
ERT fARER 3R W 3fids U 3R fazaifda fbu < v®
g | R & TTgdTel—dgA &l | i, 2016 TRIT A1,
2017 @1 A & IR G YUl B TSI BT fageryor
WREICHRS  uRacHi, A gonferli, HId AFGS),
JU/UY TR fIERE, (SWS) ol 1D UG 3D R
S &g b1 T | IGH B D A DT AABI
g Habd odl & fob GARRIN Jolie, S 9 Bl Jvle
@ <feror 7 Rerd &, o1fdies Aftha B | qabui o1 ot T
ArefelT & 99 o W U fAaRer & deurad ¥ a8
IRy T © b o fader & W 99 9 & ot e D
T ¥ TS 9gd BT N WA 8| B8 ¥ do fafde
HORAG  (CAMNICIS]) Ol & 3R Adbcwyme W
HDH50T BIT B |

form 21: g1 d o9 Td TRIGRUTS et 3o § g9y v g
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IGqIct feHIerd, WIRd H 6 Ba¥l 2017 & 5.7 dladr
arel Y&y & |ld Yrdel vq JHe Sav

STRIGS ST & TedTel fRATTd Sl H 6 HRAXT 2017
DI (17 IoIHR 3 A 3R 04 HDHS ST WR) T HeIH
T BT HU AT (5.7 AT | 3H AT DI DU
AfHAAT PTHT 3fH 2 3R =4l BT Gaal © Rifd I8
gATdT 1905 HITST YU (7.8 <iisran), 2 uqer iR
1934 fSER—TUTl &Y (8.0 <leal) WRA — -UTA &
DA YHUR RS SIF # Usdl 2| N I8 H&y
gAY AT FEdqUl & SR €T BRI Hal & ity
I8 TedTd fEHITd & 1999 & =TIl &Y (6.6 TIerd)
DI MDA FARATT | T 24 f). IR uldes #
AT (R 22) | I8 DY 240 TS W 35 ol AP & T
D1 Afbar & arer 10 feforad, 240 dfede yapumTioAl
DI IRV B AT AT rfieiRad fear a1 ik 39
UHR T8 BH d50R ACIhdl & A1l YoHuidad~dh Arsd
@ AYAT R & Dfgd B BT TaR Y& HRal 2 |
I8 DU 30558 U S&R UG 79.076 U qd v
At @ AT GRFarT guie R Rerd © St f 9=
DA TS (THATET) T R © | T 1743 Tl R

& fId sfSbg SohdT SUNTH @ A1 e W9 @1
TN HRPb Dad TEXTs Bl TOET BT T8 S T 39
TP H ©F B Folc Y TFole SIS & ¥ sy &
el WTAT & | G G Uraet 347 ST SR a7 &R
JRTIIT IR URFH—<faT qd w18 faer vd Sk
gd &1 MR 40 f&3ft fSftT SR evmer 151 &3l st
ST & (o 23 3R 24) | I8 TAAIE @ Urg fafed &
1T U fodes goile Faels &l AT%—Th Gdhd odl &
ST ey qUCTd o & A7 U TATE] & bl B DRV Gl
2 | IAAT NI TTgarel AT § T aaH by
faacifre aRgeT W 9 & AT gD H Hdg YHU
GAR BT Gfd AT |

FHlctl, TeaTe foHITd & SITHYTT & U1 EaxT

IR IReHT fRATE H Heg YUl iRTa & TTgard]
s # ST du Aedd gRT gt 6y Y 8
T B ST e H FWI GUEH bl BT fagelvor HiHe
TR Ud I TR eIl & oIy fohar ar ® | Teard
feATed # B — w09 JMBR & YUl HI ATDbard
JRATTIT THRAIST T & FHMIR SMAHE Uh Ay
S # Fafad € (o 25) | T RS Jd%BH SShAv

T fRATE YN iF & ST1S+ f$U UST WR BISURic

BTAHH AT IMAIcS THURSIST (JMgsledT) &7

fora 22: arfsar fEamerdt yyfa=r=

A §RT Ruicard 12 3ifwex et a1 srafRerfdy geifar garm (el 314 BR) WRd &

e AAE H @R IR & U1 & i) dfad fhar gor TTedTdl Ay & RIeTg i AR | el
YHURI JTRTA (TS 2007 & d15) BT TN U9l & FUR IHC TR TAT TAT 2 | BT B SETINT HUd

T 1991, SR TeHT Ud 1999 B FATS B TSl Bl HII: 39 dATaidND, SIF BRd dR® 3R g
dﬁé‘aﬂzﬁfﬁwﬁm@ﬁﬁv‘mwﬁ 1991 & IRTEN &Y (6.8 <HTeId) 37X 1999 & THIeH YHY (6.6

Hera) BT Db SIS TAae USRS Afe SR (Tolldd YA dear | foram 1 & (Fuar e v
Wé@sﬁ?ww(wm) (sﬂam—rrﬁwﬁm)aﬁzﬁw W@Wwﬁfﬁéﬁaw%

B ¥ JATIRIT [T T & | SRIATRUASH GIRT I Gd Y=ATToId sTSds YU I dai dI aReIfri &I
SN ~iTet IOl & gIRT SRTAT 147 © T WiRd fAacif+as ST Xeamail ol THUhET (4 Tad! Yois), THENST

(=3 AT YUTe), U9l (FFam goiTs), ST (dadT Uoils), THAIICT (& Sl UUNE), TACre! (SfaroT foreacht

feczrie), ST (S99 UUIIR), 3R €1 (RFTTG YUiTS), dIET (RIFRT UUITE), 31k TET (STeHIsT Uvils) & 20 3 U

o a7 (afesan, 1980 & 9T JATLR) |
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o3 23: I 3 Uied gd Serfere 99 B STl & 44 AR 98 Aae JATeld Pl QUi © | UiaTd Yoy 31i¥elRdl Bl BTt V13l gRT
SRITAT 1T STd e FRTOre 99 B ST Bl ATel X131 gIRT ST 13T | Uferd Ua Fefere SeT & d1d | 6y HRP bl YD
gedh & SN Qe fFIR W dfads & HiaR 0iam 737 & | &y Afieial HT 0.05 | 0.09 ol & gfed ds # fheex far
2T 0.04 ¥ 0.05 BT 3R 0.08 W 0.09 BEST & &1 b fhar AT | SRER, FAART 3IR ULARITG Dl BT TshAYT A UYa febdn
TR |
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30



aiftfer gfdeed 2016-17

o3 25: () a1ea &3 @ J[aRIf, iead Ud faadia! (He arfeaan, 1980), a 31X m- TgdTd 3R HATS el & YHUd o | (d) iR
() Fead & iR @l & Hemar fAaveT € | - - 2.0 A 31f¥% e arel B, « - TICT ISHAvH & ol Tgad &Y (S1) 9 T
HEeaqol YHUl B AR (-) iR feATera # Fowst ol srafRerf |

TIRT dRa QAC] AT BT gl d & ol 39
ST & BIC § FedH DUl (3.0 ¥ 5.0 eI BT STAT]
o T 2|

THET ISHAYT & UROIMH I8 TR & 1 MDA
ST TUSHT b Toh IbTd HIVT dTel QT AArSel il |
I TP B A1 YN H HrIGH 8 (<20°) | f vfesass far
fa=ama e 4 vfdws fese SwR gd e &1 8RR
AT € SAITY U IR Yd el STTAT YU Si+Id
Y & Y9G BT Fabdl ol © | 91 AG—HEIH bl DI
pad NS THUTC] P Feg gUS] NH AREHT B
JraReIfiy & et faear 9 @il g5 © il & salie &
BIfCTAT QAT & YT Tl & | THST AT Ud SefTdh
& HY g VENe A2| MR & Ydul &
(SR&TEN & 1991 TG FHICN & 1999 & YHUl AlZd)

ST TGdTd ST B ¥ Bles BT fhald B B
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forg favam T | R —1 @1eid 4= 19 () 9Rd 8iR
IRRT Il & d19 HIUe ©ie T &I Ik gd—afaroT
uies A= #1 SR T 2 | IH Ispavl (FC) &
A1 ATHiTd T OTH Hvd ol & b =l &
SATHT T T | AHSIT TU A <41 3Tl & o fob
R SATD (FC>0.8) & JebTdel 1+ GYOT I[oTids A1 (FC
<0.65) ERT <@ ST WhdT © | THell (STR Yd Tgard
BT &) THIC B AU & 7 TR0 DI TARIRIR
ST B JARITHTE B TRl GTAT B Allad T A SISl
TIT 2| YT H UdT Il © b 39 TAPR B
TY—HTH YU IR Yd 3faHT YHYES! / fecae
©F WRIHY THHIRTR gelld & Gaferd & | 96l &
fIR 3R TS SMAUE & 3 Yoy [Aadi=dh 39 4
Wieha Ud GYeAHd BU ¥ Sifed 8, STy 59 S
H qBY BT GART BT AP 2 |
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daforr gieds qay dafie @s & 44 gy
T

TAIRIRAS Gi—d9 RAaR BaeE ugfa @ Ferdar |
QI sifeds Yoy ISP ®x & A1 iR gue] ATy
Td @Igoid U &I 3Mded fbar T 7 () S=
Hobd & AR D AT U (T FRero), (i) dEr o9
daar >6.5, 3IR (jii) AHLT I 30—90° WX IEITRA
RFER DT A2l &g T 150 SelIRIRHS YUl
BT AT T 2 | o RATeR waemi & forg fommiar
Tq 3T (1999, STTHTHY, WU 89, UM 1395—1400) I
gexfcd TIsH S fShIFalcged il Bl YA fhar
T 7| fS@ BT TN axd RATR Bae
HIOT ¥ Ugel Alferd dd BAT bl Sel [dSigT gRT gd
AT fhaT STrar € difds Ui—d9 IR | Ugel 60 U9
3 MR IR WN—d9 AT & 91§ 100 TH, 99 BT ST
DI 10 THUGE dd IS HR, geX 9 d' U
(fheex ¥ST 0.01—4.0 ESO) &1 YA HRPb 99 HTH
flheeRaT oI SresRe! fieeHd 4 guie (SFeafkr Sad
Td ITURe) Bl WM fhHar S e | RAIR BRI B
FIVET & QIR 2.0 T TSI AISTS aTell Udb ST
fheey T SUANT o ST § | 3IRT & fawereron & forg
Jed TAURIR U4 80 UfIerd & 31fdd 99 ® fihe arel
RefiaR waert &1 ganT far SIrar ® | REAaR waee &

TSI BT 9% AT & Udrd & T9 # Meifad fdbar
Srar 7 (s 26) | U 1 U9 H SUlaiRd Jawerm (3rerar U
DI TARAT) PI TTHT 6.5—7.0 TH H ST ST BT 2 |
qUSl ARET @l el e & sreddd B fafie
qros W RAR BaRMEr o sfeilRad vd ar Awgt
JETERVMY IR Y4, SET0T ufder, Sk ufRed iR Sferor
qd Wl # agfed fhar Smar 21 S8 g e
(STOTIRIR, 2000, WUS 105, UM 2969—2980) & Ud—
FIBIT UG IT BT YT STRAT B YA ARl aTel =T
Rl Bl 14 39 WTd guSh Ul | SiRId
QU HICTS T Vp/Vs 31T Ufgei= Turd AT U<
HT @ oY RN AT 7 | Hok aRemd Sigd guc
HICTS ST 56 Al 3R UIgST=d STU~1-76 SR
2 | ¥R 99 fAiRIS) Aiset BT ShAY Wi R 2 |

fearery @ %y g4 va u¥1 graver & sr=yaxt
&l FH3 @ o1y ggad vas e [durerT aadle

Rafdrd setrd & faeH RS FagR &Y ToHET & forg
oA ® SKS/SKKS RO & SUART fohar am 2 |
g fameia faem fRmmar o wifed @ o o= &1
A0 Rl B | 399 Wi ot Rigia I8 © 6 9
IR 99 SKS/SKKS amsdciite i faem <fR¥rer
A H S © A I8 faf= it arell <1 cfqdof

fora 26: (T) TIRIT & UT dx & forg uea R & UHd & 3§ TeT—3TelT T RefIaR war &1
IaTe0T iR () 9 1ema H ugad SeliRIReTd i a1 faaxer | (@) # A e Jeas ax

BT AT |
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A 27: TR TH / THHHTT TR BT IUANT dRp Rifdhpd dg & THbwd favre aRem |

gfad aem & faifora 81 ol 2 | g vd Ae Wi’ @
dra facta &1 9o Ser | far Srar © aifes gedt
favARear & fearfa=ma g wifad &1 uar arman S
| | 8 YHU Dal H el 66 faTeT 719 91 by 1Y
(farst 27) 3R favaeRe wfdd 06 W 3.0 ddve H A
e faefawms aRomd faar gu € |

y&afd—32

faf=1 e witfos gRewior & wreaw 9§ e
A b U qaiTHTT JeqqT

(R FAT, TG4 19 TG U1.%.371%. TI7)

gyRad-T vieiRe® &I &1 9II°T &3P qHY

G grdel &7 3Tl

25 3Tet 2015 BT 15 fHHI. BT TETs H I~ 7.8 AT
Tl IR TS by AT &7 # 1950 & qT& ¥ 374
TP BT FIA TT DY 7 | Foram 9ga IR qars) Farg
3R Tl & HTI—WT TSTald! STl H 8500 U 3AfAw
ArTt @1 AT g8 ([Qegd, =R 51 |gas, 2015, 8,
582—585) | fag@mel &1 &3 favd &1 y@ulg 3u ¥4
|IISH Aishd &3 © T8l AfHaR Yy 70—300 AT,
B AL DA TENTS H A & (Arafersd, Saeifa
2000, 19(1), 103—115) | 26 ITERIR 2015, DI [EgHA BT
B BT 7.5 Uaal &I YHU fUeel 10 991 § gD B
I T YU © | BRI TR =4I b7 (7.8 Tiera)

D YA 3MTeR Udd T fEGHe sl & JHug

forsr 28: TdSheT ®g (el FH®ToT) Ud 98 STER & MIe3Th]
@ ARI—WTT AU 3R EgEH g Bl BT B U
gl @ 31D s | TR TeARIl & Af¥dal df (7.0 |
3iferep <fieran) AR IRS Td 3= YHUl BT ATl TR A
fafeed faram a7 2 | T4 >5.3 Juasiivd gds Agadt |
frTet TN Widhd HRIAH! BI fFrae Mard & 9= died
@ 1T fazamar T B |

JErRITeAT H RepTs T ST & ST 26 37aRfeR 2015 & 7.5
< arel fegame YU & f¥ibs 700 B, | a7fers
Y H 3ERYd 2| ST W W Y9d & A 2q
Rep1IET I & ToIclh HB WAF Hegd gl arell

AR & 3P o Udel A eIl BT FRIATA
fora ST 7 (for 28) | TR =Tt &y AT 5.3 3R 7.
3 @ 419 P dEdl dqel 9D 6 USRI Pl

deRIefl, HYcg, TTedlc REIE

TR BT Yael T STl &l |1 SWHT {har ST § |
Aid vd RS Age aMi § g7 &ive & gwifad
gaTdl & ATI—1Y Ase THllfhded & oy @xor
e & ¥R 99 WagHd HT oI A1dm 2 | RS

IR .

(R ) ¥ TS far 77 & S TRT Y & G Sicd
& AfHE I 600 W e fHM. ufaw § Rea 2|
fEq®er ot H Y 8 YUl P RO Sl 4l 9

33

ATSC WR AISC TRl thebed Ud WRIR 99 I[oTawil HRS
(Q,) T 3MMHeT BRI Y 6 AT YUl B Yael il
STT Pl SKIATE [HAT ST | FETRT WFEH DI gl
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firs Wsl TR BT YANT PR &fcrol gchi & forw
g & gRETed Afed A Ua dgifas Jagd d o
ST & | 7.8 AT @l ARET =T &Y el & foly
A= Tep-iIp! & SUANT & 918 FIOHT BT 7 29 #
wWEe a1 11 B | 39 PR H ugad | Yhuig
Hq*l, SIRER ﬁﬂqc@fﬂ\cb'u & I STF HH: 8.20
X 10" ¥ TR 5.72x 10" Nm, 7.1 50.6 IR AT 3.55 I
3670%ﬁ$3ﬁaﬁlﬂ§%ﬁwﬁvﬁ$a§w
TAT TS YT GR DR+ & 918 WIS TR0 1= ol R |

g7 RUTe fhy U Sucrer AT & #el @I € |

IGqIct feHIeTd @ &1l & 5.8 dladl @ Y9 & Yd
Ao dl BT JdidT

2017 ¥ STRIGS TedTd AT & BaUITT STl & 6
BRANT 2017 BT 17 IoThR 3 AT 3i1sT 8 Adhs R 5.8
<ATIT BT YhU AT | T YbU Bl IR aferor afas
gch W 5548 mg Uldh USS @RV & AT Ul fd
DU SUBRYT GRT HeAHIfd & fbam 7T | @Ror ATy
P 3 Uch el @I R 30 § fear war 2 59
AoTIa] Hy | G fHdl gd Hahd & foly Juaivs

fa= 29: (m)wwmzﬁmw&ﬁvm@(f)) (@) Pt W el AT & forg Fom &fior () Wi vd weref < o forg

g v 3R (8) A1ge TRl e

|1 AT Td I 31 Ml & TANT & GER BT TANT IR TREAT 4D (7.8

i) & TS Ted & Uferd ud dgifad ww;m%gmwﬁﬁwmﬁwm Agifae vd v WagH ol g 2 |

fora 30: 6 HRAYN 2017 & 5.8 EAT dTel WHY BT TAUISHRN, S H Udal T Mol |
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A SGCATSAT BT ST AT | JUIUh FHI Sl bl
=TT f9AT & RIS JeATdH @l 01 0.03 H 0.1 B
Mg d€ # @1 TS B | M HSAI U ARG 2R
DI HH PR B o140 1.5 UITH I 12.30 TTH TP LA
e I & AAGS 19—20 JTRIT Bl &I T sigell
BT SRIATE [ATeIvYT B AT 73T | T 5iell SIS
2 3R UHUHS! B 0T 50 UFRI SR ol & AT
fdsrar &1 | & oy &1 Sl © | 391 UfdR WagHl ol
IS fdee W & f&Har I 2 3R |a fby 1Y
WIS BT SRATA ATHS 97 & 3w gq fdhar
SITaT & | e oo fetar &1 o 31 @ 39 |
ST T 7 | o b o 9 o= R 8, U SHad
2017 | 28 WRAN 2017 dd A=cA® a7 HH
URTITRIAT & A1 Sod & Sidid 9 AAT & ggel
IR de H f=awe faar 15 9 &9 2 iR T
gRaceiierdr SRl & Sif ST A & SR by
ST Hebdl ! AT G B 8T TATAUD HIeS
H ST 37T TR DI SIS BT HAhdT T § |

qH YR SRy 7eqg- 8q Tl 9Y Wdg Hadl
@1 @il

fRare & S SN fdadHe afshaar vd IR ©ie BT
YOG A & MR Ud SP MUY & SAThi §
SR e Tiiaet e T i @k &1 HRT
g9 8T & | SIS AU I1d fAaRT & MR WR &3 Bl
RIS BT 7 GHY © Sl BATerd & €N R et arel &l
% foTQ Heaayul § | Y Jd Haxl  SRII T R H
SIRY 9BV YT & TR 89 98 PRI SURTH Bl
TN R V8 & IR SNUT T ¥ U eh & | RIS
BT T U R & forg o fRarerd & awra e &t
JMHed TR & foIv g9 fdrera & fafiT fassdt o werrs
UHATRT Th TS IR N Ahs P el SR TR FRR
et <ISH ST U s ST € | S e &) (FRR
e TISH) STT Y & Jd ol T & fold IWRANT
gofafd 30 Tdbs UEe ST BT S Jue faegor

faa 31: 1 A 2017 ¥ 28 HRANT 2017 & SRTH YW o€ YA Fwamsil ol f=reta fasr

gRad=Teierdr |
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= 32: gftRIErear Ud sy YWRIAT &1 gfenfid fgemamd s |

Y &g fbar S g1 AR sl BT 'R e

BIHT HIAT © Sl [ Th QR A IR=H Bl IR TeH

hUIT SIRGH T &g Hew@qUl & AR S oy Had
Y BeAeAl TR DT FHSHT IMARIDH § | i Seret
I T8 YOIl SToRId Uga @ fofg oIl UicRierehdl Ud
3 G SARTT B T v g B1E) S AT, <evigH A
AU TSN YR SeT &1 SKHIA s T (R
32) 39 & W foaRvi oiat &3 o uga™ & fog <
YRR AT Td s MBIt &l 3 | I8 gdT g &b g9
&l H QI I RO ©| A Il JTRIADNI
TfRIR & ¥ H B oA & O U8el U BIST 3R]
THET T o | §9D I A8 b Aol qoil U4 N 6
HSR B ST 10 Hex & HIels & AT 05 ¥ 5 Hex &
TERTS H AR & | TT SelDhT Il oIl Uidhed & fory
3] TG TG vl ® | 590 JfARad 39 el weri
$W$Wmﬁﬁﬁﬂﬁéwww
BT T A © SN ST TRE A TERIS H Yoiel FARMT Bl
HUTRIT T bl ol & | IE ST ToTald] Jael Yy Bl
HEAl & HRYT ZAIBRY] & HaRId qhUIT SRGH Fe1
& 9 SUIRTT 8 Al & |

y&afa—33

SaRE s 3R faaraa fearea # fearerfY spraddt
guic Ud & da1d Uvlig &3l & sidaid afba
faad e SR qRI@ U d= e sieads

(5. fosfora v v, GRer)

U AT @ IR U=t g7 91ct § =3 IR
Afha Y3 (STATSUU®) B GRT YHUIIT & HaH H Sofid
B TS B | T I T U H Rl AfhT HI W

36

R T W 9 © T uged <larsiuh &
AT 7l oY # BT TTE 2 | 9 B e FUN T H
30 W 35° IR BT FITHRI a9 8 Sl 39 & H 95
AT gotE Bl foRkid U A Hred & | 37ed e ¥ &
QI 3R I gd IRRRT &YR Wigerse ¥ fas
T 2 Sl A BT Ud G Al B A1 <2l
83T © | Y IR & U &I T4 dTelal Bl HIofa]
ERI 5d — Retd gea o1 Wi gfic g8 7 | W_Tell afha
U & AIRUR WIg SGT FAeTT P YANT PR
THITDR Tl UG RMHY d=A1+D Wil & A1
Ui Sod [aHa SUIE STl Bl FRIAT T 7T |

fewRIa  diga AdeE SUYE  GUITel!
(SONMUATATH) Fdeqvr gRT SUed v fdgei &
{1y HreRie 1 WIRIRR A S fawe S5ud (0.277
DI AT FEalER F(C) B FGord H AN DI IRl
BT AT 9T 83T | {B SRAI BT UIRIfdD AlS WRTeAl
AHA 2 & AT T8 Reard ¥ 7T &1 Fgd <am 2 |
TSE YAl MER (SURIR) Adeor | w9 @
o] fIRrTdret Bl FHs H 7 g fHell | Serell g
AT Bl SRR WhISel ool gl & o
JUBYY BT A il & oTAD IR H VAT AT ST © fob
TAT A B BHIRVT GIAT S |

WRIe AfshT 49 & IIRUR W S AR B
HTH H R YU AT~ Y07 I JYAIR Afha e
JulTell &1 by URG SIeUv fIRydmll &7 gdTr =ref |
W Afsha ¥ & 1T gifern faadife Afdbadr &
T & forT WRTell Afshar U1 & ofFad < Wisdt Wiel
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fRra 33: T e AR B &fds vg Sealer e & 9 @ig &1 SaR b7 Aloid IS |

TE €| WRIel Afhg 99 IR & UR @rg (R 33)
fgdie qacs o0 3 I g8 ofd usfud Td
fRifSTa BTSetse <@l & ST w9 Afdharar &1 gitc oA
et JATHAT T | H FIR & I RS Jrord Fa-T
hTelicR § STolle doivel gRT ¥R QU v | 31g=9
Tl & AIRD Aorald Elal g WIg W BY 4 J5

T 40 Solders W 94 folgi+ 4 @ise drsc Tadr aref
FTREfAET Hiex &1 W=&FT fhar 1| 1 95 AR &
T goldaels U & A1f fgamaml 93
JMEUIRTR UIhTgel U &l T8 | &7 BT {1l Suaas
%WW@W Res2DIny AFedIR & 1T
SopAvT fAearfed fasar a1 e 83 & R | yHIfea

TS JTBYYT DT USRI Bl & Forde IR 3 HT Sl
& o 7 BTet & &) AT el Ut T IRV E3M &I |
3R qarcel 9 & 1 AP faofd HwR T
gl H Yg T T g TToC ATBUY BT TSl G-I
YPUTT AfHICT B S ST SFTFARID FefeT BT HpeT et

=TS TErsl @ ATy f+eae ud faweryor fhar i |
100 Td 200,/600 HT Bl Qlewl Agfed UfeAT & AT
SIYISIR gl &) @1 g | fgamard Wrbrsel =
SR faRATfY Ud 631 e & i 8 e <27 & |
T U 7 39 &F H WS SXGAT eI B HegH o

g | URAI® “C 3Mg W IRT WIS & Ble T Hard]
oI © fob deT el HeHRIT BT SIAIT §HY 3000 IRA
3R 900 TSI & &Il & qre Y8l BN | SU 2w |

g UgS fhy Y e SmenRda WS Yeror e
IR vl & 99 His[e Th Udel A8 Hey DI
fd fear & R 59 sod § IR—9R faad=e

fEATT Sracl Yolie & IR H ygeT A1 IR
Alehd 93 IE TN & fb 8let Bl I Iragfed 7 baet
3RTach fedrerd # Aafad dfed I8 SU faderd # s

AfhT BT AU T oI | 9 37ea 7 59 &3 H 31y
faemyar &1 AET B W v@ifda fear g1 vargd

I fERT & 3IR 31T BTl I e H o1 faaRa 2 | T
UR A W WR IFIT SR UReH fRHI @
YU U A Afshd Td e METET dTel Yo dee
H AT B B oI SHBT FHIIAT BT Udhe IRAT 2 |

JUell SUAAE  YdellF  ARERI de Afhy
faadifra @ Heg § @ UG B FHsH & foly SR
GfReHl prad] fedTer H BIeTerd & ofald gl |
fedTerdl el Uole & JIRUR IR 3MMhHD qHIfaDdd
Th-ld STAT H AT TS | TT—ITT TSI Yreredi
P I S favueT USs ML WeR iR URd
¢ATHRYT URITDHAT Th=Th] & FATSTT BT STl SUFTE
H ARl @ 9w favieT Bfd o wRA H B
SUART urg s 2 | Ridliell d f2arerh spredi yoe &
TR 3 T—3AT AR ¥ o 3fidh |aevl fhy Ty

37

SUNTH, ARAATHSG U 9 Sifed Ud 37eH dsifd U |
SRFHA & Pl YA U A T & oy ATy
AT H faff= 92l & STRUR Iuvde yfa== &l fRaf3a
HRT B foT0 SYISIR TG 3MSUIRIR il & fddd

AHC ST @Y TehTeld Bl © |

gafd 34

fearer srradt g & sm—ur @i RRI
&1 99g i, sier s uilYds faar (dgw
YIS 3MR—Taqhel)

(3TT¥GTGH] UeH e e J&1Y fldrea)

A U H U SR ¥ USI~1100 H T G qbY Bl
TAT Il & T & T 319 (2005) & AR ~17 Al BT
A YHU fhaer YT &1 Siafd HAR T 3T (2010) &
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TR T YU + Ik Ydl AT 31 9rT H Rerd
AT UG AR 15T § I ~14 3R ~12 9 o1 ferd
HoT forstet UaT @ | ToNfll, FHdIel™ Aedblely Rl &
Ry 8 AT B WR 9 geAr df Rerfa fRemaRy
T B B 1255 TS @ YU B forg el fRArerd
ST & PIIAERT H U 6 H. At iRIe BT RTRER
AT AT (ARTFRRR T 3 2011) | UfERias arfierat a1
U PR §U FUDIST Ug 31 (2013) - He ~TdTeT H ERAH!
H 1255 TSI &I AIBII TSl §RI a8 & He- & Ard
%1 RaIc o1 775 | RigTaclier H I8 oY a4l d AT
1100 TSI I TeT TAT BRSS! H 1950 TSI Bl gl &
AR el FHST ol T8 BN (HAR Td 377 2010) | 3N,
IR URFH HAR] Ao 7 (~20.31° 79, 79.20° IR )
& Blferdl W5 eI | Joige Ud 3 (2015) = 1255
Td 1344 & YT & AT S TN DI TGRS Jadb Sl
TQ e “fgee uRgea” @ SifRoT IRga &1 (Ud, 2002,
TRR T4 3, 2013, SIAFFIIST YA Td 31, 2016) |
TN, FAR Td 3T (2006) 7 Feis ¥ & oIy 1505 &
YhU Pl SRR I ([Fogd T TRIRTE, 2005) | 89

UBHR 1255 P g1 & Wlg H @oll s a8 Hed &
gfeed # faRdR & He # (FUdIel Ud 31, 2013) Joig
Td I B IAGANNT GG AT 1505 D HSAT DY
SreherdITl (GAR Td 31, 2006) 984 BT A5 ¥ | 3pf
fdeqmer BTt ¥ difelR Td 31 (2016) =1 71 geIa faan & &
1255 T TR HIGAg TICT H TR Bl 3R Ba™ G@iell Dl
3R 9 fem # 9g1 |

1255 & fIaR & 3T 9g1 H A STfSAdall 7 &+
IR Yd AR AR dUTe & UIISIRT T H R/ YU
GGl & folg IHAT (FIF 34) | 91 UISINT 9719, Ui¥em
TS, SR Yd 9Rd | Ud ~10 9. HAT 99 HIR &
JRUR Y Y R YHUT @iel & Rl dr Raie
fhar| 1688 IRA AR 1152 TSI B 3@ & 919 & 6
Sgge ARDIA AT H TaRITeNeR ARD WAgHIEY
fIeeiitd “C AT TS iR 1255 TSl & a9
TRTUIGR H =IATH ~5 1. 1 Uferd 4T et Uar o
T gdl fRrera # SR ilRerar fawer ol &1 wanT
IRG A1 e H Eed], AR 3R WRaEl 9 fUsd

oA 34: IAM 31eAT & &5 Yd ARV, BARIARR, Ured H afofd i eiedbdiall §1RT 4 H @i 1Y Il $I G20 arell
A TAT Tha 93 39 AT H Wl Y Wiell Bl SaReIfy HT S5 |
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fora 35: ST qd fRATERT ST Uvils & W1 1255 TST BT WGl 1T A8 W | 1255 BHI TS Bl @il FUHICT Ud 37 2013
TeIT ANfTR U 3179 2014 ERT YT AT YR 3R a1l &Y EH7 R uf¥=) FuTel fNeprg & Toicie gl Wil
TH DI TS | 3 AL H §A 1255 & fAGR DI qdT feaTerd surnT 3 fazariRa fa |

ETTAT A (SATBIE AT BT Y: SR §9 FHIGT Dl
gfte Fxal & & 12556 TS & y&HU - fRArerdt spmmT #
~85.87 H 93.76’ Jd G2NCR O ~800 I, I &dlg H SRR
Ua7 ot BT (1 35) |

yafa-—35

IS fFure 9 ol IR @rell afea @ di=
fewrerft srradt uedt &1 Wrel—faad e sSqvaq
(ST T GR T Te.0¥1. 17 )

PIell a1 11T & A AT SU [BHed & Ik yiead!
D D MU RAG & W BRI &1 SMhR
fEHTeR Srvrach wuie @1 JSI g8 vd el fif dai gr
Aifd = | gs gy fewrerl srrerdt yoig & 31l & &

39

AT QT AR HT BT U1 T § (Betli+1a1 Ud SHdgR
%) | 31 9RIT & Tel $9 JTURL HIS Bl DR &7 fUeiTehd
T & 3R 9 W B I GRR D JIeR H D
goolld 3T © 3R S9PI ASsdl ol BRI & IRIAR
faecie $u | &for B & | SR uRed fBArery |
UII STRNT BT SAIDTs B IR URad I Sferor gd
B 3R & WY WM 39 F Jg THHR D Il 3R
SIET URTH—SwR Yd BT STl & AT Ui ST A
Pl T4 & PR W IR uRem—<@or 94 ud
ITR—GIETOT BT ST & | Taid ST & B H g el
U RiCiRaae |vae @l Ae™ & HRY 8| SR —
SIEOT BT 3R g Gell TS IR il e o 1.2 fbeil. gd
¥ 3T IR 39 T Hi§ & 31 &5 & A1 YaIRd g
g1 I8 HErd Afeal IR A AT 9 IR ugd A B
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PR AT R R faeRoll &1 SrgaRer &Rl 2 |
IRTAT 9T U SAHYR HA & (AT BT URIBR BT arem
Feltaar o2 f 39 fAade T 99 & FEIERR 2
IR 3 Riarfore e IR e &1 3R gal & Safd
ol 7T 3IR Hlell Fal & ATH & olald MR A G4
IRYA / Jd T2 @I 3R gavt & | FamT 7 MR WA
Rrarfere gd e 3 a1 2 3iR MR WUl & 7ed B
W (37 W 50) N20W —N15W =TT @I 3R FebeT T B
SR 2| ISl 9ad B STMN BT A< T IR
—gf¥gH B | R, STHPR & IR URad § WRUT Al &
Td H R Al o Rl afdem — Nsow @l 3R 7
¥Y YD 8% © (34—35) TP YA SRR BT TSI
SR ga—<faer uf¥em 81 ar § | IR aie H gad
ST 2—3 HICR Brell IfRI0T Bl 3R GebT BeTehl UM BIR
g9 2 | IR & ufkem # gRfiEr 98 @ ey fAiRug
&3 ¥ Sa T fdg TR SR el N53W —N40W &1 iR
57—73" G®Id SR & | SADYR—aUEad ISR & AT
IRAT & P IR H AR I Bl 99 IcR—I«
IR @ DI 3R H9H ¥U bl & (44—52)) AR 39
SIHIT H Ul STV bl BT Beebl ashell & Tl ST
U Uf¥ed 2 | 599 JTGMRT H S JavIdT 3 3FHd 98t
< T B 3R I8 WR JI%fid MR et Urg K 2 |
I U U1 Nforde dd SMIT € STel ad |fshd gad
UM IRAAT & TV R T 3 fbHl W W
3ARerd | el T H STat Hiell a1 R ug & H A
2, 3R 3T BT 3a9 NBOE —S40E &I 3R Tl I gahell o
(60—70") | IR ST # UG BT AT T IR
<187 uf¥ed ol SR TG 81 SIIT § AR Blell 74l
3R A & AT B AR F8cll B | TTHYR eI BT
JRUR BHIc H Usel Plell 4l MR i & IRUR
THEEd g8l & oigl MR U Bl R
IR 7 IR Frell 94 o1 yare few u¥aw 2
T Hhelka®d TEx Hed dTell a1 MHR Bl =IeT Bl
fHToT B1T 2 | 3R et H YRIRUT & HROT AUTUT BT
2 SN o HRAROT & FHMIRR e W I § Sl S
A B 94 <l § (R 36 T, 91) | 3R Al R Fder
HT 9 TRIH gRT ST TQ FIS 99 & Ol 81 2
(2012, == 4) |

NaRHT 7T (2002) THHPR & IR ¥ el FRIGER
Heh H SGRUT & HRY I feHTerd H i Ricfdaget
Hrg 1 A & IR H o/ B | STHYR &, STHYR
U3 B IR SR Ga—a 81T SFEoT ufded &1 iR g
B & T S1erT UIiifaes SIuRer el §RT UR by St
2| TR WY ¥ ghREd favemus gem e fafis
319 fagil 1 FMepe o faar & 3R eTadgR & ufed o
FHATTIT 9T Bl forell SHISTT & T SIS Tl
3R AT B AT §H U b AT WRHT Td Gl Dl
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faa 36: (T 1) STHYR 9 & Ao @ fa=m & Fava <d gU
&S fafor= Args & 1T PIell a1 § S aferor
qd P AR FHI MR SR el Bl M dTed
BT |

AT & YR WR fRIfed fobam 721 8 | I8 & el 71al
TERI Td dfaamrell @ faft=T Fast ¥ o 7| A TR
fRratferds ¥ 9 fFaet arel <ol STt aTel SIRAT §IRT ST
fhU U SR TRl & Tdel W 91 & | SIeile T4l TaRI
%1 fRIvaT & b 9 AT Ud guR S¥ST JRIRT 9 9 &
ST IR H VT q1T S & fob o feHrerdl spredt ol
T T WE ¥ g [ade sriean 3§ Fad 2|
TRl STeRT UUiE & 1Y A YR < SaiR—uieaH
BT 3R T 5 fBAL T fawga 100 . Sl Febrd B
fHior fbar & | AT # fAacie HIRd sfued J 30
HIex Hd FHRT BT G BT 2 OTRFH 16 HeR e
(ersrerretr /o) IR 14 e Fem o ¥ 9d
Rraferes @reeHl &1 goa Ik ulkem fawm &l 3R 45
2 | AT BT AR RIS TeeHi & SR S a9
DN SEHIAT & AT Rerd 81 30 W F HIR Pl
3TRUR HIC dTel SR 7 QT Pl G PR (T B SIf
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T ¥U ¥ REATfeid IeT TRl & ¢hel d FICHse
ST ST 2.7 HIex AT §, | 991 8 | 39 SR ISl Td
AFFICS dT] BT T 226 ¥R AlCT AWK 2| ¥
TR qaresse UG 99all YRl & ghel A & ol 9
Hlex Al TR | 917 & | dfeeT doToe SR ufdad faem

78°07'34"'%) | U8 Teb YRTT Si10 Y&IeT & Sl fob eiegol
& BT SfErofl fh o= Rerd 2 | 1990 & T2 4 I8 U
BICT I Hid AT I U e TRIe & oY H [dhRad
TAT 3R A ¥ 39 &3 & fanfial & forg iR g
U PR VBT B | I§ A 9N H Aol WIer, AR

BT 3R ~30° b © IR 39 g gY qBC H D YBR
P fIuvT WREA 8 | e @1 T g fauer WRea
&~ SR UfEd Q3 &1 iR 38 ST gra & Ay 954
BH SfCRTeT dTet et §9 | SHfEiehad faveimo e vu 4
MR Td A SHUR) el & T gal & s &g #
BIC TR del 9% A < MY & | IR W B AR
AT & HelRgey olfiics dle] W JEER FRR &
SR UET TS | FeT SO 4T & AT 4o & HRYT I
Il BT ASITR FER 981 ¥ g 7 569 e a1e]
B IRA D HUR ST 65 HHI. BT AMATCS dTe] BT R
1| I U R B AT SfHTH AT T
HIeX BT T | SR 4T Td FaH HU HY & 919 I«
e oY IR YD AT <RI 9T gepra @ Afdre 2
N § 9 FRAR BIC Wil & AT oo &l IR 2|
gl deT 3 JrufId HRARl | IS BT € o o
W ©F & Y W Reacer dfe fbd wies wd
IR @1 TRATT o8y, Uitad |ReHT Ud HhifesT | Iale
faemell % ¥*F & Heaasyu B YA & U TR
A M | ST Affcs a1 & et o &_w wer
TR Bics f < U & | U9 Yulied & g2 Bic UAM
& MR Tfac 997 1 < TTY & S gferer g9 e @
3R 7 3 U T | UYT YOS T 31 YT & Y1l godb
B | <frr If vRIfsat @ g fRArerll swrac
IR YRICTI bl ST & | IFeFI & H YUl bl
9T B | P GRIGEIE U ALY & D Aolald UR
IRAT B | S STRY H ¥ SHBYR &5 H YHUSIRIT P
FAT AT BRI T FRISEIE Td HRTTST—<AhgR Helt
& 1T e Fafdadie Afhaar YeT w=ar g, o b
T AT B | ahal & AT 3§ SFRer de faadfay o
T A $HR ol [BaT ST Fhel |

yafa—36

ScRIEs U4 fearad fFarad & g squeen
# Fcerl @ da wHifgem faeivaet &1
g o sreaa=

(fase# )

Rarcki= srafd & SR J=7 $U | Fdgsl H§ U8 1Y
faf=1 gfc wWicw W SR faar 1| ddge 9l |
faReT otz =g foram T o G @ Efe wife § S
RIS Sl o R f2drerd W sraRerd © (31'31157G;
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RIS &3 B SR 3R Il 9FI H b i & A1
T SIfel [heT BT RIS © | qhel D AlfaT ddTs
<TeTS 600 x 300 #I. B 3R YRIAT I AflhT HIR
~2200 HI. B HAE TR fARIT & Sdfh Aol 4T
3TIR H ST 1775 HI. 1 $HaTE IR g8l 2 |

IuIE Bfadl (e 3ref gHON, BIeRic—1, LISS-
V) Td wIet SRI & ATH W I & WAl eldh
fIpTT T 1= Ua fageryor fohar ar | Af¥ed sraua
favemo R W ReRM  (THSTA-THUHRMR)
SUNTH BT TANT TR Gl RRAT faeeiyor vd |en
Gl & ATSIolT & T fhar Tam | 2.5 Y. e
fed gaa dreRic—1 sl 9 9= fawed fSfoea
Tlae Aisel dIR foar 74 | f$ftea Tellde™ Afed
I TAE SRR U @Y TS 3R A ST @ Are
I 3rerad fohar T | &5 § A4 A Bl FHTRIT Bl
A B foTU g e fageryor A1 fobam 1am | Y=eet
$Ie JehIe d1¢ & BRY IUAT8 § 39 YISl B
AT BT FHS & oIV o) IRUTHTHTH AFedIR aoid
12.0 BT YA PR TG YdTg IS fageryor fmar
7T |

I8 URIT AT o 2012 & 918 G & MR H
B3 AT 9f g3 ° | 3N & avf gfeg 3R/ aut Y e
& A1 AT SIrST ST Fahall © | 99 2013 H RIeT
@ BRI ~0.076 T B HIeR HAd & HROT 4T H
P BT A Bbrac T TS oY 3R LR ISTHEET 05 B
T ~300 HIeR 2wy ol &fcy 1 ugdh ot |

T ReRdT fageiyor 9 g @ $uR, fecade ex
H 15—20 1. faRITUT & 1T 0.01 W 0.03 & ARJA
UfTeel ETd BT YT &7 | NI g (i [I2elvor
e Al H R fawerd Rerfd 1 Havd uTe gair | &
RSl BT fagelyor foam 71 -

- B! ST arell aul, S 9 &9 § Ur: g1l 8, B
Rerfa # ga Hefd Faea AgHRT BT AN HRD
AT YaTe X9 I7SC Afed & YA fdhar an
(3TRUTHTHAUH AITCdIR) | 39 HISdl 7 20 ¥ 30 HieY
gfel HAhS & I TAT 15 F 20 HIeR Ydl8 Hdlg b
AT Ad YdT8 @1 geAT $H Yaiga yae o
(R 37) | S99 RIS RIA & 100 HI. I U
JTIYATE & 3 JHAT UgaT |

5
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B
&
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- M 3R G fawe @ Refd § ~1.1 Mo == (TCTTCSNTS) | ST T q¥erT & SR el
Hex AefdT < BT 3R ST Fhal © 3R Al H ~40 3MIST Bl T & fAY Teprel Tell e o
Hex ST aier a9 FHT & | 5 UBR B ey a7 ST & |
q¥Edd sfid yEhied 91¢ 3T ddhdl ©

5
B
B
&
§
E
;
£
:

form 37: WU A9 govic AR (IRUTATAH) ATCIIR &1 YART dRdb 1 RIS BT Aoldl YaTg I ASC
Hisd |
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7.8 fa.-4: Safafagar-uaiator @aem

uafa—4.1

AIghigrAler Ud ArgshiaEifes ufepaen @
JLIE dAT YI—YAiaRel ¢d IRasw Sla e
@ WM IQHEAAD B3 DI gie q Il
AT Afed dEi-e gl (dec), oy e a1
el Siise—aRkfe »ffgas gadar &1
SGECRIECAR DR

(1T ferars?)

SRATHT-ARMAEG SRy sdsnie e o1 vh
HEAYUl BRI ©| 3A BIAAlORIA H  SIITIT
Sitg—Sig 3R ¥ 311, i 81 Y AR IThl I
CEARCINIICEN K] # o forar| uRMe ST
PIeRds H Ig VS Aodqu! [ddpraaral geT off 5id Siig
GTSIBRYT =1 STCIUTOT STTa—Sigall T oI T8 5T |
Y U U qrIIfed — QI &1 Sqwd gall ford Sial
¥ FagR Ve Bd T4 UfeueicAhdr BT gardm e |
(TR, 1994)

g fRHIeII T I+ 1—83h1 hicT—shloi—dTel AJhH
TP URMS HgIT FHIoliaidd T Ui
BT B | SII—IeT AR AR DI Ul A H URMD
eI g1 @ AEANIRGL,  Agayul 99
DA ThIgiad AHd: a7 R, 7.
GIARIBIT 3R TR TR faerd & | 3R dret g
®I Ic HaR (chert member) SSITHIA — T &
ORI BT IRa Td &= Siasigall & IqHd &I
gdaci € | Ugel BIC AR Siared (Sarevomned, e

RafeepTad T BIAhEIdhd SiTNTICIRITd @ qHIA
g QI AR & I3 ART FERER DI ART AR gof
TG YUl HiY ART @ Affdged § F A= ) o1
HTIIRT SI~T TgHd ARAITCIRIH BT ST
2| TG US 31T (2005) T HITRIRT I/~ BT FSRIT
TR BT AT & | ATRIDBIR GeH SATH HTIRT /T
BT qRARSICUTh® A T & DT & | 31 db gaqd]
RAE SR Idd & URME Hfsgad wd R Fnforamr
U el § UK 8% © AR IT HYRFIT WU qH
A YA BT 2 |

nefa—4.2

dRad Teampy a1 wWifeuw! & uRvey
fearem & fad dfdsisiss sgsar &)
dAI—3d ¢ S IEITH!

(57 . gree)

SITg®Y oIEld feHlcld 3V Weg &3 & cigelaa+
DT IFHAI B FRRLICATHT 3R FrfSrIITH!

<R feAre @1 ddee Siaedgad © o
gIgdlage, gerHIds Sided ssdlids, RReargs
RIS SR At onfy wmfver ¥ | S aemw
A 98U gISldTse Siiauiq Wyed {6y 1Y | 81 &
Iui ¥ SR IR B ey | A= gaR &
iRes Cadl @ aR # RUIC urd g3 2| dffsead
HETYl FAD—SNATEH BT B PR & | SBR & B

e 1981, ST 1983), BIC AGAANDSG VbIgia
AR CIRAT Wol Ruage (far, 1999) I< HeR |
Rare fhy 0 | WRITT B9 | I8 AISIRAT & HIfdbd
SIS 3R IR RO 3 wEddfd 8 g
Sitaredl @ AfARaT BTl 9 & AR Td Teard &
Ricerg ¥ Sqafed R dld 3d A8 & ¢ TR A
fafr = gpR & W ROR[E, 9 MHR & AfTBIBR
T UG MeATHR Sl Pl IR B aTell UishaT H <l
TS B | AfTPIPR Sl B HTRIRT Frrd & vd H
TSI I & | 981 SYdTd Ud oIevaR Yoi g 3ol
P AR g Aottt @ faRwdr & | srguRer w #
ARG HHILT JTDR & | JefU &g Te ATe (2008)
A gl D9 & 9= Rera Sfeamd<d ar=ergell od
e ¥ I3 AfIareR ged Siard &1 favor far 2
cifehe ST T G797 &1 gl # BT 91 B 3R AR
JUle | T8l AR W Y ARANEIRIS gl o
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UIFIfRes  SaTed  grec TTivew, Ford TIIveY,
NTHITRTE, BISUTINGY, [SOFRed olollaig T 3R
T+ Teevew @ SuRAfT @ qwiid € S W e
ST B FYYSN AR | eI 2ROl BT Uh
[RIYAE® CadT © | SIpRR 3R HTR $ IR —
af¥ed M & STV B ReaTs Ag@yul © Fifd
T8 AL SR IR Dt & §ra A iRy
BHRAT B | SIVPR # fSRTHRed BT AourgT i ST
ST & S 99 & H (GRad) DT 3R
JRMA® IRAch DI & 9ra) AT iR d=a &
forg a1ffs wewqul % | o1u1/q/sJ/ QﬂTﬁ 3 SRy
Eﬁ%ﬂﬁﬁv—cﬁ 30 H WA § W®ifh IE ARMEH
SR DT B SATeH ded B fILar &l X&ifdd
A Bl BER H S TNey RS SaRddl
DI T & IE0 (=Feagseer) & & HU
AT H UrT ST 8 | BIYHR SR SR &3 | Rare
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fy w1y YeiRes Sirare smesferan, M, wonfawr,
ST Ud IR ARG & HHIAY ST IS HThd
TR IR 1Y S © |

cIgclldise YGlfeAT (Pagetia) Sflared @71 fec
fawra: wpifa fearerg @t weggifltn dRga7
ecifeursl &1 fAfearef

TN &5 & SRT IRFEIT BT & 1 goifer 99
ST demged | AR WRI 0 A9 YR 9 Ur
S a1l IRAEISe & | Al & GHE H Golfcar o
faff =1 R @ ST a8 Seh 8 o faera & faf=
TRUT BT g & | e @ 39 RO Bl RRUS
(meraspid) ¥ BIiRTS (holaspid) a7 # afiepd foham
SITAT ® | FRRTS 3rave # ST 3, i Bl AP,
g &1 uva BT A% (cephalon) ® &1 Ul ST &
Sqids BIeiRTS JfaveT H U faRIyary U 3 T Sl
2 | RIS 3raverr # OSifam § daet 2 9 3 3y &R
g i BoRus aaver § 6 fUNTe arfig R €,
3iferH @1ef BxT uza AT BT PBredT § AR 39 o7 H
i e Mt fefia g 81 O Ui Bram ® b
goifedr & JMSAUST W9U & HRU BUHD
faeryameti # faery uRad= th HfA® diedr iRk afte
fdr & RN B Gad AT & | I SUTAS gRId
SIVRT & ST ATIH BUTARYT DI STTHBRI YT+ B &
ST goifeyr & fafa=r yonfoat & aefferor & forw smr
AR SUANN & | SHPBT Hecd 39 91 | 98 STl & b
g feArerl & & ol CNIGELIGIRGERY
AIH B9 H YT ST Tl OFRT H 9 U § off fb 39
IRIRSICUTG 8 e Rfd o+ iR SS9 BT ®
STHIG aTdTaRvT ®l FHE & ol Uh SYART AR
AT |

gerfedl 9T & 3V HIFIT ddve H1 IGIH
faad A& fa=Irea va 8q &3 3vera

ORI BRI Yl & g QAP Td goid deal (Fay
UiS TS URET, 2017) BT SYANT B AfraRuersd &
RIS Febdll Ud I Bl HHASH DI UIH T
g | IR '] & IR St Riferergad @S arel
3UEr, S Ud fqadi=e = &1 St & fofg
fopar T2 B | 9% Idl & U Ud GeHHIS dcadt b
EddEd ¥ qfcad Il @1 IuRefd o1 dad ferdr
T ST 3aR DirTaT dRgsh H T U e ARy are!
Rerfordl @1 aif¥d @xar & | fNifeergad ds @il @
IecHl & Pidglge— MGG 3RSy &S AW
FIfrceel YIB & A TG TA3TRIARSATE AR &flor
TIRRRRAATE ¢ld I UfAfdfad &<l 21 Ce/Ce* 31
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Ew/Eu* & d19 Udh 3BT Ag Hee Urar 17 S I8
Fbd AT B fob 3RS S HhEU TR S[Sui-fcd UishaT IR
gq1d e © | aaa Mfegad @s drell aceHl &
e fageyor Ser & dF fdadfve famr are
CIEESERSSIRPIRI] (%BI 38 T—1) # &ifohd fhar ar 2 |
fwesl SR <wridr & & siferer /0 |l
Pifreieel W1 4 € Sidid B MShg JHa fa=ama |
%IWﬁqﬁWﬂﬁﬁa’s’ﬁﬁ gIaT ® f dese
faf3a gral 9 iRdw # oY € IR |fthy wie w a1
S U MmeTd e fa=ama # weiRa gy € wafe
GUH ¥ I8 Udl gell & fb gcem ReR difesica
Rremast AR aFid ybR & aifea 3 o 8 T8 & |
gs dadl & fafdader — orf Srum™ 4 =i 8iar @ b
T BB D Biedd — AT I (7 38 ) aret
B & 3flal SIRR Faculd daoe gad S§IH
qreft Sroft & o € S F9a: Fhd dRal & b dave
=1 yeR @ fheeda aceHl iR /diar gd
e dose — aceml A Sgd g8 € | HeIy A4
o & AU TR & IR JTUeTI Bl ST © 3R
ST NATHE UIH ash o | faad=r afsha
fa=aT I 3TIRUTT ToTwe BT Fdhd Rl & | HISMEY
A BT U T30 @ il S (s 38 €) # <
TIT | A-CN-K BRI (A=ALO,; CN=CAO*+ Na,0;
K=K,0) # ¥ gceH wiilded— &— BheedR
S8 e @ SR sl & | A-CN-K e $alrsH
TN BT 3R T—ab BR & e I3l & STH1as Bl
faf3rd a=ar & S 9299 WX & 39T BT Fdhd Rl
2| IR Bt faforerds gaa gceml & smsHd!
A9 8 | 11 B 9 (Areu—9) fi=1 81 Adhall ® | srd
A & MR WR g 31wt 1 Fahar ® fb 3R
ST TIBC FeeATHS BT | JTURIFT & 3R ST
STaTd fagd=T afshg faag § 2 |

qRd 4 BIHIR & Yl dadT &I gvad] gRiig7
qIATIHH

B ST BEFC IR 7 dael W ey A
& e U@ Bic dle@s & RM Uil A © dfed
UREcH] IRAHI IRIehd & TSI 91T | Y U718 Sreh!
2 | BT & BN HSHUT # ISHTCA SN &3 B feTI
H wy & © | WY geddg S« a did daee |
JAMISCH & PIs Havd 8l UI¢ 1Y & | FYof FRrgshd
IR TRYA X, ST, HSHUTe AR U] Gl H o 7Y
IR Rare foy U dered el e Siardfa gd
S STaTed WA 8, & AU 37ead- A I8 fwpy
e ST 2 6 RYA &1 wRad aRftge fowe,
RfeH Td el YHIad & | TATHIAT GATIST Sfelerdd
ORI Il gIRT UIRI AAgard A Blai-ic ol
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o3 38: (T—3) ISR Ud DI (1986) TAT Siri=Iat (1994) ERT Caei -1 AT SHHIMARN SIIUT W T fadd X9 | Hies UIgH & d18
2 URya wifstH, uftrm: ufdea eidca A1fsH, vemRedT @ iRifRe sngacts oe () fewnifimic Baed 2 IR SR &
qhTacl fSEHIFFE HaR 1 | IR Td DY (1988) & 917 iced, UMY Biesd : (1) Afthe a9 Urdmw, (di2) sexHifste
SRTT Urd (413) Bfostas 3f-a Uidi4, 3iiR (fl4) Farcsiat ASHes Urds | (3) RiciiaeiRed aeemi &I 3Tuer $3i=
Y Tt A-CN-K TR (F21fde Td I 1982 & d13) | A: ALO,; CN: CaO +Na,0; K: K,O (31M0Tfdds |=a) |

g | - doee Qo S gamse ¥ ugd
STHIT Tl SURTGT dlas—Teead H gRafid 8id & 3R
THIUD TEX 8 O Bl SR HRATI ST HH R
AR UG Bolael e ferd faadf=ral | qHsM ST Fahdl
& R¥® BRI R &3 H SURAFES bd IR

T B | MM AT SITATed BT ITHI STHId RYA T H AT
ETHIH® SiaTed] &1 ggell Hecayol RUIc € | g
Siared &4 U Y #egq S dlel Iy UeR—
GopToH doiBe H WRIEd € | Mgl SiaTeH e Y I
N TS H Bl & 3R SRR ARAUE AR HIfers

qeTeC BT YA 83T | 9 UHATSTH & AT gebrd
Td |9Ifad BRe Ua 94 g aret fHfor &1 Ot &1 dr

SRS ¥ JUTT GohH 3 AT ST Fhell & |

»eHIY "It & Yegel ¥ A yvad] gefiaT qEeaHiae
oflarey

TR I HIR °IET & IRYel &X /TS H [qerH T

IVd W e @ B 3R ATTRIRG Brided §&
A FaRT SR 919 3R Feu—8WRe! B gHraeiedl
SURIY BT 10T U el & | AT 9§ ofax fhfaa

BU IS Se A AR WR Sg—dulfsd dd
g9 S © il 7ed9 9§ S ol & arell Reafcr 3
SSYASP IS CISICRRCRE s B IS IR Y
faRra &1 S99 €. @ Hdted 3 UH o # faador

R R (FERifTad) s/ d R Bfad 2 | Ry
X BT RATI 3ThH = BU | I2hel Wb IT SoAT D
fa=am 5 S fAfsa Rifere weygad sraie daoel 4
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GO QahIdhd ordl & PHIRVT DIs GEHATHND SIaTeH ol
TgAT ST A |
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fora 39: Ty IRM @1 9 a1t & il A ¥ gARR ard |

wifa fearerg @& om 3iv aad da @l 4
yf¥creroned q1gshl yTofeirdig a8

Wi feArery & ol SIR e Aerast H Jed Siargi
U g WU | S AoES] H PEMC WAl B IR
3T H FYRl IR FdTel BT AU T AT & (O

46

SHIacrs ([ 39), SN, fh-ilie €5¢1 AhaS & o
@ A Hfte RGeS Shared €| st (@
40) AT SFRT @1 PeruNees, REHTIHRT  SHEaRT,
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o 40: Ty IRF 1 T a1t & rsifafEE gHd & FrRc |

QBIRN] foramferar, ATeifSTTar 3N & B9 H UgaT T
g 3R I& AT & TR YO @ A 39 greege
qIgdTed, IREUTS 3R RGPS S AR Sal Udel
Qusl H Ul Y| S FFHH H SRIGIH 3R FRR &
ATt e AR W U: TSR GATaR0T & Reifcrit ahr Havd
PRAT & NI 915 39 Blergs H UfIhHT IR AfcehHoTr
& faf=T =RoT 9fed g9 |

T eI H W IR & MR SRS
S Sicl & UfeRIGATthae fIeRoT T YrRTdctich foha
T B S SharE & S uRRefadr e @
STRT IRd Pre MR Bl & A= =Rl &
Ufera—maiRUi o &1 Aded o ddhal B
TOSTT Ol & STER TR A 3 ORe! e |
e FIgRaT d@ @ dad I T A e e
fARad fhar ST Fodr g1 YgaM U FRIGH SR |
Had U B & | Wi 9 & RAE @1 =y [SAveraRT
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ST S 3R Wi & SRR SFJHAT A 1 o al Tg
g AN I W U 98 W AIgshi-oiared \Y ¥ QIR
W IR ST IR H Ul e U el g o | FE:
TP TR A SR oY &1 SRR fhy U iy
IR GE—TITOIGTI 08 AIcMM oY Pl G2 & IR faed
D TR UG 1A I Feieg & AN & |

g fa—a3

IH—IRTHT =TSN, Yai<R ARd & dfsiisii= g
fAensha sRIfFieRa SRR TS, uReR
3R YRTSTerary uRad+

(@@ @rey)

- X QUEARIR) & H-—IRIGM  ©1 &
YR 3R =S BRIFFURS Rl ICERms] &
Helich=T Ud Yo b Qrtidblicld HIFICRY SR & 3T
& U H el & 7 15 3T Ia Bies B fobam 1T B |
YRS deToe FfhA 9 T §dco by | A
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forat 41: (@) = vBIfA & Uferasi= dowel § Rare fbv 77 dfet 3R dfebar aasdl e |
() SSI—aAT &= B T yRISAT § < T A D b |

STaTeHT 1 AT & folg L $des B & AR
T SIaTeH WIS Y 1Y 3iR 11T & S Td [aeifra!
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HAFRH G1ET @ UL BIC B U~ [T T |

RTRAT €11 & 3TyaTs & AR [IRAR H [RIe
BT AT fHar a7 | 98 <@ 741 {6 gl & S
fIIR # Tce™ 4a9 Ud dce RIal- UHE faeredmg
g STl 3R favdR fA9ueR WMo iR ScR®R ®
IRI 3R AT 9819 3R AAdT WeT= ATHI 91 T |
gTH W 98d ¥ WA TeNTS forg B & | 37 el
BT 4l ST b A1 gode fBar war i & 3.6 .
/T 1 66.6 A/ foddl. & dra R faraan forg gu €
3R 98 9 e fa=gall &R fAf=T gangfis sesd
3 forfved € | STRBRN & IR IR F<] T8 d< § 3R
9 UBR &3 H, SS1 AT | 4} 1a¥TE BT STHIG © | U7
Ther b 1T & fob SRl & AT 3R T 9T 0.5
Al /99 i IfEgfE & | SRR & ARl IR & &3
H IR 7T H A BT ST TG del R A ©
TR & foTg TR STt UeT PR BT R |
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fgeky ;h >juk dk tyHkfrd
(9%, @, NIV Ve U¥L.ap. V1)

feATae Ucer & ST foTet W SrafRerd I GIvll &1 oidt
HATIAT AFRE TR BR & [Ty TUadISaR SISy,
é@@esméaam%ﬂmiﬁqwﬁrﬁzﬁﬁwﬁm
HIS DT SUAN ﬁﬂﬂ ST & | ‘j\CISIIHCb Sfte 9 a8
EICIMRNCIIRED B IS el Td

ﬁ?ﬁﬂmﬁaﬁmﬁﬁﬁw%lw@aﬁ
gfte ¥ g8 2ol gaay o A vd g1l a_E A
foyaT © | 39 918 H Sdlle UNIRI, dfewtet ve fusHie
fRieTal &1 el Bl v & STafd gddig gelrh |
AR Qd PRI UBTiSdl &l U € | 37
STIBTSUH 10.0 BT YANT PR ST URAe H ofswie
8 JUUT ST U4 f2Arerdl urefiiR & Jdsif~e A=
& g (Ea g1 Yarafa s, g9 vd q8uanT
AHfa Afed A= favges amfes dar féy g |

fora 50: FTET AR : TS f9d1 & TR $9 31 Bl
forferRad 5 wwTerar &= # favad far a1 ® ¢ ()
>800 TTUIgH & 31fdd (3rfy Sea rean), () 400 &
800 TAYIVH (Soa qTee), () 100 & 400 TAUIUH
(e Te), (S1) 50 | 100 TAUIeH (e dwTerdT)
T4 (3) >50 TANITH & A (Ifey =7 Hwrere) |
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TR SISUA 9 30 Hie faves Jad Se™ U el
A UTe fhg 77 |

o= fowae amfeEl @ sifdeecs gRT Yol
T AEfaE (R 50) AR fhe w g RS S=at
fewarel gRRIfal @ MR W dfa awrerar el |
frmifora fhar T g 1 A gemmas & @1fa 91 (50 Terdion |
PH), 1 (50—100 UeTdIgH), AegH (100—400 TAUIH),
T (400—800 TAUNTH) oIl 31f Sed (800 UeTiiuH W
31fSep) HUTHT dTel il &7 | 3l BT Ales seT W
favges AFfRET & Afdesed W GO ol A9Td
AT &7 FH BT & | Sed U4 31fd Sea | TaaT dTel
& T AfehIl & ATy 7o ST TIe), STelle TRIRT
@Hmﬁeﬂﬁﬁmﬁmﬁ%%mﬁsﬁﬂwm
=1 1T aTel & SRS ST oIl BiST IR
el i &t 7 JraRed & S SR 5idt gal 3
<ra ggd ol | JaTed BT & foRIes BIROT Ul T 31
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BIAT ¥ 3R 11 &) 7 fSvmet uRRerfort @ et € |
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ilhyXek ,o0 n#x&nx fgeun] ynnk[k] 1f’pe
fgeky ;] Hkjr dk fgeun Brg cnyko ,0 mPpkopu
(Ffrer G, 319l I U 131 FATR)

uf¥gH) faarerd ¥ fede A’ Us qraiafer aRarerr
2139 T3 @FRa — RawR 2016) @& SR T4 &5
mﬁﬂﬁm%ﬁmwamgw@amﬁ@w
WWWW%&TWIHW AT AT HeTd
¥ Aierg A & foly Wigw e W 11 We
a@wﬁﬁﬁmwmwyﬁwq?4q%
ST fhv U RFdT 39T a8 o9 U Hold
DI AeTg AT & forg fhan rar @ (e 51 U, ) | vda
W< PI 10 I 20 AR DI TS H A ¥ gRT fhasd
fopar 7T | Wet BT fhat Bre W Ugel SRS ArgHTdY B
TRIRT R Fdg dTIA @1 A1 Bl S 2 3R FeAd dl
HICTS BT AIT 9% & G 811 & d18 (AT I 2 |
9 AR ARl & QR faRdR & GAMHIT qer
el P Q1 srerargdia uRRefdl @ we @ forg
Ml wlgmcs SR ((NTege) SfeT &g 20
| ¥ fRHIg dofoe T Udha by Y| fRAa,
UATET @1 SerTg aTell Siiall 92T oI 77 Siiel & Ui R
feHIe g1 A el ¥ ST Aial o STl & o 70
T B oYl ydTaftie Ud STerargdly #ed @ fory
T Ty TV (Bt 51 3,9%) | 399 SAfARRT AN & A
f2e Uiy d% defee URasd AR &l WHeH & oy
feweal & fafi=1 &= 9 ( , U TIRrIe, w9
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T THS BT Y ¥ | TP AT & BT IR
et AT Y fohar T |

Ples STl Bl IR I8 Tl & fb 2015 Ud 2016 &
T YA fRHAE @ UrRT H ~1322 + 5 Wl (e AT H
~10.68 HI. T QIR WIT H ~15.76 AL DI HHI AfEd) Dl
FHI TS | Bies eI | I8 A IdT <IeTl {5 b 9% Il &
&E & HROT A URT & a1fee Ry 7 feior garm oy
2015 ¥ <W@T 1T o7 f 2016 F &1 @M 747 | QIR
UG & TR H g% g SADT ST BIRT BT bl
2 | IRAGTIT 2R & TR 3 9t 1 &fcr b1 AT ST 7.
13x10°81 A1, SIATI o | YR Hae gy 4 I8 91
AT 3T ® % 1977 Td 1980 & 1 g1 g1 fRveg #
T +18 (+14) | /AT BT IRTT & A TTHIT 455 (+44)
A/ 99 B gig g3 IR WAIGTAT fBHT H 1971 AR 1977
% 919 +45 (+023) W /a9 BT RIT S D AR T
+27 (+1.5) A1 /99 &1 gl g3 | G e I A I
oY el Tl 3T b 1966 AR 2015 & S/ @1 Fafedi &
QR GoI g7 A & qol fearg & H ~10 Hfed

S WA o9 & Bl fedwa & H ~g8 ufierd
AT

e f2HIgl & faga AMIRE & SR WR WRI=
ST ST 3 /4 (THIATSTN 3/ 4) TAT HRIA 3T
WSl 1 (THRTSTH 1) & 9/ G% Ud SRR 2o §
RS WIfaRil & 4 TRON DY g B TS | T
T el od & fob QR fRATard =R 1 fewmfeas 9d
TG TH THRITSTN 3 /4 & SR Bfed garm | faciia a—or &
fRAMfea ToTolivd (THTSTN 2) & AT Siafd fervfeas
& TRUT 3 U4 4 DI gl Hed T4 ol BRI (THRISTUN
1) ® SR IS BT |

FIAFCRRIS Jetd ¥ Tl & I MBR fILNdg I8
Jbd <l & fob RETET Aetdl § TR W ofhx IIfRh
DY T (e JAHR) & ARI—ATRT UJ3Ted Bl TR
g | GAFCIRIIS Herd H He Ry &l A3 2 | 7 ufierd
TP 2 | T FiRRIeT Fetd § I 0.5 A 16 Ued dh
el 88 B |

3 51: Wics BT BT UM ITAT BICHUTH (T) fZATET B A8 & HUR Wi BT 3Terearad (@) srfersrid
el &1 /194 (1 U 3) e sS4 & o1y fedIe derse JxIfel (§ Ud Uh) fedal, Aal &

1Y R fRAIg §RT SU= 3iiel AT JIAMD HaTs arell sl  UeHd Aidi ¥ S+ diafoid g

ST Heed 8 Sfel AT of T |
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1Foh foKku e=ky; Fkjk ik;kftr ifj;ktuk,
%kVV] x<oky fgeky; e Hdi 10 bIdr “kk gr
cgé&ikpyh Hkkfrdh o/k”kkyk

(R FAHR, TITH ¥Tad, carofid gl §a Ul 3377

i)

TR B! BT Tga B TAT S8 W T SAThIg
geaRll &I Ydu A & |1 Sied @ fog
TdTSIIe geg # Sl —3iel Y—HIforg uradl &
|ad U9oT fhT ST € | AeH UG S el dTel @y
RN & 12T o, FHHII Td SIUIGH FHI Sl
¥ RIS gelal Bt Ruid A T R |

T Y9 g4I (99T ST G-I e

o &5 H RIS dGeld el YAfaaRer & Href—HTey
TR gud fasuel & UeT B ¥ | g hedieT
YR ST {6 vep S=a fawed [ocd A I3 ©, U
HAIZHI—ITel TR TP daeATdl Pl A B AhdT © | T
Tocd &3 S IR dalrdl Pl U I H SUAEH 2
St BIS fdadfe TTfaal siear Hefa faaRT & SR
U7 81 9 © | Usel fIF S2rel & SR dftas Rerfd
foeriRoT yomet (Sirdres) el uR der faqdf=ie wiel
% IR Ic HaeHl & AT B Y Ayl TSR
& oU H AT &1 ol & | ST &1 78] qury faeyor §
arerrg et @ #ft Ruid o 718 ] | W, R,
IRJHeA T4 Td dHE afe ol faf= Hiem
J==e ufharelt & R i w9 S9F /39 #
@F® ARl gd a1fie) 99 g / 31u%u IR
IRTE FA=arell &1 U9d Ug WhdT B B gW
HehicT YGHIER Ud Sidge ifelal & Arad o
2007 ¥ 2010 @I 3@ & A= auf & TROMHAT @ T
@I 3R ST & STt § ygd A feTar uTg | |
STT el & a1 gehi # I TavelT 3TV T ST 4T |

AR U aigHSeld g4/ §) BRA & d1a Ulerd
o =TT J aTf¥es / JRET 9T Bl eI 39 o
<eniar (R 52) ST yotel =TT Td auf auor & 1y
AT 98 HafSd & | Toca d afies gerg a9l &
AT & SR Yol fA=Iamsil @ |12f 300 H 350 nms
# 2 | fEATerdl s # N1 qR B9 | ARG & A |
B B (Jrs 9 RiawR) saferg Al STefdse
9acd / a5k Giotd 8T & | auT 3fraT HHR & i1 JaT

fora 52: (@) & 15 fiFe R 9wt @1 A ({) Tod W aut B
HORT goTa () VoTel GoIR 9 Y4 AR o AR
() oI GUIR & 18 FARIE o< |

T HRE 8 | oI & <P ArSel Jedid B AR TR
B Jocd TIRIY UG T I ATAT & U Dl T D
o aRUIMAI®Y [ WX ~0.2 nms ~ mm = dW B
3T WHRIAT 991 | AN Yeb 3fachel FHIBRT Bl
TRINT PR AT BISS U HaR BT JANT PR
T B Hgifcrd Al BN IO BTG | ol THTEG
3FIAT RIEIIT YA DI FHG PR AT [Hadd
BT SIUITT & ATEgH W U SEdieR fasqor & a1 a8
Heer faT ST © | FIshua: I8 HET o Wbl © o 2
AT AR o HeareR fAwITIT HT BRI &1 Havel]

=

FIDIg 83 4 JqbIicid yRadTeflerdar

feusd @1 oM & oY 3 TeHl drel Jfpld FeTad e
ATICTHIER T YANT fdhar S & | feud g &3 &
SIS Tcdl T GADII &F & HedleR UChl b drd
A&l BT AN & IR UTRIfIS FarereraT el & Ui

DI T 3R AR I & IRUIFRAGSY oidl Hod
@ BRI JIFIT MY oed Sl H 4RI galrdl &
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PY T 2P MR TR B el 2 | foF 53 & 2
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fora 53: F cd BT TR e MR B ST B folg
<ferep feosd o firtar |

fead # fr=rar &1 fa=vr 2 | g g T 6 drg IR
ST T8I B | ST H AUBII ol URRIESHT 98eld &
forg I Serie ufrelfid 81 S |

3T, Fr=TTces T o @ R gl &1 g
IRD FAT 19—20 JSIAT FHI STRICH BT TANT IR
IUATE §§ T A=l &7 T &) B | T
fmT &1 sreqafore f=iar @1 for 54 # < T 2 |

TAUISTIRI g duRITell o JaRerfa F 150 fhHl. & =R
H 3T Y A AT & HUT BT ART GIRT ST
TATE |

7.8 digar arel Fyrer g&q & g7 §idra SIS
far=rar

YHhU & Yd Hadlcdd Jeadd a0l geg § AT &
AF <fEor # efid Al & Rl 3R STuwyu
Yfou & FABR & 20T 8 TA g8 R 98 HIfddId
SYBRUT B AR Uh A S eI
(STITERIEY) Y RATIHT BT | ST BT fageryor Afdads ded
T H MU I & FAMEY & AR e
AIFCRR & Jed | far 737 | aRem| w7 sigaratt
& Y H UT BId & S &9 &fet U9 Seafer fasuor ot
TR TS Hxd 8 | fageryor # e Sifivs weem ~15
. ufoad @1 fiRT &R gEiiar R gar & A8
ST oo STed galagie dhec (SIS & weas |
7.9 AFAT & TUTA YHY & DHRYT IA dg DU
IRITHS Y A&t &1 Y Jrea= fhar a7 | 39 719 §
ST W/ Ugad SNUIgE W1scl H |8 qdhud
JgHSA fagmi & gga & 8 (R 53) 1 TE
faei™T by @ " & 21.14 e a1g UferT g 1y
ST —0.530 ¥ 0.517 TIRR] 0 Bl FIAR fA=1aT & d1er
22.78 i @1 21afy d& SR =T (et 55) |

o= 54: 99 2016 & foTU f=TTcHe fa|T & SrcudIferd fA=Tar |
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o 55: difas SUUE WeTRYA —27 @& forg (T) Sal H MUl anreiw, () Hal § 9 ATeE! & Jhlael AMSUTUIST &I ey gRAT 3R

(1) | HUR STTHSAI Sl gelds = dee M |

1Foh foKku e=ky; }kjk 1k;kf€r 1fy;ktuk

dekA fgeky; dk oreku milrg fol;kl o
Hxfrdh & ,d ,dhdr Hk&Hkkfrdh; ,or Hk&oKkfud
wvUo"k.k

(ST SN, TIGH RIae, HIT9IE W7 TG 7RI FAT)

Y&y ds1f 1% dcad dt YT v YH T dSfH
ST &1 YR A% favayor

DIl 41 °1CT, BATS, [FHTTI DI ST b ThIsl
& A1 10 s 48 RHARTE Dl & Udh qHU a=1-idb
qeqd B WU B g | YHU eI Dbal B
raRerferl 1 o 56  Iwiam 1 B /S 2016 &
SR I T3 WdeToT U4 YU eI fie U siue!
H 707 qAT ISR BT SMEASIT BRI R AT
AT | &Y AP bs TRE Sl AR Jad feforad
240 HIGH A FANTT © | FHI JeIPIed 8 dRdd

raRerd €| 37 dal § ddadl & JAeIT 8q qPbu
Jerfee fUe & i & fore faery araem sxal 78 |
QI DU TS I B BICRTE =5 57 H ST MY
2 |

HE W ISR 2016 B QAR Gol (T AT Yeby Faedl
STT Biee Ml ¥ YF: e fobar 131 | URH o, RATaR
BT fATerIvT &7 YA dRe JUCR ERAT & eI
Tq ad faur a1 | >55 daar ud 30 | 90 S @1
DA R ATeAT SARIRHAD JbU ST U febar 7137 |
TAIRIRAS YHhal & FaT Jod Srdfoidd 9d @
YIEIE DediiT | U $I I 2 | (www.neic.usgs.gov)
TS RBIET e W gof fby 1Y ST & faaxor &1
fera 56 H ST AT € (S9<) | 78 ¥ I[AER & Uid He A
@ QRM 9 Cad §RT 100 CelNIRHAD YU &o by
T | Y U ST W U WREAT gud & forw
g T8t 8 fR 1 g9 formRar vd e/ & gexfed

Rerfay feriRor gomel RAGRT & ST R & A1 SIS
& T | I8 dg Ul Abs 20 T B RPIST R &
AT Y STl BT Fad (e § Rere & g | Mfdamay
®% AW HOR FCCHl & HUR WU Y TY F |
wre (KHAT) 3R & (TANK) ®g fRArer) 3rradt
JuiE & ST AR g TR HSM & TTsel & HuR
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REPHAIegT UG BT JIRT IR UI—d9 RATR B
@ TOFET B ST Bl FaIRd fhar (1999, ger.fA.
TSR UH.89,1395—1400) | REIR HaRE B dIqois
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AT
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ﬁE foa 56: S uREH f2ATerd &1 —fIadfe aFfe (Aca Td 31, 2011, SISNURRITS, 77, 47—72) | 1WA e aret 4@y d=fie dal
DT PTell T4l & AT el (IO §IRT SATAT AT 8 | 3R T [42elY0T 8 UG Cell RIRHD Yepul & [GR0T Bl gHT H ST 1T

2 | 3T H el 31T Jead Bg Pl S 6 |

g—dsf1® Bles I vq [deciyor

S & HEM H NMRT TG & U fodetare foneargT |
IR SfET e fao & & Fedl AR 9@ S
fEATerlY R &l THIfed vl §Y Udh YI=Hd ies B
fhar T WREEd, UgHhd, RERINEG Tl
PP fITemor &g T Tdha [y 9| Ruesre
fohRe etz & foru TuATs ST (TINAIgdY 3 Aifed
[T Uger & WRT 81 bl & Sif JRAN Holg Bl
3R SUBUYT oI e # Foa! g ST & | YFASTRUS
Td MSANTACT & oy AT 7 fwior uger €1 fawar
BT & a1 Uil A ) UgHfhe Yergs A 9 TS
g1 “Ar *Ar BTAGHHD fAZeruor 3 forg A T g Y |

giwigenl @ wrei—are AcieygRe (vadl) ser
&T YR A% faeeataor

9 UIBIsd & 1 Yd H WS UHCT 9T SR Bl
Jod QA BT YAWT DRy AFAI & 50 Uferd & SUIRT
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A W AIRFDR kA3 BT TN Hxed G b
SITT & | Ud g H T SGAl BT U V1 TS & <7l
IuHet # I foram Siram & S gfed o/ | §o
1S BRI 2 | ST AFANT B HiRTH! Sl FIRT 2
sifdeTfed fbar S © | BIRIR SUicRYT forg & 8 wd
HieTgeT # GuR fbar SIdm & | IRd FHg T &
W@@%é@aﬁwﬁaﬁwaﬁwm%‘aﬁ?
SIS AT GET TR A A Tl G2l
SUART AR FHRE =g fBar Sar g1 Thd sy ¥
RS SN ¥ fdSis a1 & BINIR IuNich HT Sl
%W@m%lwéaa%WW?Mﬁaﬁmm
AT HFD SR WhdR—IR UHINGH BT SUANT 59
STTRVT YT Mot &G fham ST | I8 Ufshar e
R T— WWM&T@H%@R’W e Hgaa
ST TelHe HIgcRAT TR SR Iaferd “Sailer
gz gRr fawaiRa & Sl 2 | 39 gRT U AT
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fora 57: () A<t Mg &iR (d1) <urad, GATS, 296 § Y&y a1 fUe Ud 8¢ 1o & SR BICRIS |

faa 58: Furad (MgEUEH), AT (TIEIUET) Ud Aiael (THAIT) Sl gRT Tof CollfiRAs STT &1 JANT aRd Maford
Nfege RATaR o &1 Ia1exvT | RdR Bae BT uvd 3131 & forers I sreifRad fhar T g |
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o= 59: Qe Az, ScRRES § YT ATSIST Bd Bl SaTeN |

59) | <<l Aidell W GRI< URIIEHAT dHd BT Teh IETER0T
fear T 7 S R & fdepa <l ¥ 2| gEe

RN fhReagd SR 4RI JelgIad Al &
SEfa R & O 9RO ©ie & Ies®E Ud

TR $d H 1 3R 100 Hdbs & 91 U Td
TR R fewars Ukl & | faReiT H uRaceierdr g4
AEC & A IUHAE DI S Ui Bl Fabd ol B |
faraaT vd amee faweior &1 SR W IR 7 qRnf,
RO WM TR R Dard X HH PR & g 7 fawe
JeM o foTq THEI ST T |UT 3MaeTD & |

Mh, BVh&, Bbvkjch ik;kfEr ifj ; ktuk

bME Bpj tku] ynnk[k e Hkkjrh; egk}hih; ekftu
d mR[kuu ,o ektnk foUu;kl di fygkt b Hkjrh;
LFkyeMy ,o mi ekgk xfrdh dh foorfudh dk
eY;kdut ,d ,dhdr eXuVk VY;fjd] Hdi
oKkfud ,o IjpukRed mikxe

(7717 X1, @qrotia 8STivaT UF ®iferd H)

R fvearsT @), SaR IRAT TR
IS Td AT & ST & 919 U Feaqul it
sao‘rs“é* RN fhvearsa (o) ufeears o

ﬁdwgmllmwldww?{mﬂﬁaﬂ?@
aﬁﬁzﬁaﬂ@rfﬁv 2l R 99 SRR
fohvearsd ﬁsns‘wﬁ@a%vfﬁqumﬁ
3T HRAT & TAT Polis W A—RIN feheearg i
AR SUHBIEIT &1 UfeRISiIsd UTSCl Ud HERASHCH

T SRR I TR & 91 T BT AHiET IR 2|
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PIeioT & QR Uadl I ofR Juadl HEHIhoH gl |
g YR oM fiead siifthaifeiicd AffsTor (SreaigH)
A e a1 2 S FeR Sfifhaicsed R sfsiied
& | FIER SIS S8 R S T faiRd & iR
HUR RV A IR GoT NfBAeTg(ed ToTsel ddb T
QUi 1 W YERId SRl & (Fe3l Ud 31, 2004) |
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Mg & dur fSesd sifhaiengfes wffwsmr gw
fRfSTe € | Wies aa & QR W 3id: JeIcHD el bl
UEA Pl TS JAT AT Al B forg aReifaar &
R 2 Vs I HaRM TR fobar T |

HCCRING AT Sl BT TACT IR0l b g
Fferd & | FRd fhar srar 2 | S & TS R 60
TGHaTs oI dTgQad ATyl UicREdhar deil Ahise &
R IR B B D TN T G
R ferT 7 wabd 3 & R - —RIT S B
SR YU R UfoREl R S UfoRmddr faear
DI AT fhveersT IceMl Bl TERTS AT & Hohd ol
2| oA uraret SclTdls UfoREIGdT HReHT &l Tadh
feamarf =TT &1 e < & I |B Dal 4 Bo
A S SolThTs URRIGT & FHRTAml uRdel &T Had
T B | TSI 3R YBR Bl MBIgel & 1T TR r
ST B Hisel fohal ST RET & |
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o3 60: U & A1y Uferd THCT SIfhAT BT B AT |

&Yl gyt 4 yH N fava< Riadar
W edl & ta—a & dR 99 RafafeT

fecife a9Ta @ Hgad 91 © | SR guct § g g
e aul BT Afdhds fadd 1 ~0.3 Adbs | did

fageryor gRT qdi ARQrE@—aRIHRA &5 & -1 S
il B YHUrT fAvECRiedr BT sega fhar 3 € |
Il HART TSl dTel AT Yhul B TI—IT A
g~ RAferfeT ureret udel & o ~22 fhHl. 3 IR
gf¥ed — SIEr0T yd U9 Ik gd Mg e gdienRon

ATHRYT fQRITY BRIPIRA HT AT & H AIG[E 3T IR
uRTH—cferer qd  Sifl faade  smgfaal &
FAMR Al I FAMRR & | BRIDRA 9 P
gferored ufcraer feRer U= BT 9 & = & AT
AR Bfge v fARe 979 &1 W@or giord axar @

feemall (Twdie)) @ w1y favAsRiadar o Sfed gaf
BT Ul Iell & | SO guer § uferg fawd <fRrpar &

ST o™y id gaIdRor faemd urg Kl € | 389
AR SF H I a8 BT Y&or ¥ 9Rd YRR <aviE &

PRI Ao [qade Rl & Ar—ar  gaars
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x<oky fgeky; ,o fudVLFk f’keyk di 1orh;
bykd e 1f@; Hkk dk Hkdiuh; rk ekutVju ,o
eY;kdu

(37579 Te7)

DHard HUR AT H TedTd FATS, Solldh BT STl
3T Td YU AT STIOT faam 72T ¥ | BT (8.4
<) Td f98R AuTe 1934 (e 8.2) & WK &Y &
dra BT geTTdhT 9T & I YHUT BT FAaT &5 2 3R
N DAY YUY AT (AUoll) HeT ST B | Th

HT A1 ol goie Az fHar a7 8| <6a ot
goic fagevor § oEr & 9 TR wfAe B 8 ()
A gaTa SHofl (i) a1 ol @ FHr & 3R (i)
GaTd Holl & AT B DI &% Gl IA1d Sl DI
Ugel & UGIRIG HRI | foram T € Siefdh Tgard
FATS, Sl H fHAT TAT SN g+ SRRl &%
Sefar 8 S qE1d Soff (AT &% & forg SaRerh @
IR BT YHUIT AARTSA H GeH Ui & oy Jeiferd
ge R grelicgs 14 9 175 94 @ 49 Re
Teicye ST & (FT &1 Yui & Ty TorTRa)
3R 3ra Retd aler oIt 287 9. Ui B | <9

WW@@WW?%W@@W#HMM
RaTerd vd e RMer & uydda sardl &r
YHYAIRIAT Aiex fhar 721 & | gesi &) Afdafad
AR J= HuIT UUIE D SIEI0T 3R Teb by &3 H
HRI AT H Y& Yhul & Hebwvl DI S9ich & (o 617)
eI # BHER HUR SR & Tgared HHATS: olTdh

ol goic Bg Jodifdd gradt o1 | (i) |iEd Sl gdra &
~6 HIeX © (1997), (u)mﬂ%ma%a‘\f ~1.8 41, gfcray
2 (2014) 3R (iii) Hoif FTGIT DI & ~2.87 AL, Tfcrad
(2015) | I ARITHSG A9 Ig AW 2 b ol d=d H
HHT AT ST & 31X AT Ig HaT Sl Fhdll & [ Tgaret
BTG, FATD H I BT B FHTT T T 7 |

forst 61: (T) 2007 ¥ 2016 @ & GO BT TS "eARNT B AfGH s@RAfcal o1 U™ aTe gar® & fAad~®
AR | TSRl BT FHaoT TARIICT & SferoT § U A &5 # uferd favar a7 ® (ded aafear 1980), ()

gl 120 98T H 4 T DY T HUII TR |
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DA HURI JRTA & TdTel Sl H AfrsIia
YHU dcdd §RT 352 YHhUl & fATelyvr q419 &
JIIT Ud Bidhel BRI FHEE Bg (HIT TAT 2 |
e sraRerft AFRE g9 & 16 TedTet galre H
YU J& Dt YOS & AR AT 25 |
35 Tl & HHx &7 H Aabfad & | Nadl 25 M, 4.9)
Maar & qui, Rdfes aRufy vd guNicd
FIahedl & AR TR YHU-RIAl &3l Pl ARAR HIed
qrel T UTBISAl & 12T 6 Fofwesl Bl a3+ I iR
faeeryor 2q fovam 1T | 39 FoRel @ HeIfele BIdhd
BRI FAE! (ATUHTATR) qAT T DI | I Ty
& HhIael gdt U gi¥es Wil # |fha 2 | ad 2wt
H "Rl & JfaReft gd HIfole ®ibd SR
THATEIT | BT AT HIT (20°) IE FHavdl <l & b 849
YUl @ Scafcd WY YOS X W g8 © Ol oW
fEATerd & JATd YU 30 ¥ Afha fadre v 9=
fedTera & refi= vRiafidell Rewras v e & 4=
16’ @ DI WX Rerd 2 | Ffole Bidhel HIRIGH AR
A g GHS ST & fob Sr ufkad—aferr yg faum o
e Tedrel fRATe™ g <a1d & iR I8 wie Tfa
D1 Q=T & T Fqp I |

sef ; \vkb, pth&b I jk@vkbvkbvkj , I ifj ;kEuk
mRrj if*pe fgeky; e Hoxfrdh ,or Hkdiuh;rk
wvio'k.k

(Gf. foferg, s/o7 diel, U VIOl9 U @@?7 3R,
STIIISTYeH, S B, 1G4, T FHIY, IIoAId EING],
Ul 371%. TiTH—al e qid. Feel, é??@'ﬂ@rﬁa%auﬁ
¥ ST GRET BRI, SITSIHGSRTE, J&%T G )
3Vt &3 4 ad AT YHYAIar &1 qai-ficeT
AT T A H 2 S dg wRfid By e E ot
U B H sress (feferm —120) by AT Ud Uaal i
Reprer sifdrseta fhg w2 (R 62 T ) | ge= A
ol & AoTald JaRYd 9 dal Bl RRMUAT 3ad
fewTera ¥ fafi=1 It 7 fg U SleTed T & 918
P TS | fRATerd Ud Nihewer SSHT HeT & I
Td SATHTS qHUIRIAT UKl R b [ol¢ HAGR U Uael
ST TIRE DI YHURI TET BT AR RepTe SUARM 2 | I8
D5 eI YHUI Tcadl B Scl & YHIRYT &g 98d
SR & o Aol & &1 Swa qahuigar ol
fTeNa wavst W Gge BN | 39 &I Bal §IRT 811 & 5.8

TSI dTel Uael ey Ud IHd 918 & SIchi Bl Sl Rabrs
o T & (R 62 ¥, 9) | 377 Dl H ST DI Thlad

o3 62: BT €1 A ASIUT YU S5 d 5.8 THedl & YU & el (T) Tt g H YU fUT &l qevl 52 () 79! g §

YU fUe 7 AR T2 31 () 7201 (S))
PECRIGEIR e
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IXD 39 GBI & "icd BF P GRd 918 3BT Ul
SR 1 & | 9% 31edh Ud 8 a8 & SIcd ol Jad
T ST (3.0 W 3R digdn) 39 dal 7 Heimifa Rers
foar a7 & S o oriafaw & & ~95 fadl. (R) &iR
~120 B, (aTer) R raRerd B |

S9E fIMIS Ud oY HRT QIR DT AT & folg
IR URFH R &1 Yhdrg AfhIar &I A e faar
ST @ 2| 9Rd R & TN gdE g &
HoRa%T IRAHD $U H HHAGIR &3 7 Ga1g Afad &l &l
T o BROT fRAIeRT & H T8 BRI BT ol
& &1 B9 fafi=T TolRRl & thot Ser e arfean fRvrer
AT WM & YHiT cad & 99 B Sl B TR
IR U TSR AU G TRIR R 6 ek # g
el Gfedl ¥ ST & IreTaT SRS YR gl A
eIl Y 81T & YhUIT ST & SR WR IR fageryor
fama T B (QIgR Ta 31T 2010) | aTfSN T e Y=
BB TCRIT BT G RN 40 fahar 19 § | 2000 T4 2016 &
9/ o 3@ & oy SR uRem A (30 o e
AeT) D qRUIRIT & Sff¥iepise fadRer &7 R 637
SR T & | YU eI &1 R [AaR0T TRl &
STERT—3TERT 3MBR & HRYT THNT & | T, ST Te-wRT dbf
A & MR W AR &3 & Y@i SHoll aolc &l
3MHe fhaT ST Hadl B | SR URed fedlerd &1 It
ot (o 6341) SR UfReF—afer g e @ <y TRRad
T YHUId Uee] Bl il Bl & Sil G fEarer =™

(a)

& FAFR M & | 9 PRI Ol Aeqdlierds AT ol
21 63 01 # <2t 7 & | U8 Sl YA G DA
TS & WTE £ b FToTald ¢ | T8 Fhu-ial F BU J

(ared Td 3 2017) |

fESHT S DT BIEIR, YHUAIAT G el H
Dad © IR S gl &l T fAaaiieh fIRIvdmii | SireT
IS C S I O 6 S e N = o e | B IS
YHHRIAT &5l @ T8 ©, 9, Sed vd B q@da
et @ &t & BIRT Ues GRIaah_ol HIolG & (Tt Ud o,
2011, 3RIST Ud 3, 2012) | I§ G fAeelqor YU
@ TIFPRYT Pl Nl PRAT © Sff I8 Hebel odll & fb
WM RAadRe i o & ¢ wia 2| W@ ¥
BITS—THT oller ¥ YHU-IRIAT IR URed A &
3 Rl & HapTeel B! o & 3IR FHDBT TRIR A1 31
2| ISl UT T AT b 1905 & HiTST YHU & s
& H o YUl © (AR U4 37, 2009, SR Td
31, 2010) | TE W A & fb WM &% ST & AT
D IS ST ST & YU AT Urcll H B! IR AR
2| 3oy g @y U7 ¥ & g Seds 9 SifdRad
e efAe fasar Sy s SrafRerfy 3 aR amg T o
e aTett 3iR 31fdes geRlt o Tga™ & Wb | S+ Ud
Tl Al o qhUId & TR SiRTeT &3l 1 Ugdr
SYIRTT BRI | Y AT HfshIT3T bl HedichT Il DR Rl
BT FRE0 YHUT GeRI & i, SURHT Td I HAl
T & Ty SR ol UG el © |

(b)

(c)

o 63: (7) Scax ufem fRHTera & 2000 3iR 2016 & 1 @1 7afdy & 3 & 1fdes Herar arel T4 @l o1 e faaver (@) 3 s
DI TS GRT IFTHIT Holl gore AR (H) YHUARIAT HHI RIS A= |
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AT dr g HYd favyur #iflev, T
HAISIIT TT YT Yd dhd eqIT

9 ORI & SiFTd U VTR eiTford SigeaTd
Dg G AT IUlTE, H, TBRIGH & Ik H oD
flher WSl el H YIS 9917 17 | ST U
Iqaed U8 FASHT & [ U AN UlhATAT & eI
Tq agHecd SISl TRl & {59 UhR SudnT
BT ST Whe © | §F I S & oy {25 aiiie
2015 & 7.9 TG dTel TIRGT—-Td &4 §RT 9, 94 Td
UYd YHUIT SRS URSH & SR SISl # @
DTS HEAYYT IS AT, AT AT s Hverm=
T AU Wedd H HISIRIRYH SIUYE Sl &1 T8
fazeryor far 21 S0 1 E-aifere T wr!
TSI & Sl HOD [HHL. H TIhR TR [BH1. BT T Feed
<R Tl Bl A Pl 8| T W AR R Y &4
STT B fARCIYoT 7 Sdel b AR &3 & e dTel bal
 dfcd BRI B R Red dHal I ST &l fdgeryor
fhar | 3R ATl e & 3R, IHS Ugel an 91g H
IS IAd aER & W9 & folt I9a Faferd
SR AT bl ol 1 | SIS bl A=l v FRIR Bies
AT BHTA4 O Afbg & AolcId el dal § 39
Fafre] 1 forF 64 T, 41 # <901 AT B | SHD 9IS 25
U & 7.8 el dlel TRG—-UTA by TAT 12 A

2015 & 7.2 ST dTel HY BT ST 1T 7 | 39 R
Blee I ¥ SIS P Yo R 25 SIgUg dd
Jrafire f=Tdr @ AT T 65 CISURY B fdhd
s | HIHI gX SIET B AR 2axER A i
O & & Tordie Rerd @g, o™ fos = 64 0, &
AT AT B, 60 A 90 Th B I YA ST <2y
2| 39 UPHR ST8T T AT Yhui & BROT by fHAfor
UihaT & 3feATT BT FATd B, FaH AAD Il ba
Haifties fAor dal & Golael AV d8dR | B
Ul @1 s < gl M=Tarel @1 Hied e iR
srafere Egdl U fhar | g9 dal H SIS afirel &
gfiihel S8R BT Ul ST ST Y & AR I8 O §Y
I fAHfor Ud s@a) IUaRT TfAdT & BRUT BT Hbdl
gl

TA feHTerd Ud g9 Mavcw ot # fafi=1 Jdi
A I {Y g T HeH AF drel Yhul A e
S SIS ATy fi=raait &t off s o |
I8 U1 AT & fob dael 3 Heaqul T, 7 34 9 25
3 2015 @ 7.8 TS BT TRRAT —UTeT YU, 8 IR
2005 & 7.6 TIFT BT HYHR YhU TAT 28 AT, 2005 B 8.1
<AercT & GATAT by 1 T8 YhUII SFTHS ey e Uar
by | % U sisend e swforg et gy wifd

faa 64: Ut HU & 978 UMAT Td Al srHE i SIS =TT - (T) &R () HaduHs H FRR wiee o & forg & iR ()

TAT () BaxTaTE ReId BR Wies &g ® fog & |
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ITTHSHR fIe ToT BT H UeTad <ol & 3R $1db
PRI T I fHAT ST &1 B |

9ed fadeT 3311 @1 BT YT HVd Glbg g7
AT 7T YA AP SI=a9o7

SRRES Ud fRATeel a9 &l diiferd ARl & Wiy
Ul & qfasm B FHe B fen § IaR gfend
fedTera & Afhy Yol Td YRT by SRRT BT AT
wwﬁaﬁwmmma&uwéwﬁwmﬁwﬁ

gY &9 Ruleldie a¥ & IR §B Afha 931 gonferl
mmﬂﬁﬁmélﬁaﬁwﬁaﬁwaﬁwﬁﬁzﬁwu
AE AT IU Ag MBI bl T34 & fory TS
THefeT eR |derr fey v | Iuf Su Ads
AT ferat faeyur &l gite R Hepdl! &, BT FaBRI Bg
TE MM H S & IR% TN B AARAIT B TRR
BT WIAT B AT B | SU A8 31H IATIh fIaRor Bl
g™ & fory dgga ufeRieradr |derr Y fhy g §|
gldgTS Ula—Sguld, SISuld—SIsuld, Saagisd &
TAHERIR Ud IR IaRAT3N P STTT—3TeT T RN &5 H
IS TS 2| A IS IHIZAT DI IAD! ded
gfoRIEGar @ MR TR Ry fhar S |Gdar 21 40
golggrs W gaa forudd 4 fdg @rse wEdl gedl
JfRIERdT Hiex BT YINT b el § e
YTl Yulle & JRUR A=~ WRFORT A Jad IRER
JFIeTor fhU MU | 1 | 5 HIeX & AAT—3TAT SAdglel
faerTTal @& |rer fGamany 98 SRR UIhTgel UK ol
TS| &5 B fgomam SuvIdg ofd der &xa & forw
Res2DInv AFCdIR & 1T SahAT f=eurfad feam ar
Y & & USRI e a1 & Ao 4
e va faeetfa fovar i | g7 91l & IgIR T
AT U (2T & J&I g TR H Hr3arell Wer Ud
gaf ¥ & MRUR FIE0T fhT 7T § | 313+ ORI © 3iR
SIFTRT Gl H A= U HITAdbII Tl BT YA
PBRP Alshd G YOMRMAT BT Al g9 BT Ao &
O TR ATeY gTS SR ATl & 1T AT Y
STAT STYT |

ged) fas= #3Terd gRT yrifora aRAs=m

ARd & fRarerdl srrad! yone & ared ageigifia
dewri fasra: #AerEgdy AR we A &
1 a9 Aaqfad desd I ARy

(3TT¥.51. Sf1. UoHeT UT TG19 4flared)

ATl YU & YRYPURI SiTerd Ud gARTgIe SiaRTe]
BT FHI qAT <A sraferde &) & fFRIiRer & forg
T3t 2016—17 H &I HEIM &1 &9 BRI fhaT AT | Bies
P © TR Iecl UM, HUN M, HIRA T HHT
DI A Tl B Aolard (9 Td =0 TG H 4 @ISl @ial
TS (o= 65) | 391 ORI @WTsAT & ol BIer doid dld
AT fy SITET | AT 48 ARBIA T AT fhy Tg
IR ST O_1 &1 9F & 91 T B ST &
foTQ qTER HSTT ST | i) A<, ARITGART el oIl
3 ATl BT AT Ha e AISel & Sragie I+
sfe™ & 3l vq forar war g (R 66 Td 67) |
Rael Trzd dwrg-fead — df¥as Rerfa feiRor gomelt
(3TRETB—SIIIGH) Td CIeel ¥ BT TANT B fadhd

faa e5: JUA 9 g1 foram T F1A 9 (MR AT ) @
TSI AT g H WS 3Tt T §aTE 32 |

a1 66: Bice B & SR URIAT &3 BT ATET faadf~e Ao | aieR stext T, “§” R "W I W € S8l IR Afhy

o1 ferfeed fhg 1Y © &iR afer s forg g & |
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foa 67: iRT B @ IRI AR g IRIF IRHT BT Bies
B (st 66 W av 1) |

femra &1 AHfEer fear T 21 s9e SifaRed
fRHTerRY erracit yoie @1 drafafd Seafer SR &=
BT gl 7T & foTu AT 3Rracit YoNe & SIRUK 4
gATD| H 32 YAV TABC T Uh by T |

1Foh foKku e=ky; 1fj;ktuk

I'tkc mi&fgeky; ei jkoh unh fuxe {k= di vkl ikl
Iju elrx< viur ,o Kc) Hjpukvk dh
uolf@; foorfudh bt d’ehj Hdih; virjky bykd
dh Hkdki foorfudh d: fy, fufgrkrk

(3.1 5. Y%A, 1. BIEY ¥a U, GR])

I ARG USIFATS T Bl UR B dTell Ug-g Al &
AT GIANTRITAT MR dfeeh] AHRE HreiRee
TR UIR FHORI, TUARATTH 30 1. Ud TANRCITH 30
1. BT YA RS 6T AT & | R ARG YeIdeng
@ Afha 9 ¥ IS AFH0T & 1%y Hds Ao &
RV & d1C T dfAHRIN BT M TddR Bics
AEfIECT B T 7 | A X, g T A &
ToTald GRT YHUII ARV B TR WS Rfll Bl
gga &1 TS & (= 68) |

9@ AfIRTT GRIF AXTe Teiders I IS e
TG 1rdT YRATIT TAG BT THSH B oV Veldels &
g@nﬁwmmwwﬁaﬁ?gﬂwmaﬁ
Sl & forg g hisd e égeﬂgcblcrld s
T A fhy 10| Waesd & wRfde, @1 ud
Jofefa & quAH (Fraard Bfdw) T forg 1o | Ffe
JASe ST H UeIdalTg- & TUac] Sclld H Dl IR
TS} TS 7L, HART B Wil F & F IR I edle
B IS | TART TRMAD Blos eI+ I8 W HRdl & fb
N A4 P Yd H RATE ewraddl yuile  (sferar
TAUHS) & S 3R e @ S TATHS!
MBI D ol 2 |
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alecs ISITIIE :rivr:c.l_w
2 :':n?d Ly
AT Higdier FreEt TEES

Wl Wdifie rv-upn.-
LT Liwei riwer i

TATIAT ?i?ﬂf 4-..'!![
fora 68: afewRll & N9 wRI T4 Sdle TARI T T arell
HATER TTET a1 BT Y3rTdiid A | f=E 3 R
Q18 AR T UhRe fgegedl de AR dellvs I
T MY & | A1 THUHUS BRfGd & ST ¥of
qfeT &Y sraRerf &I geiar 2 |

mRrjk[kM fgeky; e Bf@; He’ke di ekufp=.k ij
ILFkku dh /otokgd ifj ;ktuk

x<oky ,0 dekA fgeky; di 1@; He’k 4iLrd ,0
vk‘uykbu VU;kl; fO;kRed 1fD; He'k MVkel 1]
dk;! gk jgk g%

@Ik, TITITIST YA, ALl SIgN, FIfddd, od
X O .. JT))

RRAT Td IR STHRIEY & §rd GUCR] ToR1d H T
YOG %eT HUlel! UaT 85 & Ol AR 9 9 91 & U
fERY DT FHRISTT B ol & | S U1 BT Fa Usell 5
fATeRl oeddl 931 & foRm fUsell R a1 vl &
U1 fhy € o 5 vd WaeiRies sifieral & A 9
T 8| 1 @i SR 1 g T & g4 FiAd
YR o e T i a7l & | 5 e et e
¥ ICRIES I & Afchg Wl BT I8 e Ud ST IR
AT faar T (R 69) | UBAT TS ST Td T
PIR| BT AT ARG IR SAT—STATSTH
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form e9: VAl e sraRefcrdl &1 qwiie are JEdis AFfE (A 1—6) ST8i |fsha A1 A= fdar = 2|

10 HUGCRR TAT Hlefe—1 TIRAT R Td RIAT I
TAMSTHTE [V THTHGN Bl YANT b febarm a7 &R
3AP 91¢ Iod faNe Jefel A0 & A1RF $9dT STHHT
HAY fobar 1T | afSar R YfAe R & HeR
H 3ffFeTs I foharce afsha 99T Screvd STel &l
PR W WR g AR AT 8 g RBR H G TP 5g
39 B BT WHR fHar T 7 | SifaH rami 3 udbee
=g e & IR R o ST |

foKku vkj 1k | kfxdh folkkx 1f] ;kuk
fgeun foKku din

GIfer @, g, S Ul ST, $IQNT BINBIC], RTH

Srgcganeray)

Ig B aaIH THI H e A B STRIGS §elld | 7
fRH-al vd fearaet feHrera & 9R fRF9al &1 AiiexT &)
@1 8 NHd M 39 UBR € — ArTReY 981 2ot § T
UG SIHRAT, AT 7T G § ARTEre), edfet T 7<)
qroft % MR vd amr, fier a1 arft § fierd, wrm
<Y Ol F AT vd ufid fREEe | 59 fREAeT @
fewe deii+ie gl & fafd=1 Uscfell R Sed fawe
@ 3 H AR fhar T o | 39 @ & IRE

ArgshHCRATETSN, fFATard Sl fdsi, defee uRds,
HoT dfcr DRG], IU0 & FHRene oeror (BH, awi),
feaTeIa o fAsie Ud gar aera SeRd aifye
FARMNS (3°C 3R §"°0) BIeATIhH W Iea ol Bl
T SR ST Gt BT & oy T8 Wies 1 by
T 2| s JffARad S favie= idRer smenRa kvl ud
feHresTa Hedich Ud fedaid Siiel Sdgl UR 3 fhy
T & | g 7Q St o1 AR A faam TR

g} fearerll sierass eqa—=

ol fRATerd ¥ SeTdsh wRoT Bl JHsH B forv fUse
200 9ul @ b g&T dord TR ReR FHReT~dh
HIAHA (5°C 3R "*0) T fageryor favar 737 | g
& T et o1 o $iY ggo a7 @ fore o
Ty & IfaReT MeTRd YeTull, TR |aH dSiT—ih
STaARSTAR i TafTee vd arRRerfiad!
aﬁé@mmﬂﬁﬁmﬂmlmmww
I TR @ SRE Ul A | emenRa
STeTeish RV T Hebd <l & (=131 70) |

SteRIT 8915 4 scldb &1 &1 7197
1@ BT BT AT STared g9+ U9 qIIART @ 31N

wEtie eEEl Bg fRHe Wil AW fas,
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fora 70: @ el (el Y@ & JMER WR ISl @ §°C F9I S[EaT iR SHaTed S8 (ATt ¥ & <84 9 “C-feueics (5"°Ca) CO,
T IS B argHeerd 3 3R SEifie Hifd & 98 aRgHSAd CO, THRAT H gfg @ fow w8 (3 1 &1 X)), &R
IATIROT—T—¢1 R BT AT fadTST (A"C) TaiaReT ST raxvr iR a1g # oiet RerE # #eaqet gfg (1960 & 919)

TR |

U Pl FRIS B AT TADR (AT Td fereaell USR &
SR W 81 STl & | 9% IR Feifid @i $re, <ib
B Td 9% & YHIID O & d1F 9T AR D
DR Y& % D bl SATET g ARIdl 2 | 29 /9%
R @A BIE b ALV & HeRdoy dIHSd & ey
R grofifea Yfeufeq Bl (@) der et 2 |

<A PIET Hbaol Bl AHT & [FHYYT 8 SIbRAT
ferAiq § Fgde ¥ 3900 HIeX @ A8 TR YA
Tg 33 AT fhar a1 B 1 S 33 # Sgerd Wi
HI99 gl AT § S 7 dRT =l § RId <rgH
WS N7 fI2elyor Ya &_al & 3R UHIRId
v Aol & NG IR &1 &=l © (R 71) |

e fewi a1l 4 &l aqa seqa-

feATerd H B 2998 & oM agR &I afia
R arell fawga Aifas ufdhamil @ |g[sH & foy
A d=1E Uraell & Rad SgH STl e a7 5q
S 2016 ¥ fUSKI feds, HAMS, f2He ¥ Uah &
A A d=TTd s (TSEYUE) DI RATIAT BT T8 |
U Aied Hol Al & (A~ gcdl o dredr gd
Al aRacRierdT o1 < & 778 ieRfadl 3§ e
T e (R 72 76 73) |

#ivr dsirfae gracl va feaiq ads Tad & ey
grset-

A AR dente greret () arg aoEe (i) ATer ST
T (iii) IR 3 1ol AR fafexor & forw IR Rwee Sars
R ST 9 Fe Sars R AH J9fe Urdell &l
STHI ST & fe1Q Qe aTgfd e ety faepie febar
T | 39 ETTT TG BRI ZATE AT Dl TawR
2011 ¥ Hg 2013 TP AUBId Sl BT YA fHar 1 2

faa 71: uore™icr AE 33 Aied, SIov TR § e |

T GRATIUT Al Bl YT R WREd: DD (TFdg]
RgIe NewRH # af¥ae fafdwor o1 2w &iR fewgst
hae (@1 df¥aq fafdor # fSwge gea @l fi~Teid
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ot 72: WA, ARG Ud 9 g @ SR FeFTT Il W g (AfBRor (SW L -SWHHLW L -LW 1) Td UTSS Bl Tefad 3 A= qeim

g fAfbRoT vd 1SS 1 Felad @l <fFieb TTierap! |

a1 73: 37erd gl Taad @ < =11 (T vd ARiae 9o) SR fadwe dse # 9+ Jrgurd (JfFad gie /I« 5 T) dl Al

TfID! |

HAT) AT I 8 G b AgH I SWIST fAfdRor 1
JATherT hT I 2 | IR 3l Hisatl & e
g S 39 Hisell @ Juar @ gie oRar ¥ | Ig SR
ARG feAa 3faTe &3 & f2ae & Foiald Uh T
¥ ve IR BT &3 & A I9e e @1 68
AT B & JANT DT TR vl & (7 74) |

ARl Sofih H §9! TRA T4 Siice RIA@E &
PR AT ASe—STerary ick: fhar TR Siel T W)
STeldry UREH @ W & I H 91 3RTeT 8 | 397 & ¥
[ EY SIHNAM AR (TTealel STRRES) & af-idh HRFH
IS =R T T8 A et bl AMIeR HT & ford
W {7 © i A fRHerl g H wed 3 g

76

feATe—Sictary 3id: foham 1 |HeT S \a | ARk
AT ThNbl Bl SWHEIT PRb AGH delHed  oRI
(@M vd ) & o 2g 7S Ugfat ek @ 1 2|
TIOHI Ud @il T (1T 100 AR & SiRIA & AR foda
B R Tl I 4000 4400 Hex IS W fham A B
TG T 4000—4400 IR 6 Hals HT IR ORI H
fTRSTeT feba 1T & — g el ’ 4000—4100 HIR R,
TG el | 4100—4200 HeX FWR, FIZ T I 4200—4300
iR 3IR g el I 43004400 HICR HW AR Ih 2o
& forg Ser safa & Sar g1 aoWE v 9 @
AR Held Ol HIcE R Jhord Td UG ST S
BT STel JRIID AR YA TR AT 37 G Helal Jad
f2H /9% AAE T Bl o = fIaRd "TreRe <1 SSad
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foa 74: (v) AoEE (FETSied Afsa 1), () Qe ATl (TGS died 2), (H) dRaw (@) fafezer (Rasw dfsa 3) iR ()

fSwgat fafvor (Raw died 4) & fou argufds AHHRT |

o 75: SIHRAF RS & HeraT ArEBIRd &5 B ST — 3feTT SHars SRl & v ol Ud idferd e &% (2013) |

HieeT” BT SRS fhdl Sl g | 39 AV SuFH 3 g

U T USeIUd D&l | (@1 Ud &—2) DHal |

A8 T IR Holdl 3Rl UG 3Hdls & AR—arT JaqH

Td qu7 & TG 61 BT H 7 ARt (R 75) |
#ies dsirfad geror va fa9eyor (2015—2016)

AR IS Ul § ARIEre! fRAde omas & o
SHHSI: Y el W 3930 HICR g 4270 HIER ) HATS TR

77

IR I ATIH, HTUeT T, ga+ o7 gd fo=m, wme
a9 SAGHT Td 3MIcHIg fAfdRor, rads], divT o9
SIBIHT Td IS fAfdHRor T gu & & ot
B | BB AT AAfd & AT TS IR 2015 T
30 YRR 2016 & 1 WIEII STl &l fdgelyor Uq
e fvan a2 (1 76) |
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o= 76: IR 99 & fAfa= ogi § kg e g e faferer Rere |

Y eI IMAFT H BH—1 USeeyud AIge W Ad
<% dAE 5.86° AfedIT AT AT (A HIAA) |
AIAE H <fFe fA=1ar I8 Gad <dl 8 fh 9= sa 9
JIfTHTH ITUHN 14:00 97 B AU @ ST &
ST RAGH ATIAT Gag & 9T <@l ST & | SueTed
AIH SIfelRdl & ER WR Ig Uil 7 b Selrg
T TS AIFH BT G T HSIAT o7 | A, d—1
A9 ®g & U, NId SHET IMcdd fafdhror 132.3
Wm~ Uf&d fhar = wefe s g @ ol
ST eMead fafhror 26.4 Wm' ™ Ufera fovar am |
T, B2 TSogud d8C & foy iad SHBRT
IMedq fafexor 173.2 Wm'* Ufera fasam wran Srafds ofad
SIS IMedd fafhRor 58.7 Wm * Ufera fobam m |
ST & JMYR TR IR Jg Hdbd <d & & f2ag §
e fafesror RyqwR & 78 H 3R =g=7ad fafevor
Sells & Hel ¥ BT © | S YBR, ey fdfY b
SR TUeT 3T & <f e a1 § SH1 &) dal & forw
15 T4 100 Uferd & 99 "c—<¢ BN B B
JTAT—3TT Tl HINTAT # ST ATUeT 3T 65 I 90
gfoerd & &9 &1 | I8 Wy e 6 oiva faa &
TG D1 Ga (T 1T & FHT DI YT+ i & ebTael 4

U fohT 70 | IR Rveer & aRRom (8 °0) 2+
T 319aTE @ foTg —13 | —10 UfIerd, Yoiel JIYaTs &
forg —12 3R —10 gfcrerd fa=Tar <emiar 8 afd wrm
T B forg wwRenfe REeR (3°0) —14 @R —10
gfererd @ 9 feTar gt ® | URMe aRom I8
dod <d & fb A 94 | #§ {9/ Raee wfera
JYATE BT ARTET ¥[olel JUATE Td IeT YATE oI 31
TPl B BT P 2 |

¥ YA A & IR 2A8 Ta W AFG
S ®RIGaral & AdT & AIRI—|rR A
URac-TRITerdT BT |qHeH & fou Rer wwRenife vd
RERIAG gy &g e fRaee 9 &9, 9% ud
TTferd St T W T fhy g | T H7 faweryor
T S eT 8 |

I 2016 & SR SIHRAMI A # faas Hefd
Ao, H-Ta 7199 8 STAd =i~ dERIel & IERETd
B WP bt O fede dei+e 3fegge fdby Ty |
ReR FRenfve fazeior &g fed, 9%, ger ud wferd
S & T QP Td 8% He AR R YD [dhy Y |
T e T T &1 ([drga, $96, e, a9 o)

AT D T | T AT Bl AT gaT T 0.9 e
Ofl Wb UTs TS | QM1 8 dal H Sl RSMST § 7B
JIARTS & ST |AwTac: e a1 ST Smyfef & HoT &
JhdT & Sl IS Hals il SAThl b Th g
TIRTE |

BT Tferda STl &1 Heeqif<1& c1eror quf=T
STTT—aTelT Rl AHd: () defren fedTe (i)
qSaTs fede (i) | <M (iv) aae (v) BIeT SRT
(vi) Ta® (vii) T9% (viii) PIEER (ix) der MR (%)

o

fEATIe Uaer &1 T&9rI 7ol 2ol 3§ 8l gd | 29/

Wifts Imafe deror 9oiF wiee # &1 foar war | e
BU TABC PBI I qui B & oIy BT MBR TG
AMHR ATy (TFASIREl Ud YaIIRU%) & folg
dofee Ud Ad & I 9l e Y Y| 29 av@
AU T g A Fad & Mol B o &3 H Fl
e 9419 1Y (R 77) |

udg Tlael sreag—=

Gefl AT f2EEe, W A4l |ron, uRem fFEe wR
feAe SR IRST W ZH-e |ag 48 uRacd ud
Held BT AICTS @ YT BT Mot DR o Ud Yabidhd

fRHg el ST, Yoidl Ud 4l S & Gl 500 T

78

Bies Ud Ygx Hdad Fe BT AT | JFRER 2016 &
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UIH A8 & QR U SITRT STHT 64TH STIHR]
BT TINT HRD Gl ATl foae IR Wies B fhar 137 |
fewe & 3fugce Ao gq f29-e @l |des 9 6 T e
Y (FRra 78) | S {953l UR AeTd S1TaRvT ACTg I Al 75
(e 78) | 2004 Td 2013 & IR D HaTy ArSal
(SIEUA) H iR TxXD g HaTs H ggald U fby 7Y
R g & ofd F=iiaxor # Ui 99 —1.97+0.30
HIex &1 Ual gl | 39 Aag Aidoxor aRomH! &7 efe

feRoT BT AT Horar AT 3 98 geed fhar T
RTI RATT Te WR Aetd & AT & Hgqul =0T
(= 0.68) &1 uar gen (= 78) | VAT R T
>15—18 TH). HICTS dTel HoldT MeoTad &3 § & ol
Bl & 3R sy |as e ff &7 Bl & S 5 I,
Hold BI JieTs W ol Ufshar H ol 31Tl © 3R saferw
I8 IR A8 BIP! [ 8 Sl & | 399 39 91d Bl 9
feraT & fob Aot9 JmeBTeH Ud AIeTs fav+e ddg T+ |

AT 3 BT fhar Se =T S STofdsif—e

AUl BT 3&T BRI & SR TRy uRacd H

Ty 2017—18 & SRI AT ST | ST AT Heis

o

o
S[PIRYT

I 77: IRenfe Uq
B

fEHal B JA(hAT BT J8R A B oY 39 W faaR

WIS fageryor & forg &9 evc A+ aor {9 vd 9% & T4 & 98 2g
5 ® WA &5 B oD I T (2.6 BT TEW) |

form 78: dell A1eT femeig, wRT 91, fRdmeret uesr W (Q) Jvadd A B Tl edd (d1) Fofdl Aiers A 3R

(1) |8 T R Held Dl AICTS BT Y9 |

79
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o ST SifvaRd 2 | o, SrETae el e A
Tq T SR © IR STetaryg uRad & de ¥ faar
& TR B TR A T YR 2 |

fewraer < or &1 fewia sfter sdcT
STefary Hell 19 a1 JFfehar H feHTera # e 3U |
SRIH WY fRHTe a1fSdT el @) R Ud S+ IRATT |

g g 2| T SUUE BT (2011—13) HT YART e
fedrare ueer # 958 faweg siial (500 i Hiex o 9

T vd ey @Al R A B &
U aId FAHIHT A HefRid IR & Ugel 7led Dl
R B & g H IRAI FRol {97 &1 Srariier
(531/16, 53J/13, 53J/14, 53N/1, 53N/2, 53N/5, 53N/6 &
53N/9) & SHTF—ATRT 33Tl ARIET & I &5 &
19 TSRIBISUHUH, 1 YANSYATH [V, Udh RN, Udh
JeS ¥ 2 Ud 2 BIENWIC —1 ST U fhy 717 €| 39 B
P oIy ST &5 T BIERIC SISUH doi 3 (30 HIeR) Y
U fehar T | TR H il Sareiiet B SR — v ud

3MBR ) DI g T 8 ST 9.6+0.3 I fhHl. BT &5t
TIRT DRl B | 3 & 345 et BT BHIe 91fdra sfieli &
vu 4 qifiepd fhar 7 7 (BHie & oid # a1t urfasw
fRHIe @i, ey fRee a1, o=y fRHle anfda), R=rar
H &FHE 5.1+0.2 I AR (et feHTe SiieT &bl bl
53.1 Ulem) © SHaR BAR Siai (345 H&m) &l f2Hie

qoi fhdm AT | 39 AIoTh @ AT Ui u— [V
Bfd (68 #Hex) @ NReX fhar mr| g€ #
TASETETH [V Td 8 USRRITSUHUH (56 HIex) Bidi
Pl fgg 9 & BYIARYT BT TRANT PR IR
e ol fhar T | ST vu | GeTRd 3eey,
TRMETHTH IV U4 USoIREUhUd  Bfddl &l

it it & ool F TR fasar T § Siefe RAee
STell 1 RIATH AT 31 Siel el gINT e & (38
T UG Gl &%l 0.7+0.02 T HICR) @Fid Herd anfdra
el B iel) | v e # R et & Sar
e faaRor F 3001 HeR ¥ 5614 Hex B AT B |
Wfa °ét & Ueh JIR—RAad Sha srudd e #
PaH T SaTs (5614 Hex) <N & | Rt e
¥ory fRHe it et & vu ¥ avfied Aey 9 St
(1.0£0.03 T f¥i1.) <iaT BTE H |Y% <Y fRwe & ™
JaRerd g | R Ol 7 sffean e # Reee Sl
<] Il 2 (156 ) Siafds Rigel Qi § 3! |vem
=T & (6) | 39 3ifaRad =&t 2o # faee el @t
S et faaRd ® (2.7+0.09 a7 ) |

, Bhivkjch gk ak; kfEr Mh, BVh 1f] ; kEuk
LMCY;vkb,Q, 1 MVKk dk 1;kx djd xxk=h di
QINt dk ekufp=.k% ,d mPp foHknu mikxe

@IauIf JFTT va TH.D. SRISTYISHl Jiaricl s

Sl FSITE)

fEHE BUIST / Iceh] T AT 98 Bl SR favg
2 IR fRA9e Wrey, faame <fiFa @t ugamM, fFavar
TNidhdd & B9 H Siddsiae Arsfel T, ffawe deeh
SR ez o faf1 sRol & fReee denfee
eIl & foly FHIEA 2 | YR AT BT G
B qe¥l o— (i) A= UHMT dR®I R AN TR
Hfeld fved USIIEUhUd & YA | IEIE
fged © 9< M & 289 B AHRE IR BRA
P oIy S faved Surme & SYANRAr & S &R
3R (ii) STract geatmal & HiIexd I M 99 &
foru T femee & Aerad fRaa) afed faaiRa &=
D SR [AHIT Thei1h DI AN HIAT |

80

%ISHIHIQChWEﬁ%_g'WﬁHWWSﬁ?B%WW
¥ argAeela Refdcst & A # gaa 721 | 39 <9 siaa
wR AT BRAT AER TR AT Riifs
BAIST B UgdM USgaNsUhud Thlh SeT bl YT
Waﬁmﬁuﬁséwzﬁsﬂwwaﬁaﬁ%‘l

forgaR # (a1feToy wd 31, 2015; Yarell Td 31, 2010;
B, 2008; fRR, 1993) # fafd=1 fawm<a Wit o1 Rard
P TS T AR TAR I &F H D UgIH b folv
Tagel Obrgel favelyor (GRisT |agl &1 Adbe 3faRTe
fagerer) fam 27| S99 & W Fo Faara uaFR
fRral &1 7 X1 & AR UG SIRUR USRBIRyHUd
RN hetded Bl (Gl 5 STaRER, 2006) W
39 /9% Ud 39 BT & fory Wagel UhIgfeiT ugel &l
2T TTT o7 | 319 14 3FTRA, 2005 &1 USRIMSUHTH Bid
R JUIHART AHTSeRT &l 7€ & | 399 3Uac A ST
T IR TR b 24, B+, 7 24, 9% Td 9o M Ferar
THE 5 RA — 9% Bel U TS| qefd, el U
TRIGCIhAT AT JAac d1G dTet HITH &1 Bfd | 31elT &
(R 2) | 7 BRAIST @1 URTACDhT SHRIT BT & MeRa
fRH—a% WagT Ud JRT—3TelT quishvi ufcedl # Sl
ﬂaﬁsﬂwzﬁquﬁqﬁﬁmw(ﬁﬁmw
fd=sA, 1998, BfcT Ud 3y, 1992) | & 79 U, & hH:
U Td I 96 TSGIASUHTE Bl | U
-0 B @) ol dibrget guich €| AT o
53 ufeedl ¥ fdd — 9% ISt &) WRIdcihdl SeakR &
3R IR SRS (TARATSRMR) TR & Uel # 7ol | geell
T S QMad S/af W = Ui derge H o
IRIAFT © 1 S8 Ifige JMUaH & a8 =T Wagl
A fRHrsTed @1 AR & BRI 5 H R FRR
FHRE Ufeedl # UAH AT Rl Ol WIaciadr # 3fg
T B | I8 3ReNE fRAMSIEH F dael Sdh! aRdfdd
RGBT DI dfed RA—TH Bl & dRafdd RHd
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faa 79: (T ) FHHE: ST Td UacH 91€ BfAAl W ygEr T8 A= f2ATe BHeT @1 JuihHEa WIS d |

ARl 2: U= UG UAAT b 91€ Il HGH B SR
A% BN D1 GIU-IRMESeIR URIaddhdr AT |

eklle ‘k'd Qui ue cQ cQ fefdr
Qu fge eyck %vkb!, eMh
(%) %) (%) (%) (%)
U T 90—100 70—90 30—60 20—30 10—20
TRITS3R 70-90 60—80 30—60 20—30 10—20
KRERE ) Gl 90—100 75—90 60—75 50—60 10—50
THRITS3MR 90—100 70-92 60—80 50—64 10—50

faaRer o1 § 9g <7 B | SUD el H 39 O &,
3 &, Hi T Ud 4 {29 XRaT &1 el = &l

Al T | 71 BT B JuiHHI UhTglolT Ud 53 2IReT
I Y R Aerar (THotel), R REEE He,
(@oT=), Tt Tee™ (@1 AIR), a-vafcT ST Td STel M 6
IR HAIST DI U &) T3 | DR & forg Yiofs! vd
QIRIR DI Tl I H 3Aferd fam T STafds 3rel va et
DT GG ¥ qIER PR (T 7T |

U TBISIeRT & 31 BNl & dre S
UEHAIY SAfaRelT T U defl | I8 S U I fob fRweR
Td FeeT Bl IURRIT | Had Blel (I /4 =24 3rrar
) B WRATHT H 39 KR b B T Il & b I8
3TUTC AT T TG TG el © (T 75T SUHS)) |

9P foTg T afiexer | qer & forg SRl SeT &
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FHIGR DI AALIRT ©| S, BHTe BT & JacR
IO UM DT A 99 & fol SI9uH (Tt 2), Tl (T
3), R THSTRIRIR (T 4), TRIRIR / TSI
(@ 5), wfie doEE, bE @ 6), B/ BR/
THSIRISIAR (T 7), D/ THNEIAR / THSKLRISAR
@ 8), TTUHERTS @A 9) BF & @GR Fddid
(TSPAETHTH 8 1 T 3 BT IR b THOTE) (Tt
10), U9 TSRRIEUHTH 8 3 TG 4 BT WINT Txas THAOIRNS
(Tt 11) SRT MRS Tl T SEMTA T T | U
3G FNHRYT G Ugel 39 91 Pl i B & forg b
IUIE BT & IRYHSHII IR I Bd & GihRor R 1T
Ul B SRIY WRIaddbdT Bfddl (@ 1) & Uaid vd
BRIGR Wel W BA7 T (YT Ta 37, 2010) (b 5
3FeRJER, 2005) | Hdiftih Iugetl SUfer 3fd TNpRD Pl
qal @ @ foT UURIGH, QI Ud THYUH A 3
STERT—3TERT TRMEROT YATIRGH DT AR BT TT | Hep1fRreT
Td BRIGR B9l I Gior gedl favde ge 31t sfddr
DI 9D 915 3ifH fJed vd 31 s ua &= &
forg amferd @R fear war| T wHAH & A
TEIG Ud THUGH A JeR o SN SUd Seih
WERS IR & AR TSRPBISUHYH & DR o 3N
TAAICH T SUANT fhar 727 |

TN BAS W gad RS A (15 AW RS,
GUARTERIR &) &1 Udh SURIC Ui fodhar e arfds S+
IRSZS fHaT 1T | 3RTT arel ferve & 3iuaaH 2
BT FHIRT B Y Sed e des F—2 Bfd (2 HIe”
R fREH) W Ud g Hed AMfs daR far |
SUFe 31erd qITERYT &I FIhdT & Hedidd o 7 2,
JMEUAS], THoME!, Uloiisl — 18R Ud BRIGR &9 &l
gig e 31T Bfal TR @Y TS | $H UHR | TR DY
(TSITRTH) IMENTRT FEIDHAT HIYHT BT TRINT o’y Sufer
3TRIT TG DI ST & HedidhT v fal 7T | SHH
fa=mel U 3= (1999) & Uifcuw Ud =H (2006) BRI
el SUTTH T AR b 71T | 599 el Ugicl
Ugcl dTell UG & ghlael J8aR FCIdhdl 3T IR 59
UBHR U 3T TIHRYT AIhdT & MR 8 59 W
faemR fovar |

anif¥res  sfddi @1 Ud HEAG Gl 8
TIRT ¥ UAIIGA F fAeures # $Her UUAUd Ud UEUTH
DI 4 UfTRId Td 5 Urerd 3 @2 Hide Reed SeT & 9 H
o F—2 ST & TN A 5 Ufcrerd vd 21 gfoera 9o 81
fear (R 80) | swforg Wil aEfiaxvl &g THAIeH &

82

=
=

| OAAS,

Ovemll accuraty (B 2

(7 —

Lot g

fRra1 80: 3MREX UG WV-2 Hed SeRIT BT YA HRd Uhe3IRUH
JETRT AAl  (HUIIE 3fINeR) H Fa= T

GRET 71 |

ST fobar T | T FSidhdr & A4 A 8 @R 599
PR B AEWHAT & R N 37 gfiorRa & 5
ereT & dra grae 3R B 1 g aeieRull | S
TS BN B &bl Aeell 3Mdhetel ol WY Fa 31ifdrd
BRI | eI &b & AT gl B TS | 39T TS
ST AT 31T T rdied o aRvime qugH Td geH @
qblael HeW 3fifRrp BfdAl I YU~ eFhdd b B!
ToTaID & | Hdls Fael Gl & SR | 3R [
RN ST & Geblael deihroT UR FETehdl H 8 UfRId
9 TS | Ul 5 Td U 8 TR DI BIGDHR IR FCTehdll
¥ gl MR gig &1 B <G TAT| ST AMAl H
fRae BT &1 fATe & Y Hel =T & 3
3R 3f¥F ol B AT AR S USHR UG D
HAGHAT H GIR BAT| WV-2 ST & WA PR
ACIRAml @ Hedihd 9 Ul 3 Ud Udl 7 37ATd A
T Td dcl / BRA / THSCYINEIIR AU & ATl
AT H gfeg BT T Tl |

fAeRIeT fohfeiT TermiRed (I Td 31, 2013) T fdwm
A o9 uRay # fdwar T B IR S S e wefes
T o] fHar 1| YeiReH @1 S 8 dvishHd Ud
SISTH ST B IIHIBRUT 3 UKl 8 ITeiiT— 3T SR Bl
R BT &1 U Suie foram ar| fUaier fobforT
TIMREH T fefa st 81 & & <oian 7 ¥ ARl 3 §
TIHNT Td S ST BT TAN dxDd G GR
RSifeds B4, He dMfeE, Tevens Ud ufa for araq

N

™

® Aolard © | T, oo AT (R 81) & factibT |
<@l ST el 8 fb YR Rofieds AFRR TreuHars
3 29 90 BRG] BT AR el ©1 W
feH—aw% 3 sTevIad el § Sd Al H B
FHeId g1 W Al ¥ Ui o srera wHfos & @
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fora 81: Ui Ud SISUA ST & TANT H i (T) S haex
wrgg (@) ded AFfaa () waduwens ik (€) ufa
2 arerg afiaxoT Ao Afed gur Reffeds AFfA |

arefl 3: quispHT Ud SI5UH ST b YA I uT fafi=r gt

YT eI &3 & 1 T |
a3 IR Roifeas Ry g=digwasns ufa oz sreg
(@ foft) wmfa= e A=
THAY 9.66 10.59 11.33 12.63
A T 1.61 3.52 33 2.01

3D TEF—aQ TR At Bl Wil BIT B | Tet Tgad

R RS SURTH 3 IR IR DI TR © T 7
Hﬁ%ﬁfﬂ%wﬁ?ﬁqﬁ{l@miﬁrﬁwﬁ@wm
HYT BT RN FRd Hedifhad PR Dl SRRA = | FR
Reifeger AFRE o faie WftT TeriRed (Qefhe,
2005) BT ¥ fdwRT Ud wriaa= fdar S |

; 0k oKkfud 1fj ; ktuk

nukfxfj fgeun] /kkyh xxk nk.kh] x<oky fgeky; I
ty tyok;oh; vufd;k ,o fgeun Xxyu viokg
dk lelFkfud y{k.ko.ku

@11 )

STT—AIH dSiTf=1eh UTeell | 2 %] & IRIdT2eId

Pl THS B folU 1989—1992 & dI& HIMICIA TG

&3

TRIR f2AA< BT =a= a1 737 | 39 UhR & 3=l
P HET AT fRHel & Sl deii<id dRPT R
STeraryg uRac & JHTal & |ad § a9 |

giwg dsitfaa geror vq faveiyor

qui, AfHTH T ATH YA, HTUE JATsicll, ga i,
uq fer U4 U & © S JRa AS SeT &7 A
BT TT | 39 STT BT SUANT I AR BT Seraryg
@ TeI0T IO TAT ST I UFHATAT & SHR0T =g
A Ah BRI USTH B+ & {10 fhar SIram 2 |
T — RITRR 2014 & SR Udh &l §RT GATNIR 298
H I Wiy SR & AR YeTull &g U SUger] oI
D TG fhaT TAT TAT A9HM (AT, AfTDHH, b
T4 J¢ ded), ATUET 3MTedl, Iu1 Ud Ta+ o Sivd Tl bl
RepIfET & foy urer & e 2 fl, erquars 4 U
URURE AIGH AIHS JERIe Rfud & T8 | Uh
TG BhIT b HIaR 2 HIex &I $HaTs UR JTIardT
U | ¥ 2016 H [, JelTs, 3R IR RHT=R AL &
SR TSl BT g QT aul BT 23.7, 1326, 63.4 3IR
18.3 fHfY. ofY | gt aTf¥ep awf 238 R, Ui 15 | 9% <=
T 6 g1l # Slrs #EIH b SR 3ifSrhad a9 gs
Safe g9 a¥ S ® He H gAdqd 9w gs | e
%Hﬂdaﬁ‘ldﬂﬁa%w%@a@ww
waAife Agcayel AeH dwe W 2| STCIT—3TeT
GEINISEINISEAS IR &lesﬁ’\’mwslﬁ%%msﬁﬂﬁ
RIS AfTHTH Td ~gAqH e HA: 185, 17.2, 16.2
wd 16.8 fST Afewad o 6.0, 45 30 Ud 0.9 fol
AT UTT I |

oIl dsitfaa 9eror va faveiyor

TR 299 & Ui (F18e) & Aoiald Fal & a4
T AT Ug foRaRor Yeret <enfad foar ar 8| St
TR ST & A B oIy U warferd STal WX Rarex
4T O & FAoTald BIFH Y UR ST fdhar T
ofT | Uferd gAY Ud Heferd fAR=aRor Set a1 faveiyor o
BY YHIU R & oY U Wo—fewars] day [
fopam T | Uiy o< yamg w1l & srael Ul o fSwrst
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BT YT 8 | 15¥97T 37R 15911 GIY0TT & B H I, PR B
SRR ¥ U (1A T8l Ueb BuHl 811 & oy a1 U faeeh
DU B foTQ TR b1 STHT A1MRY | g8 <@ 73T & foh faaeh
qaT # P YA A §RT fPY 7Y 8 | STelifh AR T
S ARl H T PR BT P d8d UK SURIGT B 15817

3R 15X afie &l foam T | fSwiee B & fore e | &

P HUX AMIDBR AT B IRT 195(6) § TS IR &
Fol 2 | Ml b §H ST IR @ & 3R A oraf &
AR 3T dIoTepl BT ARl JoT YN0l & AegH | I
FRAEBE |

faceh Wit @1 faft i avg o1 1 A et
o S| fage dwor & Aegw 3 fAgeryor TR
@ YA & oTQ <Iam SEIOT T Afdsy H Sgarer &g
e R for 1T B TR S fA%etuor v T ot
THI B 15917 3R 15806 AR B0 3 Bigd
PR o AT e TMIRAT H aRETord fobar ST JeT
|

21.

GT TR B SR T Urr A7 B ST JevIge H Buv
110300.00 BT IHIAT T & fTART IHIR Td BEaR R
fearmar |

foRrh; o’k DokVjj

Qke! kb1 ViMh, I fMekM

2007—08 Y2 26 160.00
2009—10 94 26 120.00
2016—17 g2 26 11490.00
2016—17 4T3 26 10100.00
2016—17 94 24 87770.00
2016—17 g4 26 660.00

IR PR IR 311 PR ARDTR—H 1961 & UGGl & AR
SRR IR TSI T &S T Fhall © |

facia a9 2016—17 & Hafdd S=LITH BT gHAT
AT Ugel 8 [ BT ST gb! 2 AR YUY 160.00
(269/2) TAT TUY 120.00 (26974) @1 &I wfad
AT BT QT B DI UHAT Ugel 8 IO DI off
oI e |
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22.

frferRaa Saresell # § SSed Red <& 3 hisd &l 718 B |
foRrh; 0"k Qke Qkby dju dh Qkby dju dh
fu;r righfk  okLrfod rkjh[k
2016—17 241 31.07.2016 22.08.2016
2016—17 241 31.07.2016 22.08.2016

I BRIV &R 2343 & 3 fSWiee & a1 & T &
fore ufafea & fo<ame ¥ 200 ¥UU &7 &S T FhAT B |

i faRPR & 999 A BIsd &1 B forw
Iga 2 W ) S 2| JAS 2016 B
SR 950 IR IR & HRUT 9 HHATA B
gexe gfawT q1ferd 81 TS 3R Wk IRl B
TIAS[E IMSCIRMR HIge T8l o1 off Fal | Red
BISel BHRT H §g a3l Bl Al BR (o717 AT & 31R
=1 facia o & SRM wifdfre faa=forar
BISA B BT BRI Sl T R Yo b
STTUAT |

23, | il & 7 AT H BRT 16T <1 W SR fdam 1T - i well o SeE el BrEer FRA @
Qe Ik uijh dju dh 16, ok tjh dlju db mﬁ“gwg‘gl RS RN ‘*’g'“%'% -
- ?;ég;ﬂh[k o(;k:-orzfgg rnfk STt ® fo7<ras efiaver ud 918 § gAde o &
26?@2 1119016 02122016 ST BT & | JMafcamaraii / fasharsil grRT
26%3 15022017 01032017 R W PTIAC /ST D S A ; <
2694 15.06.2017 CIEG| G af ? E Q ?ﬁﬁ%}f A o
ST TR FORITT 31 R AR 1961 W TIaTeH & SFFAR & ¥ | D |
BT 16T STRI 1 & fo1Q & o7 HahelT 2 | 9 e &1 SR Rsdel gRT w8

(Terd U=, A 3Nfe) S H S BT B |
T TRIeTT & SR QY 7Y AT & oy g9 wHarRal Ud geed
D A T |

go go
&d YUTT U3 qAT THITAUEH (W] Ud) (dhST HAT)
e Ra @R Helo fax wa oren sifusrd =R
B
.. YU €W B
TE.HLT, S 3T T T (o7 © T a1e) (i, e &, )
facsR

feTi® : 14 4, 2017
T : TEg
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arfsan fearera e deam, g
q-u=
(31 919 2017 =t fafar & 37ER) (e T
feraror gt RIGCL frsemast
T
U/ SAAY 1 886,883,511 868,945,053
SIRFeT qem AR 2 - -
Taf=a/ste iy 3 1,483,516 2415919
SIRFTA s} LT IUR 4 - -
STRFTT e qell SR 5 - -
SATEIRTd 9 S 6 - -
EIGEIREKRIEEER 7 6,763,614 6,473,879
Eaglolu| 895,130,641 877,834,851
. T
fafe=a afmmafwst 8 416,247,002 430,622,962
fafga/stam ffy 4
¥ fraw 9 47 115 43 314
EENECE 10 - -
=] it o qen A 1 478,836,524 447 168,575
Eaglolu| 895,130,641 877,834,851
Tyt oren wifear 37 -
IEfTeR <Far qen o foeror R feomfoat 38
T et R
‘et fafar T gER o stem R & sgEr
%d YU WS AT THITHUEH
e AETeRT
Qo
.. YT 6S
(TF-HIT,, ST 37E TF T (37E H T ) )
©o go
(HS] Ud) (HhST HAR) (W, e o, T
TeTo fom W e 2AfeeRrl TR
f&a 2 14 S, 2017
\ T :agT@f"
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arfean fearer™ s deamd, Teed
M- A@T
(31 919 2017 &l GHIS a1y & foQ) i e )

w4, faeror SRl T s fUgenas
(COELPR]

fort/Aeneti ¥ = 12 - -

TR/ 3T Terera 13 309,674,788 267,777 046

Yosh/ 3R 14 13,000 10,000

a9 9 o™ 15 743,924 903,834

I, JhIH e F ™ 16 61,107 51,969

CIEGEDIE 17 29,639,036 32,005,220

3T 18 5,985,164 5,638,108

Wi H ghg/HH (A a0 Socg 3T °Y) 19 = =

/e (37) 346,117,019 306,386,177
@ ==

T = 20 219,765,049 225,912,901

3T TNY a4 YRmEfIE == 21 66,557 966 50,071,841

SR/ 3t HerEd afe W == 22 - -

S/ ek 23 7,696,060 8,591,579

e B el 8 69,721,683 71,493,925

TR et/ S 5ey, STE. W, qe

YR & Wi § gig/HH A-2 10,740 (119,398)

aRemfaal ot fasht § =mer A-19 (27,920) (35,501)

wHA 363,723,578 355,915,347

2

AT T ik =9g & IO SRS/ (Fen) AfdeTa (31-)

fordre emefara fafe & womiaita (fagme foero @)

(17,606,559)

(49,529,170)

T TRfarg fafy #/9 wemafa = -
oS, AT /(A1) B S HIoT WU e W A s wa (17,606,559) (49,529,170)
e Ters e
‘gt fafer T gAR e ste Rk & sger
&d YUTT U3 AT THITAUEH
I CARG RS EC | COES
go
A, YT WS
(THELT,, St 7 TH T (376 6 T 21E))
©o go go
(v ) (UehsT H{AR) (W, 1fHe &, )
Telo o wa o At RUSESIT IRENED
feareR @ 14 54, 2017
\_ M+ Bl
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arfsan fearera Jfas deam, qated
it qem ST
(31 \TE 2017 1 GHTT a9 & fow) (e T )
fearror S = formem et
wrftaat
amfe 3w 24 217,645 252 152,983,668
RECIRCEHE 26 367,957,788 344,652,028
TRl 3R/ 31 wifar (fafed) 27 434,602 764,000
0T qen 3Ty 28 215,803,958 181,615,351
o 9o Ifim (fafeaq) 31 8,000 36,500
3[eeh/AAMMEH 14 13,000 10,000
a9 9 o 15 743,924 903,834
It TR 1S § 3™ 16 61,107 51,969
aafsta = 17 13,972,080 17,539,929
I A= 18 5,985,164 5,638,108
Trerer (war/t sifafer afen) 34 22,200,000 158,724 485
844,824,875 862,919,872
A

Mo 20 219,765,049 225,912,901
3 TR = 21 66,557 966 50,071,841
TR/ 3 WRTar 371G & = 22 - -
Tl/ S ek 23 6,054 3,826
EUERICD D] 29 228,586,729 170,817,538
1 a ser (faf=d) 32 382,211 36,500
fryereT (war/= stfafea ufdn) 35 49,700,000 102,719,383
fafyea uftgmfeat 36 55,317,803 94 657,640
IEIESARICECE] 33 - 692,002
STUE Rt 78 Fera e Ut (faf=sa) 30 1,250,154 362,990
e & 3T H I 25 223,258,909 217,645 252
844,824,875 862,919,872

T Tieteh e

‘5ot fafa =t BARY For o1 Rk & ergER
&l YU |3 qAT THFHTEH
e AETeRT
Qo
.. YT 6
(TF-HIT,, ST 37 T T (37§ T ) )
B0 B0 go
(] ) (UehsT HAR) (9, e k. )
Telo fot wd o At TR IRESED
e : 14 54, 2017
\ M« Bl

~
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arfsan fenrera Yfemm g
33, 99, Halqd {4 amt, g

31 OT9 2017 1 GHI 98 & ol i 3791 HiHd L arelt ST

IHEN-37 : HEYUT o1 At
TG IR

3 o faaxor sfagdia arTd 93 (el deh 3T afvid A 81) & SR W a1 sTafys
ST TR WG SATSH hl SIS, TGl i Uh TSI o STMER T IR feran man g

1.

e
“ Srerfafires fraei ' & w9 H afierd e Sl diTd W@ T e |

Tty ufamfaat

)

)

for womera g €. 01.04.2001 | S=51a W e @ forg s1famd s e
‘i foraoll & THET SrEmE W H #Y T SRl % SEn e
it s e @ qea R afvfd e T g |

fafvea uftgmfadl & fow o A =1, o [ ¥ rag WEiTe qen yoaet =3,
T~ TS, Y[eeh T 3 Wfed, 3T 1 T R faan g |

i Saclil

%)

)

R

- AfafEm, 1961 § fafafde U & &Y 3190 7od 951 & SR |
o5 1 YT fhan T g |

et fert aftrafx st o= o fean ST & =1 o= ST § 4 g fea Siran & o wRfyes
T %1 Tehel scileh H § w21 TS ST §, Socy S1 off 1 S <1 ol sefish | Hel faa
ST & A2 82T ST o1 fafe Teh 9wt o Hied Jod 519 &, TG sl o dfda
T FH § q e fea s g |

T o SR Ffvea gt 3 SiEh/=er & Ty |, 70 319 &1 10 ATt $TER
R ARSI |
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5, fafaua==

STTEATIT o =7, ATE RIS 21 Al S8 Tl i o oS § 5 6 oh1 STafe o GHIfed T oIS -Td | 81
fear ST |

6. Tomht aemGarsii st T@TeRIuT
T GRS TR ek HaTd, SUCTs] ShaTs Sl & SHeh! ol faret Yansii o SR W W S g |

7. ORI/ 3R warEar

F) ST T o T g SR St Yhfd o TRhRI TSI b1 qeil Ui T o Tt gu SR
1 YT & THRT STASHI Bl ST~ T B SEia e foam S € qen stfergrs an =
1, Wl = HEA % e geia /e iy § geraia i s g |

w) faf=d/srem fHfa s fauge s &1 e & g faf e 8 swmaia s e smar g |
M) TR TSI/ 3T FeTdl =61 Wi (STE) o STHR R fEae W@ sarg |

g0 §o o
(A< Ua) (UhST HAR) (WTh, S1fet <, )
Telo fod ud o Aty TR IEEHED
e : 14 53, 2017
M BT
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arfsaT fEATerd Yo Hearr
33, 5. Weled fg \nt, qatgd
31 T 2017 1 FHIG o8 o ol o1 3791 (i e areft gt
IGT-38 : UTHRTeh qaaT adr o faewer w femfurat

1. WTETeR egar v )
%) SHUE (q7) o TreI e 5 01 o w9 H SAfeeiend T8 e g -3
@) freifras gaad .

i) Ufde faygrrd T S e —X[a-

i) Uf=d s fa S gr et T g -

iii) SRl % U ST gfear —X[3-
) freifera & gy § faamer 7

i) 3F-HT 5,836,245

i) fasRi-=t ¥

iii) TRYTfeTaRT-Y -
H) AR o U 7 B W I & <rei o Heiw H wieg Uf=dt g foanfea -3[A-

2. S aeEgar
STt e O, Foares | 9w @ (3o ) T W 7 SHET T 3k, hl STAI Je o

(3t =1 feer)
%) o fAafor ¥
W) = uiEmtaar -

3. USSTEEAAr
T A AR o TTQ fort T ST oh ST=Iid STHTeiG! o wTel s
EARUN D] T

4. =] uRemiat, T e i
G & foram #, HReR & WaRv e |, =1e] gt 5o aen ST o1, sel e § S 68 9 &, ga-1

H 32TE TS e AR o SR T |
5. HULN
TR SATUMEH 1961 & ST FEAT i D15, Y AT 3T 7 8H i gie I, ST o folu h1g g foan s
STITT T8l THeT T |
6. fagsftagrem-aa
) T.3E. U, o ST TR, 3TTATel ol TRk {oTd Hod
i) TIRTAR R ~IF-
i) e AT q9 e (W 9fed) —X[a-
iii) gSTd oy —X[3-
iv) YRR, T qur SussT 9 -~
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8.

10.

@) fagyiiagra ==
i) A (foder & St/ o | YrT o ') -
i) oot ggrd faxia densii/sienl 1 IO qe <ATst 1 ST Y-
iii) =™
fIh W HHTH -
fafrer qen sama@aes =9 Y-
fafag = 3
M HAE
i) TH3H TR R R g Y-
i) oTEM (ufEssti gq) -
T e 201617 % SR Tre-TR1 471 1 foh T TTT ST FTER e
T i eTehi oh! AR THe
i) ﬁ@qﬂaﬁlﬁaﬁ%@qﬁ@ 28,000/~
HUHE HHA -
PEEEREICIRS| -
THTUTRROT & 5,000/~
ii) g~

Frrerifena o fore geres farwitar fararor dam ferg e )

%) afean ferer yifor Feem |

@) AR/ viasa-fAfy |

) Y At

) 1= el g wrEfSTa aRErsedt & wifea faita faeon |
T.) o1 AR gRI yrfeTd TR |

Tl ot & TTET 3Tehi ol STef ot sTarvershan off , Jregfed/ qAfenfia fran man g

Her TGl ae Herw=ehi b 31 HIH 2017 1 HHIG I8 o oi T G 31 HI 2017 3 3T~ i@ qen Wifat
& T o W1 Her feh T T a0 S 59eh 31— S E |

©o To ©o
(W] ) (U HAR) (WIh, AT <, )
TeTo fox wa o At EUSESANY [RENED
fAreR @ 14 4, 2017

M @ SBUgA
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WADIA INSTITUTE OF HIMALAYAN GEOLOGY, DEHRADUN

PUBLISHED PUBLICATIONS

SIWALIK MAMMALIAN.FAUNAS OF THE HIMALAYAN

GLACIER LAKE INVENTORY

» FOOTHILLS N prs
NEW PUBLICATIONS UTEARAKHAND
1. Nanda, A.C. 2015: Siwalik mammalian o
faunas of the Himalayan foothills with 7%
reference to biochronology, linkages and Wﬁﬂﬁf
migration. Wadia Institute of Himalayan Hindyan ok

Geology, Dehradun, WIHG Nonograph
Series No. 2,34 1p.

EpUEN ‘D UsBUIAY

2. Bhambri, R., Mehta, M., Dobhal, D.P. &
Gupta, A.K. 2015: Glacier Lake Iniventory
of Uttarakhand. Wadia Institute of
Himalayan Geology, Dehradun, 78p.

Rs.1200/- (India), US$ 100/- (Abroad) Price: Rs. 500/- (India), US$ 50/- (Abroad)
OLD PUBLICATIONS

GEOLOGY OF
KUMAUN
LESSER HIMALAYA

Rs.180/- (India), US$ 50/- (Abroad)  Rs.205/- (India), USS 40/- (Abroad) ~ Rs.180/- (India), US$ 15/- (Abroad) ~ Rs.45/- (India), USS 8/~ (Abroad)

Procurement details:
Corresponding address:
The Director
Wadia Institute of Himalayan Geology,
33, GMS Road, Dehradun 248001, India
or
Asstt. Publication & Doc. Officer
Wadia Institute of Himalayan Geology,
33, GMS Road, Dehradun 248001, India
Phone: +91-0135-2525430, Fax: 0135-2625212
Email: himgeol@wihg.res.in,
Web: http://www.himgeology.com
Cheque/Bank Draft:

Should be in favour of the
'Director, WIHG, Dehradun, India'

Rs.200/- (India), US$ 15/- (Abroad)



