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6m i?2 ' KQ 2- i?2 7Q+mb M/ i?2 b KTH2 K i2°B Hb Q7 i?2 K BM '2b2 +? 2 /2b+
T°BQ BiB2b '2iQ ;2M2  i2 S? M2 'QxQB+ J; BbQiQT2 "2+Q/ # b2/ QM i?2 M Hvb2]
b?2HHbX h?Bb rBHH K F2 Bi TQbbB#H2 iQ /" r +QM+HmMbBQMb QM i?2 Q+2 MB+ J;
~mt2b- M/ /QHQKBiBx iBQM 2p2Mib BM Q/2" iQ +QMi ' B#mi2 p Hm #H2 FMQrH2/;2
}2H/X

RX AMi Q/m+iBQM mbBM; h?2°K H AQMBb iBQM J bb aT2+i QK
UhAJaV r2°2 HBKBRR/igqnM+2 i BMivX

J ;M2bBmK Bb M HF HBM2 2 "i? 2HRK2MiHK i(Bb9) TTHB2/ M2r i2+?MB[m2b
HBi?QT?BH2- KQ#BH2- bQHM#H2/2KWQMbH+m2h M BEM@p2K2Mi #Qmi QM2 Q
b2'p iBp2 BQM BM r i2°- BX2X BiR +@MK2MBIimB/QMQ " i?2 /Bb+ BKBM iBQM G
p 'B2b QMHv BM T'QTQ'iBQM iQ BHHBRB (RBRbK?222+2MiHV- i?2 HQM;@i2"
'HQ# H U#BQ@V;2Q+?2KB+ H +vHRM>BOFHBiVMAE*b2/ QM 9@v2 ° M Hvb2b Q7
"2 +HQb2HVHBMF2/iQ;2i?2° M/ +QNMbDB#ma2 b B MBZh@ IQ /7 ~7Q°
B+ MiHViQi?2 +QMbmKTiBQM,@7 Y¥KIQbNI?2 B+ *Pr b +?B2p2/ (8)X h?mb-
*HBK i2 +? M;2 Bb +QmTH2/ rBi?i122TJP+QtBIB+H2 Qp2 HBE;M Mm2 @7
Jif* CiBQ- 2X:;X +QQHBM; Qp2" i7?2BNeMOXB¥B H K |i2/B Hb (k- e- d) Ub22 };
rb ++QKT MB2/ #v M 2M B+?K2Mi QB2b; @pPHB/2 +m " "2Mi mM+2 i BMivX
* (k)X J; BbQiQTB+ " iBQbBMi?2Q+2 M-r?B+? BM
imMp 'v#vi?2 mM/2 HVBM; T'Q+2b ; ' ' ‘ : ! '
iBp2 J; 2t+2bb-bm+? b +QMiBM2Mi |'gneousrocks (n=322) < A
M/ + “#QM i2 T'2+BTBi iBQM- 2T Z
i +2°7Q i?2 2H iBp2 +QMi B#miB ( | Seawater (n=84)
Q7 BMTmi~mt2bX >Qr2p2'-i?2 HBM

M/ b2 ri2° +?22KBbi’v Bb MQi r2HH 1| "y o 8 AR B .

2p2Mi?7Qm;? Bi ? b #22M +H2 "Hv T°
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P2MiBQM HQM2b M/ BMp2biB; iBQN NS S SN SRS NN bl

p "B #BHBiv 2K /2 TQbbB#H2 2+2° *° * . <o 7 °

i?72 /p2Mi Q7 JmHIB+QHH2+iQ> AM/m+iBp2Hv *Qm@
TH2/SH bK J bbaT2+i'QK2i'vUJS@A*S@Javx p B iBQAMRMmM2b Q7 BK@
1 "Hv BMp2DbiB; iBQMb QM J; BbQiQT2 p & iifoMeHQ:B+ H 2h2 pQB b 7i2" (3)>
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6Q° i?2 +m "2Mi "2b2 "+2- J; BbQ[@TBYVMBQRY + M #2 2ti2M/2/ rBi? J; #2BM
7°QK + H+BiB+ b?2HHb Q7 " +?B @MP/Q@HBHH #22ibimM@2 +QT 2+BTBi i2/ rBi?
B2/X "' +?BQTQ/ b?2HHb 2 #BQKEBMRUHBHZ #QMH@/QHQKBi2 U2[X UKV VX
+BiB+ bF2H2iQMb bvMi?2bBb2/ #v HQM;@HBp2/- HQM:
*M;BM;- 2ti Mi K "BM2/Q"; MBbKb i/q\il)x"/oerleS‘@@e %C /1 %3K1UkKV
p BHBM; UT?vbB+Q@V+?2KB+ H BM7Q K iB Q7. 0220 i,
/D +2Mi K "BM2 2MpB QMK2Mi BY ¥mBHI PmPH i2b Q/M+id U* M/ ) )
p Hp2b M/ + M #2 T'2b2 p2/ (Ry)X ™ 1+\5 % oy bTQ 12/1Q 1?72 Q+2 M #v "Bp2{
+ MT 2+BTBi i2HOr@J:BbrzBHH ¢ar TBi 12/ QM bBi2 b* M/J;+ #QM
2°B| (N)-i? i "2 °2H iBp2HV /B ; 2M 27 Bl'—Y'H' b#?ABKZM'b (Rk)X h?2 Qp2" HH
M/ “2i BM i?2B° T'BK v K "BM2 §3ng'\{' 7193+Kb ¥2 T 2+BTBi iBQM Q" /BbbQH
M HX h?mb- b?2HHb +QmH/ #2 m52'7 %Wm/vi%"é@z Bb Q7i2M 272 "2/ iQ b
K2Mi H Q" BbQiQTB+ " iBQb BM i7 ﬁ T 2+BTBi iBQM "2 +iBQM
iBK2 i?2v r2°2 #mBHiX 6Q° 2t KTH?"?O'\QrH |1P§ jV. M/ U9VX
b iBQM Q7 J; b T Qtv 7Q° K BM2|K;I' . .
im*2b b K2MiBQM2/ #Qp2- BX2X 2C 0/2215%6%@%1 1 %1 UV

KQK2i2 Q" T H 2Qb2 bQM HBiv T‘Q ’B)/Nhlogaae/@m . %1 U9V
#QM i2 bF2H2iQM b?2HHb Q7 #° +’?BQTQ/b’? p2 #

'2TQ'i2/ BM i?2 HB;?i Q7 i?2 " i %1%731‘* #v
K2 bm BM: BMi® @b?2HH p "B iB ‘&?XGJ@AB*%@'JQTZb
(N)X JQ"2Qp2°-"" +?BQTQ/ b?2HHbgraAMSHF JaMPLUB[m2b 2M #H2/iQ K2 bm 2

IMH T Qtv7Q" J; BbQIQT2 +QKTQBERQMQ7iBAYE /@B p2M #v +?22KB+ H 7 +iBQ
i2°-r?B+? "2~2+ib 2X;X +QMiBM2Msij H g (2B 2BV T 2+BbBQMX J iM2bBmK Bb
/QHQKBIBX iBQM M/ 2v/ Qi%2 K H iBQP BV (RE2Q02MpB QMK2Mi H i~ +2° "2
+7x b2friBQM kXkX >Qr2p2'- pBi Hg2zRpiby M2 MH@ mBi2/ 7Q°bm 7 +2 T Q+2b
HviB+ HmM+2'i BMiB2b rBHH HBK%l.}_’Qq\Am@@th?)ﬁ XoT |i| &0 BM; (e- 3- Rj)X b?
H2Qi?2 KQK2i2"X AM Q'/2"iQ ; BMFWa2 MREMEB2 Qp2 pB2r #Qmi "2H2p Mi
2/;2- 1?2 1QQHb #2BM; mb2/ BM+HM{2 KQ /2o MoM/+22KB+ H 7 +iBQM iBQM Q7
7QbbBH + H+BiB+b?2HHbD 7" QK " (2B TRIAHEBX H M: 2i HX (R9) "2TQ" |
#°QQ/ 2tT2'BK2Mib 7Q" T Qtv + HB#% JRM¥ kWi Q7 “2bB/m2b /m BM; /BbbQ
+[mB¥22; /i 7 QK #Qi? KQ/2'M Mi7QB& BM; Q7 # b Hib- r?2°2 b _vm 2i H
bBH b KTH2b- M/ i?2 [2M% J2/ KigBMSHsp2 p2/ QMHvV HBiiH2 7° +iBQM iBQM
i"2M/b UBX2X- iBK2@b2 B2bV- rBgH R MbA @WK E@*FH vb "2 KQ/2biHV 2M°
i?72 Q+2 MB+ J; +v+H2 /m'BM; i?2 %'&“M’Z_‘Q;XQB#éM i2b "2 /2THRQ2/ #v
= "2H iBp2iQ i?2 T'2+BTB(|/i|iBQM bQHMIBQ
Rj-[Re R3)X 6m i?2  bim/B2b QM + "#QM i2b
kX h?2Qv b /QHOKBi2b|2X:X (d- RN- ky)- U @V#BQiB
(3-|Rj-/[KR k9)- b r2HH b+ p2 k% “#QM i2b (9-
KXRX "BQ;2Q+?2KB+ H +v+ke2 QF2J#22M 2t KBM2/X AMp2biB; iBQMb Q
7° +iBQM iBQM BM #BQ;2MB+ + "#QM i2b r2
h?2 #BQ;2Q+?2KB+ H +v+HBM,; Q7 B2Blp BIM#BK b2y HQr 7° +iBQM iBQM #2ir
HBMF2/iQ i?2 ;HQ# H * +v+H2X h?2#@M22 KBX2  H M/ bQHmMIBQM 7Q  i?2 G.
1"2v "2 +iRQNMURYV 2T 2b2Mib i?2 r2 W22B8NMJ/b (RR)X J :M2bBmK BbQiQTB+ b
Q7 #Qi? J; M/ * bBHB+ i2brBi? i?QMPQ*Briz2d b Q7 K 'BM2 b2/BK2Mib (Re)- b
bBKmMHi M2Qmb +QMbmKTiBQWXQ7bi §RIbTER BBMWVFP ~mt2b BMiQ i?22 Q+2 M r2°2
HBb?2/X hBTT2 2i HX (e) M Hvb2/J;:BbQiQ
%1 %C5KA8%% %C%15K1 URV 98 'Bp2'b +Qp2QFM?2 ;HQ# HJ; 'Bp2 'BM2

R >@= ‘];*Pj
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~mtiQi?2 Q+2 MDUbZZ};X kv M/ QM2 TMQRIBK i2Hv +QMp2°i2/ mbBM;

Q7 'BpXBMQ7 ~-? H7i?2p  iBQM BM (k3)X Hi?Qm;? .aJ@j ? b

i2°°2bi'B H "Q+FX #22M 7°2[m2MiHv TTHB2/- Bi Bb MQi bi M
+2°iB}2/ Q  Bbbm2/ #v "272°2M+2 K i2°'B H |
imi2 ((kN) M/ ;2M2° HHv- i?2°2 Bb biBHH MC
H#Q iQ'v+QMb2Mbmb QM QM2 bmBi #H2 J
2M+2 K i2°'B HX h2M; M/ u M; (jy) Tm#HBDb?~
J; BbQiQT2 +QKTQbBiBQMb 7Q" k9 272 °2M
i2°B Hb-i?2 HQM; @i2 K "2¥ /m+B#BHBiv 7
rb M T7T@; "X

jX J2i?Q/QHQ:vV

i XRX LQi iBQM

qBi? J;- J;- M/ J;i?2J;BbQiQT2bvb@
i2K? bi? 22bi #H2BbQiQT2brBi? "2H iBp2
/ M+2b Q7 - - M/ (R)X J;
BbQiQTB+ bim/B2b "2 °2TQ i2/ mbBM; i?2 bi
T2 KBH U@V MQi iBQM 2H iBp2iQi?Qb2Q7
6B;m 2 R#+?2K iB+ Qp2 pB2r QM i?2 K B M+ ® M/ /X
+H2-rBi? 2biBK i2b @7~ @#&t2b BM

i2f oo
izl (e) ¥/ b KTH%Z o3 U8V

/1 /1 bi M/ /

h?2 ;HQ# H ¥mIMQ@ D #22M 2biBK i2/
i & ~ /BbiBM+i 7°QK b2 &i iz- i AMBIiB HHMQ?2BQM r b TTHB2/ 7Q7i?72 /2@
"2H iBp2 iQ .aJ@j UH2PR b2+iBQM k¥j\R¥ 2B BKRR: ZMB#mi iQ #2
THB2b i? i i?2 1?2 Q+2 M Bb 2Bi?2* @MuBBM2Mp rRi? Qi?2" bi #H2 BbQiQT2 bvb|
bi i2 rBi? "2bT2+iiQ J; BbQiQT2 'riBohTi@’ jQ K bb 7" +iBQM iBQM 2z2+ibX h~
BbQiQT2 * iBQb Kmbi #2[/7° +iBQM 92/Ble)Xb2'@pr®7Q K bb BM/2T2M/2Mi 7" +iE
2p2°-i?2 p "B iBQM Q7 J: BbQiQTBBEQMBY MQ+Qunbi®- 2¥;X;&iQ
"2~2+ii?2 "2H iBp2 +QMi B#miBQM/PBQ72MB N 2 bBENB;XMb BM
bBHB+ i2Q  + "#QM i2BMTmiiQi?2;HQ# HJ; #m/@
;2iX hBTT2 |2i HX (e) TQbimH i2/jiRKX?2 MzRV@B+ H +QMbB/2" iBQMb
2M+2 Q7 ;HQ# H "mMQz M/ b2 ri2 Bb+QMbBbi2Mi

rBi? 7° +iBQM iBQM #v + “#QM i2 T MBErEmKeEP@kQT2 bim/B2b # b2/ QM K bb
iBQM iBQM r2°2 QMHV K /2 TQbbB#H2 #v i?

. . . D M+2K2MiBMK bb bT2+i QK2i'v- BX2X i?2 |
KXJX 272 2M+2 K 12°B HD o2y g avs@iaX h?2 6 /2v +mT +QHH2+iQ"
AM Q'/2° iQ +Q °2+i i?2 J: BMbi mK@W*S@Jab "2 mb2/ iQ bBKmHi M2QmbHv
#B b- "272°2M+2 K i2°B Hb 2 “2[mE 2HH iR?22 J; BbQiQT2b- i?mb BMbi mK
BMBIiB HHv rB/2bT 2 / LAah@a_J#B3ly—+ MT#2 K@MBiQ 2/ T 2+Bb2HvX 6Q° i?
12/ J; K2i Hbi M/ /-1 b T Qp2M i BEQITZTI@®bvbi2K i?2 bi M/ /@b KTH2 #° +F2
2°Q:2M2QmbX hQ/ v- J; BbQiQTX2ii?@b(jh Bla@b2/iQ +Q "2+ i?2 BMi2 M H k
HHv *2TQ'i2/ "2H iBp2 iQ .aJ@] #B: b 2i: MDOBMK BbQiQT2  iBQb + M #2- B
(Kd)X h?Bb 272°2M+2 K i2°Bl H +QMibiEbi ®B2" bim/B2b- 2bQHp2/ KQ 2 T°
J: K2i H 2ti° +i2/ 7°QK i?2 .2 / a2#QmAiM Q /2  BM K :MBim/2X

Bb H'2 /v BM bQHMIBQM- M/ i?22 2RQ2pBKREMM2 M Hvb2b QM bE2H2i H + "
iQ 22i2°Q:2M2Biv (Xd)X h?Ri i2b + M #2 T Q#H2K iB+ #2+ mb2 RV T QtB:
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bTQM/iQ KQ 2i? MQM2 2MpB QMKEZMAMPRLIiB2@QMb QM i?2 +QmTH2/ TT (
i2° M/ kV/m2iQopBi H2z2+ibd /m BMy¥ #BQMBNEE @ b?2/ HB;?i QM i?2 TQb@
HBb iBQM (kR)X 6m i?2 KQ 2-Bi M224B#® 22 QF2MQ7 K "BM2 +H v 7Q K iBQN
BMiQ ++QmMi i? i b?2HH bi'm+im 2b Zp2 /B2222M2 BM; M/ QM i?2 HQM;@i2"
#° +?2BQTQ/ bT2+B2bp v M/i?2 T'BK2pQHmMPEBRM Q7 K "BM2 J;f* ~ iBQbVX
Q7 i?2 b?2HHb M22/ iQ #2 2ti> +i2/ 2t+HmbBp2HVv

T°BQ  iQ b2T " iBQM- BM Q'/2  iQ T'Q/m+2 b iBb@

7 +iQ'V M Hvi2bX h?2b2 bT2+ibrBHH #2 + "23mHHY M +2b
+QMbB/2 2/ /m BM; i?Bb T°QD2+iX -

(R) gBHHB K JXAGDBEIR :2Q+X2KBbi v

jXjX J; +?2°QK iQ;" T?B+ b2T ° R@g Mi?B+ - L2r uQ F-la , CQ?M gBH2v
’ ’ Mb - kyR8 TX 9NeX

h?2 p HB/Biv Q7 BbQiQT2 "~ iBQ p Hm2hb K2 b

#v I*@A*S@Ja H “;2Hv /2T2M/b lef‘?))z % SBiBMD M/ . MB2H SX ax?’
J: Tm B}+ iBOM- BX2X 122 b2T * iBQ % §P?H?TB+ *QKTQbBIBQM Q7 *2
Sm'B}+ iBQM Bb ++QKTHBb?2/ #v 2H NP B2KIThe2p 2PB/2ME2 7TQT HBMF #
i2°Qm;? +QHmKMb rBi? + iBQM 2bBM'H RKk@Mhyo-b2 ri2-J;ir - M/ +HB@
"BQ@_ / 8ygq@sRk (jR j9) M/ "BQ@ 2 X AMI? SH M2iX a+BReG2iiX

88yq@53 (i8 jd)X AM i?2 + b2 Q7 ¥ J i RBV- TTX dj 3RX

b?2HHb L -a’-62 M/2bT2+B HHV* ({y?B42BM/ QU@ HX 6>B:2@T 2+BbBQM |
#HV +? 2/ bi i2 BMi2¥72-20 MBIBD@  phm 2Kk2Mi Q7 K ;M2bBmK BbQiQT2b #
im'#J; BbQiQT2 K bb bB;M HbX JQbi RmHBEH@ @ +QHH2+iQ" BM/m+iBp2Hv
* IBQM K2i?Q/b "2 # b2/ QM +? QK i@y FRBK bb bT2+i  QKAMVEXCAM,
+QHMKM b2T " iBQM i?2°Qm;? pQHMKZipih+ 2HMIBRIMKXR@] UCmHvV kyyRV-
BMp 'BQmb b KTH2b (kR- k3-j9- je- jB1%k3XN N3®@

TQ ibQM K2i?Q/bmbBM; bBM;H2bi2T bi™ i2;v (e-

Rj- kKR- ke- jd- 9j- 99)- b r2HH b i(Q@bHZRT2 Hv 2i HX 6J; BbQiQTB+ +QK
TT Q +22b- 2X;X (3- j9- 9k- 98) 2tBbiXQPBiB@M- Q7 + “#QM i2, BMbB;?i 7°
i72°2BbMQbi M/ /T Q+2/m 2 M/ i?DF2HRAI @K 7Q K 1B PMDN MMiX

iBQM Q7 +QHMKMb b?QmH/ #2 +QMbBd2BX XKYRKR UCmHvV kyykV- TTX Ry8 RR

(8) 6 M;@w?2M h2M; 2i HX 6J ;M2bBmK A
O9X amKK ‘v U '2b2 “+? BKbviQTB+ *QKTQbBIiBQMb Q7 AMiIi2™ M iBQM
QHQ;B+ H 272°2M+2 J:20@® Hb6X AM,

h?2 +m " 2Mi "2b2 “+?2 rBHH // 2bb i?207 K QrEMM HVIBHNK]_BDRRTIX
bT2+ib, KyR8V-TTX jkN jjNX

C AKT Qp2 i?2 2{+B2M+Vv Q7 H GyV2RE#®>" 2i HX 6h?2 K :M2bBmK BbQiC
HBb?2/J; Tm B}+ iBQM T" Q'Q+Q ;Pr%?/;zi Q7 i?2KQ/2°M Q+2 M, *QMbi" BMi

G :2M2° 2 J; BbQIiQT2 /i 7 QK KR/ "Bp2°BM2 K ;M2bBmK BbQiQT2 * il
+?BQTQ/bX TTX k9R k8iX

C h2bib2H2+i2/b KTH2b Q7H #Q iQ v@;
bT2+BK2Mb UT Qtv + HB#  iBQMY XE M,@CmM >m M; 2i HX 6J ;M2bBm|
C JQ/2H i?2 Q+2 MB+ J; +v+H2 Qp2 BEQHX;B+ +QKTQbBIiBQMb Q7 i?2 J2b!
iBK2b+ H2bX i2°QxQB+ /QHQbiIiQM2b, AKTHB+ iBQMb
C . r BKTHB+ iBQMb QM +? M;BM;BbiQbQ@B+ bvbi2K iB+b Q7 K "BM2 + “#
?2v/"Qi?2 'K H +iBpBivpbX /IQHQKBIi2b/GXRR@ ?BKX *QbKQ+RRRX +i
iBQMX UkyR8V- TTX jjj j8RX
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(3) g2B[B M; GB 2i HX 6J ;M2bBRK BO®i@W2?2M h2M; 2i HX 6*QMi  biB
7° +iBQM iBQM /m'BM; T'2+BTBi HBQMB®K BM@ ;M2bBmK BbQiQT2 7 +iE
Q' ; MB+ + H+Bi2 mM/2  H #Q  iQ \B@RIMIB@®M; +QMiBM2Mi H r2 i?2 BM;b
iBQMbAX'AMSH M2iX a}jB@jG2iiX 1 'i? SH M2iX a+BpyX3R@K ULQpX

UKkyRKV- TTX jy9 jReX kyRyV- TTX ej dRX
(N) a+Qii "miH2' 2i HX 6h?2 é *
i2KT2 im 2 "2H iBQMb?BT BM

;)f+3,)/é L BX hBTT2" 20 HX 6SQbBIBp2 +
b?2HHb, * HB#  iBM: TQi2MiB Hiﬁg-iblg zf Iréi;ﬂ‘??z"\gléé ?,)bZQ'JQIFZZM
SEMR;\?'VTTTX%“mR“éAdMXZQNd( xB2 " bBM +? HH2M:2b i?2 BMi2 T 2i il
y - e _ Q7 TT "2Mi BbQiQTB+ 7" +iBQM iBQM /r
(Ry) CEM 02Bx2 - S2i2° 6 Bix- M/ " BM LQHERAbAX AMSH M2iX a+BX G2iiX
0:2Q+?2KBbi'v Q7 # +?BQTQ/b, jf@jpMUkyRkV- TTX j8 98X
M/ + "#QM BbQiQTB+ 2+Q /b Q7 S H2QxQB+
Q+2 MboXR@M,BKX *QbKQ+?BKRN}i X :2bF2 2i HX 6h?2 K ;M2bBmK Bb
8y URN3eV- TTX RedN ReNeX iQT2¥%W@J:V bB;M im'2 Q7 /QHQKBi2b6X

(RR) * b2v a 2M;2° M/ w?2M; QM; 4MFEKT?BKX “QbKQ+ REBRXUEI MX

63 :M2bBmK BbQiQT2 7" +iBQM iBdfém kBHRIR RBRX

;2MB+ M/ #BQi2MB+ + #QM&'%' BRKDLHBYD 21 HX 6J ;M2bBmMK@BbQiQ
IBQMb 7Q° T H2Q2MpB QMK2MI'H [, QtBLhoAMyBiBQMb Q7 GQr2° P /Qp
Zm iX a+BNyApX X kyROV- TTX R KRX; 1+ ~4oM i2b 7°QK 2 bi2'M G m 2Mil
(Rk) _X X"2"M2°'X 6h?2 HQM;@i2 K AK#¥RB++MB@Mb 7Q" i?2 Q'B;BM Q7 /QH(
+H2- 7QbbBH 7m2Hb M/ iKQbT?2 AHBXRDORDPBERRX AMBKEXIP +iX
iBQMOK AM2ke UkyyjVX KyRjV- TTX e9 d8X
(Rj) S?BHBT X 1X SQ::2 pQM ai’ M/K_MMX o , \ N
6S°2+Bb2 K :M2bBmK BbQngkf)KZQorg"ép 2>BTTH2 21 HXohQr /b #2ii
K2Mib BM +Q°2 iQT TH MFiB+ M/W\’é/ﬁi?m /BM; Q7 K ;M2bBmMK@BbQiQT
7Q° KBMB722@X?2MBbI v- :2QT2vhEQP 7 QK K BM2DbF2H2i H + "#QM i2bo
20bvbiNKRK Ukyy3V- Mf Mf X -2QF?BKX *QbKQ+BXKy WkyyNV-

TTX eRj9 eR9eX
(R9) E M;@CmM >m M; 2i HX 6 /bQ ' TiBQM@ M/

/2bQ TIBQM@+QMi QHH2/ K ; (kXDBm®K2BLQOME2q M: 2i HX 61tT2 BK2Mi |
7° +iBQM iBQM /m BM; 2ti°2K2 r2+4#BBMiBQM Q7 J; BbQiQT2 7" +iBQM |
Q7 # b Hi BM > BM M AbH M/- *?BM®MM, :QMBi2 M/ b2 r i2 86X AM,
11?7 SH M2iX a+PBON@PeyXU.2+X :2Q+2?BKX *QbKQ+?2BKRK UkiRjV-
kyRkV- TTX dj 3jX TTX RRj RkjX

. H A 9 N -
(R8) CQM;@aBF _vm 2i H?(_Oh'@ﬁj)K B2 HBIMX1x S0Q;;2 pOM ai® M/K MM 2i
¥99fOy*¥09fok* - Mkefk9J: :2Q ) =var Mt
A R . ; N . ohr?Z M~m2M+2 Q7 r2 i?72 ' BM; T°'Q+2bb2
+?2KBbi'vQ7; MBi2r2 i?2 " BM; 1J>4, .
) . ‘ Bpg BM2 K ;M2bBmK BbQiQT2b BM # b
M/ h4k8é*, TQr2 @H r T Q+2bb2t Py D . :
Mlhaks 2re ! ARSH M2iX akB&XG0@ X
172 “2H iBp2 "2 +iBpBiv Q7 KBMZ ﬂbo%x M B
12Q+?BKX *QbKQ+2BIRKY+UP +iX QpXkyy
KyRRV-TTX eyy9 eykeX (k9) SX X 1X SQ;:;2 pQM ai” M/K MM- CX 6C
(Re) CX X >B::BMb M/ .XSX a+?" ;X 00D MbIMBM@X a+?KB/iX 6JQ/2 M M/
BM:; K ;M2bBmK +v+HBM; BM K "BOMQKQRB@ "2+Q /b Q7 b2 r i2° K ;M2bBm
BK2Mib mbBM; K :M2bBmK BbQiGTQKSXQAMBMB72" H J: BRQ@E T2boX AM
12Q0+?BKX *QbKQ+2ABKRA+UKYRYyV-2Qb+BRRRR3 Ua2TiX KyROV- TTX 8R88
TTX 8yjN 8y8jX 8Re3X
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(k8) .X "m?H 2i HX 6hB&Z; bR BiZdjj) CQ2H" F2 2i HX 61 "HvTH M2i2bBK H |
vbBb BM bT2H2Qi?2K + H+Bi2, EBM2VBQK2M@;2 Q7 9X8eek :v' 7Q" /Bz2"
bmb 2[mMBHB# BmK 7" +iBQM iBQM-MiBKT2/ BDIQKR BilmoTjaXdy89
rBi? Qi?2° T°QtB2b M/ BKTHB+ iBQMX Kyy8V- TTX RRkd RRjRX
T H2Q+HBK i2 "2b%2?2K20X20M X
k99Xj@9 UP+iX kyydV- TTX dRE9QKkNR QMB+ hX@*X *? M; 2i HX 6Sm B}+

Q7 J; 77QK HQr@J; #BQ;2MB+ + "#QM iZ

(ke) X AKK2M? mb2° 2i HX 6J ;M2OBBK@QT2 "  iBQ/2i2°KBM iBQM mbBM
BbQiQT2 7° +iBQM iBQM /m BM; HETE + ®HHR +iQ " AHS @ &K AM ,
+Bi2 T 2+BTBi iBQM BM HBK2@iTReM2 @RKPR9 UkyyjV- TTX kNe jyRX

6B2H/ bim/v M/ 2tT2'BK2MibdX AM,
:2Q+?BKX *QbKQ+?BKMR&+U m(j8) 9 M;@u2 GB 2i HX 6>2i2'Q;2M2Qmb K

kyRyV- TTX 9j9e 9je9X M2bBmK BbQiQTB+ +QKTQbBiBQM Q7 i
T2 +QMiBM2Mi H:2QmBBKXAMD b @
(kd) H#2'i : Hv 2i HX 6J ;M2bBmK BQ®@PBKX d9Xkj UkyRyVvV- TTX e3ed

?2i2°Q;2M2Biv Q7 i?2 BbQiQTB+eBBW '/
a_JN3y M/ M2r "272°2M+2 K i2°B Hb 7Q"
K :M2bBmMK@BbQiQT2@" iBQ He)bMm MK@MPRK h2M; 2i HX 6J ;M2bBmK B
AMCX M HX iX aTRBXRRXJKkyyjVv-iQTB+ +QKTQbBIBQM Q7 i?21 "i? M/ +?
TX Rj8kX /I"Bi2b0X. 22QM?BKX *QbKQ+?BKX +i
d9XR9 UCmHvV kyRyV- TTX 9R8y 9ReeX
(k3) 1/r /. uQmM; M/ H#2i: HvX 6h?2
AbQiQT2 :2Q+?2KBbi'v M/ *QIRQ&?ME@QK# +?2° 2i HX 6a2T " iBQM Q
Bbi'v Q7 J ;M2bBmXpdX JBW 2  HX J;-* M/ 627 QK ;2QHQ;B+ H 272 2M+!
'2Q+?2KBH3 ' Wkyy9V- TTX RNd kjyX i2°'B Hb 7Q" bi #H2 BbQiQT2 iBQ M H
#v J*@A*S@Ja M/ /IQm#H2@bTBF2 hAJa
(kN) uDmM M M/ 6 M;>m M;X 06 "2pBRCR7M HX iX aTRIXKXyyNV-
J; BbQiQT2 M HviB+ H K2i?2Q/b #vx EKH X
A*S@JadXCKML "i? ak8308 UP+iX
kyR9V- TTX 3kk 39yX (j3) 1/r S/ hX hBTT2 2i HX 6J; BbQiQT2 +QJ\
bi> BMib QM bQBH TQ 2@~mB/ +?2KBbi’
(jy) 6 M;@w?2M h2M; M/ 2B u M;X B/RQK«@ 7° QK a Mi *"mx- * HB7Q MB 6X
T "'BbQM Q7 7 +iQ'b z2+iBM; i722Q+#2BKRX *QbKQ+ ABKRI+WUKkyRYyV -
T +v Q7 ?B;?@T 2+BbBQM K ;M2bBxnj3 35 Q1@ X
iQT2 M HvbBb #v KmHIiB@+QHH2+iQ" BM/m+@
iBp2HV +QmTH2/ TH bK K bb(jiN)2+2°QK2/@Qm /QM 2i HX 6*?2QM/ BiB+ J
i*vOX AMB/ *QKKmMX J bb aT2+i @BXRiQT2 +QKTQbBIiBQM Q7 i?2 1 "i?6X
k3XR UC MX kyR9V- TTX RN k9X :2Q+?BKX *QbKQ+?BXORd+Ua2TiX
kyRyV- TTX 8yeN 8y3jX
(jJR) 6 M; >m M; 2i HX 6J ;M2bBmK BbQiQTB+
+QKTQbBIiBQM Q7 B:M2Qmb [(@WF biKMM MB *? F* # "iB M/ ai2BM "X C @
K2 bm 2/ #v J*@A*S@32PKXAM, +Q#b2MX 6h?2BbQiQTB+ +QKTQbBIiBQM
2QHME3XR@k UP+iX kyyNV- TTX RBIXHBmK BM i?2 BMM2' aQH * avbi2KoX
1 i? SH M2iX a+BNjXG®BIK UJ v
(jk) Cv _X "H +F- ZBM;@x?m uBMyRyM.L TTX jON j83X
gBHHB K >X * b2vX 6 M 2tT2 'BK2Mi H
bim/v Q7 K ;M2bBmK@BbQiQMR)7 1KBIPM" @ " QHQM@"B 2i HX 6J ;M2bBm
iBQM BM +?HQ QT?VHH@ T?QiQhQNR?2Q0RHEQOBMQMb Q7 L im> H 2722
:2Q+?BKX *QbKQ+?®KORe+U m;X J i2°'B HboX2@Mi, M/X :2Q M HviB+ H
kyyeV- TTX 9ydk 9ydNX _2bXXR UJ "X kyyNV- TTX N8 RyNX
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(9k) 02°QMB+ hX@*X *? M; 2i HP)6Jg bBH2BQb J p QK iBb 2i HX GEBM2iE
* BbQiQT2 7 +iBQM iBQM /m BM; T *RBiBQM M/ J; bi #H2 BbQiQT2 7 +1
#BQKBM2  HBDL'BERQOMAXXAMBQT?VHBQM iBQM /m BM: Bib BM+Q TQ" iBQM
2bX *QKK/RMR UP+iX kyyoV- TTX4BN20X2QM?BKX *QbK Q+ RERKOX +i
38X Um;X kyRjV- TTX R33 kyjX

(9j) *?°BbiQT?2° _X S2 "+2 2i HX 6AbQ@
iQTB+ 7> +iBQM iBQM /m BM; (9@M;*m2Miad RWM@2" 2i HX 6h?2 BM~m2M+2
bQHMIBQM- T 2+BTBi iBQM M/ i2KA[2WBitiB2@M/ pBi H 2z2+ib QM K ;M2¢
"BmK, 1pB/2M+2 7 QK J; BbQiQTERBiaX BBMiQT2p "B #BHBivBM SQ Bi2b
'2Q+?BKX *QbKQ+?BMKX Ua2TiX i  M;B +Q  HbHBXKAM2QH@jeR
kyRkV- TTX Rdy R3jX U.2+X kyRjV- TTX Ry8 RRdX
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