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aLî Lfriaen fSJîajso CTOTueurjjfjfl&jnrr^ib 6irtju(§s36n0)6BT. 
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6NI£LurHa(6i3&(9jLi) Qrĵ r̂Bialuj QAM_rrq arramuu(BaTOTr!jaj. qoSiiSen 

tf51a ^ipicrrfisi u^^laerfleo rjjl606ijii) ^ ( i p a a a QapStaSarrrsd 

urr6ff)rija(0LpLbLja6fi GIDGSO 06I76NUU(3al6ffirj)AN. @ajG6u 6ir/tix>69)60a 

(^Lpubqaenna ^©uQurijalanrjrjOT. CTrfiicaoso Q6U19ULM Gurraj 

QfiuertlGiurrjjsijaj uoSuSsii ^ u b u e ^ L a @LpibGu ^ ( S j i b . 6irfTiD60)6Ou360T 

«9H9iul60 "IDFFIIORR" (MAGMA) 6Tsfrgjii£> URREDRRJA (gipibuaCTr ^srirjirraa 

Ga(5ib Gurraj 6Trflu>63)603 a1ar/ajdjl60 9 (5 ^grror Qurrrjjjiijed 

6JRJ)u(S6IIAJU63T, urranrna (a^ibqasrtlsfi Q6U6iilGiurj}rjD003iOTT6O usouxrfiBT 

^djlrreijatgrtjii) 6jfpu§&sh$)GB\. u5laa a i 19UJ6176)5161) "Lpaiorr" aSr/owL 

i5)6oi6inrr 6irflLD65)60 r^^rjrijalsrrrjjaj. ©_6\}al6zn urrrjluj 6irflu)Gr>fiO 

Qaj^uussnnra aicrr^ajljrreflrjjtgLb LurreurroSlrtJtajii) g}6ROI_ii3§pj6n6n 

<~j> 



"^ijaafbGlmrrsij" (Krakatoa) 6\j\iDss>eo Qeui^usroutnub, srfulujsn 

dj^SSTrWl U60l (Pelee) LD65)6O0(̂ fTI_(jl6̂ 6fT6TT 6TTjlLD65)60 Q6Ub?L16!DULL)Lb 

aumeorrub. g$65)6u sjmaiajfTLj) 30,000 LDaa65)6TTu usol Qarreonu 

umfluj QsiJL9Ui_|ft6nrr(ajLb. srrfhDano) QeutguLiaeir U606ii65)auu®a36BTm6ijT. 

6T rf*l LD 65) 60 Q LU 0} U fT L Vf. 65T (Sunaj Q 61J 6lfl <S m* JD U U @ ID 

u([T;LiQufT03L.936S)6TTu Quirmj^aj ^j63)6U u6bG«umj QuyjirasiflOTrreb 

^65)|p*aUU(3a265Tm65T. 

6T6060T61J65)a&UJfr65T 6ttf\\DGSiG0 (0(P0}6bd36Tfl65l GuiTajLD 60fT6UrT (Lava) 

6T65IUU(5Lb 6TlflU)65)60d3(8JlpLb65)U Q61J6lfl̂ 6TT(6J£61Jajl_65T, g>JB33 60rT6UrT 

#leo Ge)j65)6TTa6Ttl6b west^s^ 80 a1G6orru5(bLDiT Geua^fljlsb 1069)607 

ffffle^aBffrfleo sui^rgaj Qff6bal65im*j. 4̂,651 rr60, Qurrgjeurra @6UfbiTS65T 

G6U6&LD LDesarla® 16 flflGeorr LD'rbmijrTa ,SISDU>[5$| ffiT6OTUU(BLb. 

6T(flLD65)6oa6TT QajrrL-iTjBaj rfleoarreo^ajatg) QffLurjjULL L5165165i rr 

Gl3:UJ66TLpj6&] fi_mr&19J6b $65)6065) UJU QU(JJ]aSl65Tm65I. 6iaffl©IU), 6TfjTLD65)60 

ejrbuLL utgajlasiflsb gro^arrLp 60 al.ib* ^y,Lp05jlfb@ iqQjjaffluju), 

GsjirrjiLULb GurT65iLD aajlrreifffar r^ettarsiatsniU), QurnlL_rra"lujU) (Surrsnnj 

ajrraaib Lolaa fjp60ai&ia(§n»ib <#l65)a6iia65irT6b LjaSluSlsn <9K9uJ)6b 

u5655I©Lb Q G U U U L D 6J$U©al6OTmaj. gjaj CTlftID65)60U3OT 3>ULjlLCJLDLja65)6TT 

LDOTI^LD Q£uuu6LDnbmjs3fi&Tm$|. giasnrTeb IDSLDIT (magma) i&wrQib 

L|6iSliul65T ^i^uSleb GffiTalenmaj. geiieurrmj QajfTi_rTjBajj GffiijBaj 

^ ( L p i a i b an(Sib Gurraj, Lessor©ib GLDG60 a6b^uu@al6OTri)aj. 

gjaj L|6i51a5l65i GLDfburru65)U Qrjj^r&ialiuajLb, ajIswrLDu uajrrrrj&ajr&iaen 

UfT 65) mft (§Lj)LbL|036TTrT£6 LD[Tn31ffil65T [D65I. @6Si$$,&j C-©@P5l 65) 60 

QarT655II_ $6&1lLDmJ£B6fT @ 60(0 6)5160 ^lT6)Jr^l65)6065) LU ^65)L_al65im65T. 

6T65fl65)ILb, § } (0 LD 65) U & Qarr655TL_ djeofllDIEJ a61T gl 60 @ 6lfl 60 

e_([f,(aj6iJ^l6b65)60. @6U6urrmj E_CT5Ti_n"(g,Lb urrropja (a.LDLbqa6tfl6$i_Giu 

^djIaLDrrfisT , £ i ( i p a s u ) arremmliutBLb. @65)6ii lAofflQib a65)[jLi51gpjrTL.a 

Q6)J6TTlGLUm (IpLUrb^ QfflUaj ffi_LL*lrrul_| r$65)6065)LUU Qufjjmj 6TlJlLD65)6O0 

djULSlLpLDLiasnrraa ffiaauu©al65Tm65T. ®6iJ6ijrrmj 6TfflLD65)60a6ifl65T 

6urrLua6tfl®iiTL.iTa Q6iJ6Tfl(0LULtimLiu@ib urr6a>ma @y?icq»6TT 

6T(flLD65)60Lul651 ffjfleUffieifleb dj)655TLDLDnra glfpiaSl 6irflLD65)60 S_LUrrLDn~£& 

61J6TTITal6ffrmfjJ. ©LIUl? 6U6TTrrfB53 UfTjpLU 67lflLD65)60a(aj E_afT[J655TLb 



QiieTraurCeorr (Maunaloa) ^<a,ti). @ a j ej/jrjrrQsuLuesT SJVIJ&{§$&(9) 

<9J6OT6B>LOUJ60 9000 L̂ rjjfTjrr ^CUJLDTTOT u>«n$oaGi)CTTa Qarr653Ti_arra 

«IG9)U>UJLI Gurrjjalrnaj. g ja j a L 6 b iDLuaj^60l(5r£aj 5000 û rijrnrr 
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u@fljia(g&s<§ii> Qrj3(jr,r&ialLu Qa^LrVuaOTT ^ r r j j u u s n a am&siGomb. 
Q O K I J gJrjaiiTjjGiD qaftiSsifr &&GH8D&$ Q^i^un®3^^^ U*8u%sn 
^Lurraffjfljleo" G $ rr rr) rrj] sill a a U U L L I T S O J I D , $Trj"liD6n60*flf.6Bi 

Gajrr ŷ jTJ urr (Baerr qailuilesr u51a ^LLpLDrrsrr u^ailujleolfrrjrjiaj 

6jrtju($6uaOTrr6Ci ujeiSlGuuiTilî sfr urrsnfDu ufJ5uGurr(5C&6n QSUCTAGUJ 

aenenuugalsrriTjOT. qoSrijQjaar&ffiCTr 9ULtilL.6iT6]S6b qaSGiurruipOT 

9[T6TTei| «sj,LpLDiT65T LitgfljTLLTlefl^rjjGaj ejrbu(B6uajT6V} ^ e n s u urrfinrjrjafirliso 

&0ieq&G&en$, Ga^rjjrrTjsAsaj, q ^ 0 a a r & i a 6 s > s n ^(56wa<a,aT6wrjrj6m. 
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«rrrj6WJfia6TTrr60 C^rT^eiJaauugftleffTmeaT. 

L|6a9^(j>&ftn£id&6Vf 6jipLi(i>u) u ® ^ * s n 

c_&05360 6T 1X1(5)53*6ifl60 qeiSlrj}@£bdsrBis6rT QapnSeurra glLLbQurjbm6TT6TT65i 

61631U63)0 L]6)51fffflfl06lSl6Orr6nrri66fl @65TLD £6907© «SJ6ff)6U ®1_lbQumjLD 

r&nOTiaj L l l j ^ i r o n e u ^ B s n s n L L j L b rjfcsfL. GSJT(J>3J6IJ rjpsoub 6U6S)JT00j 

amlL9li_|6T76TT65T(T. 

1. £6&W6fi6o1(5n5$i 611 L ^jsSuJfT 6u$iurra (<§gjrjrr06ff)0iL|Lb 

Q 0 m l ( j } a G ft rr 65oi(5) ffrjrrsn, djj03£Bsl6s>iiJd3 ajfrasnij 

LDaj35uj063)rja. su60l69T 6ui_u(3j^ujrr63i slrforu, @0?jrr6o1, 

erbQuuilsn 6U63)rj Qff6O&lm0|. 

2. <s&rflujrr6iS]OT alLpiCa 6IJL_*(§0 Q a j j o a i T a Q^eogojiD 

q6$rb(5&&6uy51. g}0j euusGa aibffilffrr djusrbuib, gguurren, 

@r5(Sa3rr(S69Taliurr, jdiuegldil enu^iurra Gioro® ^sijfiroGrjsoTiurr^ 

dJ6ii 6U63irj Qff60alm*j. 

3. 6uL. ^Gior/tearr, ^6Orr6ra«rraSl6o1<000j Gmrrsrf! ID63)600 

QJ&ITLJT 6UU51GUJ QiDaalaGffirr flmLirs Qajen <©iiDrfls*rr 

^ 0 ^ 6 1 0 Q0m_rr 6uu51Giu Qffeoalmftj. 

4. a6io6\)rrris3601(^00j ^06orrr&33* 3tjp0^rj053l6oi 0©uu{05jl 

6uu5lLurra Q 0 i t 6 * ^neotJiLrrLLgaarT 6ii63)rr Qffeoalrjjaji. 

@ 0 0 q 6 ^ 0 @ « * 0 Q$mJr 6uu51a6fr $60033631 6LDfj)ur/uui60 Gan-(5&6ii 

(Sun 60 ^63)L_UJn6nUU@00UUL_6Ol6O63)6O. @5&(SftlT(5*61T U,6lSlLul6Sl 

£^L.U(0dSllu1gl|L_rrSd: Qff60U63)61J. ffil.ul. 365 ©601(000] @631[pJ 61165) [J 

U53LUUUL.@6II6TT 63 urrrjki q6fl0($a&r&ia&6&)eTT ^6iJ0rr65fla«TOTmGurr3jj 

GLDGSO 6i5l6Tia>a1iu Garni© 6uu51a>63)6n ejrjis G606BBII^LU rjjl63)60 

6JfDU(B^LT)0|. 



6UJ60TrjJtT5)6b U$LUUUL©6fl6TT (0rr31UL|S.di69)6n ^GIJ33^53113.(3,ub Gurraj 

alrjiujrreijleo 1201@6\) ejrbuLL. L|6flr3©»ffi6ir> uSIa GiDrr3LDrr63(3j. 

{ § $ 6 0 10 @ L 3 l £ ) (Suit r̂rjrj33J6TT6TT63I[T. 1664gj60 #63HT6l360 6JfT)ULL 

q6ij1rj3(53.33,33!6i) 8 g>6OL303j] 30 ^LulrjibCurr ^u5rfli£rj3$rrrT»6fr. 

gguurTerfleo 1703, 1730, 1836, 1923^LID ^ ^ © s e r f l e d eresraj 

Q3jfTt_ITfBSjJ 6Jfj)UL.L. UmfllU q6$rj3®ffi»r&J«6Tt 6Trj)UL(B6lT6TT63T. @r&i(flj 

9 ( 5 6U(5L,3j3J)60 L|6lSluil60 9(0 jgeOllfflD g6lS1rj3©33£BITil336TT 

6jrfjU03^63TfTJ63I. {§63)60 ^63)63103^10 lD3j3.6TTfT6V) £_633TrjUU (1)60631606060. 

2004,58,10 <s^6S3i© 9&Gi_rTurjl§ojib urrr/liu q6i!lr5@3>33Lf) J§jr&i(Sj 

61f!JUL(56TT6TT3J. 



q 6 u l r 5 @ & & 0 $ « J T Qarrjleu, Ljeiilrjjtjaaib <20frrj5rj^6i".aauuL.i_ 

@l_0$l6Ol(5rBaj Q606T*1UJ1L_UULU 3*$LLll6ffI Q<Jrj565)6lllj QUT(TJJ00J 

^6TT60li_uu(3iib. @aQf f$6 i j qeijjrjjgaa <&i65>60a60)6TT u$6uG^uJii4ib 

icrrewftlujleoT fjpsoib ^6n6flLuu($i i ) . @6U6U6TT6I!L(B cjpsrorrj 1935«$L.ii) 

^ajOTi^su 676u. rjfilaarr (Charles F. Richter) CTOTU6ur/iTfid 

6jrjju(]300iJULL0j. rjaarr, L |6%@aa0$)65T Qarjfflafieffi ^6n6i|a(Sartju 

t£M0fj)QsaFT 9(5 ]̂6TT6iLiL.(j3 (ip6ff>rj)6ff)iJj (@6\)aar!^6Trteb) 6ULprfiifl3OTrnr. 

@) 6ii & en eif C @ (ip en rn rrjlaarf ^j6rT6u (ip 6B> rjrj Q ILI 6tr 

^ 6 » L p a s u u r 3 ^ 6 n r j ) 0 j . @aj6ii65)rj u$6o G ^ L U U J U U L I L iMsuurTrfluj 

L|6iSl0(Baaub 9.5 rjfflffffrr ,©i60al65)68i Garr655iL0fTa ^65)LD000j. 

961jQ6)JrT(5 ^6O(0ad?65)L.ll5l6OrT65T @6ff>LG)6U61TllL|U) IDfJjfTJ (065)^00 

<9J6\)&l65T L|6)5l0(3a£b065)0 6)5ll_ 10 LDl_r&J(0 ^ $ a LDrf 651Q065133 

Qarr6n6nuu@al65TrjDaj. q6fllrj5(3<±A0$65T Qarj36i365)65iLj Gurrrrjj00i <9l065i 

t£X6O(0 ^rrj]ojuu(56U65)0iJ (Surr69TjTij q6)Jl0(Baia0$)65rfTa)fT65r 

CSff0r>ia65)61TLL|L6 <*>|065I ^60a*.65I «©16TT 6ijl65)65r U QurT(TlJ00J 

^6JJJLDfT65ll00]a. QafT6TT6TT (JjpLpalfJjaj. 

,©|L.I_6U65)6551 I 

Urr$lUL|3J&6TT Q3=rj?6ij 
(lp(Lp6Uffj|Lb Gff0^fi)(g6lT6nfT(gLb 8.0 &(§ (SlD60 

urrrfluj Gg^ib 7.4 

aLipLiaatfljaansji 83£ii> ^TjlLU^siS^rigjj 

Qurr\u6Ti6)26570rTa ^snLDfljrrjjib 

5.5-7.3 

aleorjrreo .sisosoffji usorjrref) îsi)60gj eisoCsorrrrWgjiii 3.5-5.4 

L65JirruUL00att$) 

f̂ 69nrj(Lpi9ijjrfffj6̂ L 0̂|ii) &(tT>6)Sla> eiflesr rr si) 

&_SD5irjuu0Lb ($mi\sfi$(j)a>8>\b) 

1.0-3.4 



qs-ljBQaaff Glarjfilaj rjBffarr &\60<g} 1 _jj(0r6*j 3 eusngr gjuib 

Qurnj6U2J rj^oingafflrjjQ&SLb 6T&?nuu®Lb. Jg006nai_i q6_lj_(jSaau> 

903 £l60TTr6b LDLIJGLD __.60OTrjuu(Bii>. @60r_i63>ai_l60 4.0 jflffffii 

_W603Slgoj-5 GLD60rren QffriJaSlso q6_lrj)(t)Sai_ 6jjDULt9(0jB0rr6b ,9 ja j 

rjbrr® yjrraeijib _L_6S&irja<9hL2iu0rra © © ^ © a ^ u b . gleoi&isnaiijleb 

2_«HTrjuu®Lb ^ia3aLDfT63T q6_l0(T>_iffir_is6n unean)&(§n>mff2a>\-Q\u 

fi_6TT6n (06ff)fDa6ifi6TT0 0(L£6I5ILU (jp69)rDLLll60 6Jfj)U@Lb 9 ( 0 6-63)* 

0 © a a r r i i a ( S 6 n (.JisjlrregsGflr) ,_&<§_>. urraDrnu u a D u a c r i 

d=LDfj)l69)606S)Luu Qumj6_0rj) a r r a ^Gai f f^mjLD Gurraj gj65>6_ 

6jnju(B6iJ63T6urr(0LD. g ) a an n so ^sufTJenm rjj|6B5T46_lj_(F)**ff 

Qa=ujfburr(5a6fr ereoi _N«ny)uuG0 Qun"(000_5rr6OT0iT(0i_. urrrflaj i_|6i3 

0 © a a r _ i a 6 f r 0aL.6t_rrL.i_ Q^-j^urrLi^eoTrrGsoGuj 6jrbu©al«frm6ffT. 

0aLGL.rr_.i_ g6_l0(j)aar_ia6fr L'dD-Ssn ^LpiDrran u(0djluSl6ol(0f£aj 

G0rrpjnji6_laauu(B-i)69TiD69T. @6_6urrmrr63T Qffi_jpJLirr@a6fr siflwanGO, 

Gl6U0rr3rr s__f_nnjaffi6n 6T65iu65i6ijrbnnji_fflfr G|0[TLJTL|UL-L_ {jpenrjouSeb 

QffiufDU@ii>. QajiBrjJrf __ni_(p eisrrgnjLb Gurraj @60(_iw)ai_i)60 

afrayaruutjii) Q Q J U U ^ I T __anjpaa6Tr GurreossTpjl, ^6O6r6arr6_l60 

arr6S9TUu@6_6S)0u Gurrafrmj Qurfliu (Geysers) "QnjrBjtfrr Qarra^aeOLb", 

, S & * 0 Q0rrL^lrbu@Lb. L|6i5t0©aaLb 7.5 jflfffffr .^eoaleo _»6060aj 

_X0nj(0 GiDfi)uilL. Qffjflairrarr _»6TTe_l6n0rra 6jri)ULi_rr60 .siay Qurfluj 

L2j6n_JiDrraG6iJ ^etDLDeijnjiib. @60r_isDau_6O 0i635TL|6i20(Baa ^iSD6O0 

G0rru5lfDuiTLL.rr6O sjrjju®-? rjjisrar L|s_)0@aar&iaG9)6n0 0 6 % GurJIuj 

Lj6_l0@a>ar_ia6fT Gajrshpsua^narresr ffir^^Lur&jasfr @6O60>6O CTfiBisomb. 

rr5°(T0G0aarEJa«D6TT0 0(LD6U1LU u^sjlaerfleo 6jrDi_i($Lb 0]63BTL|6IS1 

0@aar_ia6!D6TT "_>6&f]063fl6in QaLurDurr_.i_rr60 __ . (06_rraauuLi_ 

L | 6 i f l0 (5a arsj aeri " 6T6oi60rrLD. @)6ff>6_ rjfrr 0 G 0 a ar_i aeri 

^ ) 6 f f ) L D a a _ u i _ L _ 6 3 i 0 0 Q0rri_rr r_ * j , urrenrnuJlso* 6JJDU(5_> 

<©l(Lpaa05Jl65Trr6O __.(0e_rra1firrmsn. J§60r_i6na_5)g_Lb iD033_JLO6ff>6O 

0rrLL£6O uirrjliu use r_Trr0G0aan_a6rr ^ O T t o a a u u L g e f r e n s n . 

@6Ufi)05l65Trr6O 6 j r b u © 0 0 u u @ i _ ,©iypaa a__j_aj6ff)aaG6n g } 0 0 « r > a i u 

^{fllLI ,316TT6_l60rT6OT $60^]^[T61^*617 6J0 )UI_a aiTrr6ffOTLDrr(0Lb. 

http://0aL.6t_rrL.i_
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M6Olrr3(Ba®0^65irr6O[T63T urrajlugsaerr 6J6CT Qrjjirai^ib Gurrajj, 

Mo3rj3(5&asj^&i Qarj5«S65>65T IDLIJLP sfrt>̂ 8fjb Q*iT6n6nrT$j, 

6 jrr juLi_ u(9jaj1iii)6ST (gL^ffQarrJleu, &utpi_r&iS6iflcri 8j6n SOLD 

ST6ffTU69T6ULtsnrj)lL]li> &61i651350Jjrj) Q*n6TT6TT $016BSr(1)U>. IL_ffyrrj689TU)fT6b, 

1960^,ib ^L6twi(5 Quuirsurfl 29^Lib QiDrrGEprTdJ^ t̂iSlfib 5.4 

rjjIiFffrr &\60&Gneaib QarrswtL qsi3rj3(B&Aa3ajl6nrr6D 12000 Qurr 

^uSlrn|£r£a36nrT. ®U46)8rjj@aaj^6nrr6i) &_i_6B>u>a(63a<$ 6jrj)ULL 

(Sffajub U60 Lfjl60so1uj6JT Qt_rT60iTS6nrr(ffjU>. LDrTfrjrra 1964^LU> £&6on(j) 

LDmTff 27^,10 ^6\)6TUarT6lS60 8.4 jti&fffY ^ I C O & O 6 j f j )ULU 

q6i51rj3@aa3j3j1«nfT60 115 Curt wCQQw aL_uj1r/.^$ajji_6sJ, 

&_u69)LDdi(g$si@ 6jrjnJU_ (Sffajr&iatg&ii) QicrrrjDrraGarraSeo ^rjjuilj-SDaj 

6iSi_ iMa-a »ifj5uj0rraG6ij «i60)u>rt383£i> 

qo9rj}@aai[&jasrr «9I69)6IJ Ga>rrrj)fjrjj6iS&ffiuu(Bi0 LIOSUS&I < g U P ^ 6 B M n u 

QurTfTjj^ajii) urr(8ju®Sjajuu0aMrjriaT. L j a ^ Q s a i o Lptiluftn ^Ljp i t f ra i 

u@s3ui«5l($rj>£i <fyt>n$$i63i&a>uuCi.&r <swfao$i <9ttfib <a363)fjDrj>a3 

u@$Li36cl(r3rj32j g r j j u L L a r r CTOT (Srj>rra®ajs{} ^6U#iuLDrrt§ii). A I O K I J 

(S0rrrj3rrjj6ulaauuL.L s^w^^enesiu Qurrpsjajju urr^uqssoflar 

<9|6TT61J&6TT G 61J jjlj U (Bail 651 rjD 651. ^(piDITfin U(3jffJlLLfl60l(J3fTi5jJ 

GajiTfJLjU6)*vjMUU@ urr$uqff^6fr shi^a *rr658TUu(F;ii>. (gajanreb 

L|6iSlrT30aiaii} Ufjrjjiu ^uJ6i|i<ffj qfflfiluSsJr D_uurraib ufjjrjShiJ ^fjjtajLb 

&l6ii&iiJU)n&s&tfD&- S06nrr66oGtiLi sfipawnen u ^ % 0 a A 6U60ujr&i&€n 

«|dj}ai6ir61| CTrftLD63}6ti&6TT Q t̂TU^JDUCgli) lSrt̂ 2s33rr^6Tfl«6 ,9163)LD61JfTJfTJ}83 

SIT6BVIUU(^6nrjp60T. (dlLL6U65)655T II) 

<?j> 



jbsgic / uxr$eab. 
2003 î ffuui 26 Uffli 25,000 6.4 

2003 eu>. 2̂ 51 

2002 urt*. 1,500 

2001 fga. 26. 
pnufuadr psft 

1,500 

6.9 2001 fga. 26. 
pnufuadr psft 

20,000 6.9 2001 fga. 26. 20,000 6.9 

1999 Qsu. 21. 2,000 7.6 

1999 «*a&Ll7. 17,800 7.4 

1999 GBfiKUjJ) 25 • 1,170 6J 

1998 oroxo. 17. QsiraxlxftuT 2,100 7.1 

1998 to. 30. pliant uxifiectb 4,000 6.9 

1998 &JU. 04. ffpdr 4,500 6.1 
QIU ffgirdi 

4,500 

1997 «u>. 10. 1,560 7.1 1997 «u>. 10. 1,560 

1997 GULL 28. ffjnrdr GSOLS 1,000 5.5 

1995 8u>. 28. • 1,989 7.5 

1995 sa. 17. 6,430 12 
1994 o*d. 06. QsatotbL&iir 1,000 -

1993 Grit 30. 
ît Aim mil mm A . H* 

10,000 6.4 

1992 «?URb. 12. 
audtyd 

2,200 6.8 1992 «?URb. 12. 
audtyd 

1991etftur. 20 - 1,600 6.1 

1991 Ckju. 01 LBaBuonjfitofe 1,200 6.8 

1990&poa. 16. - 1,620 7.8 

1990 gar 21. - 35,000 7.5 

1988 f̂fib. 07. 25,000 6.9 

1987 urt*. 05. 
QoAAASsa pat 

1,000 7.0 1987 urt*. 05. 
QoAAASsa pat 

1,000 7.0 

1,500 1986 9*. 10. 1,500 5.5 

1985 feu. 19. 9,500 8.1 

1983 9*. 30. 1̂ 00 6.9 

1982 19*10. 13. 3,000 6.0 

1981 fljss. 11. 1,027 6.8 

1980 poi. 23. 2,735 12 
1980 e*. 10. 2,590 73 

<2> 



L)ffJluJl6Bl GLDfJ)U(05illiJrT6ffT3jJ ^ , m j LfllTSjrrOT L)6ifl(SlJJrrLlL_5J, 

0a@«6Tfl«nrr§OJLD U60 (Sj 65>fD6U6BTa>LD flj ajatSaCTflOTrrspjiD 

d|6»LDUJUQufD mjOTOTaj. J g a ^ a © ® 6 " " ,916ff>SlL|LD ®LU60Lfl«n«TLJ 

Qurj)0DJ6Tr6TT6tn. ®s383a©a6rfl6ri ,9isna6iflfflT Gurraj 6J (DU©LD 

^([36iJTa&006ffi«DLD (Constructive), ^Lj5l6i|$a^OT6ffMD (Destructive), 

(Su}rraj6nd>d3d36ST6B)LD (Colisional) ,£&a"liu cjpswmj ajGDSLurror 

(^uJ(Lp6ff)ma«D6nGuj a,aLLGi_rTLlLs QarrOTGDft 6i3OTr*@tfljD3jj. 

ajagaerflOT 6iflfiiflir>gs&6n gOTgu&Qarrarmj CTSjIrjrra GiDfrajiD 

@L_r&jab6ifK260(SLu Qu(n)Lburr6orr6n q6i51rj3(B*ar&ia(6rj,Lb 6TiflLD6ff)60<sb(6n>Lb 

@ i _ L b QupalanmsffT. iL(56urra«$33OTOTLDiq6TW Qa=ujrj)urri1)*CTr 

Qu(j$ii>urTgojii> LDJ&$IU a(Lp$&a3rjg> Ga^Lrr«6ifl60 arr6Wiuu@aT6OTrj)OT. 

qafiuJfiBT t9j,LpLDrrsn u(*,33a6ifl(rjjrBaj GifiwaifjTiLb fi_(fT>aluj urra>rj)* 

(5LpLbL|Li QuiT(n>ila6fr ( L o a i m ) { g Q u o & r j p L D urjsiS u,s3iu a=(ipfB#!T# 

{BGnrjaanOT S L ( 5 s u r r a ® a i r m a n . <^Lj^6ijff3*6OT«)iD arrsRrruufgiD 

U(gaSla6ifl60 aa@a6fr eTdjlrr er^ijrra rjianjLb Gurraj ^OTrjSsn GLO60 

9 6 5 T p L|69)d3LL|6B0tr3 QufTa*)«ri . 1 9 9 0 ^ , L D ^,6557 ^ 6 0 

Lll6Olu69)Uu5l69T6n5)g0jLD, 1993<$j,LD ^6WTlJ?60 ®rj}GarrG«i6i£luj0 

3j6i |a6iftaa LD , 1995 tuuurraflOT (SarrGu ftaiflgitLD SJJDULL. 

qeulrj3{5aar&ja6TT © s i i s u s n a u u L u e o T . ^L^6i^a«r isDLD arrewrruufJiD 

oSafliDuaofob 6rrj)u>sn50 Oeut^ULjaatCTjLb G^j^ugaTsncnwr. g j ^ t * , 

urr6S)rj)S6Tf)6OT u c Q j u Q u f T ^ L . asfi c_(nja1 urr6B)ma@ip Lonasnrra 

Gtu>G)a)(L£$Aj 67rfiiD«j)60a677rra Qeuip^aj QaJ6iTiSiiJfjrjjal6ffirj)6Di. 9 0 3 

a a ® LonjfinmLU aaL(Bi_fflT CiDrrajib Gurraj 6jfj)U©Lb ^jnujaSaTTgiiib 

us%r3aar&iasn G * J T r b i E J 6 f l a a m ( i ^ ^ . GLDaaj69>a^69i6s>LDLL)6fT6n 

«8lfiiflL0L|a Garr(Baerfl6trr ( § ( 5 QauLjiurrsffi aa(B»6TT 96OT6nmQturr6nmj 

GrjjrtaisilaPffLUlfiO GLDirajalerijD Gurraj ^ e u r j D p a a l a n u L J U L U 

UfnjuOurrtnjLasfr ^ ( L p a a u u i l © LDI^UL) LD65)6O0Oarri_rra6nrra 

^LUiT^auu^alanmsn. 

< £ 2 > 



uT6s>fijat6if)66 @«nrrja.6Tr <9i$)a>LDrr33 SL_6IT6TT u (03313 6Tfl$ojui> 

Lj6^rf3(3aar&ja.6fT ^ $ & L D r T a * arr69nuu0aStfinrj}6OT. ^QicflaffirraSlOT 

ssclGLurrredfliurreiS^rTL.'T&ff G^6b§pjLb Qaen ^anrjrjjrrerb (§65)0) 6jrjjuui_ 

#60 arr6O0$sj3J6n 1906<$j,ib ^eBJii^eo ?rrOTLilgrr63T6n?a(Barr6i5J6aT 

u9aO UtrrJTUJ q6$JB(j)&33lb 61^UUt_6ff)U)6iniU {§151(33 @rijllJLjlf306i) 

Qurr(T30ajx^6nL.Lua3nr@ib. (̂r^uDrrnJLTja (ffjOTLTjasfr (Transform Faults) 

aiTfiMitJufSLD U(9j9j1s6ifl60 qefl^Qajffir^aen 6jfiju(5aQ«firD«ri. 

qeflGiurriliflOT 6TUU(0$Li5l6OjLb (ganrnaefr ffiTGmuuQib. ©siirTJrrJeaT 

rjjSTTii) also 300iTUrtis6T*l6b 3*160 £0G6O(TL£rj)rrjiT£b6Tf)(rTj0f̂  ueo rjjjirrrjj 
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06%, urrrfluj (3ffar&ia6B>6n ^ecgfTgugynqgiiLb qnS)0(B«ar&i*6Tr 

6jpuu6ul6ti60)60, @0$ujrT6)Sl6ffr icarrr/rrsroajlr/rT lorrfileo^djleo 1993^LLD 

GffuLLDufr 30^LLD $a>$ 6.5 pSffffit .©jeoaleo grjuilL. 

L|6i3lb0a>sBLb, yarjueiSujfforrenrTftefi ©0j6iJ65)rjr arrfiOfjpib Qguresms^n^^ff, 

ffi(T30djjaS6)D6nLL|Lb (SafTLUIT(3«65>6TTLL|(SLD LDrirj)rjSLU6ni£)00J fi_6TT6TT£|. 

©065)6010 G0fTL.rrrT30j 1993^LLD <§S,6OTT© î ffLburr 7«%ii> 

©60fcJ65)aLL5l60 e j r r j U L L L)6ul0(B£B£bLD q6)Slffff f/106)51111606)1(1 (f 651 

»6U651065)0 (SlDgOjlb ^65)ff^r3UL3uJ0|. ©0651(160 L|6l%b(B^Lb 6Jfj)UI_rr0, 

urrajarTLiurr65i 0aL(Buu(0$Qiti65i ®rjlL^65)65iLL|ib Gan-snen rjpi9.iuir0 

03165)60 grbuil(B6Ti6n0|. 

©60rEJ65)aiiJl60, a U 0 0 100 ^6551 ($a(6n) fit ( 0 <8lD60fTa U60 

0J6551L]6l30©aft )̂djl[T61J£B61T ©LLbGurbfD65)LD65)lJJ ( J p l ^ a ^ m a j . 

1983^,10 ,5^)65510 Quurj6tjrf)a(a.ii), 1984«LLD ^ 6 9 n < § ^a6rbi${b<a,Lb 

© 6 5 ) I _ U U L L «rT6tiUIJ(0$§LLll6O, O.26Ol(000J 2.25 rfj&fflT ^|60a365)651* 

G*rT6551L 48 rjjJ655IU6lJl0©&&rEJa6fl GabrT0LD65)6OU U(03J1LL516O 

© L L D Gunj f ^ ( 0 0 0 6 5 ) 0 ai[rflLU(Lpi9»<l6ri fjrjaj. ©6Up3 65) m 

$iT0(S0i^r&wb6iil65irr6O $jrbu@u> L^fiwiLjefl 0®iajrBJ£B6irria(36i] Qarrsfren 

GsU655J l^LUSri OTftJ. @60rBJ 65>auJl65i Lll6IT6^S ( 0 65)0)4 611 

Q0fi6o«n6O00ia(0rfluj65i6ijna @(0jB0rrgojLb ©6unb63)m <9i655iu300 

u ^ ^ a e i f l e o (jjesoi L | 6 ) f l 0 @ a a r a a e r i ® L _ L D Qumj6U0jLr3 

G0rraauuil(36n6Ti0j. © 0 0J655iLj6ol0@aft ^65)6^*611 L D 0 $ U J 

fl2_iurVrj]l6O0^l6d u i j 0 0 j arr655iuuLun§ojLb, © ( 0 GeurjuuLL L|6i3?ffrfl0 

arr60uun65)rjD*6Tirr65i LD0$LU £_LUIT [j5l6O0Qam_(0a<3jLb, 6i2ggiLi65i 

Q 0 f T L ( 2 , a ( 0 L D ^655ILI5)00 U(a$a6r f l60 @6iinjrjLiWi ufjLbu6oa6rr 

Qjp5l6ijri65i0naa arr655iuu(5al65irD65i. (LpaaliULorra U655ii_n!j6ii60 -

©rjna(06ijri65nj u(0^a65>6rr @n5ui3L60iiib. gs^tBaar^stftan QffftSsSaJi 



^6TT6i]&63)6nu u$r§\ sSisn&s^\u afilt&t&irsfil rrjafffr (C.F. Richter) 

erai u 611 <rjj ID ajLDffjj ryrreoleu 6LDL1)@-II>03J1IIJ &riiaj1ujrr6»6u 

L | 6 i / l r 3 l S * a 0 ^ I D @ L l L iLr ra a_rjjjffi1iijrr6aT 6U60UJIC CTOTGJD 

@fj51ui3L©6ii6niTii. ®(5iBSj)ii> 1993^,ii) ^ s a n © QffULibuit 30ib 

$s>$ §b$0\im6diGBi irarjrrsrosSrjri iDn$60&$6b ejrrjuilu g6i"Jri5(3«aib 

U6060)J(L|li> 6lSlJJlJU6ff>L.JJa: (̂ LU0J6TT6TT*J. @(l3flSIUJlT6)Sfi5T 6ff)Da>rjUi7a3 

rjjar/lQij6TT6n qfiiSlrTj^aarwaeifleai u$6i\ rjj1rrj6iJ65TiorT65T Gajaluj 

L|6i9Qu6tTd>S6]S)lJJ6b ^B(JJ61j $trj\6U8S\$)$68l (NGRI) 6l9(63(6TjrT60TllJJiT69T 

& S O I T $ # C.V. rrrTu^(56i£653i65i 1993aj>u> ^,65511960 gjrj^ujiTefleo 

6jfi)ULU L|6i*lrT333iaub urjjrrjl s<50aj33 (^rfle^GDaiiSeo, gJnjaSujaj 

aJuajDUib u5la ^{TjjajtijjrreaT sueoiuajajlfiO ^6roi0riaj6iT6na,fT*a 

A(50UU(5ai l65TrDaj. eieoflgjjLD, ®uu(a,3j1uJlso qfiifl{B(3aaii> 

6jLtUL(B6TI6TT0rTffi61JLb, 22_ 60*1651 6TtTj&Q6Urr(TJ) UrT«a^00*rgQjLD 

®6ii6urTrj)rT65i fL-$m$una>& a ^ a j J u i l L eueotu^ajlfib Qg&snaMj QLD*TUJ 

LJDJJJ3@affili> 6JjDULL33fbarT65T ^0TrJfeIffi6lfl6O65)6O 6T65T|7JJlb {§3j65TfT60, 

gJajsusDir aiT60(Lpii) rjjrru) Lj6flrjj@aaa3aj]6n (3a,rrjD(DU) ur j j fTJla. 

Qarr655T^(5fj3aj S(rrj3jj(Sarr6fr wrr6iirjJ65)rniL{Lb g ja j ixrrrjrijliijewu^saSfTjaj 

6T65i rnjiD aifTjlLLj6n6TTrrrr. 6T6ffflgyiD @rj33i1ujfT6i*l6u qaS).$(3*au> 

6 J p U L L f i»U> » [ S } a SjfTIT6tFinU> ^rj j^LU fi_U &6WIl_lb ^65)LDrT32i|6TI6TI 

SjaLlptiOtlfiO «9|60)LDUJU Qurjjfnj6Tr6n ^653rQ6Ul&u(BlJ 6T6BJ (§60710 

*rr655TUUU(56n6TTgj. @065Trr6O @rrj;jj1ujrr6ifl60 QarTLrrriaj ib 

qoSlrj3(3a£mia6n gjDugii) eurruJugaaeTT arr6S5iuu0al6OTrD6n. Seneu 

®60rfJ6na65)iLiLJ Qu(5iD6TT6i36i) urrajluu 65)LLua QaujiurTaj. 
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@60rbi6tna, glfjj^jj - ^ensrbGrjeuluj a^BL^sn LD0j$ijj^6n6nsjj. 

@60ia6»auJ)f in rj*j6»6oaja3ajl6ol(Tj)r£aj uSlaa ailLi^uj a j a L ® 

si36rtlijbiJrijarr6ffi ajrrrjii) 1440 aSlGeorTL r̂brrjrjfTa a_6n6TTaj. ^OTrreo , 

1993«sa,ub ^fissr© Ssor&GO&ijJeo g r j u L L qoSiBQaa sDLDLULb 160 

afltorrif^LTiiT fjjirjrajajIfiO ^6B)U)rTjaj6Ti6najTa efitsjji^rrsfflagii a<rT)0aj33 

Qsjflsft&BdehenGSitt. ®uu@$ fljailtpsn eSieiHwi^e^^^^ 1280 

â 660rriDiijrjDiT §jn\j$$6i) &6Biw$$Qf>uu&GBm6b gjajswai^ a^tSaeriterr 

jbd3iTff)7)6QT(T60 6jfl)ULu qrilj£@aau>rraa QarT6TT6iT <j_p 14ujrrgij6Ti6najj. 

rilLy,(SijjrriT«^6Cfr QairfiOtbulLumJ U60a«r)6oaaLj?au (oLr/rtalrflujrr 

6rb€5)au565i (L .R .Sykes) ^ujeuaoflsr i ui^ @j^\ij-^s^6Ti)(Srj6i51iij 

33aL.L9.66 9 (5 ul6TT6i| (Rif t ) , uubufTUJa® (SiDrrjarran acipajSjIiT 

c9Ji933a6n03jl6o, @ f i ailLLtrr6i*l65i Stop) (93a a6»JT(BLurrfju>fTa 

^si]6io0jl(Sij6o1ujrT6U6iDij urrrj>aj Qa606uaiTa @SJTID &8m$mamfr. 
®8jOTrT60 LjaSrjjgaaLDfjjrjj &-(pj3j3iiJir69T ajaili^so @LLbQurjjrjTj6TT6n 

uWeifa (aj6O)LDa6o>6n0 a(L/^3iLian-a @ u u/s%r3&£ii) 6jrj^Lj^(5aa60fTib 

6T65Ta Qarr6n6TT(piJ9al6inpaj. @GD>6U 030% Jgpjaj 3(iP0^(J333jl6\) 

6JfTJU(j)U> ffljTjlLLI ^$rT6Ha6TT[T60jlb FJj|690T q o S ^Qaa ^IdjlrT€^a6TT 

6jrj)ui_60rrLb. 

Luuurrsn, @rBGarrG65i6i^Lurr, ffr/rrein, LMueroueateri), rjjlLLLeroleorrrBaj, 

gjerbeoiif&aj Guiraftp) tBrrfSffisnsnu Gurr6t)anp*l ©a)rM6»aiLil60 

46iflrj3@aaa3a*larr urrajlu q a aert s i a j a j i D um/lLusiTsijIeo 

@L_li>GurjjrTffj63)LDLUrT66, @60rEJ63)auJ]66 ^6ff)LDaaauuL(B6TT6n 

aLL9LJTiia6Ti, f£n$G$B>&[bia>6ht qsDau%83Li urTSDajasfr 6iGsioiQ\u^\b 

geiSrT3©aa06D>8j 6T35fTQarT6fi6TT0aaa (LpenrrjuSeb rj9rru>rr653fTaauui_ 

«J1606W60. L|6ulfj3(15aar&ia6TT ^ i i p & a i ? 6jnju(3tD rBrrfJaerfleo 

^eDif jaauu i jLb aLi^LraiaeiT q$)8r£@ffia^Li)(a, Jganajriaj (Surr^ib 

@LU6\)i_|6j)i_LLi ^33^6urrrjrfiia65)6tTL4Lb, 6U60)6Trrj3aj Qarr@asa333aa 

«©l65)LDLJLja63)6nLLjib QarrOTfti_ajTa rjjIrriiJrrearnaaLJugalOTrjjeaT. 

http://33aL.L9.66
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®60ra«nffiii5l60 aLLgi_r&ta&6Tr Lj6ulrj3@ffisr&ia«n6TT fffjbmjLD 6T^rrurrrj(T$ 

rjp«nmu360 ^lenLDsau u(B6U063rrT6\) ffrr^rrrjw qo%i©a«r6J£(6T$fib<$$ 

arrguip ^ « D 6 U ftrr&tgu lSIl^&s^ $a&60T6u6O6O. gJsor&JGD&iiSso 

^H65)LD£ba*UUL(56TT6n ri}[T060a£&r&l£&6lflari ^S5)6OTTatbL@ia6(63li) 

L|6iSrj3(g££&rEi£6n6n Qa&rr6n&TTrraj ^6nLD£&uuLi_6n6UUJrr($Lb. 

6̂ £&<Si_nriflajnT rj>rr$ (3ss&0$6dt © ( 5 oSlsbeiJsneiT (Double Arch) 

ftjigsfleorrsn ̂ i6nes9i£&aLt̂ 68>6ST © s j d ® carrrjeovTLDrra QarreireiTfiOrrLb. 

6T63TC6U, @60rFJ63)(SLLJl60 L|6lJlr5(?)& $lfi0TfT6O 6J0fT6ljQ£fT(T$ 

<E> 



^6»65BTffiSll(jJLD LUTjjSlffiSU U(BLDmi51fi5T ,©1065)6510 Q0rn_IT[&$J 

^(Lj?000$9«Trrflb Urr$LIL|&(g,LUI_ @L(ip650T(B- q6fl0@&ffir&iafilfl6ffl 

69)LDUJLb ff(lp0$J0$6b 6jrbu@li9L.0AJ <SJ065IfT6Orr65I Sl_60 <9J69>60£6lfan 

Qa&rrrB06rfluLj aLrrja6!Dij(SujrTrj 0srrr&ia65>6TT urT$uu6B)i_ujff 

QffLual6ar06BT. iuiJurT6fffl66 ff(jp0$rjr&)ft6ifl6O (o0rrfbrjj|6)S1&suu(3ii> 

L|6i2rB@a«Lb a&rrrrcffdTiDrr* 6jrbu(5}L6 sunj Garrp306ifluL| ^65)60*6fr, 

3 î [j)rjDrfl6O*l(rT,rB0j 2 0 Ltfnjmfreuenrj c_iurja. donbtS, ueo .s&uSgru) 

altorriD^rra(6r^a<0 fc_6frp3rnl65)i_ (B^rrifiQffQffeJrmj U60 <9iL$6if*65>6n 

6jpju(B05jlLL|6fr6n6ci. 2 0 0 4 ^ L i i > ^ e a s r ® 9aGi_rrurJl60 gJi_LbQufl)fD 

LJOS 0@aa0$Gn<Burr0j si_60 <$j65)so&6fi 2 5 iflpmrrasn 6D65)rj 

C_LUrja alOTLDUl UfTrfllU <9|u5l6Hffifim6TT ^6BW@U6OT6Btfiq6nCTT$J. 

|§10065)&LLI urrr/luj ,9iy5ta|a6m6ii 6jjDu@0$jLb qoSl^gaffiniiaOT 

6jrjJUl_rT0 6U6OUJ00j)6O @60r&J6B>a <9J63)IC^(5UU0J 61100] «|^t619l_Gll). 

1993^j,LD <3&6S0TI96tt @60rai69)SLUl6O gfbUllL. L|6]8jB(BsaU) ^LDLDfJJfD 

U{a,#uM(5iB0j 6j|i)UL.u0|. 6 0 LD*rj)0)n3a(0LD 9 0 LtfjbjD(!$a(§LD 

© s w L u u L L ^LD0^l661(0r&G0 GarreOTrjShijarra GjBiraa (ipt^alprjaj. 

CT^Irrsrr6O0^)$ojiD @6ii6urrmrr65r ^(pLDrDfjn u(§g>liifl«o1(0rjjaj 

80rT0fJJ16ul&aUU(5Lb rflpSllU L|6l5l0©«ar&Jft6nrT63T 0J653T65)LDlLirr65I 

|#60di$iT6Uffi6n ©eor&jenauileo 6jjbu(J56iJ0ri)arr65i arr0$iur&ia66TT 

@(5a«l6Dirj)65TC6iJ ^enrjrjl urrr/liu ,91 L/16L| a 65) 6rr 6jfDU@00jLD 

L|6i30(3aar&ja6Tr ®i_LbQum 6urriuuLjaa6n @6063)60 6T63T c_(pj^Lurras 

dta.g)aAii9LU0rrs6i|6n6iT0|. 
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