
CW~~~'1UA';J'13JiilU1,meWcflCW 

A'J'l3J~3J'ltJ 

CWi\j\j'l'l4R'J'l3JiRl'l41.Gi.wIlCW (Geothemlal 
Cl <:JQ P 'V 

Energy ) 'j,uniJb1 \l\ll'WVl~n(;)~l"'llnm~'Wl~'Jl~n)'W 

1l1ul'Wl~n~11.nur:::1iJ"Jnr L-rl'Wnl t e.J~ LilLtJ'W'W~-:J·n 'W 

1yJ.y:h l~ml~¥'El'WLLri~'Elt.lrrJl~iJ nltrrJULL,x.:J biJ'W~'W ... 

A'J13JbtJU3J'l 

~ni;'ru::;l~N'C1~I..j'lf'El-:J1~ ntJ~::;n'f)uJ)'liJ LLn'W 

n'«l\l'lf'El'll~n(corc ) i'WLWL,«::;i'W'W'f)n (inner core 

LL~~ outer core yj'Elt.l~n~..:J1UUd ~ &Jlru 6,370
'" 

nL'i.'l LJ.J I?I J' J:j~n Mru::; L'U'WLLn 'Wl'i.'l "':::: "'~ 'El ~ ~ ::; ~1 iJ 

'El blmIli1'Elth::::'VI~I '1 5,000 - 11 ,000 'El'l V'llv-J1LJ''W1t1 r?1. ... " 
.1; ~ ." J'i' d 
"ll'Wbl f?l'El'Eln ~l"'llmLn'Wn~l'l Fl'ElL'W'Elb~n (mantle )"Il'l 
.Q d"",. I CY Q, d 

~'t) 'I~uj::::n'ElU £1I ,)iJ 'VI 'W~~'i.'lliJ (magma) ~~,)1~'VI'W1 

UJ~~lru 2,900 n1m~ Lil J' i'W'W'E)n'C1
q 
f?lA 'El LtJ~'f)nl~n 

(cm st ) LU'WLLeJ'WLtJ~'Elrll~n~'E)n'W ~'I1l 1'WtJ j~n'E)U 1 

.tl~Dnltln 

un~hn'lf'\l1'\1 __~ 

1l1\\1'll'3:nel'U 1 i\...ILtJ~'E)n1~ n (continental crust ) 


vl3J1 http://www. myc limatechange.netldefau]t. aspx?cat= 3&sub=22&subjectId=41 


LL~ 'WLtJ~'f) nl~ndLrl~ 'E)'W~LLttn'E)'E)n'VItm'lh"n 
n'W~'JiJ r5I?1 J'1 1 if'J ~'E)U m~u')'Wnr tr;l'l mh'Jvhl,x 
LLtJ'WLtJ~'f)nhmn£1lJ''E)mLiJ n nldLWmtl') 'VIt 'E)LL~'W 

LtJ~'E) n1~ nUl'1~'I vh1,x';:; 'W "' ~'E)~~~~liJ~'I'E)'E) n~1 
q 

~~,)LtJ ~'E) nl~n LL'€'l :::: n~lmu'Wm'ln1yJ ';:;'W~::::~liJ"'l::::... ... 
co ~ 1'" .1 ~Id'

LiJ'WI?I')~'I 'llL ,)~luj~~lru 1 ,000-1,000,000 u 'If'W 

mJnu~'W~ LL ~~LL 'VI~ 'I'W ~'I 'I l'WFl ,)l~ ~'f) 'Wl~~Jl'Wl 'W ... 

LL 'VI ~\lJ'W 1 LL~::; J:jm tLL 'i.'l n blJ~iJ'WiPl ,)l ~t'f)'W1~nu';:;'W 

J''E)U Ut L'JruJ'W 'W~'I'Il'WiPl'J l ~ ~'E) 'Wl~~m"l ~n'Wul 'W 

UtL 'J ru~J:jn l'j'1'VI~",t'E) LL~ m::::"'l1 iJ 'lf 'E) -:J iPl'Jl~ ~'f) 'W"'l1 n 

IlliJ1~~')1~ n~'W~I~~ ,)~'W~lnn~ltJn~ (hot spots) 

L'd'f)'I"'ll n1 'Wutl'm~~'In~l,) LtJ~'E)nl~nJ:jnl J' L~~'El'W~ 
vh1,xLn f?lj'E) iJLLI?I n'lf'E)'Ii'W.;:;'W tJ n ~ LL~,)'lf'W1 f?l'lf 'El'l LL 'W,) 

J'E)mLl?ln~~'J~'W"'l~1V1bJJLL~~y;]'E)iJ 1 L~n~'IL~'f)~n~'I 
1tJ1~~')~'W LL~~L~'E)J:jeJ'Wl?ln~-:J~11 'WUt L')ruJ'W n"'l~ 
'" ,11 Ul -:J ~'J 'W1 VI~~ ~ '«-:J1 tJ III iJl~w ')1,« n I?Il ~ LL'W 'J 

Ul~1 

UliJ 

'lf~IL " 
q 

'lJun 
J~ I 

utJ~ 

L~ul 
J ~ 

L'll'El1 

LU 

bb\'il 

A')l 


Vl l 'l 


hVlI 

'" f?l'lV\ 
" 

'W'Z1~ 

http://www
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HltJbbt91n~--1n~l'd L.h"l~1t1'Cj~'Cjd-J~'dbb'i'1~ fU A'dl d-J~'elU 
'"llniu~u~~A'dld-Jf'elU'"lUnd~vt--1Jln'i'11tJbiJuJlf'elU 
bb'i'1 ~l'flJl bb'i'1~~ tJ1 tJ1d-J bb 'Vl m ~'J t9Ild-J bb U'J~ 'el m~ t9I n 

'lJ'el --1iu~u ~Ud-J1UU~ 'J~U bb'i'1~t1nn{Jl~b~ulu~t1 
'lJ'el--1U'elJl f'elU Jl~f'elU l'elJlf'elu u'ell A'i'1ub~ 'el(9), 

i t] 

~~--1--11UA'dld-Jf'elul~~fl'\t'l ~'elbb~~--1~~--1--11U 

Vld-JUb~tJU b~~l~~lJlf'elu'"llnl~~fl~'Cjlm~b1 'Vl(9) bb'VlU, 

1J1b~ 'elbn(9)md'~ut9Imb'i'1~1 ~'i'1~d-Jn~u 1t11Ubtl~'eln 
l'i'1 n~ nA#--1 bb'i'1~~~--1--11 UA 'dl d-J f!l'W '"llmbnUn'i'1 1--11'i'1n 

q.J' q.,.Ci I l .d Q, I 

n Ln (9)'lJU'el fJ l --1 t91'el bU'el --1 bb 'i'1~L n(9) nld'b11 tJ b'VlA 'dld-Jd' 'elU 

bb UU L eJf--1~ A'dl d-J r'elU1UiU~U'tltll --1A 'tltJbUUA'tltJlt1 

lutJAlunbU ~n1d'l·n\hdtJonu'"ll nm.~~ --1, 
~~--1--11UA'dld-Jf'tlul~~m''lWlWdu -nl'dhdJu -nlrt'u 

bb'i'1~-nl'd~Ub ;;) tJ ubb(9) --11U 'i.m-i~m H'th!:ltJ-nu'"limlTv'lj, 
~'elUuddd-J -n l~b~'elmd''elluJl mdVh'eli~idLl'i'1~l~ 
A'dl d-J ~'elU Jl ~'elU'"ll mIl °V~~'el U 1 J1 L.h~.J11.Jl'el tl1--1• 
Lb~i~'i'1 1 tJlUU'"l'"lUU bor1ul Uud'n'"l~t111~A 'dl d-J r'el U, , 

nU'elIAl d' Y;'el tl 'ell ~tJ ~~'ellu'elt91'Cjl~md'd-Jbb 'i'1 ~n1d' 
'\J , 

bn1~t9Id'ndd'd-J ~A'dl d-J b~ 'f) rlU~lJl~•~'elU'Cjl~ld' tll.n 
t h u(9)'ellmd''lJ'el--1ldAU1--1-nu(9)1J11 UU'"l'"lUU ~ n1d', 

o ... '1 "''''' d '1 ~l ~ '1 
~(9)b'"l 'I~bb'i'1 ~ U1 A 'd1d-J d 'elU bt91 ~ fl~b '\t'l 'el b"ll 'elU' lb umd' 

-rru n--11Xu1'elJl~lV1fumd'~~t9I ~~--1--11U1~Yh U'eln"lln 

~tJ--1 ~ n1dl.jfA'dld-Jf'el u'"l l nJl'Y'lf'elu d 'elLi--1r.lt91nmd', 
b~U1 t91 'lJ'el--1t1'i'11 bb'i'1~Y1-n md'l.ifA'dl d-J ~'elUb~'el n1d't1 ~ 'el i?1 

b~'ellum~ld' bor1U J 1 Ud-J VI~'elbvi'elmd 'elULL~--1 'ell~ld' 
bUU~U 

un u n 11'J'Vl tJ1 1 mfim d'~l d'J'"lU~ ~--1~ ~'l --1 iU 

A'dl d-Jf'elul J1V1 Jl ~~'i'11n~'i'11tJ~fi bor1U n1 ~ bAdl~'; .. 
<d I 0 Q "., .., 

'Vll'lLAd-J'lJ'el--1LL VI 'i'1--1Ul udd d-J "lllt91 LL'i'1~A 'd ld-JL 'lJ d-J'lJU'lJ t:l 'l 

l 'i'1V1~lU~U VI~'ellmfimd1bAn~""mdL'1r' tJ U'lJ 'el'lLLd--1 
~ I a Q .Q CiI 0 1 

i?1'l(9)i?1bb'i'1~'CjUld-Jbbd-Jbmm ~d'el'dTIm d''lJ Ifl 'Cjld'd'"l bL VI ~N 
'\J , 

~~'l'l1 U A'dl d-J f'el U1~V1 Jl ~~ij ~n fJJll~ ~--1'"l~ 'el tl t9I1 d-J 
'IJ '\J 

U1 b'J ru'll 'el U'lJ'el--1bbeJ ULti 'elnl~ n VI~'elu1 b'dru~ijbb eJU~'W 
1~'d Vl~'eliJ1lb'll 11 yJ U1L'dru~ijd-JlnlJ1url'J --1 Lb ~ 'd U1~ 

'IJ 

(ring of fIre ) 'el tlud b 'Jru'U'elU'lJ'el--1d-JVll'Cj~'VlmtJ6DYJn
'IJ • 

bb'i'1 <V d 'eluu1 b 'd rutJ d ~b'Vl~ ;S ullfli1 L;tJ ~~tJtJu~ ~~u 
'elL d-J1mbVI'W'tl 'e)b).J1 m n 'i'11'l bb~ ~ 'ElLd-J1ml~ Lb~~'l 

'\t'l~ lUmld-Jf'tlul~~J)y\~~u1 U l~mLtl'ldJ'W~mfru~ 

1 m1!1 1J1 3 ~m'1ru~~ 'el 

1. bb'\'iih1.v1b\JUbilJ'uhu1.'\'iqj (steam domi­

nated) d:JU bL ~~'lnmnu 'dl:!-J ¥'tl 'W~t1d~n'mJJ1'd tJ 
l'elJl d-Jlnn ~l~'tltJ ~~ 95 l(9)tJvt'Jlt1 3Jn"l~LUWLVI'tl --1 
~ijA'Jl:!-Ji~~umn~~ (9) nU~U~ ~'Eld-Jb~'i'1'd1'ElU~'El~ 
~'W 1 'tlru~fl~'lJ'El'llmIl~m~fil~~~n~l 240 'El ~1 , '" .. 
b"ll 'i'1b~tJ~ ~'WltJ bb~~~~ dJ ul'mll~'Jul"''1!d fil~'WU 
1!'ElmJlnlUl'i'1mn bb~ ~ 1d-J1d' b1 ill).Jl1.:n~~!fmd'::;LL~ 

1yJ~11J1:!-Jln~~1fl L-n'W The Geyser Field 1 'W).J'i'1f~ 
LbY'l~~'tlfb i1tJ t1d~LVlPl~~f~'El Ld-J~nl Lb~::; Lardere llo.. 

lu,j d' ~L'VlPl~m~ LU'W~'W 

2. bb'\'i~\1.v1btJUJ'lielUihu1.'\'i'li (hot water 

dominated) dJ 'WLb~ ' 'lnnLnu~ ::;~ ~A'dl:!-J~'tlU~ 
t1 d~n'tlu1t1~h tJ Jl~'tl'WbUU~'J'WlmlJ !H"u~J)ijJ1

~. 'II 

.... "" .t , "" .J' 1- 1 .J' 
j' 'tlU''l!,;d-Jt9I--1b~t9I 10 0 'el Pllb"ll m"lltl~ 'lJ 'W u j'~UU'Wfil::; 

'Y'lu).Jln~~~1'Whn ~~u~ Cerro Prieto l'Wlh~L'VlPl, 

L iJn~ln bL~ :; Hatchobaru 1Utlj'~ LVl Mn1., U.U LU'W~U 
3. Lb'\'i~\1i1uiilUbb";\1 (hot dry rock) uu 

bL~~--1'Cj~~~A 'd l :!-J~'tlU ~ L'u u1Audf'tlLLl1'W bL l?ihl ii 

Jl~'tl'W 1-'tl1mll 1~'i'1~~'WL~ tJ U'i.)tl ~'l,f'Wnl"l~ill 
• 'lI 

d-J l1.nr.llL" 'W~'el~ r.l(9)J1 Lt'J U'i'1~1 t1'Vll 'l ~'i'1 ).JL'"l1~ ~,J1, 
1 J1fufl r;) 1d-J ~'el 'W'"lln~'W~'elU li?1tJ1VI 'i'1 ~J.J U b~tJUJ)1 t11 'W• 

~ 0 J ~ a 0 ~"., Jc:f 

d 'i.)mL t9In Vlm~Yn'lJ 'W '"llnUUn'Vllmd'~UUld'elU'W "ll 'W 


"" d d 
'lJ 

1. 1 '1 ... ~ ~ 
d-J1Vll.,'j ~ ~).JL'"l 1 ~ 'i.)nmpJVI 'tN "ll ~ b 1~ 'i'1-.l u b~ (9) (9)nU 

_ I t <Q, '}.I ".... ct 0 Q.;' 

d' 'elmL~nC;)..:ln'i'1 1 'J bm 'i'1 'l~'Wd'tlULbVl --1U n1'Cl ~'Vl Ifl'Cl'El --1 

c.J~~1yJYh ~ d-J~f~LLfl~~'ElfLUti t1d'~LVlPl~",f~'flb~d' n1 
.. d 

bb~~~ Oita Prefecture t1 d'::: L'VlPln1UU., , 
b L VI~ '\I'l~~'llUY'l,)Id-J~'el 'W1~y\1l~ ~d:Jmnu 

'lI 

b"llt91~Lu~'tlnl~ n ij n1nY'l~'elu~ b"llt91~m'lJl1~~~ fl niu 

'tl~ Lb'i'1~u1 b'dru~ij4U'lJ'el--1bU ~'tl nL~n~i-l ~~ b~u1 J1~i 

'lJ 

http:tJ--1~n1dl.jf
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'lJ1~'1ruUvt~ -:J Yi~-.l -:J1 UI"I'J'l~~'tIu1ai~m~ ~~'IJ!?l1 ;W nlu'W th~bVlPlw~tltl'W~ tlr~LVlPl£u1vrwL~!J l.h~ LVlP1 
~ . 

LL'\iI'lJ1L'Jru~'N 1 'lJ'tI-:J1~n1Jl~Ln U~~LVlPl~'tI~JllU(?J~t)U ~l -:J 1 'lJ1L'JrubVi'tlm'lJl~~'l~!J tln:LVlPln1"ll tl:J:;LVlPl ~ 
, 

I?ln'lJ'tI -:J Vl';'jtl'tlL~1nll~ bb~ ~ 'tIb~1n1LV! U'tl l.h~LVlPl £!?l1~ bb~~tl:J~ bVlPJ1't1ibL~'W~ ~-:JJllYiU~:;n'tl'IJ 2 r.nn 

Active Volcanoes, Plate Tectonics, and the "Ring of Fire" 
i iF""'V"Z 7 ~W;C~.'<Il t" '? 7 7' c: . 

'.uSGSI 
~w" ..... ...,.... __ 'WliI ..... - .w~.1 

1l1'W'\.J<;j:mnJ 2 LLV!~ -.1 ~ -5-.1-l 1 'U 1'Yl1~~'C:n"I1~~[)~1Juhm 


\/ill" hnp: ! ! www.myel imalechange.nel!defaull.aspx?eal =3 &su b = 22&subjectld = II I 


n'l'a eJ i (iI'W i\1\1'lU1.'WcW'l~'ln fl1'l 11iiiU tG1'oW.fI'W 

L~I~I~1:Jm.hl"l'Jl~~'tIul~~[)~~11-n l?l iJn1:J 
-r'l ""d' ~ 4 d it ~ dd/

'lJ1?l~ 'l1u ~(1)Yi'WL~n UI .:J V'l'WVl'tl19't1£J 'W'j'~InUVl~m,nn. ~ 

n~l 2 1~~ I"Irn~1'tlU~V'l'IJ'tllfiilijm1JvtJlih~'\iI~1~ 
1 • 'U 

•• 1 ~ d • Q

250- 7 ,000 'tI-.lP11Y'lll:J'W fj(1) "II.:J~I~ I:J b1UI:1.nr.J ~ (1) 

V'l5..:J..:JIUL yJ-rh1Jl1 1-.lL yJWIV'l~'1.:J IUI"I'JI~~'t)ul~~Jl 

t<>llbL unlJlvi-.lif 

1. t'i\11'W~112ni1~'J13J~UGi1 (nash steam 
plant) LL V1 ~~ml~¥'t)u1~~llYifiimfl~'tIU h..:Jl~Yh 

wn~~'tIul~~[)~~,)u~lnLtJ'W~n~ru:;;i JlrmJ'"lln 

Lb'\il~-.l~nvhli1nmmu'W1't1~I"I'Jl~~U~lb~'tI~nt.h~u 
~l~lnLbvt~-:JI"lf)I~ ~'W~ -:Jlr11~'W1~ n~1 ~~'WEj'J1~ n~ 

~ ~ 

1"I':l1~~u~lnrh LL :J-:J~'Wr.n nlmfI1ui'IJn-:J 'lXULL~ ~ ~-:J 
rh~-.lvl'tlltl tT-:JLI"I1m eJ~I?lV'l ~-:J-:Jlu1 '\"JWI l't1JTv\~lu 
n'):Jl-n,:nu~:::blnrl'J]JLLuu'1.~n~lmuuJ~ILL~~,J~n~u 

~ 

~-:J1tJtT~lai~u1~n~nl"lf-:J ~~JlIYitl~:::n'tl'IJ 3 

~Dl::tn FJfl11U-i'!l14 

3 , 

h 
" :l'tl 

o 

~1 

" J'B 

"j""",,J,1 "J, ~ I[T-~ I ~l 
. I Ifl~D~~1U~UU J 

- ...- -- - ­

Jl1"\I~lh\ln1'muI(U\l1;"",",,,",,, ~ . .-~ 7777/17,/ 
1V/7/777777777 

lZ11D14u~:lmh;nn Jlr.ll14nn1'1i~1"1I1.hijun~'ua~~~\4~\4 

U~Ii~~t~~114fl11u-i'D\4liNln~ 


1l'l'W'\.J<;j::ml'U 3 h.:JlyJYh'lmrll"1,)la.J~\J~1 (flash steam plant) 
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2 . t'a\11'lIhhlmi'Hbi\1 (dry steam plant) n'liTu1'i:Jil1llntJl?lj''1 ~'1ti'i.lby;)~ tl'l~n ~Ub~M~u~tlU 
bb V1'£'l'l A'dl ~~tlU1~~JlY1llnmhu1V1b1!A tl1mIl1mII ~1 nu1 mIl r1tl Ub V; tliJ tl'l nUA'dl~b~ tJV11 tJ nu n 'l,xu 

ron nbb V1'£'l'lY;)'dl~ ¥tl u1~~JlY1blmhhJl·ih V;tl nij'"llU 1m!1 ~'1JllY1iJj'~ntlU 4 
'lJ 

-
t ..i • ...

t41t1 ~nUnTl'l:lJlU!111lJ T1lU 

,hr~U'ri .hunT)'LLl\ n L11~m'fl11lJ i'~uu ~1 1m,h'l n 
tllJn ~tJ~~H¥l'uii1.l.~"' Ii~~ t~n'\4fl llJ1m.l~i'in~ ~ 

h'l1~.yh~btl~tJUbbiJ~'1Y;)'dl~¥tlUl~~JlY1 bV;tl1ifA'dl~ ~'1dJU~Ij'~i.l9ln b~tl 1n~1 vll1if~I~lm~~(?l y.ji'l'lI U, 

~'fJUnuJ1V11 tl ~1j'vll'11UbV;tl biJ~ tJU~ mu~ b UU 1tl 1~Yh1Ji1UUj'l~ ru~bbV1'£'l'lA 'dl~ ~tlul~~JlY1i.l'ElruV1 JJ~ 
~1V1~Un1j'~~(?lY1i'l'lIU1~Yh~tl1iJ lin tJn1 j'1ifA'dl~ ~hJ~'1~lnUn ~'1Jll y.jtl j' <vntlU 5 

" 
¥tl UnU~1 j'vll'11U9~1ibA~ tl'l bb~miJ~ tJUA'dl~ ¥tlU 

Lfl~t) ~ Ufl n L'.r' U"mlIJ1£1'1-1 
i -Jlyj~h'l-lm"Tr.:lJ l tJfl11lJ'DU 1-____---' 

,i11£1"L1fl~'ml1,n 
IL"'IiJ~NJ J1"fl111J i'£I"hl~nYl iilJnN1JIl J ~¥l'"~\l 



• • 

)~, 

,\& , 

n. 
~llL~b't,nt~~c;t'E~lA,;:,!; f1n tt'~liJfl~l MLJ M}tlV1.G~ 

• IiLt,l!!1nLb'b'~MU ~.ru.~l;:~f1J!o tsLUnl1~~[l ~lA,;:,!;f1 

n tb'.f,Iil~~Lnu.~1;:,!;f1JfVLUnL~M.LlJnLL1~ 

f1t~~ligU 

'!;lilgUHLu~~';:nHLgL~Lrt'l.,lA.t'~flG~f1;:m' b' ~~ 
n. b 

t!LJk1,ru ~~t rt~1U-S1tLULlAu~11 L~tAt~";:WIiJ~f1bLU 

nt,rt;:wn U>1.f1tn~~liLt, l!!L!1UL~1:'~ k1. l.,!1nlJ.,C'~'I'f ~ 
" ' 

ooo'oos ruLIi;:~f1;:~U ~liJgUULUG~ILr G~ l.,~tAt 

n Lt't'61ULb~tfl ~~M~f1 ~W~ 000 '00£ ru LIi;:~f1;:~ 

U~etn~L!1nlA.'1~lA.Ll~LIiL~ ~1iJi'~1~ oos 1iJ~f1t'~L~1 
.. 

~LnrI.~l~tAt tl :tVl.tt' /1~n) t'lr 'G b'LrMLf~~t 

nG6IiLr,l!ltl.Ll't'~M ~VI."lA. (~pA:) AJUUlq) bbN, (. 
"'" -I ~ . 

f1f1;:,!;/1r,IiJLM tA' ~";:6U1il~f1u.' LlinI1.MLJM.IiJ' t1.GMtLr,~
'" t:." ~ '" ,.. t. r '" I. ,.. 

t1.Lt't'~M.L!16LU ~ o(:s(. 'le!'M. r.l(!'~1 M.LJ~}tlttl.GkliuJ~ 

t1.Lt' t'~MLrtLULgU~t1.}tl ti~1I11At~1A';:6f1 

~1A.'1:g,Il'l1.tF'Clble.'I1.'1'1:f:~m M.l,IJt\LIle! ' C: 

.'" 
ni,bfY ;:~1' 

~itj't';r ntiw,~, glJut'~ LUf.rilG~lk1.~ ~rGtLun!:"~~ 

t'~L1Jnf1.~~D GL~ut'~LntM~fl~k~LU Jtotumi:t1.~~ 

Lrrt" :.:~'mi:LlA\1UliJlm~6f.,nm!l~~t"'L~ltiL~L~M 
b 1\. 

;:~i1tt'~;:L~'~t'(!'~~Ii~ki UIiJ" G6t1.t, l];t1.fl~mm1. 

m1 t:::~'mi:n~~Lr~tL!A;:btl.untrGc;~nG~IiLr,w 
i:' lI.rl1b'~nfl'LnliJl];t1.nULbrl, t'~;:L~'tA.Ii~k1,t1.1lIt'f1.l.1 lA pI "~ D ~ --:: I .. &., f" I'; F F 

1i~k1,~~' 1i~k1. (. I];nb'LIl~nl;nL6nn~~nk1,nm1 r:-~ 
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