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^.Uil

^lill Jjill] Hipparchus ol' Rhodes ^J^jJ^

,_j ^ l-Jls iul^il JjA^ Uliii [3>LLI JJ

Jij .^jiJl JUl ^ J^iUJ-!l^^ijl_^l^l_JiLii

Ui' L^y^LJ.1 ^i..ji:Lli UIj i-Uii ijJ-t ^UJl J_^l

ji u;uii jk-jl ;;^ tL„i_. ll^i ji ^-^j j'>u-

._^ ^.1 LjJiij Jl ji^ 'V i^U-l ^UJI >L.

.^b. iL' a_ljj JjjJ^

jijLi ^U'l'l JiJljil ^ij *^j . ^ B - V cU.li ^,

Jlj^] Miirlin Wuldscemiiller _Pj_*_jJJIj

Ji ~j^jj cJj JUiJ Ikjj^ [\ aT \ - UV.

.ajjjl B-:-!; _• l^lUiU-i OJiLj Jaj'ljj^ il L. jJJ

l>UJl J ijji^l ijTB-^'' i—^'^l iiiy/'-' iJaJI/^ jV-J

^jyo.! i=LL-yi r'-^^^^* c^ii^i ^ij iiJi^

^r-i_j^_j ^ To . i:„ ^ (iiUil Ljlji4-1» L_jLiS'

^^jj jJi .i^Uil Ljljij-lj «lt_jj3_^Li Li1jj>4-1 lS^-V

js. .jUJlj ^ijj)^ *^«^' ^-^ "i' i.'w-'r' f-jy

aj'liS^j ^.jlct v"liji j_^^ d.i.>";Ai ^ia*j J^ j*^j '^/^

ij.^ »„bil j_^l Ji_j^ " ij-J-l U-^Ual Lsjjjajj

Spalial ^L^l ^4^1 i^ljj ^ LJ1>^1

sj->i* ^_, ^^jjS'l Ji_ ^ c^jliil Variation

.i^ij ii^L-„ll Ol-i^jJN iJjLiaWl oLi=LjJl_,

.i>-\—• Jjjl liCaJ Ji- jl Sj—lj JU.'l -Ijv> At-

^ s^s j^Lt- k}]^ ^J:. Jl j_jj-4i J_j;!l_jii-ls

^y^ Jj UuJ J_,.iil_>L^l J..JJJ .Iji-.jj _yl. Lit_ll

JjjI j_i:^lj .Lj>>.j'_) -tlA'l sii -Uy ^1 old^l

.ijj>- jx^ *dj-^ *^_j^^ U^j^ ifl ^^!

^^i'uJI j>il] Thales of Miletus ^Hl ^%

CJlJ
-^_J -tt, i^j3^ wJ-^J_Jll i5^ ^4^ iJ^lj ijl 'jJlL'I

iSyja ii.jBi «5ji~ii]l yiljjaJl "ilj^j ^jill AiJl

->j^' ^>*i r^i^' r^> ^j^^i^' >^ -^j

.^_^L. ji\ j,i_^i ^i^K-j ._^'u^.'l j^^i:,::.'! ijUji

j_j^li_^ii Ljj^j ^ii oUi^-^Ui ilji>>i j-J=; ^
oUijjJi ^_. .ijiji JWUi b/^;

J^\
jl>iNij

OIjIj ^I Oljjjaxllj ^^—II -iJLjJ , jj .-»_•_• iyji"

-Uj O^LLI JJ ,_r—^1 ^yi'l ii-Iji _^j .slia J^
.^+JJ W-j v^J 'yi^l oN-y^ Jj,.l Jl __^jijjja

vL^ jj iJjjAi?w\l i,:5!j yo- lEratosthenes





.ijLJI l5j1^>J Cj\jiBi\



LiljiJ-l jl iBiogeograpliy '4}J--^ Lj'y^-'-l .T

^j_j^l h^IjOj ^_ji«; ^1 tEoogcography ^sJl

i4^-L^I LJI_>J-I J^Vj .^I^'j ^"W^I

Zoogeography iilj-l-l Uljij-lj Phytogeography

•"^J-^ ^^ Ari sf-^' Ecology ^V^'' ii^l
.;4r-

£_jy ..j"^^ iJ^^ Climalology j-Ldl ^^ .r

Human Geography ij^" ljl>i-l ^^'

tf^UaLiJj ^.j^l i^^l h:\Sl.\ OUj_fX.lL

;;JUIi-Jli!lL:_jili!l ^jjH Jir-^-^ ^\il\

Population Geography ^JlS_Jl Ljljii-l .
'<

i.L^ij ^3yj ^,dl .1.^1 :„ij, ^ /j J\

Economic Geography 2;jl_ii'i'i Ljl>^l .T

LJ'>iJ-i_; Agriciillural Geography i^'j^il

Uiiyt^j Manuliicluring Geography ^L^i

-Transportalion Geography JUl

Historical Geography ^li^jlxjl Ls'^/J-i .r

4^;jUl CjiIj^I frjZ ^ ^UjJ ^. .LC^ _^Ul

^1 Potilical Geogruphy «-LJI UlyJ-l
. i

_)! iSji^ i^',-^ ij^y J;ii=LLl L-IjaJi '^._iJ ji

.

Ji* ^' Urban Geograpiiy ^iioil Ul^ij-l . o

.WJ^b ^iSil ._^-_^ii Jl iiUi iU;J_, jAll iUo

J s^Jij^ji^i ^jj~i ij;Ui.^Vi ^pL-jJi ^ _^i_,

^U-lt- L-ii. J-.li \jj> II U^- ,i_^Ul LJljO-l

d~3i; ikfy- ^ is^ij^i UjTj jjj
^i| oL._jJjtli

oi^ij j_jS:]i j!Sij.-=j >..._;^i jU^Ni ^

^i^ii^Aj-i jiUii ^_5~:=i; Jt i:_^i (.^jUJi AtL_|

^ii j*u)i jj^i ijj» ^j^\ jii jj>i

^ AUI jlki cil Jjlt iJ^i;- Jl ,„_^l ^U)l

i^OiH lii/^i
_f__:-3^

Descriptive ^_, ^ Jl \^^yi, LilyLi.1 j,^;!.-

JL^I iiUfVl Ixt _^ oLjL-V1 j.._j .Science

.iL^lj:^jjOU)j^U JijU,j .J_plj^jJ->j

^J U^ji j« i^ii^l ij^Ul LjlyiJ-l L_^> L^'i Jji

,j™l ^j CJjJjj^i .Lil>J-l J Lj.j^

^/^'j ^jj}^ J ''^w L^^ij i^"Ui ^'>^i

^ 01 jj ci:j_,'i'i u_jj^. Ji__jii \s'jJ} ;i_pLi

v^bS.11 liA __^'j .[\A1T - lAt =
] Kosmos

,-»*; '^J l^,-^j -^j^^j jyi_k)l JjiJl ^^julji) Uaii.

OU.U-1 _^L. ^i:Ljj ^ tiA;.^l oL-NJI J
J__jl| ijlj^j _^ j^bJl j_^l i,l^ ^j^ UI_^Ij

_«rt iij^ l^,^ jSli Jp _ji ,Lil>Ll Js. ^\
^lA^i j! oS! .-<i,^^\ iLjS'i J ^ti ^. ^^

>*J .^iSll jl ^ jll J^^i'Li .^'Lvi^-'J'l JL.yi

^ij^ ^^ -^,-^-1 ^;Li-i i-U ^it jiwi ^iii i^Vi

j,Ji;llL i.J;>ai ^..yi J_bi Jl ^A^_ iLil>A-l

JU_^ Sii; lj> _^1 oAfl -_^_; i^^'l -J\<^\

.i^Las-1 --jllj

J jJU-o/ jJljj _i;j_jl J ^l_^j^Lft ^j_j;

^1 J ?l^l j^.l j^ ,i^La=-l ohu: iLiili

toAjJj- OL^laj C-__^ tO-U.1—Jl ^Lj_i _L* »

OUjJjJ.1 ^ti^ J ,_jUt J i^vljiJ-l OJiL._;

lUI>J~i /^- J j'^_Jj jl_,j;=; ^L-_j .^1>-~I

jj^iij 5ij_^)'i ,olj;_^/Jl) v^ljJ-l [^.

.o>^* jlsL^f "kJ.1 dUj- Ojlij il4^ Jj=J^-'

jl '^"-isJl _-iUll ^, :>u lU iik^. —=ijJi' -£~*J

J c^j _^ _^iii .1 .>ii ^^ ^ ! . . ^- i^fi

ia«Jail liiy^l

olxU-Jlj JsjjiJl i..,ljA. i;»_i»]l Ul>4-1 ^
.iii5^i o.U!ij ^jVi^ ji^ iojLJl ;i5-jlii

:iJlxil ^ryljjl tj_/!i ^L.^-^.
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d^il?-/' <-,*um ^yrjU-t ftLaiJl ^^ OJ^I a_jj->s"

lU - - ''• ^



^_j\^i s.u4iiii j^ ^^ cji^Ij (iij^vi oir^^j oijjkii^^ j





^-U> ^jij .cl_,*J~l «-_^_))lj |^_jll J_jiaJ' ^ diLtil _Kt*J' *—'j*ij (JV^'^^^

jjjUII JjjS^I j-juij .jl^r*^ i:;-j3-_) iij'lj]l »_j=riJl j^r-^j iUJ|1^_^|S!Jcl1>1^I

i^l«jL_Jl (.I^^Vi U^j^U .fi^'j v-^*/^>j ^'j ^'---^'^J W '_>-— cr''

jji ^' 8j>^i j«jl l^.Jj^^ j^i fij^i 5ij t^iy [-^ ,j~^i 5i djh^")!

.'4j^\ Ol^l ^ ^11 -U;

J ys (ijllul ^ji ry^^ ^ Ji^ W'^J J"W ls^'j 'r-'—^'^H '-'Jj*''^
"-jt-jl Jl

^jJ ^ LLSLa OLJI—• __jit Ol^l a-La __^ j~^' A-SJJ -l5,-^' Ol^f>t= «i-iJ-l

j_j5^1 y^ ^j J\ ij^\ ol;^i ^ slj»J-i '^y~)^ ^LtjcTl ^slj .;;blil

I

jjSUij .ti^'i'i iiUaJij j^Ui)!! jisoij t^i_j asai ;^^-*^^ o_}SCn jli.

U-^ J t will LaaOAj ^1 AiL-il Jb Al^y^) *LL^lj .ij q>j3 »w^ \ * * , * '

.^_^' jjJy %^T J^ ^-^ '»^'j

^<lr ;^ijl l:)_j5^I ^ i>>^ 0_jJj ^ ^i_^ di-'La J_X| -li *Ji Jl lA^SL-yJlj

f.ly-'Nl jL^-j .ij-l>^ __i. -i ^^T^l ^ b^.jL:-^ j_^l Jlf lil jjx; -t^l N

a;_- j vJj 11 Ij 0_jJj \ T i*L-^ J* -Xj-jj' ioj'ljjl 'j^l jl OL-LiJl ^r_j"j

jJit; j,—-> ijl y - <_Jiil_jJl (t->^'l Anj^j L.-U«j .ftlj*i-l ii^j^j 4_ljJj a^ JjJ^

^1 ;^_jll JI_ji^Nl ^ ^1 h^y Jljtj'a t_^ll ,_il^l ^ji 1 v^l_/.l _,P - tj^l

L-J_^j \jS J-e^j£ ^li JLflJL _faj lOJjJI Ol^il ii'j* J^^ll lia }- : l^JUII ^ -L^y j^l _j*j l^IjU J_^y> tLiJI r i^^ljU ^ iSi ^1 ^



.iJii- j^--a^ ^Ja-J l^ ^1 ;*lkll ^x-^ f._^l ^^_^ Ai;^_^- (^Vl

iJ-; :_JLjSi ^ JMJ^ ^ ii\i\ ^^ -B_S oho' Oj^/Ji lOjJ^' V-IJ^-"_J

iTjiiJ Uijj iiiUi^'i) O_jS0l j_^^ liJ^ jb.1 v.T Jf ^ Oi^jj-i-^'l j^

Ol;i j^ i_.Jj^ JiAP ^ii:- ^>>^._J iJjJi.^ ji:^^ jlill J_^ j_^^ (^d'^^^f

j-ii ^^_ 141-:
j_fjj i . Jl T • -Uj Lc'j (^tJi_Il j^ i. ,^j ^j .ui!fjjJ-*Jl

.U^ N U ^1 iUljj Ij^j ijUl ^ ij^^t iU-^ jL^Vi 1^ Jj

J~.^ .
L-li iibinj jlxil J* j5Jy OyiiJI Jji- ol^jii^ 5ULJI ^^ ^lii

.aJj-L^^N OUL-. J; >.^j^l^- ^1 Ol;^! J15L. j/ eJj.J^ Olj^ J^'j
i^^i^ iljJlij (^MaJli ^rii:™.! V-^J lt''

*''^' ^~"J' ^j^ ^' Oj^s^UUii^ -t^J

^> ^^ii ^Ui ^ :> j^\ j^ ,Jj£m j-^-
___^ jy^\ iU>l ^ Jl

^^ ^_^l \!a\yi.\ '4J^\ frljj-iJlj ti-wjl iiUll *iiij 1^ tUJ*!l jii^i ji ^.^^:j

Jji (.1^1 ol^;^_>i| il J_:_j cbj^- ^jJ'i'l ^^1 ^^. iftLiiiJi ^y ijU.1

.'~~'\jit Oj-aLpj i^UJl iur-^j J_^l L{sl i i;_>tj L^-'JI

.^j)j^jji3l Ixil ij_^' a_^ ,Ji. i^jiyjjSil\ ol;>Jl ^ii« _;S0-y_

^>J ^-jjj .djS^\ ^jL, J^ Ol:_^l -dp jSc_J ^£JJl ^^L-S'l ^ icj=^

,
j_j>ji fl?ol Arr*^ ^j* W~^ ^ s'ij::^' Uiilj* '^_j^"' (Tj c_j~all ip^

u-ffjj 0^1 Ji£ ('~=''kj 'JU'jl) '-iU jU ^[ >Jj\SjkS\ ai* ojI ^_)

^ jl^j jjiOl ^:jI fLJjiJI jt:.::L_l ti-LjJl Ol;;^! ^ fl_rJ-l Jj->=-jJ' vV 0-"J

ijLiI ^ilii" Jj^ ^j~. J,ii-il ^ j/I] ^U^>'l ^jLJ\^ .^1^1 oi_f)l

.
jjSCil

j_jj
Lib- OJjrr_fi,l

i-tjj^iaia ^_) .eLiiiJi^'Ji^ J^' ^i"l J^ ^S* '-^^^.J °J^ (0_f£j' j^ o^j

OjAji^ 1 .i^*^ ^yill Oj>JJ OjSj tjjjlii^l S^jJiJ '-i',;,) .((^_fii>ll OjXJI 0_j5si

djS^\ y>^~^_ liJbLl ajjs ^_j .J-j-_,jJ_^l oiji j^K- Jj-l^—"i' JOP^ ^f^'H)

a-L^l_j]l ^_^l ^iiil ip_j*iil jL^ ^] Ol^l ij_^ ^- V tXjJl ^U-„il ^_,

.jUjsl s_^ jUj)1j J-#j* yjSLjj ijOi ,s_^l 2^^ Jjji jjii c-j^ ._;j$LJdl ljj» -.i^



(UFO) i:J>ii fi-^^' oiT)^ JslBW^^^^V i/ j^^ ^'-^j^r

-.t^^.-^Kr--^-^.,.^.,.^.^^:^ r.. .-,.. „. ..-^.^^-^.-^^..--.r^- -_..:.- ^.»^..^,»»
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\JjS
J-"-^"

^1 oL."^ Jl ^jU

^1 :-t!bJI lit eUijiil ^/u«j ^/=jIp -Aij

jSLtj "Jji^l iyUill j_j>uiJI olAaL^

aW-tAi j^UI ^;^^ ,«-^l ^t-i^l

ij^l ol^ijl .^l-Ils L^=,1A i;-: ^j

.i^UaJ oUjIS' J_fr_}i "JjliJl u^_^l

j_-lji)) /jiLfJl ii>JJl _^_^ *»^'_r? f
J^

ij^l oljiJl oijj tM£A J-^ ^

.L ^> -a_, V.'lUl

w^j-^J ('^^'' M^-—') Pi'oject Sign

frjjj~.) Projeci Grudge j
J^'-'^*

Projeci Blue Book (»— ' si*- .i-lUsI

-^j JiAal i-i-iU

o^-JJj .o^jdj ijjri-i> sJJiLj^wt ^ sjjlyl

<'L.i -^ -Ui:^lj j,UJl cJ-J. I 'A'l

'i *l>^ fl^ _-J 4 ^^'Jt- ^J^_w J f^l

i-L^:.^! oLiV ^j-^ .iJ-Lc

^jy^ JU-iJ ^-IT' jij" j^ i Jljfl

1^^ O^ Aj iy'LliJ ijl

^ j>f*^' t."^-^! 'r"^'' =^'^^ i>

,ol-iaLij.l ai4J )w=_j lJ-JJI jij^*~

^' ^ -'-Z^'
L-J^.

'IJusL

_iii illi iJUi» j,^w=Ji

.5^1 j^ iljLJ iji- _.i ^;^l Jilts'

(UFO)

UnidentiHed ^-^^^ °^jy" ^ ey'lJaJI

Jjj_=JL ji nying object (UFO)

J loll (.Lt ijiWi j_j:.t.^ ii;_^l

,1/ j^ ci_Jl diL- ^ CJ 1-1-J

jLLjj j_j:»tj5 _jl iljj_^j s-^jjj tl_r--^

ibi Jfflju^ll A.ljJjl l1~^ k^"^ ^^'

J »5 syUJ *L«:>-I 4jt«J j_>l_L t '^ia^lj ^

Jaj'l>l^ ^j^l ^jUi jc S»L-a)l jUi^l ^ OU>ll^ jk^lj J^ J ^y



liynUi i^-J:. (.L.^1 J; yaUl ;_
j.;^H

V = Jy~ 4^S:!\ oSU—'I

7^'J' ^i liJis- . S-wLL.

J' ^\ -^L- V Ikjl

^'_f^' ,J=^ ^ iii'li iJ^I

f-L-^Wl ^^ _;^_^ i^j-jtjl oU J^l Jy

jWU Ionized Gas J.p ;Wl jUF.

^U-l-uJI :Lili' '^jljlj ^A^ ^-

- X.^p JU.j'i'l J^lA=-i ii ^^- oij

-^^ J! ^^1 ^'i^i s-^ j^

idl-Ua- _">;_• .i-jVl jf ^"JUVI

=^j L^ -v^ -^ j! jjj^i °-i*

^u)i ^Uyj .iisu ou'ir jj j^ s_*_^

i/Us U_pw' Lfilj L5-JJI -JyV C^ Ji.

ob^L -^ L^j-*jwi ' .-wj L»^

^ISLl. 1^^ _.! l^Ufl _^- jl j_^f

-ij fl^iJs i. -Ul

'.y^

..'A.I

-Li.

Ji'l'l Uj-* J^- ^j-aJl OljiUil jLi

Jl ^ «j^1 ;j_^l j^U S'yt

L-Ai. ij.-)\ ^fS .JlLUl f_^l

^Lc- lOLi^Hj Uly^^lj lljUl^Hj

:i:i kt;;.^.! 0L;V_j.H i-jS^ t^^- J

iljJ-l ol^iJl «:_^ ^-JJl ^gjli Uij

^Ijl Jp jL^^NI JilClj jj^ll

J j:?jiJ' ^r~^J lS_^'li= jj3»-jj oAjaLi-.

^v-'l sLJ^J' i^>!-l . Ml <! 3^ JJljl

jjjii Ljjl '-ij^ i^JJI tjjjiill ,_/aLi- _lj_j

Jj- JJji tjl -l^_^^ "i' -Jl Jl iJj^^

;;;Ljii ouir ^c: j^ j-uNi

Jl '^^\^ ^ t;]j tSyliaJl jjj^^lj

LJtXi^ j,ji3 oL-^jJ Jl bUi^lj

jy^ J " jjjNl ^l^'l i-j^i) ^Jiiji

^jU, L. ^..^ Jl jj^ \ n ^ ^p\

J_js- oL._ji«ll ^^ ^j-j^ A ,

J_jj»-,a.ll jUi IJJj-j BjusLij 1 T.l ^ A

ijl+Jl J l^.^^^ .^Uli ^j aj\u\

O ilj-l
J-"^- "y_f^'l °^Jj*^ ^» ^ jl

-y* ^JLixil

J_^j Jji-i-'l iJ> Uiji iLA i^^Nl

yik'l ^=..^1 t^l'Ar^ \.jj.\^ _^I1 iHl

S^^-^lj S:j.il_;i obr_jll ild'i Uj Jj ^ j^ ^yj]i x^y.

-U.

_J
dij ,i_;- J-uT J (k_^ iUlSlIU)

Jl ^yi J^lijjl i:.J.^ ^ 1 =, 1 A ii-

0_^ iA:5:il ^yi ^]Ji



.,,,., ,, .t ,L^l ;ijU. ;i.jU-1 ol-j'l; 01 iLV 0-^1 «^ 01 :i;j .^.i'j'i'' ;J^ L^- Jl _,iUJl i'j j= ii^iU-i

o:-

.^,-.1 .._^i ^ j> 1=^ .i^.' ^ ^j ^^^_^, ^^ ^-^^ ^^^ 5, '^1 ^-^ ^.^ jy;_. .^^u.> -.^ ^i^^t: ^jj ^\ J'
.:.i ^j

.LJl ^ Old^ L^ :.-i:jU-JI jUuit -
-_^ ^.; _^_

,

^ ; ^^_^, ^ '^^_^ ^^ ^^l^, ;^
'

-^ ^ 0,li.i _^- JLi ,;i.iULl

U^N -;L-iJi —i-^l ^^ ->L^'j /
,

t,
^ ^ -, ,.,, -M 1,

^ -'"
-^

' -

..., .. -
,

, i'^'oi ^>. . -..Juli ULT J^-^ bl ;Jbii j^^ J^ Jy-^'' .L_^S!| jl A^J v-aH ^^l
Oj?^i --fj' "^j^ ^ ^^yj'jj^

. .

i-
-.= r J -J r- ^ ^ '

.^jjL—JUlji-'i'l iui j^ Ijir jWLj: ^-^j"^'*
-'Iri

^^Sj—'i' OljliJ d^j^J ^ a^jJU-' J_j=- ^.J^' J'J^ j^ Jj'ljl ^i jS3j .0_.ji Li-"-- ^j'^ f^
^_^i i-i-joi ^11 iiLJ.1 ^ :S^_jjJI i;_il

^^1^^ ^1 ^^JL^aiJl ^Ji j^U^j ^^l iOb.^l^t^V ls^J
'' '^'^'^ "^

J^-V' (^>'* '^ t>^ ajI-J1 O^^l

.^y/ ijJjJ'i,!! Jlj:--iA^lj^^
Jjl Jj L. i^^Vn ii- ^ j^:^' Jl M oAj^Ij iysUi ^_^- tULJI AaLIj ^j.A^ibLl Jliai^i>:;jX)l->-

^i.^>V^Ju?,^^^y^a ^- .=^uJi i5^>i ;r>i uij .'-^ -^ ^- j^^^>U3i^i_.i.iW>"j^

^i^'jj,i_- TT.I A^ Jf Jlf W L'
^_, .^:,br ^br_,^ ^>^.ll '^Ji^

.i^'^J:^*
„-'^' ^ ^ "W ° =^ ^ yLi; ,J Ol£'>Ul» j;>J .^l_jS^'lj

--'^'''' i^L.^ij^v^\^A^i^^ ^:>j ^,i^j ^J j-^"^' ^^^'1 j^i ^ui > ;^.—Jl js^\^

.f^^i:.^,u]ijiU^^i.u^,^:piJl
^,^, ^^^^ _^^ ^^^^^ ^ ^ .i:UJi 45^U:> ^j .^ibLl J^ ^^iL^H ^ u^ ,^.^ ^LJl

^' i.1^ ^'l-.. ^^>'i ^ >: jij^ -jL-^^; ^^L;^' j^}^ '<M^ ''^^ W '^-^ J^^ ^'> ^' C'J > *^^> ^V ^J .-^'j^*

1^ Jl ^1 vi^ c^ y> ;^I;JI ^1 La-Ui-. ^1 oUall j_j=- iiUji i?~Jl ^j .L^jU ^Jj jJj-i '4j^ o^j _^l_.l ^ L^Ip Jl^ >* ^U ^1

^_pJi_,.ajU,i^~-i;-j^_^>^-^^-v^ ^L^_^ j-^Usl .___o jL..^I ^j^U^I ir>J .i-kpl L-J_,>Jl ;Ji^ :^J^^LJl Jljlj__^^jLJl j>Jl

, ,,3 . .11 ^, loI:^^'! 4* .1 U- J,.-j_^l '<M ^^^-L,-^' ^-^J -^V ^^>^ ;=-Li; ja_^ A-ii t^l ^ ^rij-i-J'.'

.. j>i ^.i jj .ii.3k)'W' j'>^'' y ^1^ ^i L^i -=^- •^^' i'^ i:>J' ^-^'* ^^^ ^ ^^' ^^^^' **~^ '^' ^' -^^^ -
^'^' °^ -^

.1^ iL>:i ^jii Ji>Ni J/: co^Ui j^ ,^ia*uAi >.^j .^^^^ ji ^ -^^'1 Jji ^' ^^i ''^^^ °^^-^' .^ ^^' '^^^' ^"

Ja:^ .. „.'.U Ljj *iii; Jl iisLiJI -J J_l)l ^ " ^ ' ' . ,
, .f .

II i-^

T.r^ V".,-
- ijfl^i .i^Ul iU^, 0^0 .If ^^ J^-Lll OA^j 1^0 01^^. OU^lj .L^i ..1^1^-^J;..JI^^.^I>

^. ,., ,,- :,L,l ^-'1 11 ^1^ 0^0 01^ bl L^ x:^ o^.U. ^,1:^1 >pl_, .-li- y "^ ^l
t^'

.^j-^l -^^W Jl ^^^Ij

0-

.i^^.\. .. .j^.,^:\j^^\ ,>i»'i_! .^-^ ^i/-^)!i 1^ '-^ J^ '^'^^^
->s '.-v

n



JjS'l J_^l_jl oJl: ^j .^.djfJi j^ L. 3-)ij

l^—J iii_j Si^lSL. 'i>#^

_^l uL-llj Sjt^Jl fSj^^) y^r- ,li!l ^^Li

J_'j^'
iSj^ '-"jj^' Jj^J u.-^j'l'' ^-t ULai;

^k~_> iji'l-UI^ ^-L-ji j! -jy- ,^_:Lij _^_j ys

LtU—ll ^ Jali: ju J^jljli iiUJil AjJ=J

li^ j^ j'^y* ;^' '0^* J ^. ^ J'l

j^ ia^'jjjl oULj>U II»- SOJ, UJjII «Sji)l

ilj- ^ yj; i^ljill ii'_^ iljl jiiJ tU^

,i;jL_JI fl_jfl-Vl. ^U:aMl ijUl ^ , jL_;>'i

JjJij Oisallj ^^1 Oa U i^ 51 ,^j^

^L."!'! AJIjJl ol5w Oj tlkJi ir-y^A Oljil Ji

_^ i^_jCUI <- Ij^l „>_. .J^l ^ j^jla^

(LJLH ^^l _y ^wl L,-it ^jUl J/I ilO;

lOj-a^ J'-j^jA JjI ^_^—
^I ^j -lJJJ ^^ -^>

^>J ^A* 1^1 ill. ^dl >ljL; ^ ^L

.oijJi Vi' JJL-jj ilij; i,--idl JiUj

^IjC Jaj'lj>- ^ J fjJI -LiJjll Ui^l Jm.-..Jj

.lij^l uUjjJIi j1j_jL! _,iiJ^j i^_^^i

AJJ l_fi* ^LJI Djill j»-ljlj il—Iji ^;jj

J— Ijll oU i^j)l Ja^j ;>.5U,1 .jljjl j-JsJ

_^ iJifl'l jlj_Jl JlTj .J^L. iiLj - !;_> :

^ LJjjir-''^ "*-L^ JV^i'' >i^ ._._,< .1: (i.

i^t-ltiyi vijjM J^ljlU J^_ji!l L^j^aJl i?£jijl

M^r ijSi JI .i-ujj!- -L-jIjj. tLiJ^' iiiji Sop

i^-ll k^Jds jjl iOjj-lj i_£'W -- jifl V : I
jii

VIT ^U i-T I.V -Jjl -J- -U. ^(JJl

^/Uji

.^i.ji

. L^_4i ^l^yi Jj:-la;ll ^j_,U. (jjL.^ ^y;

-u.l>l ^v^ J; j;^! _^in: iiiU, ^SjT ol ^j^:

.^ij^l -ill- Ji wUJl

j-iiU-»i .uii^^ ^ 4-ib>i^ ^UJ;^

,ll^ iiJJ 1~jU; ;lkt! U^- , L jfi .1

JLLi ^ ^ L.j,j; "jj~=r' -UjI^I -Ju

ll^ i_b- ^l_^l oi* j_^-j, .t_J ^j^l

L-j-E^y i;j_iJl .v^i^i jij ,iU j Ji ;iLj]

.ijLall JLUl jjjj Uij bit uljil

jl-j'^l I^Ai^. ^ll i^UiVl ^l;^jH _,jLi.

.iiU-j iJjAi. «lj* ^ J_sl^l sja ijljl

«lUill ^Ijil

{^S ji^i) tL_ji oLiNi ^jS'i ^ 1^
.-iuu' Si».—iJI J^ «iiVl_, L-b^ iiilj

^^XvlLJj .iOjJ^l _,jUaLl _^ il ^l^ UJ.VI

'^'j-i'l jJ=il _y [ij^-Nl sJU iJjs'.^^ V
=_>f=-1'l ;sJ=^UJj .sL-^l J .Ljl_^ 0»J=i

^1 oLUll ^IJji iiTjl^ ^LJl ^ icj^^i

.J>}i\ Jt ^U^l olio™ J\ jA-'J

iUdV JjUl ^^H ^li^i j^_^ .Ij

.^'WA ;:- -i"Ai.l
J:^

i^ijl i;^i__l| iiiVl

^JJI .=ij^l oji WiiVl iUd"^ ;^l^U
5jjj=- yijt ^iiS^ ll ^hr i^^ .i-^i ^

J, .iiU oliLLTi piy-^ ^^ U._j itU^l

i^_jji ii>i ^ oJA;- ^1 5j-s:]i ^iriiii

cl_rfJ-l l:^ aiiS'l. i;:_Jl a^"!'! Sj^Li?

V ^ Ub- Uil _Lj_^ jltlj .i.i^ ^Ij^i^
l^ili.; ^1 \a\:~ ;-il ;„I^J \ "1 ^ 1 ii- OL_j

ii;u)! oljji_i_llj iy^l jl oaLiidl .jjJi

Aju'l^'l (y-.-Jlj oljLJjJIj Supemcivas

tlijjl li^ L_U L^Olti jij .jbj_JI ^_fidl.

>jjq_i L 1 1 ^A *:-. ii_Jl ;i^Vl fliil *;S^I

-^ -*^^- ^Uaih yjSL_iJl L:,i. j-iUsl

.-;... ^if ^ ;i_.^|

idJi_i1 OljjkJIj j;jUI

JtiLll _^i T , . . it- Jl i j^li ^__^ iji^-.

,i.^i-3 L^Lt .^^jLi- tlib- ^iJl ij_i.ll

»-iiJ jjJI ivJl|ii.l| ii-ijf /"-ij OIjjVI alt J' .

^.^iiULl ;^^ L. ..il> ^il jlji'il Jl ,_^\

.Vf-lS'js-, v^jljjilj "y^l V^/ ^-''"^

Jl>l V .i^l>.
J. __^l ji ^^ ^Jl,_,

tu^jUil jj- jyos!' JjUJV iJJija
I

- '-~
.

Jli iwjlt'" JJJ- Jl ^jjdl jjj Laj" ji ui^^

^Jj^i}^ JU-i^L Jjzi ^.UyVI^ Jjjil

ChiLrge Coupled ol;»^l Jjlidl jl^i ^'i
^ji ^ ^pl^i Ll* o^Cj .Device (CCD)

J- ij_klJ ^-L.^ S''\ Jj;>l:Jl jj_^l

yy^r^ iJiil Ua,l Jtl ij . i5tl_^j;ji]l j-ljiNl

ij^
Olji-ji-S Jjv Jt L JliJl J ^jj ti**.Ul-

JJi jot /_i_. .oijj.'l'i ^ l*>_j ^jliil

ijiljil fLw-Vl i^lj3 Jt -ijjijil j_^ U™J

jusvij v^ijs;ii Ji. ,;j„^i fiiiji ^_i

Jl vji*i'l f.|_^Sfl s^ J_J_, Jj .OlX;jijlj

3jJi) i^UiVl ,j;jki iltjla^ j^'^'j
J-j"^''

j-fl "iifll J* («=-_alj ijjrf tlktl Je i-^l

:;li Jli'U .jj^l ,,^ Jji _jl_^l ijj; ^^

.^^ .J.V" .r-iJ' tA- ^1 '>* '^^^^

oUUii J^ ^ ijjli s^>^i Jt ^^^jS'i

J>> ..;—^' Py-^ j//l '=^^=^^1 lijjiji

^Uj^ ,!_>. ^;.jVl c-^ oiji, JJL. Jj_jls jii

iLil. j_^..j (Uac'5^ I Jjj i* Jl l^jll tyill

:^i ^i>. .^^. j^ >ii ^_^^i >^

j^ J^-i-^ l^_;-_:Jl iiU jl i^j~.^ ^Jij'-I

'_ ij..*.
*
JI ^^ ^v*Jjl tj-iiil i—'i^Jv ^^

.Uj;a_ JiS'l iJl4.ll ijl^ ,.^„o

Jil ojS." jl Jl ctLo^'i j-jijii jj

^.SJ:; ,i;j-aJl J-jl/l ^ lU i- Jl i
l.^.%-- :

^UJiVI (^yC-UI) _.l_^l fJ.
jUt-l

fUiJI J ^.rijClJ jbljlj JiJI^.:,, „^_J

^y^l! aljlj> i,.ljj tlj^^' J I
[-

,

.'• '
1

OljLl- ijl—. Jt n-i.' Jl iJLjJl iojijjl

«fl»^')'l OW-_j!>l illl Uj .ii'jjil Olji_JI

,_iSjl j^ lijj^il Ja;:! i^J.11 |4iill jUI ^^A;

ij^.i ^_jULu '.^,j_, ^<:^ N ^11 ^i_^v ^^

^|--iJ_. .i^ljiiVl -Ualjlb y^t—i ^^_,j;

y^ui j.iy-vi ^^ ^i J y_j_i;ji i^;^^;

l^wi i^Ui^i >,_j,jULi UliL- Jl olj'^>'i

.t^ijljj :,-J^ ^^ Sj_i. jy^ Jl

(ijjljl) ^Ui>'l Ol;^_jUi jl Jl ijlijj

_^jiiii ^^ j^ ^i iicUj,>i i^jUii

li* > jlsj -j^j yjy, J --jji J ^U-'i

aj^l J^UiV'l
,

jjliil l^y Jije s-

.U^>»
J jjpdilliilj.l'lAViLi Ti ^Lw. J
^l^^l J b'y> ljL».iJl J^l J jj-^-Sjj

^•^'j^ y <2v» »J=^ j»j i^j^l ^^lil

l"- J^ l^li-l i^-JJl >.o^\^\ iJj. jSLi ^j

j"-^— jjiiiil IS.AV j;u!lj—iilli^^lj-;

. ' 1 i !:.„ Ji. sjj^l JuJL J_^ ->Jj" Jj'l*

l^> t^UJl iU^Jl J i_^l J_,l_;i ^Vl Jj
l-iiis^_. I^Lij (ijJill jAljkJl oJji li. iil ..

Jl Hjijll ;^l .A^l^l _^_, .^.^'b _i<0^

j£^ 4J'j ll jJ l-i»- ijri' «Jl— Jt ijijlj .ly-l

^-*j»J 1lSj»-I J^lj. i^i^j .IjLiil X~a^)S i Ijil

j-j^i „"»^' '—'j-b iJ3jL=jVl .u^l^L

.J'j'l'l OjJJ olSTjS- i^LjJjJ-l J_jl^l

.i^l .l^l_>l Jt ..Ijjl lj» /_^J
^iUI rpill J-j>l j^ A^1>1 ^jly.-

Sl ,3ly. .jj^ l^iU ^1 i^,J,^l A.JIJI

^^ yi iiSliJl -UjIjII JL«c-1 _> -s-4.'l

i^ _^i ^ Jl Jj^jll, -^^ oL. i„

lAJ_^y ^11 i_.^l yjL^II (.ly^VI _^^_,

oLJIlij ,_pjij ^\f\\ f^ i5li!i Aji_^l

is—jl ^—jj .^J-iJI. ijSljJI fy>Jl_; -^I'Jrlj

Ui.y> Jii jJI ;j»Ji J-*" -i-J'j tlj^l; .^Ijll

.>jS'i Jl jj^yi _Li „,^i ^vv .L^i

f lyrV'l IJj-; Ui^ij L^^ J_=I_J.I ^1 ^jX-j

jl iL- OljLL- ^ . 0^ cLjajl LjBttJ? ^-iai Jl

i^i-ii" J-ajJ*^! A^tfljll ^jBAj tkL^) .^1

Ul^ i.ii ^li> ,«lljJb ^1 j-UJiVl ^ Jl5ol

.>LI .jl-^^;:i|:__.ll«iVlj

A-ffl_^l ^Ijii

i^ i^U; i„ijAJ j_ai_^i Ji*. _4^'

OljjVlf^lyl Jtji;jjll^_,a.iiJlliAj.ijjj„

C>' J! 'j^ "ijjj-^ /*' J* -^j^' J iU.iiJ.1

^1 ILV -^liL-llj tUiiJl J ijy-jll j.L-^^1

.iilasl \^^a— Oil»-jj_. l^ij J—=JJ

^Jiiu ^Lji.b j^l .ji.. t J'j'i'l ^tk^ Jt
"Vj ,ij_j' jl ^-Slt _,( cUiJi _^ ^Ltii (• U^'yi

•^^y-''i jV fj-^* u'>- ^-^j'i'l Jl J-a,

_^ ,,rc_UI j^y Jjij ,(¥.jljl) *u-UJ.^l

.jiyll ^Ui)[l lii y^:^ Ji\ i^jVl A^ljll

f'^"^' 0-- ~^^' 'J~^' -J,--=r'l -^*y' ^j-ij"

^> ^L.jJ«ll ctUiVl A^l_^l ^yii-Jj li.LjJI

.(^.lljil) l^Ui;.)'! 0U-/I

i'jjiJI J-^l_^l

J—lj-y ^iji- -Jj-aJl J-jljJ,l

js-—i-i| (.lidi ^jU i«lj]i i^L^i ^i_^Sii

^1 SjUJi j-idJlj ^j^^l |.l_^Sfl sJj. J_t;j

iUi*Ull SiJI^I fj-Jlj i^l '^l^^'j ^ i=J^

-Ol^iil jTly. J io^ ^1 iL'L^I OljW^Vlj

"-o" "-^ v-^Hi liAjJl »l ^-Vl ji^ V'jij

sijiij^r^l.l_ol_il^iiji.
J«;. .[j^.l -^IL'lj.

i_ru (oljS_L-) ._jjU. JLji^b ilSLiLi

.^jL-^Vl ^jLiil J oU-uJl

ro



OU-Ui^'l i-ljj ^ -jJl -L-=jl-l J^ ^U*J ._h'-Jl

^ i^l_Cj .^ly^l
i^

jLii'j ^'j'ii' •"'ji Ji "'-^!

JjUl.!! =l-UJl_^ ._^bJI ijlc;' iiiuljil idjjjl,J' _k-l-i^l



i^UiJI OLTjil ^j^\ \^y^ UT ifrb_^l ij>^\ J j^Jl

jils-J ^~-Jl iiiVl ^^ i^ji oIjUjjI

=i* j-u^ ii^i iiiS'i ^.^ ^ju j^ ^-m^ ^^.,^/^. ;^,^. ^,^
'_^

J.U yjOi- Ujj^ ur iMS7 i>ii jr_^ ^ ^b^i s_^i

.Siy i;>>^ ^ .„j.^ L^-L^ ^ ^S'l ^1 Jiy» j.^^1

^ Ijjiy x^ L^V c-jIj^ (W>^ ^•

Jl XJ.^ jy_j]l J]_p-1

r ; '
^^

J}.-' -^J 'y"i'' J^ ^J />'
oJjiij ,»JnJl -Uii-u 1^^; il ^u'>\j

rv

E

— iiUiJi ^jj s-,;^> - ^j'S\ L^

^ iiSI^ OljU^i j^^ ild]l ^j:s

vJj-2 _p j^ ^ j_^l i_^ -^^^J -^ji

^j~*jLi\ il::r Jy; iUT a] tiibLH

tUJJI -J^JJ .i^JixJa Oi:'^'^ '^jL;

i>-Vl L-^t

'i—^ IAj- ijji 4^jb^ JaL-j fUaill

a^liT
J1

- jUJi ^^ iL>^ _,! Lf^

V^>t~J L^jl
^Ji>-

ljj>- 4jy 4^iU-l

^_j eb^ JLJIj J_jSCa tjJaLdI

^'[ >_-yl (,b_j_JI ^_jxdl _jJ_j'

.-iljJl Jl L^ ^^\ JULI

eb_j_JI i_jjiil| ijii jl a iiuiJ-1.

•^ ,^^J J^ ^j—
^ V-*-^ .*~-^

Cj_jJI «_3_. L<J.it t ^ ^ ^ i:^

.ebj il

^Jj^ Lq—9- Uj-Ua. OjS^ jl 1 :^

lir- i_^_x u^r b j^jC jijj:! t^iiSCh

J>"^liVl^<LiJl.._..\MT

V->tj ^l iflUjaj'^'l ijs-jj jLjjjLti

ui^jW- _r^ Ji ^l L^ ji

iaL^jUJj oIjL_J-- Ui) • .i vji'l

^-.^l |„=>:>^ ^ J^~^ jl .-^^.

.tj^i.11 JU,L>.:;^1

jl5<CUJl
,

jl jJ:^

y .-.c.

-•^JJ jur ^vi
'tL

m



m

As-I J

30^ i

i=U>'l 0_^-Hil „,-Jj '^til' ^L^l* r^ J
^JJ V flcL^I i^:^'* .-ji^ r-^^^ ^A' °-'^y

^j. itU.1 ~:i"j .Lu>;

^ jj.-* Ji- Jsil—'> t^l =J~^ ,-^)

la] .;yXJl ^jJl .iyLi ij-jUJI aii ->,*";

^L_ J-
tjJill^ i-t^lj 1-^^ '^t^ J^'

,.J-1 ' O' r^^ fj~ . JV lis

jku. njj iiJ- Ji^^l xiai tjjjl J)l jAj JJ

^ ^yi _^ Jl^l^l ^ -;L^ -^ ."'-^Ul

-I -;U i ij_ajl it— >J^J .k^ir ijl—'
Jjl

T'^I.V^T -»j~'. I li^ t>

J^ J^ .(j-iJi jJ-j* '"^j^ J^ ^^" "l' U^"^

iy^_ ^\ij^ -L_i- «il^ ^S-J-'l =j-^l i! Olil

^->J jj'ifj o-^iU^ .ijsLJiJ'l J JJ. ._^- (L^l

jif I ji 1^ ^ o^^i ^,-iJij 'jj-^' r-^i -^

^^ jjjl,^ ^Uu>l ^-VjJll .ijp-l 4r^ -vL-Jl

_^i=- J-jii J-U-i (4Jb ^r^i i^,- ^-1=^

.lij^iu^^l

?- -U__ I ,^l ^iLprn^ t^l_L>- < c'-*-L*'l }-**-—

^

;ILa- t ,jil -< ^-j^ ^ ^Qi'i Jf<-^ * c_j~a'I J-Ud^

ij_iU jJ-iL. ^l U^l^ jJl
t
J^l ii-^ -*J-"

ijj'ijll iJs-jJlj .j-Uatl iUj -iSL-i s-^^^

j^-^1 ,i—IJI ^ i^LJeJi iJ-i uj-l^ "-^-""^—'^

-^ -1. " -^ i^LJi o'Ljill iJ-- .:J«j^i ;ia*

_i_,j .^ & jjj
j_iftji ki^j ^^ ftty_fl^ O^*^ ^^*^

^t^ ijU. ^l£i: ^ j^l ^j j- ;tj:_=li

i/i, ;..-iJi
f.^1

1'J-, ,t_f^i ^UJ JUa^Ni

il^j ov 1.,,'-

)

,(i.-L:Pl -^_,iaJ3l ^j_aj ^jljJ^

^_l.i ."il-i '•II; ti-jaJl j-Ui» fl-Vi ^>j" Ij

-ut» ^ -.^ia^ J' *^'%-j« -LJ- LtvJjl t ij^
'-'- r^ ^ ^' ' - - ^'

_^IJ ^ Ji^ jI ^M; .'V^ iJ;U= y -^l:^

ji ._i^ i(cV* tJJ- jl*- -1^''—^' 'j-^') «^^^

,,
:i-lj jj^l „i tLiiJi liii iJJll ;_j-a!l ,j-j;

-;j_k]l pli^l ^^Li L^_. .-Jt i=i-o Li-ii>

ii^ '•sy^; .Lumen ' 'i^^ijJJWj -ij*" s-^j;

/"j* j **j-=j' =j-^ 'j-^-*' ji-^' '^j^' -^^

=ji .iS^ ^IjJI ~i=-Jl ^; .ii^> '/

ij'iiLI '|_» ^jUi ,Sj£!l t'j-i -J/- "ijl—• Uk;-

_U ij_.l .>" s_;-j' _,J-^ o'L-illl

i^l

loOj-l.

jj^l i~J) b'j-i UJJJ iJJ^I "Jail ^jib'

jjjl jL41^ i^ jl>ll ^.- J-jJ-l "Jj,- .-i^*^-

,_yj'ii ^ A^- ij^i oJlf lil .^^ ^1
,j,}H jp A.^ l^lTj Ol;^! ^.— _,-l-"j

Sc^ .1.^- l/iT J
^j^il^ J~S'I Ol^i^^l jJlJ,

Ji JJjS' ol-i»Liil oi* iLJ»JI j-^j -j^^

.OjiJl joi

.Big Bang ^1 ji=>ii>l ^>; >>j
.>^'^i

o/ji iij i^-u- .oiKi jWi ^ Str 51 j^

L^ jlS^ _jl liJi-i;!- Lljlrj^ njl ^IJjll .iJJi -ij

L>; ^j; .j;^i =;> Jjilj .1^ J^ ^-"

_l.Cw o><i i-^-^ ^ly^' k ^-'"M^
''^'

oj^'i'' jf '-^ij'' •^-^' -^^y^' ''^^
i*
>^'

ii^f^:^ fj-a'l oU-r J*r=' '^-^'* U^

Ji>^i >_,i^-j .^1^ :> a, ^ .^1 .JL.-^Ni

=J=r £ Jlj- ^.^ ^>1 =J-^' -^ .J* ^J^'

lil ,Jj~>. JjB. ^J jijl «!-J-J OjSiJ ->j*Jl^

Oj^i lil .>V ^ .^' "y '"ry^ JjSL_;

^ tj-jJI U^« .^1^ t^ 3j~L?t- ^Jaii ^
-

i>_; ,ii>- Vlil' i^_r- -"jjL- r . ^j~( ^l>Jl

it^_5 ij^ '^y S/> ^'>1 <^' J' J!

ii^ ,^IHll _l-_ Jjj jl- -J-V =iV Oti 'i»^>

iiCuii jUiij jUli^. fj^l j^ fit: =^'

.jjSil ,l~ji ^ ol;^l ji-r^-j .iiiU-l j~^

ii^ll Olji-Jl jNii~J^ js Ol>^l >> -jlj%

^ «Jj_all i; \^) "='j~^ *^ -Jj:^ -i-^l

•i'^. ,V>J =>^' "-^ ?^ ^'^ *'^'^ J
UbJJl L_Jj3 jj- JaS ol>^^ i")li ijj— "(jj j:;>-5

oIajAJj .,_._jSL_LJifij^^:u.iOjjjy ^_,ij"ii j-

^y jl -jSi^j ,iiLj," ojj-fl i^j-j »-ii' ol;*^l

dt j-j ^1 lTHe Andromeda Galaxy

J „,-l-li jj. ji ^j^j -Wji: «;j^ i^ j^.'J'

.(•^ > r^ > ^J^' ^ '^'^' Or'

l^Jiu j£) LtLaill ^ iJ>^ ^i;^i _Jiv -^JdJ

.^> j"if iJsj 4^l;;^l ol_^^ ^^ oU_fjil

liJjiL'i oi^l :-:^ij^l jj* ^'--^'j ^'^y ^^

^^j jSj^ i^'p Vf^i .^^'rar^';" ^''-Mi

;,y O'ijJ ^jiJI V^J .=jfJ- 1/
i^ii^i >-^

lil ,^1-ii ^^ c^j^H lij J!
iibJil v-j^ ^J

Ji, jSill ~t^ C-- CJ'-^ ^^'^^^' ^'^'

.jTjll jt =Ui'^l " li~jA: J~J iij*' j^j'

J^ Liji jji Jij .ixJjJJI ol^l j-s- jj-ii

.SdjIJl ol;>il ^ jJj^jll jLill; P^ J' J'j^'m

jiiiij jUi ^ ii-f> i?>4i*>i -^i:;*' Jr^J

oi:i^i j i=^jli =i^i J- .j-v 1- J! 'JJ'

Lj^ ,f Ui>l _^ io* Valii ol;>^l jUi;

,_jjji , .ii^^i .lj; ^-W-^-Ij L(i.'iijJii iM.l«iNl

4^1 iiiSlj .iir^^^l J J «^S'lj i^'>'

iiS^'^. i:, OLifS^^ Ij" iia—ljJ f UJ-)!

0^' JjJ jj4i^Ull

tj_iijl p—ij L.A:t tij-i-l «-i^.J' ^-jj C^.i

Xh



^iOs-j i^'LkJl iAjjJ^ i;b- c^jj fy(- ^
-^ fJ *i^jyM-JiV .J'J>»^*0

-ii> -^J^-J-l j/^'l Ji-2l ^

il^j J%.^ .^^ ^^LJI j>ll j;ij(^ ,JjVi

Jj^ J^-^U JjLjji ^jili-'jJI ,j-i,iuJ>l

^ O^SCUil ^j ,-^1 bkti ^j ,^UJl

.^_^l J^ll Jljl ^ -^1 -<.\^S ^jj ^jU

^r-r^j JSLl- Jb ^jjl ijUJnjj .^ |^l_ji.

iffj^~a U^^tiS ;^yi-'' i_;SJl j-^ eU— ^y

iijivsii iii^^j^m LUi_ji jjij uj i^^jVi -J.

iJjj]' i;—)l_j ,4j!__^ i;^ \ A . . . . . 'Ij=-

J^.^ ''1^; "^.^^ Jr-

jL4i*>L;rU.l jbli^i^l

» •
••

jj- ^ .

-
..-j 1ji^l ^;jj _)-=ii j^Jl ill—il -ij^. ^ijT

^ j;; fj-j:ll oijll j-bL cjjjl icj^ jl«,l^

ie-^ .OiAi \.y^\^ /lJ_ jJ_I1^ jJU;

Oi Jl ^Li ;J.i_; ^J ^'i d_^ ,il^ j_^ ^_^l

^rjLcUH ^Sjjl J^j ;l-VVo i^ Jl_^

";—'. jr-H SJ-JJ' Jl ll-;^ ^J jJ_J_, j'j'l'jl

j^ii L_r__^l ,ljj i^_^l jLii ji«, iU:^l ^^

Jii
,J^\!. .^^jVlj ^^1 „,^ ^L-ll >- «

(_j_iJi ji
_^jj olJjiUi^ ^A^^; -i^'jiiii ji*r

.ti-iii is.^\ jt '/.\ i :l_o ^j Ji ijji

iijjji oL.Liil Jji j^i i'j..\.i.-._.r ,i ^jJi

''/' u-^ f ''•^ ''S'li- Jl bij^ uLti

Jl ji_ii j^.jj- i,i_»^ ,;ijll jijjj ;^^^ dj—U^

t_jUjl «rb^ i^jjl ^lJjII J^U LjlUl ijljll

-Ui iJlilLj .ijjJI ^' ,i^UJI Jl Jj^_^l

t«ji_fL_i Jc [j\_j ;lt iijj-i J ;i I . 1 -T-

Jy^ i;ijii_Vi Lj-ki ^1 iujij.11 jS: :i_^

01 u'j— i^L
'
^- Aj>-jj -3^-ii-j i'ulj[» s_iJail i^Ui

''M-llUjF:'

^
%

^

l» . • -.1 .
!

j.'f



^\ ijj, ^lAiJi jj^SJJi t.U'^^' -^J -'L^'

^y jif i-jil > liJ-Jl Ol>il ^sjj.1 Liji

UJ" ti^l -J^ ;I-i.'l«J °»jj"' -^1^1 =jj'

;;^ -r>=^' J^- '^'jy *?)W> "^Jj^

^J^ j_«j" »jJI 0:iSlliJI ^Jii^ J~"^^J

^ JjiSOl oJft Jjii-aiJ -CjI;^' J/ Lij=f-J

.«jU!l (.j-JV ^^jJl i^S' Li;! -J_,j^'.

OljUJl,. jLill ^ ^. 1^ ^ iy^' f-^l

,^,-^1 ly^.:^. ^ S • , J^ Ji^

L:4)1 ii»—i^>l ^ i^'l'li .ijl>->J ^>>-Jl

^j^j .tj-ij' t-l-^t^ "1^' ^-—'J
i«*WIj

iji iS>^} .iA,jU-l Cj^' IjJ -JJ^' J^'L.l

i«jil ^jj .i!\i^ jifij ijiwl il^ Jl

OljUilj jUll iH" __p-b b^.j-kl ijljJ-1 i»-jJJ

li.^ kl~Jf 1^ ^^^L" aI:^! »t«A' iCjJ^

,1.V-L:r 1-^ J<^'J

^ I'uC.'lJl J_jS; ci^'J-l ^-^ ^J .J>

-^ Jaj- LLjij v»—'* ^>- jJ^' ^r>—^'

^^ _^l ^^1 J jUll ^W-r o^

^ gr_pi N ^iiii- ^> jJ^ ,r-i- -i^j 'i!j

.;Jlj.ll ^ .v^^^J -'^V '^J^ '>-^'

{.J-JI ^ f >JI IJJ. Jj^
Oj?Sliil jllsij .l+iU

^^ __,ji^ij jLjj^b ^1 ij^ i-A^s fj-J'

t_fJl li» Jl^; L.J.*j .»r^j'^' ''yr oLLt

rJ„Jl _.^ ijj-j ^jSwJj Jk-lji
f-1
—!1 j^

.IjUiij jUJl jA ajUw Nebula ^^1

"Vl l>ljt i_j i£—Jj bijj.^ U>^





iiSLiaill OLTJ-i rtk^ijj OJ>-i US' liJl-lil Vj-'^ *J>*

*^''/ >j* i-^V' f--^'' rr^i u~^^ ^/ iy^ , '! oL--l_)-lJl oA*

_^ LJj
_ij^'*-' ^J^ ^liij^ '^J^ Jj'^

Ljji^' ^Jj^* frji^l'l JU BtLJl kjjUi, oLr^l

jljji j^ i^UI _^_^l -IjiJI it^ ^-_,

js jT^* .ij^ t'-^"-^ aaJrtJ _jl /v^ j'^^>*^^ 4^

L. 1-

- -/' I *iAJ U? t3T-<

-I I
h-''i'ii--i.n i*^i»Ti-BJ.H'^'_j<jr'^'^'''—'j*^ i-j^

^l^u ijidii L^,.j jJ'y jJW ,y~iUt ii^

.r" 'r^^-

Ul=J.l ^L^ ^

-II f J^' J- fj=^ ^-' '* ^J^*

ijUJI oji iy^ji

^, ^^Jji .i;>sti ^i ,^\ ^^v^ jpLiii

L^^^lk. ^'l^j .^y-^-i-ll .UiJI I4J ^ ^1

.j?Ji aiJJa; ijili t_^i ^ j--^>* j^ 6^'^'

.1^1 ^ U,;^ ^_C: ^11 ..^1 ut .i.-^\

,Ui^ii ^^ i,Li53i sj u ;^^i diij" ^

^^ i;|^ii ^_,3 \\) oiijS'i _t-iii OS

^.^' '^''i; ^i-i'-/ ^'^/ ,-^ '^'
Ji-^i .^J-^ v/ iiV- J .-T-i^b

^a!i ^>JI ^>l : -^^-^ J 3;^i ^-^-

JL^'I ^_Ls '<f^. 'J}J* -^^ UbU. jjio

iyij ^ IjLA]I ^ '*i~^ f_jJ^ ^J°'"J 't'^'' -
'

^^^1_, l^_^'l V/" ^ bi~ yAt»

°''^'
ls" 'JJv* -^^ ^^

^'-^J--
^-^^ j'j-^*'

^^^ij Sculum J^}^ r^ t'.'^'

_.j. ^^ u'^ ^"S'l ;>. :^ .^ijij

^ji'lj ijjj- v_i-.li J[ Scutum J' iil^l

^^ ^'j-^

?>' W

Tl,' J'^ -^ >

iuJi

3JUJ1 Vj=

iT'L—-; isfj' tj^ i^y- ^-^ '-^ 'i^J^

;UJI_, jUJl ^> ^ J'^

1 ^\*=- "'r*-.Nl

>i jL .

jU- -^ ajji- L^ y^i 4L*j: L^ -^j^}

o i'u* fl.,j-'l ff-^j
-^_7*"J *j-'^J-^

k-J'uiil ^5^

.iLjiiLl lij^^\ ^j>»^^ OLp_i»j^> ^ jT-^'

j> ^,^1 ji ^.u^ i^J' °-'^' °-'-' ^J^'

5j'J.I
_;__.

i-iT Js, ^±:^_ i^liLll _ija ^Ui; 01

^jj«Li iiijii—V' «Ji^" u ij^ jji;

.iJldi/|^ TV. Jl_^ i^l ^ji'il iJaJ^ tj-t^l "-* .:>gi jiiiij jLji ^L/Ljju ti_^i i-i^ Oij '̂^^j jjj.!,! iJldl.l k_.-jj fUi OjSL. Jl (L^I

tr



^'

^^J^f^

_ t f

t5_j»^ U-is-j iJtlJl i_jjj OJ j.iSXi]l ^_^

bJp jJisj' JJU JiSJ ^ '^^J' ViJ^^'j

.liJL Lii ^_,jj ^1) ^Ji\ ol^l

.jJJill ;^l "J= J^^l

fL.1 (.LiiiL jJJill ^\
iw.

^ji.

- ._jl IJjs —i^Jiij .cjjJl /4iiJ iiiaLJI

jjJi" tllatl t5_^ jj^SlLiJl n-ii^-j "^

' ' r
sia ._ij^. .13= iljjj Ji Ljj^ ,_. T,o

L^-lf L£r=^ ^' '^^^
^'_J^'

A!-t::>^

^JLij ^ JJI t_j~ii3' - "Jj'/" "^J-'J 1-.-=:^'^

t!M jj^SLLi'l J^ .jLi" i^X'j ,»::^'l

,j?!-'i'l Jj:.- LjS-Ls-i jJ-J-i *^^JJ-= "^^-^

.J—. _Uj i:_,j (iU _ij,j jjj (L.,
—ll 1 ^j'j

|r^^ .(j^^ is-i- Jj=- 2^1i J^

J_^ U yjU l^JJl ^jJl ^ ^_4_JI_J

^.^^l C.\'^\^^ ^^ iijj j<^j

^^.'i'l 'Lj_a«j ...^^^ Jjfi Ui ;^.-^..'JI

1-1 -lUil

_* 4.«>=^^^^ cj

jjjj iliU oli=-w ijtij.' o'^^l

-iU=.l| 3A* jl ._j-.ll AijJj i^j^i yllaJI

iJjlyl-1 lijjjl Ji-liJl; ij—^ ^il-* ij^

^Aj^ a^SJjiJI fLi_^'1 ir^ »u_-jj

^ aJul O^ji jl OLaws*-.?- jq>o t^a>tjl

11 all: ^_J
jjl (Ij^l y: Bibs' ^ii jli]1 j_j^

»j»tJl j^ t.ry^\ ._jJ_jJ Jl oilil »lji

j_,Jj: Uj ^J^j'i'l ^ «_j>-_ji.' "li-l j~^

^ Ljjl Ujj ^^^:y^J^.xJK Jjjw^'ilj

^ .^^UJl ^^ Ub_;J-. fji_J53l_j JiJJ-1

w ojU,i jj5j Ji "j'j^
J''^'' fj=^'

. JUil j>)l ^ JUil Jj.J-1 ^ii. tU;L-

ib—; sjjlJIj tj-Ull c_>p»^'l ,_/i*j ^e>j

jl 1~~'^ ^'/'' iJjjJ. iSlli j_45J ji^^

tr



tSi»_-iJl jjJhLjWUi^ll JaH; ij*_i-,> »:f jl^i»v jj£j Uj.:£j JjLcj Oijli t^jii ^1 ^IjUUaII jju^-S""^' ^j .jJuill iaUiOl

.j^ 1 . .
,

. . . UsJAC j_^ ,_r~4-iJl pjL«j »_ji ^1 Jjsti ^1 ijjUil ijjjJl 43UaJI Jjc-iJj

.^ijs^l 9j3ij ^1 ji AjLUI ^jj a^jv >.-4-j' -i^'j^J j' j^ **-^' isU*]lj

.ijLpj iltljl* -4^^ *j^ J^ J* i^J •'^ '^^"^ Vj^ ^>V J-*-* -^y lT^' ^j^' i^UiJI

• - .-. ...:•"• * -
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* *
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•
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J



oXa hij jSs^ .U^UJjI jf^\ jl-kj^'l ^

J' J'j^^ o^ [-^' -^' ^/" ^^- ^

i^ij jjj-^' .-Ls j_jj \_. .. 1^ yi

^JJl^ jj-*^ 4j*t*i>:? CjilJaj ijU .A-J -ill

'JJ^ ^>' 'v^J^"^
—'^' *—— J_f* .JHj'j-*

. |j^1j:;ji .^^^-^
;

d^ftjii' • ^ tj-'̂ ' i? *ii?^

.j'>Ll| JjjLJI jlAi. ijiij^^j .-isjk^l

.( U-lAi'l ^.-Li.) JU^lLL •u-.U o'^

i^ji—J
{'3_«J-i ^—:^^ jlw .^' J_,<—^j J-^

X^'i r.-^" ^^ .^j .^--^1 >

ji\ U^>l J^ J^ U Jl ^y.

"» I'l >>* X' -^j >Jj=^ -^J -t-.-^*

^Jl jUijlj ^L^ij ^W (5^'

jijjlji .Liji ^,~-j/J
yij^ii ^ii_, (ij^^i

«iibl ipj-jil ^U^J .,>J=^'I ;.^^^" W^

ia.. ^ ;^1JK iLji n. ^Lt

'r>^'
Jlilib^, jU-jfis'^UV--'^(»^'^/-^^JUJ,

.UiJi iT^
_,

_> ^ ii:_,L_-,ii 5^1 ji

.utL ijiUiJi ir>i

.^liJI ^1 -r^^ Ja^: U .r;,-*-!.!!

itt^l ^_J?tJl ,_/l«J

bu -j^l _J^I ^ i^iUjI ^j-^\

.^^^4^1 aj>JI k_-J-^ tU— ^ LjOi

^yii-U jl ^l_~; ^Jj=1 t ^ A i t i^ ^

oL^l; rj^^-)' O' rj-r' '-^ j:—ij .Ls-»->iJ-

= Vo J\j^ J\ J-al i.^^ J=P\

ak_:l_j. ^jlyl -jJl jL>vj ^,« ^,S^

l/
l.UUI

^ jLJI. t^ > .'lil.

^>- J^: Jr^i

iljcS

Jj'U ^|S^
r>=^' '-^ -^^-^ji^ .^--''—i' .OltL. «-aJ klJl'l |_jll (;_j~a.'l wJiJ^.;

l j-.ii a I ^1 Sil 1.1 ^ J''j .'-'1 ii_Jlj

_,! _^_-!_;i jUJi)l ^ y. J'jS'l ^^ ^>
s^jj ^.5^ t^X'l lAlpha Cenlaiiri liil

Ijja Jji-j • '^^^^^^ aj>jl i,j5.^ c-Lh*—- J

Proxima ^-r^j^''
ji—Lii" j^ ^^1 ^}'^

\

"I'l -Xijj ^^ N tiJjl LCentauri
'

^ ^j-^a;^ '^' 'j-l* J' -ii^JJ -^.^ '^'^

aj_- j_jJ-' *il ' J^ f^ lSj^"^' i^'^l

oliL-ll L^L-l Jc :_

—

J-} i^i_fi~'l

^.' v^j*^' u^ ^^' r.>^* J-^' ->^

^, .J >j^J ^U=il ^1 ^jJ\

11 b'Li-i :jL_*U' t-^^ -u^ J'.i

.1 ATA ii" >iJ.l ^>(i.^l

iJL' 1^1 U>J fi .^j^\ Jl L> lil

^^.iji j. [^ jjj: ^^jS'i jN .vyJi

^JajiJl Lj_jju jjl i_Jlj o_-ij (^^'

Ij^lj .(jltil ^>b>^l iS'jj- (Uii^^b)

fj:>Jl Jaw j! fL-AiJl Jijipl n__„'l

i^_j— "jjj l_f«;.ia
'—i »Jj -fU—ll J C^\i^

,_l i^Af. Ijiliili tily-i:^ L^ JJi jap

•-iyi.-ijS' jli" j-'j .ojl^—^'l ^_j>^'l

to



,^-^ N jAf ^ f- iijj-l ^ -ki_r—

'

aJJb -.^ _V>-I* Ljj~" t^ - 'fc '

"
" lI —y j

^lyK ^„^1 ^Z" sl^l J U/^

Lojjai J-ajj ^j-^ ^-^-^ 1 0^ . . ^\y~

^'1 '^>•i'l oi^i ^:iUi o

i_i«J' ^ • ^'_«>v Ljf.jia_ Jjijj Jjj_ji iiUa jjy ily ^ Sy=^. ^''^'

Jj^SJjiil ,ji^,_) ."jjU (;^;t^ 1^1 f^_jiij JUjJj ijUaJI aJii J:->t:u-Jj -"jjl^^

4jI:>.^ jlj:: IjJlt ....si^ll j'X" IA_;

^Li^i ^_pij .Plasma Jp jUll

.(ijjij) iitUil oljLil

ol^l v/' 1^-^! u* nAndromedan

t,\ja i-j'VjJ iSLi. o;):il s-ii Ai-i^'_j .LJ[

^lXJ.'l Ju-J __> JJJr' aJ^ %^ iibUI

AjTiJIj A^jJ.! ^lyr' :AjijljII ^^^^1

Quasars) ^'ijJI i^y^^ .'^^'\ LfJj^

f

I—fLiWfll Jy"^ ^-fl^ 1_?J^J t^ljW'J

.iijU oU-

.

_-^J

^ ^1 5t Jl oi:>Ji ^-^i ^^-j

Supernnva it^ ^ jl^l

°j-.*^ i> (^ y Wl ^! J'^ ^>'
*j^l S-jJa-- JjUj id)-Li)lJji Jj -•"%=-

-Ur-

J-aJt:

—

i ^^ '-'>?*) Ji''^ •J'j^ 'j'y'"'

.("jJJ^LiJl SjljJ-1 i'-j-l.S' jlMl _,=~a." V
f._j:^l t_lyS' iUUll ,j_,_^l ^^- jU'j

- ^ . . „. u - ^

J j fj^^ O l!_J»
iiiJi »_Vr ^j«.-

jllJ-l ^L;--jJ (l_i_^i-l v-^ '"T^; t^M^'l

oia l^^^j ^^' '

'^J
•i=^W-l-'l I ^Jj

J[ 'y^J .jUil '^ iL'La Lj_- »t?iJl

aL'Ls J^jiT a]j:J tiS;JU-' »^ J*«i L^-aLil

Uy=^ r_,:^ii ^.sr! \^ iiiii aikii j^

iB dV* °^'
fj*^ '-^J~"j J^V' ,5^

J,. i;i-)LjJi f_j:-JL L^i_;i i)u_Ji Ji.

i™J^'i ii—l il i ("F^-J^ ij"j "ij-

j._j:-^l| SJJ. jjiCj .K »ii» Js A Hi" ^

jlf JS^- ii^iT fy^J^ ji* J_f!C'.

ijjL C^l jX- iiL_LJI ^^ j^\l

.oU;_i:i-i jij^ -^ _^Ls:j] ^is::jjL

-i^l Jc_, tN «iJlt_; R »j» Jrr:ii.'l

.S >i^^» aili rj=i J cj^/j^!'

^^pjl ^l>i;Jj ti^_j>Jl J_ji_yJl jLiJ -Li

^> i.'l:Ll aXs Jj . J_«j Jj- JJ oU_-^l

01 J;- 11;- ii^ »Ul J_^- iJ-^U^^Nl

^^_ U ;..jiJl f_j:>Jl ^'j .juS'ioLt.

ajL_. jp i^j_j ji;>: .i-:^ (_^i _^

Jajl ltj_iJ Lj_ii*j ,_lJ-=J_. . ij^-M "jSJi

ij Uj ii^LJl iJjaJJJ jil_;il *JiJl Ji-

w -

.^ibj .^>.l Jl J.L^li ^

f\



fti_)-Ull (jlll >_s'>U. i}j>- jj-jj ^ Vj--

01
J-»-;>^

'*—=< -'^•^ Jj'-^' y—^^—*'

jUUij jjjJ.1 oliW_jJi j^ jT ^ ^j"^*

jl Li nj-ijl "*_,—1 j~-J ^1 iOU^yj-Jl

iAj6 'jh" Jl'Bjfl Jt.w i_> J'^ '"^J

Jjj 1 ^ . a i i;^ ^ ^ ^j^\ jiU'l

oL.Nyi ^> ^_j;r^ ^ ^.sS'^'Ni

Ijjs JliTj .Uijl Uj sjJjtLi Ji iJj-tdl

Jl_^ JjJL_i. 0'-.:i.-l_; i_)LjJI JN^ ojj

L5*^"
'^^ J^ 'ipl^' yt_i-J.l jb»--ill -Iji;

^^f~^l iilif Jjj; Lllc iiUT Lj~la«; L"

..jjl jJ_j-aj' ^X^J 'Lj^ '_rJ'>L5' .

oi> ^ (*5j1v")
'^l*^)'l ^'^P

_,;_i_Al ^^ ijip-l iL^l ^ir lil

jbjjVi 5i VI .sjjii „-^L i^jj _^<:^: N

1^ L-Lj-I j^ l*:^'L-J ^ t^^*

o-laj- fj:^^ r'-^"^'
'-^ j-'^" -^j ^''

oi J tSj ji jjij i«UiJN jj_^ jf- iiLUi

i-i-^jj -'^^'i
^_/

'-^ j^V '"^^ j^

iij; jLjji Jl ijip ^jJ-i j-u^i
^

i^j -fj^ ii>-jU-l oLLkil /^^'j .'^'

iiili

J

i^^l UJl. 'bjjl/' t

jUiijI O^jSo t_f»-

;^,_^t^ -w*.^.j
*J'_?-'

^'-^ ^^^

<J?..^.H -.^^Jl sLii- 1_L>- A~iJJ ^
jl j^ t^l sit J' J=J .(AlUalJ sjJ^I)

_^ Jj'UJI ^;Jl_iJ.lj -i^jlf ^lil^^/Tl

iy Vl ^

.;;aii

Jl> sj^I JuJIj "^jj iJr*^ J^'' yi—;

j'l^Wi IJus Jj jiUl . jjji "jjl J'j^

sJj'ii Jij l1 \ lAV jiLiJt _,-_x^1 ^1

j ad^.tj Jj^MJ lj_,-i' " i- »;j_j.ll ->

.>^ ;i.U<C;.l ^ L- J=L- -JU ,«_.:l„.
- ^ '- -'

^ f ^ tl AV jj'Li.11 _,*„:o_J,l jjjJ:. Jij

lii>L. jlS'j .5j-^I ^r;«ilj ojj -j-iUl

ii_l_ji -^ l_f;S^ j^-SLUil jl iL^j^ Ijj-

^jijajl ^r* Wj^' °~f-^l J'j^"^! A=^^

ijiLil Lfijilj «jti1 ;^^lj_rj>Jl
-J
—-a^l

^ j jXil ij_f" tj-i' itljjJ-l iJU>-

iiLiij (^~f [ SjLiI) ft.y._ iiLiI ii5=>__iJl

ol_fJI J _;_j t^-^_^l j^J-—Jl ji ojjjrjil

.__j j^\l lA* iLi_-ll i-_>i)l ^jpJI

fj^r-^'l J_,i Jl. (jiJi ^^^S'l J_jUI

sjjj .-: ., : .f- iJl IJj« - iiijs^l

L^jli; Sj^j ii^ f'j^l ij^ il-j-"j«^

,_i.lb'j .fill ti\£ _j*^ j_jjL. Lfalif

^S'l (._^i ^i ^^ i://i uiidi

jj^SLiil ;ipku_. "i'j .^yrjj-WI ^r- Jjl

jaij iij-jljLl o'li^l iSy Ij-i-sl-ij -Jl

itliajl .^ J^-' jjLa- yi J.C- (Jj^

r" 'i^Jj^t" Uiij' -Ui:—J L-J-^j .'JJj^l

^1 -c_-^ UA;p o'I - ^01>1 ^lii^'

(-UiNi _,c- ^ya-fNl fjiJi kJiijil — IJjIj

^ - - I - -J

jj^'s'l ^ji'L

J tUs^ll i._jill ^y^\ UL^l
-r.'

jLjtJI jj-b >j_j- Lis-jJjJ.1 fj=^^l i—Jill

J[i^ ji Jl Ijinj .^-^"^'l •;i'l «;JI^

ji( (ijj- ijy jjS^
L."^"^'^ rj*-'' "i^^

Vi-I oli-lj ji j"^^ iJ'^W^^
a:Uji.I1 ajLI

j,^! Jl >_.i4 ^r-^S'l J->U-U i^jUi-l

aAA ^j ijyS' "4*5" •S'Iji' L.-L;t_) .jj-^jl

wSJi Jl ^Sji jJa-Jl Js. ^jji jU-^l

^>Lll jL-^j /•^U^ ;?:.Ua_il OljUll

i^Ul aliaJI j^ U-UC ."i'l

CJj Jjij lJUjJI ijju ^::>- ajiVl Jliil

_p^'^l ^^ ^lj]l ^l_^Nl Jl Jl^ Ji>

L_>Ujl ijNi" AAJwi'l _;a^"i'i ^>«)l

Ul .;: _ij_i ^ . . , . . . LlL^U

aJjtJ a^' -n—x^-.^l wjl^-o JJj .^^jIajI

^ UiS'l V jSU'l ,.i-i_J,l oL'Uol

-VX--J ji JJ iji-jL-i i'-rt-l UL^-i
_)!

^i;i

Jl •^1^' fj^ iil~JI JjJU- l^j^j-U

•jjtJI «jLJj j_jS^j lUjjiJ kjNU-l )!_»:»-

isLij-LJl Jj- J^ L- lij—S" Ae-j~j (Ijjji-I Ajl Oju jLsti'il «1j_jJj- Li IA:»- iijwJ

-,li.l aUlL J=i^ J=.l^ oU_ll i"^
l^J . , , . , ^

^j:>Jl lj_;j .jL^"a'i i^jj" Jl ^/Jjj

I>Lj" L-a;*j .jjUi_JI ii^j J J>>J:JL

J!
j_,^jJi_, ^^_^i^. ^^1 J->uji U,

f*^' aly J >j'/^' "^J'' ^-^^--J" -Tj^

'\x^ jl L._. .L^^jJi fUJ\i o'Aj^U;

Jl .ijjj^ l1-U^ a_;^ "^j~-J -"—^Jj-V

^iLlaj ia;—jjjl Jlj-jLl eAi i -f^J^^

AJ'jljj. J iiUiH __^ iL'Ut olio" ,,jJi

.a; a-.cl iljajjl Jj

(.Oii ^ l_p- j^f lii u jpj LAxL^r jjt

Jls-jll Jl L«j*e jiJiJl J.^ Uj-ktj . Jl-J

:VaJ^^\ j! 5j^l ibSJl oli !.^\

\^i l^ JL- ^1 ii^l (.j:^! ^-

j5-^ -^y' .j^j U:;-j"

.(Jaj ijjS'ji.l ijl>i-l

^ ^

^l^iT ^^^w^ j^; .i~yV* ^^>'

/UU O-IjLL.1 Oi iljJl J j^jjJ-4.11

yikJi T-b]i i-tjj ..i.L^i fj-U-ii j^ y\^

alj;.H iiiS" jbjj'j .alyjl Jjs- "AJj AaJs J
OllaJ j 3 f ur '^-- Lj*^?*^- ij^ ^l^^j-^'

^^ LfJl L>-JJ 8-i*ljJ'l j-i'lj.ll j^ «-^;l>>

;ii u > .J^^- 'j-U^l iijbLl AA-jaJI

»^l 't-A^ tUjIjilj J5:»-jULl ^likJI

JJliiJI /;;i»-—J tA.-JJ il-Jjil Jj .
jjJJl j-'J"!

Cv^JJ-^' iJi_iiil iljjl LaJJy ^1

. jj'^i j-^S'i j^u^i ib-y J
li-Jj^ aAiiLt i-Lj _;--^'il J^^jjJl j~»^

Jp JJJ^jJI O'iU-LtJI ," AsS^Jn^ fr Ijil Ljj

aa-if alyjl -i-.-jT L—jj .iibj»j jLjsI

lJjJJ a4?-jljLl oLiJi'l jiJJy '^jl=^J

UJ_ ^LSjJ ,rJr^ll ij^'l J i=^J

sSlil T.>iJl -Uij tOiJI ^uj -l^^

iV



•-i^JseH

yjjjji JUiJl

jj^l

*:»ji ^ A - ^j:^!

i^jJ T ! — jijiJI --JjJ-l

4:rji TV.- v>^'

Jj;
^^Ul yj_Jl ._4-l iL^__^ AfL_-

kl~->»J Oj^V' ""-^J-i ^>^ 10.^ *—'j*^ ^J^

Js- ^yi-''} JL.-i.ll j^")!* Lili_J= j,l^

JS—ul 'li*i_4 ,0bfVl ^iwoi jL^ >lLiSjJl

^^ji ij^Nl O^ ^j ._;^_kill jL_iJI

^j4-U jj-^'j jL»-iJI ;|_^ iUojJI

^^1 -^^1, ^^1 J.L^i ^

ijji ^ ^jJ^i r^L' °j-'W' ^L^~i s-Uiii liji aju "Jlfj JXJJ ltL_Jl ^ 4^Jj ^4„J ^ ^JaiJ'

'^ ftA>-\* ^jJ /j-*-^ *_Jiftjl |iJr J^ .jAv? jl .JIjjJI XSS ^ ^L*J^[ T"^^'^ j-^ '

r* j' '^J^Ji

jj^JjjJJlj^jail J^ .,_UiJl^.^olsIl^L.-b JX;^l^J=_,"l'l_,j=^ Jl Jll^i; iL;b;^4iJ-''^-^*y Polaris v-^'t^^^,J

;s'-^ J «u:i J^ ^K'ji' ^J=-

fj^\ v-Jlj j^l v-iJ' L^/

.(U-JI ^ 4.J._, i_;b j_^il ^>

;jij)i UK: <H\ ._^1 ^ 1^ Jf

iS^ ^ Vega ^ly' _r--J' -.yji *»^

L;^ i:-^ T T. * < _Uj* ,aj\i*AJl

j! Thuban jL_^' ^_aj .j^_

tA



^J^JJ^>^\

. i_,jyL>ei\ 5Cai«:i^ti*^

j\.^ji\j^

—^ <iJli^:j\i- Sii^

.ii^l ol__^'U)l JjU; o,^ v>>

jy^ l-Lt Jj-lj ^j'^-' d')>- -^3=^ ij-ill

Jiiiil kj,^l i-l-- ,;j. Uju'

h^ljl
:r* tr-''

Ji^l

l^ ijU- -suJj ,-u^ii jl ^i ^ ^j'^'i Ji- U^>-^- ^1 Voltage j; j^j: ^ ,\^'i\ j^ ,j^i ^ i^yi

J* >, ^iji c^jj J3V1 yr>i jyii

J =Uf^Ll S_,^ ^bt ^t-i-^' 4i»L^I

L -̂ J'J- jp> vj5L-_)jJ-

"L-i J;UX^fllj>-

j_jA>J.l ^j^l ,:^U sl^^U j-^ -l^-^

.1^ !ia:ii.\ i_Jwl_^

ai.Wi ^^j .tUiiii ^ ..-i jjii-i j_^ jj. ;]Njii ^^.j^ ijr j*^j ^^-g^i. oi-^j. i^ii^^ ijiiku iiu-

lj

>v

JjjM'j J.f-?^'^- OjjWillj ijlijl

LSjl>il ^ji4-l ^^L-Jl Lli ^ ^J^l_^

Jl J^^- j~^:i u-^j'^'l -^J^J^ Jj^ t"

Jjjj C;J^ tkl-'lj TJ"^ l/'j* -"^^-"J J*

JjJ- jj^ i:^-^' lii-i'jjl ^liiji J^ JiLi !l

.sUiiil ^U-J ^UJ ^;=_^ J a/'y

iU-jJi ^ _;^ j£'] il'UJl iUjJl

^jiil ^ ObrjjJl jAp acl^> a:,i.Ji

hJ^^ OJlS" lil Nl ^^_kill JU^I al:4l

r^
J.:j_jl klJlS"

t^



J_J-»-^

.JJ^U i_J s^JaJI oUl^ j^ i^^Uil ^._,ui* j^^il^ ^.^3j^ J'
^"^ k^'^' .^UJI jiSl j^r Jl

i^''>lil ~JL,

"i' i^ii^ljy^ J_j*-iii_LI Jai-ilHla 6l

jjL- l^L.:^; *liCi tUU-1 i^->UJL ,_4_:^

"JJiLuT Ul-Li »LiJ'lj jl~*iii

^ 1 .^a'.Nlj Jjj«_aJlj .jUsJiiJl Lli

C-^ iL_-L» ji^ii-'i a\ji ll Ujjj »5l>JI

jLJ-l
_;_^ ^1^1 it V'^_:4i' -1=^ ^J^Jj^* >^-^ --'r- 'i;>^' C^-r^'*

iJ_3^l s^aJ- ^a}\ .-Oil -^i^

;o^ ^-iJi i^i^Uli /i; .ip>)i s-i* Jt-

j) eii^i' Ji 1^ill Jait-I j^ iiUi-.! ^1 ^,_.

OljLi)' siji »ji-jt;_) i"4;_fS^-:_jj_4-

Ajr-'iiA '',Jai\t iV'-^' J^-^'j il-Lt is-'lU

."SSX-W jLij! i>s-T'j )^,;- J'^'^y.
*^'^

^^'' i>'_t^" r
It; rj^ ^J^>

\^\ llll= i.jji\ l^JljjJ o->^ >=

J ^-iJJi jj-^Ij jU-j^I J id\i ^^1

^'liUlj ^^UiiJi ol/jLlj ol^'UiJI

.vljL-jljjJlj yi—!U ^jlj-Jlj *4>-jil

ji ojJaiLl jyil J^ jjLj i^iJl sAa ^_j$w._j_^l ^^j .-Jji -H_l.l iJiHj jljjJl ,,--^



ai^\t>»J 6^ji' (^jis^iii) oiJiij

03-yj

.JsjVI l^ i,.;*«-iJl Jy- jjJj vTl/" ijuJ ^U .ijljiHj ij^\ *n ^- |»;i J^ jjo; .(.jJaU sJki^ _^j iijlj SJjU-- jil_^i ^IjSJl

-^^-J^^ij- yt-^'j J^- 'W' >- ^^L:^

'^j' i/ v^i^' Jj^ -^l^
»JJ-^- fjJis lij:sf

.7«»—Jl ijji— _u* ^ijfl! »-Lj i_j_j L^ itU

lOiiif Vo. Jljs-ii-ij-JlijI^li^jj^-j

Jt t\^, ilA^i i_,;_^i ob-_,; J. Jti ;^i

,tUi.'i J ifiy^l ijUj Ojj J._pw! L. iijl>l

ijbV .jiS:^ Li L-^L, 5y.jjl -Ja„ ,^_,I

«4=-) i-Ml A^l J] .j^ j_i, 01 j£^: 1(^1

,Ojjt^ 0_^j *^J^J^ eLi::—I) toj*ij l 5'jS'

r^' yi i>: i^^ >^ L^Jli L^v ^ji

:)jS; Ji jjih >Ui i=ry^' Jj^' ^^ OUL-

^ J>i—^' "-i* iJ' -^J^_; .ji^' J- "iLJi Ij-LB

.^Ifjj Jjl oljj b_j£; .lijj-1 w-j'i'l ^

.^.Isjl iXJ^I iJijk!! ^^Vl iC.v.-:. f ;li

Venus ijAjil

.«u£Jij ik.<iij^1 ,:_.- _.^ ci^ i^ ^\ij

0--S'_.i!l OjSj oj »ii Jl oL^LiiH .jj _^j

.ilUil tUt ii- ^;=.^ j-jjl U-l IJj, Jl

Ij^, T i r _ir i;j U_,_j^ J_j;> iy,jil jja;_,

Lj—^ ijj-l Lj'Ij ijtj'i jjJJj ,_;^L^^I ^>jVl

ivlill ^jljil ^jj jj jjL iS"^ o-it 1ji^l

>^ii ^ ^u jSLi, jb- ^Hj .^_,..^i

&j.*jj^_» JjUaP Jp iiii^ *_b^ J-- ..M .0-^1"

i;j,.S'l ^IjiJl Ljaji ^yJj ,S£:>Ll_. _>;^l,-

Mercury Jjlk&

._r-iJ' J! ^jSSll .^jSlll
J* JjW

VJj*-J Jjj^ jf- O^*— Jj*^ '^-JtIJ Jj-^

-^ iiii>T^ *i'lS^^ JjUiC -<tii-. .A^_^

i-lj-k. Oji:;fLl tLUl ^^i:-i; .^-jjUt'l

^^ij5:j\

i;_j 8^_?;ii iinu^ii .ij^^i'i ^ ^i__^i

*^JiJ 4, Jj^ /A. ^.;^ .^1

IJA jihi Nj .Lit jj^l (.j.i J_^ J'Ui-"l'l

^J

-UiiH jfj> v-/ ^lyi i_—iji ,.i~sj

'J*j "^J*"' '
jjj''

'J'j'^'' '^J*>''
i-^j'j=c

^^ l^'i' tdijIiJli jl iPlanets ^j-lJiil

^ el.Jiil jjpLU.ll _i^_ ^ .;j;^l ^^L

.2iLii-l »j:>Jl ^ 8;^

wl ^j>J^ ^,*:kj t>_j_Lj: ]l i-Jaji Jj-i J. .a_Lc

^^ bjU J4,
oijix. ^ ^,-^11 Jj^ j_jj: ^1

.iiU_ o'jt-. jl Ci'ljf i^jj'i'l jl-i^ _;ilJ

J_P- ^^.x ^il ^IjOl ^ i:_^l oljh_ll

. ji-jNl jl-A- _iiJ LSjiaJ j ji. Oljl-L- J ^.^1

o^



^jl^l ^LtoiJl y O0^1 ijA^l^^ hj^ A

i ^j^ .'tf^ j^l p>ll -i- ^ ,

L'%' ^i 4«r^ U Jji._fLf TV Olf_^l

,iA^i ol.'ijil ^ Ujjiji idVjl LjL^

.ij_>Jl tjAjJIj J):5'ljJl «j j-liJ >_.ti ^V

^ -J i On ^j'j^ J-*j ^>" j^y^ t

^l ^iL-Jl .Ji J^ .ijU-l ->"Ai.'l iJl- j* ^-i"

i^J^I J:rilj (^l_^l ijIU^ jja_'l «;_>::-»

.^y]l_. i;_pjl_, ^lS-^1

Jupiter i^j=^' f
l^

il^ ^jut-j -J;'Jd L" l-JTjSJI jJi2J_; .i*.:;?^

t

>^j .^~jjji ^_^i ^^Lij'^ "^r^ •'-'y

V-fIj^ Jy J-J=^ J^ ^/^ '^' -:?/-^'

J_ji-iiL^^_^ll-lliAl:?j .^__Ulfi;iJl

o^jj-W* c :r~^j j^ gTji^i jJi^

XS}-\ Oiil.1 i^^Al J}'^! ji_,^ J

ii^ jiis\ ji, £ iJ'jl-' -^j*^ -^J
.oij.1-- l:—

-

ijill ^jjJ.1 x^^l L_^/^i 1+^ ^,—^1

-JJlJJNI^ * lijjij^l J=}i\ ,.>^ 01

i-jij Li.1 Jj 4i>^ ^^'1 iii-^1 rji-'''Vj fjiJJ^'j

i O5SJ Ji j^\ Oj 5JJLJI ijjikill Jji'j

\-a>- ^jUa; i:^^ OjjUaj" j^l ajU,l _>•
J-*""^''

Ojj .Lj>' jji>l |.-^i=>^ 'r^J^J 4>'j'^'' Oa

.
j-iji ^L>^ o-i^Scj uL-^i ,j; ^^jS'i J_p-

^_:^l 1$^ Lj-^ll Oj£i! L5>i oLJaii^ ^^.

.S/U^l j^Vl J «>JI .la 111

»k_ Ji- jk>-\ 5j^l jtLil 0.-3SJ Aij

j! ^1 Jjj tsjl .oijii jj^:_, .^1 Jj:-

Mars j^jil

.Ljji; ^j"^' ^-»»^ wJuaJ jtijll n-^-J- jiti

-iaijll ^> l/\ jjl'^i N ^J^l!' ;J^

.jl^Jl J-)<=1 0^ 1- Jl ^.jll ^ Jf

J^j' J 3 -+^' •^'J^J *^>' >-->^ ^ ' J

Iron Sulfide -i-;jJ-i j^ ^^ J -bjJ-i

> Lr,_J=^ Ji- ~>Li OL^ lib -Core

^-^o>

.^liL. jj>^ J.^ L^>j^'l Jl. (~>Ll jjA:

iyiUi) <,^y O^'ly -4-J -ts-Lu- 0^ J^^J

Jiju p' ijSCll ^^^i_a; Jj-I j*i:i i] ({Jjrfiiil

=b'I i^^-^l i_^ ^ _^I ii-r jS-Vl 5^1

^^UiJl JUJiL_. .^j..^\ ^y- ^jii\ Oljj3

JLJ^ (HI Ajrji 0'^^ "l' 4Ji^lj ijl/Ll i=^jj

>*-> Jj^j^j^} ':^'^ ^^^

^Uii .:jLf_^ l^iiiJi jJi jj^ii _rfJi:j

or



","^^ j^j'. ^; 'rj^'' J^. Lj-iii jj,-'

Ljjl _i_^_ ^ jS^ ill \ . iu- ^ lOliLi-l

•JU^J^ ^-^J*'^ ij^^' ^-^ l1 Too ;;„

__,• iJj^ i/Jj jj iJj^SliJl ^Xc Lj^'i' oJj

/.jLT V i .
.

. . Jl V . -bv ^ Oii ^l|

_y OliU-l jJiiJj -OJI ,,Jr'S~, jLiJi yi

«V» >ii^^j tin *iU-^ Wl jLiJ i^\c-y.j^

j^ i^jii\ -»j~'j t^t?=.ljJI =LeL li-^ iii_,

JLSJ-I j_^ (_^;^^ _:^ ^ j,^\ oVi

i-ij-Jl tUljJl >^UU-1 jjb^ jj; oli-

jju JISL:;")'! oii
ij^^»^'}

."r^jLJ-i o'jU-i

Uranus ^y''jy

Sri j^i" j^ ii;^ v-^/" >* j-j^'j;'

J:^}j-^'^ J' J^h) i„^>^'l ^.t^jSOl

Jn>i_. .0-t«il. ,,i--all_, jjLjiil. jkil ^^1,^

-^1 oLiJ= J aX.U'p iJLjC*S J

.

-^^^J J--J' ^ ^V ijl_A' "^J^ O^ 'Jv^

^^\JlJ^JUj 'r^jj^c^

Jit- ij^ i^j^i ^_j;ijji :iijjj jj?j
J:,?]

._kill jlo::.! ^ iLir ^ ^l^ ^j<il Jli

Jljjj cClj .^jJij ^_^l ^ ji'—iJl

r-

or

l-i* Jl*. ;^i ,ij_S:jl ,l_^l j^y^l Ui

v-^ J!W j-->-'^ L^>Ji j:> :..^/

jJ~' i°jj^*" Jj^ i_r^ •^j—? ijji^l jj-lj

j! l>Jj .^U-L, 1 . ^.. jii j iJ^lj ij;:>

jv o_Jfli j_jii ely„\'l Jai. j^ g;y
-

,

! ,! ^

r"^'' y^ J li^ C^/ f-^ W -i>^ ij>5o

^-^L ij^j _.jU\, ^^\ JJLi^i

'I

f.i_^\i _^ ^^<li i^jVi ^^1 _,i^i 5i

J- .Li'i'i juJ vj .i^LJV'

J] ^jU> ;li j^'U:_^ li^j jl^^, i>^l ^

'j'-^ ^ J-4 -"jj^ ''^''j -j-^' i;^ ^^

jl--lj i(_j. i5'_^^ ^ ^_5'_jS!JI jt jl_.~i-U

. VL- ^jui^Vl lSj=^NI UJL^I jUiNl ^iU-j

-Uj ili^ L^jj lilfjf LiiLiJ j.4^ _^l jLi

Saturn J?-j j»liaj

f)^b J^Sj:^^ j- i-Jj Ji^ JiiU

^-•jiS'ljjjl—^ ijljj-l j^ iXif Li^l la-j.iLij.

^J '^J^'> ijl>l u- ^:jl>l iiU=.ll^ >UI|

{^UI^I j..!^!) fjJ^ll .LLLi^_^.UI illii-Vl

;jj Jji: t_jiu. •^^i- jj^j .liUj .^^_jS3i

l)^J '•^J ''i* ^- -Jaj-J ^ jija; jl .Ja.-..-.;

^jl:l-l tUai)! jf CJJ>1 ^>''jj' v-^j^ «jj-*



lyrj^^ (.Laiil jf OJb^i Ja-} ^jS^ »})~e

^ 1- jA-,ii ^ i_^ -j'l,^: Jii--^J_, .^-=j"i'i

^ V-jj ^V ^,=^i-^' 'Lij^"!'!
^Iji^'l

_^ .4_ij jfjil jlail OjJjL, jlA- jjj Jij

,^-^^i IaI^ JlJu fcju>llj i^'lij^l V-l^^l

(^U^l ^j'i'l .^ ^> '^! >Jl -^ i*L_Ji

^^ jji ^ >u^ jiiNi ^11 oir

lij .^.it^'uJl .I'i'l J ^̂ i J'i'. .-

if. wT--- :^^ ^Aiiji Wo' _p-r i 'i^

'i_j>lii ^ijij> ii I'i'ji ;v-^ip^

^IS^ ii-J>l > i'^Lf Sj/b o__l _,--J^li

^i/ji ___; .^1^ i^-ij ._-.j!i ^r- i-U-^

,

,-~-^'i _,f iJ_«r OjSJ Uj^ Jii it-j—
jj

,__;;i- ..^ b_^ I -b.. ^Ij)^^ iol

'i/i _*r»- Jjl>^ '1^ -^J- Jl t-^^Ui'»

,-j_^l ijJIi Jj;;-* ^ "^yAj ^J^'j,"' s*^^^^

.^-'v<ii '^J «-i^" ^'1 ^:ji-^i.' "">> _^l"^'

^- .li ,- .U ir^ i?jl-^l l-^bjiH-J 1-?^^" ^^^J

Ji„ j,j., .4J_,^ jj^ ^ii ^''ijiLi -4J<^'

JI l^_j,; ijj-i LJij jUN'i =i* jjx (ilJJJl

Ji.^1 i_Jui)i 4J j-c J;4 ^j-~i^ J^=^

^j (la^ i^^ i^jJ _^_;) ^jJ 1 . ^j-Jsu^l

. J'j.-^'l ^'^^' v^l

_,LJ"l'l oJjt ^li'j ilijyi- l_^
*i ^ ^y','}^

ijjf i*jJi- S-^-: '-^* j^ i-^'j J^
i-~J-l jLjS'Ij .fjLaill _^ ^ li^ 1^

1^ ^r^ ^'-^^ ^*=*^J '-^ 'C-^ '"^J>J^
'tli^ Jl[

J=^l; > ^Ui ^>l ji j! jrAi L- LjiJ-l __.

^j -_iJ jjji J*^J 'J^ 8j^*-^ j*^ ^^

_iiji ji^_. .l-tAii ux' J* jj-jT-i ^i j^

^jl;p- J*^J (-J-WlJl J^ JT^S ijJ-aJ'

jL_i.^^ _rti ^l.j,-i Ui .S/.Ui]l oJJ-l

,..k_ll JjJ ^^; .^-iJ-l ^-- j^l ^U~J

.jCji ajl Jc Jjj j^i^l _itl

Neptune j^^

Ife •iSl L < A i 1 ii- j_f^ '-r^^ ^i-i^ifl

,.:. >^^S'I ^>i| ^IjS^l jl> >j

Vr ij'y^ "^jJ "V; -J.^^^'^ -^-^ =y^ _r" "^^ilj

:)ir li Jj^l Ljji ijl 1.j^ 1 ^jUi L- Jj;:^

^j ..r-^' J* ^' '-^ Jl -^ r-^ '^J^

jj_aj Jjiii Jl Jl iiwij.! ijjj-l ijljJ-l 3^ji

Jf ,_^_j<C]l .ilkj .'til jir Wj 'j=^l 5jly.

Oitjj." U ^1 A-.jT^ jUji fljU jj~

J* j'l-j^'' ,-^' J*J -^f-} JJ-^-J -^>J

.,^_All fliiJl J ^_^S'l jU-'i'l^ Jljj:^

J ipi_. o,j-j ~S £^\ J_^ J^ij:^ JJ-J-JJ

Pluto and Charon jjjL^j Jj^ilj

1 jji iJa-. sl^l ->4^J >^y ^-^-^ .g^-i -J^.

Jlj5»j j_uji] ^ j-J-sJ .,-J-a" V^J^'



ijti ^ jjjil i-^jT

-j-jljH tUai!! jj! OJ>l i^j^' V^J^ "JJ^



jJu)^- ^p^ AsUiTi
J?

^iJij ^j^\ A)ojSi ^>uii jUii v/ -^^ jj!^

ftSUflJi oir^i ^jj-i ^:iiiJi ur ,j;-3 v-s'j^ *diWi oLijj-i

" . > - -^





^^ jji^_; -lij^'i'l iw-f'j-jO' ^-- .,;iN- ,-»-j'

J^.S'l v-ji' ^L.-j J=^J .«V^> j'-''^'' :W^
t . ^ jiTI dj^ jjjj jl ijLJNl ije ^_j^ jj

Jj l_J _..^l j.> ^'1 '>J

jL.il J^l) -1?-^^- J' \^ •^^•^ ^_rtj -^^'-^j^

^jT j;.^^ (__U-j j'^l -i^i) jLj_. (o->-^I

^yljjlj ijj-~'u Jiiji'i ^liU-l jJb"_. .jjLkt

iii Vii is-lt ;Xi .i>^ji^ °. "I »j-ii Jj''^-

.ji-jLT \,T ;i;j.llOl^.j£Jl,Ja». jiaj j_jUo

r^'^, I lJj^ JJ

oLi^CH ..^ irJI-^'il y;;S3l h^" N.

J j-j^^ jl tL»LJI '
^--- ^^f^_j^ iliT ,_JU-J3^

ajjj; jj^ LkiJIJ Aj. LiLJjiJl j^-i_; ."^jj

^ .:_w^i ^1J> V'c- -^i^> ^-i^

iUli <>.^^j -^ Ej-j-il
J-'

'AA fU_J^ ^
dAjl ^jj; ,L^ "^j^ _JJj LLp-I ^j;>*_iL*_j

.Oj-U-i "iJs 1+S! iLtj'ij Kj,j.i-. Ij^Ji* oUJll

iJ'u^^SJil i^-Jiiul J^lft'DtiNl jv^wr jJ_i- jA_.

iLuill i- l.i)'l oli.^ _^ ;L:i_L iliUb' jjl

iiiil jljil j,^j ,^jljl fj»Jl cj^ _y ^U ijjl

ijjl_jl ^U^^'l oL>-_jilj ij/-i-i' k—i'ji' 'i^ji^

.OjiJI iLiiil _^^ :U:_Jl i^S'lj

.^}^\ ^^ _^i j _rijS.li cJ€f ^-u^

^S_fi_Jki ^ ^-..'Jl J_^ jjAj" _!'ijfiJl «-.jj

»Aa _^ ii-fcii j5^i ^ Si\ jjjX ^liA)

'v V jt njjlj jSLij ^jl-lll ol_j::— jl il li-^Ul

__>jil jj:— ^ V jjj "jjlj J-S-^ tJJJ' JjlW

^j>-Vl ^Ijill oljlJj oljji-- jjlj -ijl-ill

J! v/ ., ^ v^'jSl'i _i,-=; _X.:_,

A« i^jijiA- ^- ^1 _rijiOi j_jjj .,:,iLLJi

,^:_tUii L^ijSln, Lj_~j:Ji ji V-i ^j*^' j'-i-

(i^j'''j j'j'^b 'j'y^'j -^j^) "4^'^ 'T-^*,'^

>^,-=^j u.'->'jj'; y^i 4^^) '^J^ ^^j^j

^\^\ 01 J] i^—Jiil IJJ ^ I p—M Jj~j

^'! -^j^' L>*)
^^-J^' i^j'^' '•irrj'^^ i_f l>:il

L^i'lj (Uli) ^J'' jL-lklL Oj,^! j.j^l

^I'l jl>il >jljU. JUa iiil:Ul -Jj-> TJ^.'

.ji^. 4^. _J^i j^^S". '^^Jj.^ UJ liJhlJi

>=J ol>il J* l;>^I >-Li.H tLiiJl _;SL:^

^y^ J^'l ^,-j^Vl iiiyij ijlil ii.r ^v;»=r

^'v, -- ^^ji Jj<j J* ".tJ lUAjj ^ ^1 ^j^l^

.tUiJl >/

^M.r.ll jilkJl sl_^l

•ji^ij JJ- _.i oi^i L^J* >i; ji oiji—iLj

jin^\ JjijJjj cjiJ-i *i;i^i ^~^-'J i ^li Wj;

^UiS^l .^.--.i.11 Lj_jLZ ^ll ^M-'' Sji ^'j

^_p;j ,i.-^ j^Vi ,^-.^11 fifcJi oi;^

S,j^l iiiji.^ ^_j„ i:—J ^,-...
'JI 01 'ij

^Xl ^S^l J~-yi ;-»Jlj 1^1 -4 ^>i 1+i L?

iJil Jj-I Uajl t*-^ ^jfi i.';**^^ J^-s'iiJ sAflLt--

JlSiij ,_^ij iji>i ii^ ^^ ^.—tJi jij:

J.pj .\^/ Js. iWJ ^jtAll S_A\ iiOiJl

;iLl=J' ji) o»r_f^ ^idi itjii:4 r^^-,-

.—£j
^-.'1 fi^-Jij

LS-
iUaJl

':'ri

J>L^l ^/^'

.Ik!'. ^ -Ij^S'l _^; ^> i->^l; >j^'l j£-iJj

j.lkJl 1^ «Uj ^I J! L.li Oj^ll ^ 'i'

J* J jkii Jj^l ^ jj'j'-: ^j^ Ujji. .^—^1

iM^^, v-iy 1 _y. ,j-^i v>" ^'

._^r....._.!,^v. ,^

i-^ -jj^'j itij+i' -j"^,'^ J^ W "Jj'^ "^

\ . jM.^ Js. i-^\ xm

iUl lJIj^^'i j^l ji lOj^ll J—

^

,il;i^i ^d^i oliUil ^Li! ij^£ y_^l

-jPit!! j.lidl ja ;^

»A



^j jil_i!l pUl c__^l v^?->v jW-' 'J"
r,"jj

4jU.

J^J 1^1
' J^ -^.v

,

^^y .Lo, l>

i_i_^" OiyVl ^.^ «.__«. ^1 ,-iiLi Ljjj ij}^

tji A/.^?J .Jjjl lj» ;UJJ' ^IUj_J .LJlijlj

Ls^_^_. ^i-i'j ^,-~i!> ^'>" j^'i i^uiCii ;iy,i

lj>lt 01 Jj-._. .^y—^1 ,.J_kLl iijU; i_ljX

^ jji-i; VXS- iJjjij iJjUil j_»LjJI .iljaj" ^JJl

"_luj ^ill tkLJl liJ-l j;*^ ^jiH ;_fl_^,ll

Ojl Jyip" .^-—i~!' 5»- j^ oJjT_J.I jj-LJl

J^ S*>^J '/'' J'j^ fJ^'^ i^-.»-iJl j»- _y

.t>j^^ y-jlit-. "^jj,^! 4

^,-^1 il iLJ.ll .jjjj'l illtT ^ i

>- ^ Ol;iU ZJJ-\ iTjil _^ y^ljl oUr/l

-^jj lIi^ i^ -^' J! ^ __,—jji >-

I- jl^il Ltl jjll -Jt »Jli; jLJ iljj . ,„. ,i,li

; —- " .jJJl ^ UjUll

CJ^ ^; J'j'^'l jJio Ljjl Uj. ii_.a;3l jl^

jj -ijji!' iiiioji jjLi. »_»Jt- jjSd" ji jjt ijs-'y

7^ J! JJ»^'; j't^'^Iv ^——^' '-^r- L.U o-ii;

(^5»Jl lil Jj^ ,'j-v-; -i-wL^' "111 ^ jjS^

Jv -*L-sll ja^j^ Jji l^^^^L-tfi Jj:!5viiJ^ jilrr

i^jl—j" ^j liSjiJI iA=-j!l ;„l ^j~^l I J'j'i^

•^: u.-'j'^'' r'^ '-"^ ^i"'"!.'
J''-=-

.^jijVi iK" ji.^ rri-, i -

.

^ - ' ^ k^

JI ^UJ L;i; \
'^J

jjiii A Jij^ j! -^^^

t^H ,"-A^ lJ>:__j ,^jS'( ijiJ Jjt! oij

.^>jS'l Ji_LjJ olj_ll 0"l'V JI - 5;tLll ^jj

J^' JV ^- '^ ii^ i-ji ^r—^' ^' j! i>j

iJjiL laj_=j Lij^u Ujj- ^^ lejjil jj Jali^T

,»^l .i-^ j^ i,_r li-,i:ail ^jr^l ^bi^

fj^"j .O^V ^ J! ^,r—iJl ,-f=S^ l+i^r^

j! ^jUJl .tij^ll .^l ^^ __,l^ , J_^ll ^^ l;i

«j^_,* j^j-^il^ *J^J^ i^^J-^ J**^" ^^ lt'I-J^

• T
. , V 1 T ji :,vSir r

.
, . . . ^ j<'\) V^

To ^ ^^') '—-' "j^ t'^r-^ ;j>:^,- l("J_fi"

r;* '^ ^ ^—^'',- -(^ij^ > T
. 1 ji ^^

^J^ ts'-^i^J^'^^'fj^' J' *> J*/ 'A°''

Jljj- ;;..V-.H ^,.^1 ijl_^ i^jj iLj tililli

i—
i
jjj ^~^l '--IjJ J ^j£-,JJI J~oi^l

j-Ij_< l';..,^JI ^1 :irj^ vL-"J '„—^'

.-if>—1; Jj ,^-j ^l ly^jri' •j'^ l-' i

Ji >^»_,. .^-^1 i^ijj.1 .__>!>. J,-j__»j

^.r-^l ^ ii^ ij^ jj- tlU-tj j^l i'jjJ'

l-ija-jl -^ l-ali> iSj:^ - >o liiJl sUiVl

- idi^j+f ;j_p^^ ^'l,_w- _„.^ii ^dLj

.^1 jiJji ^_,A=. Ji ^ijS'L

(.iwi j; .Lw-S'i ^^ _^i jL_i>'i ^ui

L \ ^ a V ii- J 1 ilr-jr- ^^! -"^ - ,
M i

jUiVij ii'Laill j^l—il ^^ ^^ j^t^^^jj"!'! jili.

.>j"i'l }^ J^

Jl ;J_j*L. jj^ _jl—. C-L.jl IS .yj^\ »ija_^

i.ij'l !l ijilj3-'l!l i_ljjj >i.j i" oljjij ij^U

-—-f^jjl liJllS^I L-ljj-aH lijlji-l O-jJ)

Oj^' -4^^ j~-jJ uL^,^ olj Jij cLJi^'i ^ijj'

o-'u l^_aii; ^1 olil—Ll Jlj ijjr -Vv --"j

- i.-Li ijiJ. ,l'l , _;UlL sL'U Oljl • J"^

JI Ol-y^dl ^_jijj .^^—^l »lWl J_!l Oljjii;

.-Jj'jU j^Lj^ iftl iilLiiiJI jjl—il l*_^ J

I* .W ^1 kJjVi ^^-^^Ci ^>, __;^-_.

._,-^i jjiJ ;j;j;U ^LT ^LSLx; ^...^.h ..'i^Ji

k^-LH i^-5_v^i ^A—ii oKi_. o-ii;i Si-:~4i-ii

^~-^i jy ^l;^^'. _^ k^,'*^' *>-' kl>lj,'J

u^ o")*^- ^ti^- js i^iis-i osl ,-4yi'

^J .t J=-; l^_^ JjJ. jjOj" S^jl k^S'lji'
J:^-^'

_jij^ Ij^i" kills' V ,/i; I" ,::^ i^jtii

k,.i^i _-iJ- Ji. .i^U-i _Xi_^H ^iSL^j

.jLii J! y-.S'i jLiS'i Ojj!=;

> kT^^'> ^-^' fUiJ' J.i^ J^r'.

jy- iiiii kutjkli k^tr liu .^„^^i d_4^

'lj-jj^' ^,—_lII ^jii-j li^-K-s ^y.Ji jUi;

^Ki^^j a _ji i iii ^illil '^Jj^ ^j3 Jt_. JUl

4^ k/j^ J^ kl'^jj-W'* ^^ ::^ '^^

Lijji JS" j CjI^ "-J^j SiJ-jil jyJlj "ijj jS^

S=J^ ,jl^l ^ ^ O.jj _^ ..Ji. ^.
^^ j^l Aj=e Jt, Jii ol.__.~.^ olJlll

-^,' ^^j'l'' J* kij'kJJl 1«^<^ ^y ^1 Sl^l

jUo J! o^l J>^ i.l| .

k>*' ^\ji\

J- -^ diSji J_j3- oUsJ *5jU -jijj y^^j

_-j3l LJTj .iyv ^-^- ^l i_UiJ.l oU_J-l

^jjj .B^A-iLl oSlil i^^ jljy i ,-^^iJ\'^k iiH

,^_-k*-iJl ^ l-kj»j UJb *j^:;i ^jis k jj

^i y kkJ.lil _L_ >i -^ r-4 i/'l r'j^'i'l

'^,.» J _Jjj kill J_;3 k^j..i.ll jLjl L_.-jS Oljjj.1

•^^ :^j Jl >i -^-ii' J^ :^ .^01-^1

.^Vi

kill ^\^::^\> ^^<KUU /*jlijJI *j-* klj**-- JJJ

iM" ^ kHjiJl ^ \y^ jjUd V oLlJil ibS"

^^ ;^\ -^ ^}i\ > Lf-iiJk kjlj .^j'i'l

1 .s JiL ijjjti. ilu J* u^Jil i^ji-v -iiL'i

UJjJloL—_^lj>:jljUJlujjj .ji"! jij^jlj'

,^_^l| ij.^ J il Jl ,:Ji; „ ,il_^l^ sj..^

J-ia.i' jf^ -J^l^ J^-^ oL;Jll k^Ii-Jj

jjM JU |J .k*^ jI liiJjJl oL-—>-l jr njj^

kI^L^j5v "-frjT^ ' 'iJl i^Jt ^^y?-l pw Jp

OLldil j^ *Ua;*- - ijlll -^ SjTT^ ^i-^ ^J-l^

0^,™i_jjl OL^jSH Ll- ^Jjt-_i Jj_;Jm.^ LUaJ^.

sJj "'j«j"- .^iX'l ^ iLji'l ^ - lj=^

.-jjuj I. Ij^j ."^jJI oUf.-^U bLa..'Ji

—r—? "'-^ >^ <^-~^
••J'y''' y^ C/^^ (-~^

kj/u\ ,5l_j^l Olij^ <ri5i:^l _y^ i^Ul ijl_J-l

L^V?-il ij.4^1 jij J-s^ bm i^kJJi jyli i^

^ kill UL;-! ^A^j ,(^jJl pi ;l iljjl ji)

ji kDjJ ^jl'l Ji_ kli-l^llj >^l j> ij-f 1^

,^_^i J «r>Ji

ji_fll OL._^ wJ'l^l ^rj iLoiJI j J^j-J

k^l»_ijLI _W»L__i"j .-^j^l oL-i^^l '^ 1>^

jiijj .J^lj;. _iil_, J >jNl
Jj.

(j;.,i^l ^
""^ _-" k>^ ^ ki'/^ -^^ .j?~^' ^^

..J. Ji ^^jS'i j!_Lj; .^TjJi oi~-4-i

jUli j* oL-_;r ^ kTjJI k::jL__i.i_;

iiir Ujf .>_aj jLill Ija 5i jA^j .^jSiJl

k^^—ijl J jJ- .w-5'l__^l ,jljlj> lSj; J_fi' Jc-

k/J -'''cjj^'>
^>^/ ^>^ Ui y kJAii

J> ^ U^ ^j ^,_;_,^ ,^u)i JUli

Jj
jl Sj^L. ^_r---^l r'Jj* -W 'rjj^'' •>'' -^

jljtl Jif l;l-5-l -ut Jl lit OjS^j -'j-L" U^/j-'

.^j-SJl Jj-I-Jl ii-l- j^ ^j= -ij,-=l-il li—-i ki:^jj T - 'kf -''I; j?" kj-lt ^l Jl iy'lj

»^



J^U t-Jj^-^' l^kftJl UT .^jlP w'lijAA'

i iJI liil ji (l,Jill iLLiil tLif i^"l'

i^y-jA aJJ 01 jJJl^ j^^^'j ^j' ^r- ^J'"

Lil J—^" il- ^_. .l-jj- ^^ J'j^ ^ -^'j-'

^
n

' '^ jLjjJ 6J_« i_aU5^J ,^j*^I OlS'^

^ ' -- ^ - ,_
^

,

.Ij-ft.^ UJb jji-J '-f^ i-r^^l '-^'T^ O^ 'j^TT^

^-.>^ji -Jjl jl Jl 'U^l iilju- i-i'j -~^"i
^_ ' kJ^- w J- ^

.
_-.4..-jija'^

'r* Lj3\j>Jl yii I Ljjl J-^" ^ «*—

'

hJ^

1 ^ jJiiL. L. ijjjJi »1» >;^—
-J

• j;>J"'j ^*'-^'

J'j^ J c^ Cr^ j^ >OJ-^'' '^''^ ^ ^
iitj_j ^'i jAt jljjj ^ -Vj^^J 'i'L^ 'rs

ili ol*lj c-kj >JJI J;>>ii i'—i^ k^jJl ^j

.;l_^"Jl ili- _^K. v''>'^' J—V W "J' J-^

V^J .-^'
Lf^ '1^1 ^- *^—-^'

t°^' jr"

^I'u-iJl ^i^Jiill O'Vi^" U^LTj OLiS '-- '

0-l».j iiijJ^I JS(i;-. 1 ^ ^)»jj-: j--J'sl-^'

i,_.j.ll oi ^ '- i^-^J-l,- ^^i'-^l ^=~~i-*l

^- .>:^. S'^ j) ilj'Uil ij^l ijiUiJI JJA

liJl 3j!?-jj JlSLi'lII _^ jS-i^ -i=jV '?^~'

^1 1_^ J,—
'ii ijj» jjl»fti -Lij i_^y Jl Jy

jiii. jJJI tj-iJl ^y I.—i j-i_.jjj_^l
j_r-

jya=, jjij i(^l ^j-^^l -ui_] jJ-yjiJi

JjJj-;J . i^ljl jLii."!'!

Jl ^'1 .^fl^J jll V i^' ^;^^y^J^'

^ ;,ll ijlj,
J^^

,,_jl]l i^l iLlr.^ ijH-lS"

,|,^jji^ Jt ij^ ji iVi- Ji/^Nir i^jjS'i

,_r_^l ^l]= Jj. jiii _^ JI/^-Nl Jl j! f
,^ !l ^-J^l^ 1^ =jiyi ^r^ ,JJ-UJ JJ ^-I'uJ

iiUJl
J

ij ijLCj*^ olj_fJai^ c^*l*J' ^-Ij^' -'Jj

Jl ^i jjj l- i>Vl Jj -i=-IJl /tHii" I Jli^ _r-jLC

flijyill l^ij.*"]! ff.!/^ 01 .L^ljjj ^.-.*jjl ^^U3v;l

Ill 'i'l .^jQiii y ij-f 4^ ^iiu- ai _^j

_> ^^N ulkH xSy tj=:_, N JLSiJI ^l^Vl

j,^ jl „ft;- J ii^-^' '^ "^ iJj^ *

jiji __^j'i'i _rJ ^j ^iji j_^ oi ^^: 'i j~^'l

.<:-^ iltL^ i,^ i_^_jl—

^

.^jiJall ^, ,

--llj ijji ^jJJl BjjJiJI ^(U-

L.:jl>l i:j_jjl O^AfliJl ji Jt f
jJI iLli^l _i£.,.

OLLJ-I o_^L .4__sJl ilWI ;.:^J> ^
Jij^^ 4J1 ^Li^t^i CjJ\ Uljrl ^1 i:>JI

;;^V-Jj «mi
jr- j^ jJi J!

il:i.l| ^^ ^iii j-li

j J ji __,.,.^l| J iijrr->l "HI ^^ ^^1 «~^l

.:,i>L„i| ^-itiL- Jijt ;;_;jJi o'lieiii'
f
j'^i J jyi

Ijjr «^ ^u:^ J* ^,_*^l aljj jl tl*V'l -Ui^j

Jjj .vi'Ujjiii'l'lj ilj-ill ^jJl ^,j Ij^ y-^;

jlj=^ iil J-l otLjJli Vj^j^ "^j-^ OiA»-

.i^'ji- \ ..T ,- > •'J^ ^ =.- ,-

l^j»Jjj ^jJI faUai jl ^is, iJsjjiJI oJO _ji_;

j^ ; jjl lia ->j'ii -l-jj J^'
iJj-i-^ iSy Ji^-^

i jji I jji tb'ij .j.i=J"ii, i:ji>i ijjjJi o:Atii!i

.iiit. j! tijJi '^ ^ r-" -Jj^ i>UJi ^^

,i.Li-il^y_.JIJi.li.l|_,j^^l

,__i!l jili_ _jfl (o'^ijil jjSJI jl) jJi-.yyO\

-jljij .^--^1 ^.- «ij" '^ J-*l y,' '>*>

il -Jli" Va - 'w ,-^.s- l
l -tj^ i il J- OW iJ

ji ^Jlf i V . . J .ji_'Jl i/'4r' "-^-

'rvvA y Jails' sA' . j—iji -J=~ 'jiy-

jjpL* Ljij :0;a;i^ -U^ jJ^ JjiJI J^^-J r=JJ^

^ ^1 _,u ioi>Li ji oij^ jV Li^b

,~i--yjiil _;j--3 j^^'j .'i~-i'l ejj^aJI OU^I

a_.lj* .^ J OL^I jl Jb t- lijjl jt SJaiJil

.^l_^jLfll Oil. Jl Ifljla _L^ _jUll ^..

,Jijly-' jjt^tfu J.jjj ii -L^l_j*ll oJ^
J>-.^'j

3j_j l;_J Icjjj jl Jl ^^Js3 fiJtji "j^j

oLIijte-î"!!! jjj ,-fiij'; - Obl>ij1'

jt i^i_iL Jijc ,iijj ^ji iii^T L-jj.

3^ j_Lt fljLt ^j^j -"j?^^^ j^yi^^ ^^JJ^

,
^1

, t
' ll "JJ' -.^ ^ ".;>T-" -I a-l.»-l * 3j?^

1-



l'jj\ isjln^ J5v^ Uk^ i^J^ ^'Sl^^ J5^

_y i^lLj,! Ol^^'l '^^-itij ._>jVl^ ij^ Jl

iiUf L(.j_JSOl_j JSLiilj Jj^l ^Ijlil jjS^.

,ljjt- lUiiJ-- ^j^_r^ *^J"*J ^"^ ^->.g^.;'

Jji^ ij^ j\^ j\^ jBj
(

J^i jWlj -i^j-L^ iilli

^ivili' T ,-.,.. . Jl_^ Jl «il^ll ijl_^^ hr-ji

j-*j ^^Jji
-'^J'^^ iV ^j:!^ i:*5^ jjjj L4iU>JI

CjAj^. UT jJLij J>»^ V ai'li ,_r-.Jjl ill* iljJ

iii^ii ii jii^tVi ly^j :ms L^ iii ^j
:-) ol£;yJlj ^W-' ^>- i^^v^r J^-^

J j-jULl Jj ^_1^ ix,^- ol^^ _^

^:,*; tUaiii ^ i_^uii wUiili oii'_ii ^jLj

J^ r>-^ ^,- iJl -L IL

OL__J-l ajj iJl^l jjjo; .iiyi^ . Tji" jlj^ Jl

-l«J JJJ Jj- jll Jljjj l*J-lt ^j>j iJljjl^ »JJ-^

vt=!> J r-^ V. rs- ,-1. --_.,_^

•^^yjv^' il;* giy L-' Cr^J J=^ -^J^

JjJ- Jlj^ i;U-.l| ai^ j~-^l ^1 '^/^j

Jl __U.-j .iJlj)! J ;,^_^l ijl>.l oWjJ v^_j

U»- ^^ L_j^\lj \^ ™->--j l-k>- iiiij_^ .__'lpJ-

I,
ii ,1^

Jisu 4^ iSl -Ijjjl
f
Jjfl_a7 L-.t*_. ,^~>^l jc-

Jj .L-lf S>j^A' _,:* S1-.X^I i>-,i^ fljj* ^_U

JL,jVl )J- j! ^SjJj .^11 JiiJIj ii_k^

11

Ljr^! S-^ j^ -^JjJ' t* t^"-^'
^'j'.^

J ^,......
'
J'l^ «'J_[4-I jB>_,i!ln f,h-j i-v^_"

jL a:.-,-.- !

^ *iJI Jji oiLp Ai.' ^A^V jJ^Li j^iaj

J* _^- ^'1 - Faculae -i=i-Luli - U-->iJi

.iL—All ;i^l ,

^i^ ..i^fi Vlt ^;j_^il ^-V^^l J^AfJ

ji;^'^iji^Vjjiii jUyOi^ifj ,u."iii=^

iij?^A> Ol—^—
>-J

flJU- -jUa Ij li-U^] ^ - 'II

ii—Ul o^tVAj'l'l ijlt J^j .iilkJl; i^

ULvl jJiajj -s-ia^ ^^ *^ tjSljJ ^jj ^^
^L._ aiil Ii- JJ_jjil « ^I oIcNjj'1'I

oi*..- 4-l ^ bjAz-j (^^^j) ict-lj^^l oL^j^j

ii-UjI OliiOjJI (I* J>-ij Jl ^.Stj .i;jS*-iJ.l

j:- ^jl=^ (Uill jljj ^ ij-T i>i oWI j^

ir>l ^^1 ll^>'l IJU. jV .Jljjl ^jVl

JbLl. clLiiH ^LTjll Olj-t:- jlji.^1 -Jsi-i

.,_-4-l li-Aiv jj^l

olil^ j_p-_, Ju'ljS'l >iJii" tUc Ji^'^

^L'l L^l ^-^11 ^y ^Ij^ ,1^^ iL_^i.

iki-l i^l-iJl il!>Jl jtUl 01 j:-'^ oij

Uyi ^ L-tjAl ^l. .J_^- oJir ^1 4jSlJ:Jl

jj- j_5lt iJojiLl jl nljUilj^'l j:b;::j .ol!=l_ji

V L^j^Nl <..-^-JI jljiJI |Jk». Jl-j ._r—-^>

iJt ilLi J_^ Jjj .L.li fj^ _^ iljill Jl^

ijU 01 j,is_; .Olt'jAll _> iilii-- fijjl

_/ lilt j^'i LjKi ^ L'sLjJl oOiljijI

Silt Ifj/^ J-^j Wj*' j^jM" ^ " ,

'

oia jl jjjj ,oI^:JjL53i jVi i.Jsj Jl

Jai—j" ^'1 4;>i_Lj,l iiUl ^ liCii o'JiljjJI

.>-^j^i >b Jl ^,.:^i yu ^ .1>L

=1^ J >ii j^ ur (L- j^ Jl iUij

oL^b y^rtoii ^W^J L*iJ_^ Ji ilj-iJl 'iJ . J*^*^!

J ^ J/ n - J! >: oif.^ >vi

(,_;~._^l i;Ut jl) ,j--.-^l iJLn Ja~i

.01.^1 _ii=- ^jU yr ^, ijJ^jjjjS^l,

^^ _>'bi.jS'l J>"i'l. O-JjijJ-l IJJ 0_ff jnjliij

JJ^. .iilf- ojj OLSj'^1. _j-Jj L^_-JlJl _^ j

OlS^I'L ^X; J ,^,~iJl iiU iJljA jL**
f^'>3^1

l^,Lui , JSOl ^_^^l jj^ tb'i % -i\^\ \';j

^\^ i:ji ijlAS" ill^l jjj Ljji_j^j_Al ._j.jJ

fliU- «lc5-- ^IJil Oi>"'* -<Ll*1^ Ai'.^lj L^ljji

J=-lji il_=- L^. Vj iL^I_Ji^1fl ji^L. Jji

Ul- J i_«^l uJl Oj& l^A^fj .oUilj-L'l

i=^ jjt jt ^_ J, iw^jii :ui^i o_jS:;. ,^jS'i



Jl jiiJI J- JIV^V Jf- jk^ Nj .*j'_;-L^

UJa.' _*A'I -t^^-j. ' a lOIs *-jJ-1 *J1a^
,
J

IJjs i;)_fSjJ ._r^'^ S^IjJ ^jVl Jj:- _„^l

iiljlS'l Ciiy Jj-I jS' Jjill ^,*-i t_f-ail

1^ J^ Jj'^^ L'-i-t- ^Jjv wJj .-sjl jl

jl;j ^Ui jUl'i _y ^ iU'Li Jl Jji;

^.-^-'Jl jJiji il^ jLiJJ 'Jtf'^ iJl* _,*JiJ "-"djii^J .jj—»" '-'j—^ ij^^ ^.i»«i Jj

"} ''-';

L.Lf LJiifl '^ 'J— ^i i_-

Jl^i ^ (JJi; l^ iij^' i ,' J'''^ V ^^

J j j~Jil ^^ "^ >5 ^^^ j' -' la' l^^LSIII

_j^ >_j^i ia.i idSJi jL_. jj^ i'j .^jjNi

iii^ [f lOlJ.

,JUII_^^ i-ila^ _^^L.I J

^ J^ '^J-f- _r—^* -J^—f ^J

ijLft

Sii ii
I A. I

y^ .liiJ.I -^Wl ^U;->' J'

^J~-^ ijl "i'jJa-- jiiJ' i>r=^ J>^'' j'j-^

>: L.A^ JSJl ^j^l OO^.J .J'J^i

^ll jli" lilj .L.li ^,.,.-^11 _^l L^.^:^

^^ t^jjl li* Jl. J. .blU 'j_^

.^i>S'i jj=- i-i.L_ ;iL.. ifjU i^;—^1

Jjil Jjiy V Ij-Lf j!>i-l jj_ill il/Jjuj

J'
la^t tj^ ^_f-

Uls r-^i'

j5i^l ^'Lp>iJl jiiJJ .iij^^'l oL.Ij-lI|

J^iil ,-^' >^-J -L.!-^' ^ VIL-

rW j.j^ >c L-Aif J ,_^r .^ Jf cLJiiJI J
,_J*.vO OAj^j ,0t_^ ^^.Pt?^ ^>-l ^j^

A i^b^l *-bJ; U-L;p r«-A.I L^ 0.,^^ ^^A^>u k^ ^
I

- - ^ j^

tl5 J^l ^jU— *l_;frl WJ;! ^ >^ jl ^j^J

_i'_j5j .Lanj LfJmj i^^lj —*-i-ll _-f

.ajLjl jt c__^l l;L>.l ^-^r^Ji; l'jIJCj i.^J^\

Jt S'-^ lil^i ^^/J:Al jLji ^' i^jj"lJj

._^l|
.^-.r-^ cjU-S'l J^ Jj .-i'jS.II

r^
ji s-^/" ^ 6^1 1>^ ^j'*- r>^ ,•'

*j>»JI ^ J;*' ^ y Jl Jjs>J-tJl jrr^i --^r

JLiU ^iLj .^Ls::^^! JlllJl ^Ij ii_^l

J_^ J^l_^ll jljjJj jyji ^^ j^W':^'^'!

hIj^ii iJls JjUij .lijjJ ^1=^ j*-^'

.fLiiU J S'lUi Ub ^Ij ^jS'l ^-

J lijls iJ^U iy ^jS\ Jj^ j^l jjXj

.i ^1 ^^^ OA^: N ^j .^1

ju j-iii _,ij^ .^ V ^-—^^ jj-f



J lU^ \^ ,_„^i j^ jj^

^^>.
'
.J I |i- jjj jUji S?4!J .JjjUk^l

?T-*—J ,,^,»^il o»Ui:5 ij^l iJjs\^ ^>fr^' c^

i-j'UJI ijfJr'i'l ija_l_jj Sd>-ljJI ijWiil ijl_^

oLT^ 5-;^i ^\.^/ .;_aj=i lOUL^i

^^i^'

:^'! fljUL» jjlji. a^rt^^^ °^4-^*-' ^'Lji

^kV J":^ ijUkSi J i^l oljl:^")'!

.o!.liL.'Ui,l ^

l;Vi

.J^^l is_£. __t jy jj ij'^

^^ ^j J5^ ^-^1 i;LiL. ^'U-

q.JaA>*n flJliSu _-*^^ ojUJs
J*»-^'_J

-^fct*

"ia— Vj* 'W^ "^^ -'~'^' >J^'^ -^-^

aU-L> i—i^'i ->iiii^ '^ jUXrJ^ »_4 ^ _-U

Byiili J-LaI;

iJlS5_*
*j^_r*" '^U- 1^ -4-*^

"
'' o^'-iij

J^jj I ^ v'j ,*j ^ i ^ T "-Uf '^^ ^

ijj'lj L.J11JJP «iair Jbl'l OliuiJI ._!^'

^Lii" ^^iij ^' j„ , _ ^_,^,

J;aj:p^I yai AiCj l,^- _,lif T 1 J y^l
' J" Jr I oj;i Aij .Ji.

-' -cj

j-i_«JI ryr^^ ^-'^J- -IjJj^ J l_pOi^ as_.

_-ij .oli^ij-^l iiiLdI ;j>Ji J~^ji iLjjiii

Jl _,_v^l^ Jl^*,' i^l jL^^V'

j_j:i^ Y r J Jij!>^ '^ ^ i^iji ^-.-!^=-" :,iyi*

^^S'l iuji sL^i jjik; , Jijx." Js JjVi

J JL_iJl o_p-Jl ,Ji_i; J Jj-ij.li iAAj

Jl il rjj~l v"'-' J' 'H '' ij;:UiJl J i;--

elji-^l ii>- ,Jj3—_)
--jjJl ijib oy—

jlj__.:: il »iij ._-^ TUi- ^;,>4l3fl i JljJ-*J

iJj-lj i^ y-Vl jli_~JL Aj-lyliL.'i'ijjJj

Jt jJlAityi *!;}»^^;:<j .ii., To,A-\A Jf

.L-j^ltJjI^JljjS-yi SjJLc ;^j_Jlsyls Jjla

iJI>l Jt ijjiLU.1 ^t_0J JUjI .^.^

^-i J ;^,:,^.| j._^l ^y. .l^J i_.L^Il

.oLijSii ^
Jjli.l1 ^ J ^rjj^' "j''-' '-^'

ti*"^'
—

'

oyiJ^>'l
J.-

fUiJ c^UVl iy'l-JI Llit

^yill ijjkv ^^U; ,--_)^l i/b ^Ui^ ^;;ju

^UJi ^1^*1:^-* --* Jl oy'lj jLfci i^Li__Jl

^^jil JlAa^Ni j^ i^'U-J.i Jjkil J=jk^ Js^ iiU v^ ^-j Tjr^l iylj ^tc^ ^jl;ll

.bjj^j kijjll J JtUii LjJI^ i^i^l J-^y^ o-ij

SLJ^'
sy'

ii_j:-Ji ^,-~JJi jL—i, 3;ja1^i ijjijji _j

"I'j .^-ij^'i ^-^ ^J-j LX ijL^i ijSii J

A-ii .<JjJ 'I j'.~_il Ij* ^ -H>i'l J =->u

cly—^'l ja^ jL_il l-ia i^_j:—
,^1 "-^ 1^ 1 1 .. l\

i-w ^-j^" .Lr^- 'vv °Tr k;''}!
(^l—ii

ill ^ ^>'l

(jj^ji) jjuyi -jj5jj_^j Ujjsi J* aj»>i. UT i^iA. iUj n j ^j~<^\ J_^

II

1'.. IV.



^' J _i^ -^ - - ', ^ " ' -^

I^Ji^ t^ Jj JiJ j>.i:; ji jSLc Jl- i_p^ 1:^1? Ijlj

^ Iji-jLT r \ J'_f*a^ A^U— oc^jj UU^ L \ ^ A

.y^.jjilj «^_.Uiil jl^^Vl

<S';JI ijU^-l cLJJl ^-jJjj .l*i-ljJ jlt fl-iJi

^LaJI ^lj»-i j'
f
Jtosll Jo-

jj>'j -pjUflJ t^lj*"' J^
fil-JJ yi^ JJ^' ''^-r^y^-

JJ i_^.L-...j ^,Qj jSCi ^ Ol-iiii>J ^ >jLjJI

j/"! fjLaJI ^^IjJ-i OjSJj .vi_^
-!=--^v'

j-^' ^;
at- J3I *1 o_^U H^ii^f- L^l:»- ^^1^ .;*^J :L»?^fc^

f ^1 Js-

'"^," '*>' ^ ^ vo Ji_j^ ''^jjjj' ^y ^jc^' 'y°^ 'j^'

Jj^ij -^jj j>t^ ^j^ L^Alp L-.U- o ,

^ 'Ln.:>=3- J^*^ »il~i^'' r^'l^^l^ -C^ -^Jan> .d',"J

.L>- ji._fLr r . . j^j^i ijj. >> iL;j .iL_5li

To j^ i> ^jI'Ij ^jJi-bI LS;/" L-'i J\ Lj>jJ-l

jJi -Li. .Oljjjji^l j>-l
i,-='j-'''

'^ ^' •^-- ^J:''

-W- ' ^1 'V^l^ Oljiiu" fc_4^ »lki-l IJJi ol (UUil j^

-uU-'i ^^ if jc. k-j'Jilj ,"7^1 j;^!? -^Jj j^:

J__=v lir 1^'l- -v-.!-; J' j5Lc i^—^-iJl _y ..Jill

1' oLjAII jjin.^ .
j^i ji sL^I ^L_ ^,.Ai Jt

.JtjL,l _.! .'ul -- •-; Jj_- "^1 C^lj -^j*

ji^f SOLjJil jj* ^l i«jli ij»Qi ijJJ' tU_* J
.i ,,_-^ ^U^J. L-j-j^ .v-«-^' ,'' '*=^>-" jLi^'

^Jjl y'^l

^\^X- oljl-L. ^jj"!'' 3l|i>l ^-c ^IjU+J'yi oJ» _,i«j

iTjJl jU^/i X' > ''^' ^^' -^j -c/j-J'

jl iiJjul i'M jj- i-ki ;1 -4^ J»--^
^-^^ ^jr-''

ijlj^ ^jj flj^H- iH£i->'i «> y^j'^' 'LjiJ''

_^ U."i' IL^ jU^j ;^ij;j »U>.j L. .;^>" p—

H

iSL- OljUll _U-i-",- -iyl-ill ^>jl o'~^l_. oljUW

'*J'^ ^jj tilji i;j^ Ol)lt' IS ^J^
tfjjl j'i'il^ ^_^; .VLl ^>JI ^,-4-1 J>*V

,_Sj«;j .jjljj SJ* fjA. U-"!' Ik*- J_^ lj...Vii; ^ifi

,^jVl J^ ^ kji ^TjJI jU=i'l oy^ ^"

Ij' ^^ — ^
'*" Ja * -^j^~ jL.aJ'' flJ«:*v ^^ j^

jit- oljl^ ^ J—i^' Jj=- ^jy* j,-^J

iY 'i-j—i -^jLJ' f-j--' JJ-'JJ .*iia~> Oltj—
jj

V ^ itj_, ;i.j'Vl jj-Uj .Lj_^' IjWI ^y '/',•'/'

iJjiJi f-ikju- bJ^ __j)ULj .Lji; iJLli J i/->Li'

.4;^ Lf 'k^ Oljj J L8-J--all '^^J^l OL*_,^l

LOLiJi^ Olj^-k.* LL- OIj^A- Jj.,^'|j is^UiL^ *-lJJ

j- ^Iri- l/l^ J-^J 'f^ J^ J' ^^' Jiyj >fri J

isfjJi iji-J-i (|^iii

i^j^w! :^iJi iji»J-i jA ^y\ liys iiJiw

i^jjl Ojl>J-l 0)>O" ."i-UJj- "Jji—aj liJJjJj-j

^ Zji,-ai'i «r^'l ajL»J-l Ole_^..:?J i^-l=-l ^*lSj

l^ V-iji ^j^ j^ ^>waJI »d'j!^l ijl^l j' lS>-'

^jjl ijL?J-l ^j-V Lj i(.j»al ilTjy-l i^l ^
i^TjJI ijl~Uj .ilUljJI ijJUil _y i^-lj-^l ^ji-a-H

i£a, SixjJ-I ^jJi jjW .iijjJi iijJi j^ ^:-ijjJ-i

.ij_f ii"l;jil iiTjJl ijWtl-1 ^jr-^ ujij-j

,' ^j^ j'^ j^' -^j) C^J -W-^ -i'*-' V^^u^

^jJi _^i IJj ^jj ;ij_i< b. 1 J'f^ >^i jj^i

^'Uail' OtS"^' \^'j'yei US' Lii^LjJj A£j4:>L.°

\i





-^ Jl 'itLii ia_-^ «r-j_jji ^j .L^jjjj

^J
LjjUaJ ifji-l AJIJ__r^

yyl ^^-J J Ail \]\i-

.Iji j<Ll: ..!_=^ eljjll J\ oljUH

o^ Ijju LJb ftjii; oLJij.'

J
,jSa=)lj

J^"^!

J Sijill Sii^l njaijl ilJ^w^ '-^J^J

.l^> Ui" oLjJuI ij'lJJIj -uLi-1

J^ ijjj j-li>' fl/^"i'l

^^ 'lil Jl i^,_iiJI Sjj-kJl Ob oLJJil

<wJJ4

'^.U^ U 1^

*jai"

» j»j' oLj-u' JiA^

ij .jJI ob oLJ Aj.1 Jl tUxJl -UaiJj

ojjjJI ob oLi-iii ^'Ij'j .^,~^1 ^

'^ L^J^' uT

oLJ-il' -r/

i_.lj2 jijp ^ oLiJj,! t^—s _j j_p-

.jLjtoj- 1 i,_J-Ul i '_^ SgjI.jti oLij."

aJJ-1 ^l^i" ^ 7.A Jy~ .lil -O^

.L_i'i
J\: Aj=r j^ iJLJl ^1^1 fjk^

biL^' i^'-i^ oj^'i'l -^LJiii 01

oLiJ-i" oLjaII Jjp^liJl ^il^.

jJdi

oiU- jj-^i i-V'^ f^ Jill

U~£ jiJ' ^JljLjj . \ij!i3 ijjjaj ^.1-A^ jjj ^.Wk^l

^ ijj>^ ^j tSjAi "^'^^ *,;^ '-frlr-'

J^l r-'^^ U-U^

'\s^, j-U-1 >J ^ i:^Lll oU_J-lj

i^> Ji jl jUJI ^

oL'lVl

c_j~ii ^i~>J\; '^^J W^';^ ij jW' '^^

\\



^1

J=^^ J.I La3- . —All J_p, 1^», jjjj

.^jNi J_^ -;ijjj ^ uii^ jji iiL^i _^i| ,:^ji jui ^^11

.̂>^"

JuJjLii.
,
jjil J »5- -iJli.j ox-

vV

.1



tij^h Zjji^ 'aSJ.'' J j^\^ J* ^jj=~'J' tM ' Jj^' '^'-^' -^^'j -^

.^j)l jj;»- o^j^ ^Lla*^ cLuUJ^ aj^ -;^ A^Ljiil

jIa- J Ojb j_^l -i'Laiil OLfjll OJ^j

j; ij j^ sl—Uil jsS^ L.-U*j .^jJijJl j-iil jl»^

dil' ^'j^J Alj«tJ>l d^Uul> O^jji

Uljt^ T ^
, ^ ^jVl Jl bUj (j-ill Ji-

y^l^'* Oi-~ ^
"^ i/J -^J^'J J>"^' -^^ ^

Oceanus _LjIjJi Ja->^ ^ 1^'^; ij~-i!l ~i-

j^^ J^ cLiiJi jijj l-jjj iij»-'^ .Procellarum

w^liw ^JJ^J *.j*Jjl »Ja^ ^^ oljL;>-l ^ T jjjjl

__,_ruii
Jj^

j-ji liil ^j'i'* ^ :j''j,p~j- jit

-^jj -j^'j ..'^j^'' ^v. ,y^ j^'' *'^* -^-^

^IjUjI _y. l:^ >L^1;^ ^1 ^-bJl Ji^ ^^j

iiiiji. ohX Jj>rj^''j -^j^L- fj^' -^'j^

^^1

.-^J '. ^ U-L>-^kJ iL^

t, - ^'^' ^ _ - lu - -I -

li ^l»jl i^^ J Jl V-A*- ''>*^^ ii.JtiJ.1

j_f>wjl ^1=6 Ji-^ lJ'J^ •^' ''*'*-*^ -"^J

^1 jljil j^^ kjJp- i^^ iii" Jil^^ t,a

Ji^ ^yj^^y /-^> ^j J! '>j .^yj' ="^

Ijjjj U_r^ ^1 j^ i«£U!l V"Ul _^j L^^joj

iiiV j"l^l
1^

J-- j*i)' ij~fl j-Jj .fl* jjj lijif-

j_^ ;iivi ^ ^1 i^ =v jj-u .^.-^1

At dUj (;,_^l (il^iJl ^ ^£j=^S'l ,_o l_^l

j J-n; Ja-
Jljj'jj

y~i)l J*^ j^' ,>—iJI fl^»J-'

IJJ^-i OJU" ^j!l -k^j ji^\; -LLii^l ^

^^ ^y-^All fC^lj ^/-iil (5^1 Oh J:J>J'

d—^l p ^'A^

l^Ji. lyllilj ijLiL iljajL. _^'l -.Ja-^ J_f^
—^1

J!V-,c_. ,„>! iIa J.i,Li I'j .Maria jl~ ^-l

L. Ij^j .j-iU ljj-> IjkiJIj i.:jiySl_lJl ^
L. LH*^Ij . ^ i=il_.7i _LSLiil jj-Jl Jj> j_-i

L^i^L.^ *>j Jt tOljtjJ_JJI Jajlj^l e.Lt Jj>J

j_ijl -til- j"^ y^'j J--
—°^'^ V--" ''-r'^J

.•Js. =\f^\
^^^^' i—^—i iiU-_. i^Tb V-IA^ .^^

_^ ^j ^^ Ji: Jl J^iUiJi =-u> J> ,^" ^jijjj

.,^1 jLbJ

^.S; ^i o'jjJjii'L- ^*.ui!l jj-ji.ll ^JLiiy |J

^>, .«_, .^1 J!>)l j,>^ L+J* Jj^l

J=^ iijoil OlJj-"!'! ^ LLJ-l

j_^l. ill iTj:- ^l^-L-l '_^ .iaLjV ^l-jl^l

^jAJj .•jJ£'. ^1 oiW v^-J- ^rij'i'l Jf-

Jlji.! JtL-jj .^,-^1 Oiij-^ tb'i j^l ^L-

._^i ji* JiLi-i t_^u;ji ^Li j^ ijj^i J^iUkli

jsj tj*-ijl Jl^I^aI Ijjr ^-^ abl k_JlJaLl j^j

tij_j; ^1 ijjiiil ii-jil J'jfl'l Jl (jjil n-ijj

sj_p.jil i^ J.I Jljt'^'l j..-^, "iJa ill 'j,-—iJ'

iiLi-1; ,,-.^1 -ill-, jt. i.U.jS[l Jl jJiJl J
Jl Ji;ji:l'l j^ tl^UJl _ii LOli-^^l)! =1* J!

\A



l/ij l/'j'^'I J. V^ M-' 'l^Ij y-ii' ji\

'j-^ ,J A' -^^jVl Jj

'JP LIT oisa

j-iJl Jljji -__ (U^l ^_^ V^. .jlj^l^. .L.S'1

'jf" J^^ j-^i 'J'jjJ i' -Jj^
r*^"!

Vi
.

jrjVi

ijii ajj j^^-j .__>jVi jj;^ iuir ijjj jL^iV

j^l _.j_i Li-Lit iLjij- jijjli ^jujijj Uji r ^ IT

AiljLl JLi jLjLj .^_^l Jj^ is„ iiU.

^jLT jjj .iU Jf iijj o . Ijili. ,L-Jl ^ .ijjj

\/TV Jlj^ A^lj

^jr.5- f -ijUi j-i!l ,,;w jj-=J ji^

Ijjl^j xja-. ,..j JaS vnJ; ,!_;:.jLT Viol

IJi- tij-* ^'V-'j i-l» J^ ?^,~^.'JI *?^j^ ^.*Ai

.,i.jir \.1-Ai.. - . J^ ^_^ ill

ij_f ill—il oi» jjj Jij .ji-jLT S . . , . . .

jl j~ijl J~iij" ^yil iil II) ,li?- (j-jj L^i ,j>j

ui .iiir^. j^i-^ i^iS-i; jbu .1+1ji^ o^ir

L.Uii ^^ iil^ .:_;„VL Sj^ ;_,u ^LT)

^'1^ ,i^j .^J* ^ :,-% s,a j! oJi_Ji

,_,»i!l Jt ^J^ Ji Ll'j.

jjjji ii,j ^Jj. oU- ^1 j>.w.il ii _^-^.

!-> ^'\_^ 'ii:>bii ^jjIji iiir^i j_p^^i

o^j">' J>- *''jj= ij '^^ '/'^ y-iii f^
"^

*^ Vj"' ^ j-^' ^jSi .i-3- nij-iil .jiriJ-l

-^l Ju iL^Ujl iiULl 1>_^- IJ, Si Jl.jlJ- J-

"^J^- Kl.-'j"^'' _* y^*' j^-^ J '^ J-ji) T^Vl

._^_,Vl ^ j^jLT i-S.A. - Jlj--u; J*

.^ ^_,_:^1| jLd ;:y.UkIl SjJIjJl i-j^l i/3j

OUJI Jliii::'! ^_^'. .ij_j; "a :l,I-^ IjI_,;_,

l5j^-^ j^ .-UicJl ^A^ __^l jU^ , ,,7f
-

.JiJi ^_^l ^^ jj_ii" jl Li it_ , jjjj ^ji

-V t^" lj^' J*-^' M* '^' '5^ iO^ J-a j^

^-^j .
j_^l jLj-l ^ ^/-»-^' aW^Lj iOLj-Vl

a.lS3l ^jjjjjl jjjj ^jx il ,tJi; J,Ui-"i'l lii

iijJJijJl ^lj% UU-l ijjjJl i-iyuj .i-L^ ^ A,1

^ji]l oljiL _ilj..^lj Jify^- ^^-^L^'i ii ,J:_^

> >j'i''> 'l^f I ^ L^L^' ^1 jl-^ ^k^j

1^ "Jv^' I'U-l J L U. .^. Jl

_JA, J j^l ^^^ liUj) i^J .^Ull

u^ .jL_iji Jl ^jii ;i—11 _^^ u;^ ^ j^\

0_f>L. L.Jit "il olJj_jLl Jj^ ^j .-,l^j,,,j.i

.i.>,Ni. U.«^i pa - nil

^j j-^l :jjSi L.-U<.i -.yj^'j ,.-—^1 ^Jl=^ jt

1^



jl4l- -Sji ^'

^*'^
^X

iijLJ! fijaijl l^a^i ^1 Olj^iiJl it^^Ai ijAiJl jJ=-> A

.fc^Jl^l j-iJl; JJJJ- ^/>d,< .—.-U-l

y_ tj^ iki _l^- ;;: 0-W> ^> >^
'^

ol^l ^ Li/j -Wi-l lia ^j J^W^'' -Is--; j
CJjSj i/vJij='-' J'-^^'J' -'-',' ";'j*i -^-—-ij'

__./ j^ sy. .^-^l '^,-Ji -^-^^ J">W

^j.l| ii-1 jl i:_»M Vl. i^'il ^ji ^;—:Jl

J3». ^ ^Uij V- Oj>i iJi'j*" ^}' J-^

j,£^_. .Lij^ ^,-^1 ^_'> jli^ Jjij tL^''

.jjS'I ;^ jl_^ -^ ^^>Jl J^ ^-i-'l i-> Jl i^l

.
".li .jji!l ,..j>>I L.JJ- lojjli oL— '-: jjj

^. j.aJ-1 J.1^1 'i;j^ .jjli'l vji LJU= Ui>

ji iiijiJ.1 Jj4-Jij ii^^' ^^?"'i Jii^j-'ij

1 vr ^'S'j^u.'-^-,-

^-iJl ^-r> 'Jil* ,^

LMare Imbrium

^^ ijU-l jUj'l JA J-a^j .^,Jj^ «4^1jl'

Mare oL-jVi jj^j Mare Serenitatis sj-j-jJ'

l^j-j
.Marc Nubium ;^'l j^,- Crisiuin

i5_^l ->_J1 X' l^J-^ '^'.'*- j^' ^''

^^1 \i
-V'''^ k^j^l Lji j j-l-iJ"j '^'t'- ^t--"^^

>, ^'il -J ii*r jAis^ L -*iJl '^ia^ V^^^J ^^-^

LiJji J—lib il>l j-lAJa-jl JI ii-Jj- "Jj^- -'S'jij

Jj^ '} -^^ ^'' ^^/' ^ ^J >^ ^>^

.^jj"> S51^ J- j' j^> j' r^*

,^^"l'l j_j LjJ i.i=-l_ '.̂JL.1 -^^'

J^ c Jtilfj .ipy.1 ^r^' "^^' '^'^^ '-^^

_^l „>p; '^^^ \ .^jj'jl ^-- l^i-fl; «LJ=il

J;^^ j^l t>-_.l |,—L"_. ,^l »^_)li i_;^l

.Jj J"A* ijjj Cll^'ilj Ji~2i L^iliil yJii' -U>?

yjLf J«j '^j^' =^' .j-a; tl— j^ _-'^^*^

i^ljll _^11 ^ _i-a; _;-U ijj'i' Jij"

a^ fjji ^ «J ^li jlfri ii-_) 4^' ^} J;">''

LjXjjI - »-Jj^ j "^jjs t'l~l«JI JJl^ -"^

oi "I'l c^' .i'^'^ -^ oj.^ j^ijj ouy

i liu,

jA iLJ jJi JijL »L^i ^ ^_j .
vyJ' ^

JjS^;; .jbiil ii_; _y »j^'' ^'--^ Liii^

lUJIj >^1 Oj& I'-t^) Jjiji T r ijlji ^-l>4

. j'iU='ii Ji ^L- jiL^ .{JjWi J '-^^-^

S/'UW jJt. ijSi' .^'dl _^l J^ ^_;~J

,.^ JjS'i jji ji>> :j=^Sl ji ^liil t!jll

^ ,
.-. . ijij uL-iUi jvj' J j-^'' "^.; J'j'^

h'J ^_^_; .j^'^ '1 j^LL-jl ^i jLij i^LLH

J gu iJiiii ^j)i j-i jjS^j
.

^>'i ijiii -i-^

J'^l j_iM ^' .tbiJl. _i_^l ^ Ui^^ l,,L_

_^l ^_^;. lWljAJ ^J> ^ jS^ i^JJI

fU-i' .^^-'Lill _.l i^ljiil j-i]l j^ji Oi; iJ:^'^

^U _^, '-^ .i^Lil ^,—-iJl «ii -—-; J"!*^'

iiil yi ^-^j"^' '}-•'} -^-^j"^''
'J-^ ^ !

'
.
^^''

V-



-W •'j;'^ J>- j-J'' JljO
. :~^ ^,-^.'Jl

.ot i3j>-_di iM ji- _iiiij -tk-JJ i;J<CLi iSm

jjUi ^iJj_Ji ji,;1'ij iAzUI oL.Vj)l .^Jir

iLUJi olj^l ^; ,Jj~i jL_- i^ U^'byi

.Aj, J^ ^.J- HI Ui/"
-'J

•jj-^il oL'iyi .LUL-jl I'laA S^ J

L-yi ^LSj,

^ji i' n.^. 1 =,s=, jj^ UU.i:)ljDI .10; I

j/ '"^ J: -,-^" J- s-v^'i ^t-^ j^^

li! JjVl ^U,l ;v,«- o^lij ,^1 j>^- As'j^t

^ jd"! i-Jii. slJLsJ oLTj^ i^jtji -Ij;

T" j ,j^l_uJl Jaj^ J Jj] Jjj ,LiL_ j^l J*
^ jj-= tjj «^ UjJj .juL-j'j .l=,-L-i J;Li

^ ^1 jLJ,I IIj. ^U-jij . Ji-=l^l ii,~ ^
J_j'

^-' •^'t^v^* C-L^ -IJj .ij_._= 11...,

.jU)l ^J»_ i_.ljj
>i*»-'j jij-Ji' O"!'! L_^''i

iji^i ij-/!) ,^jjl juy, _,!> ^ our^

Jl;;^^ i_-L. jtU. -J- li.^ Lr^l 7Lk-J .-.1.

tjjj.il ,^is'_. .ifiyj* ji> ^^ iyiii oLr_ii

jij.!* .iJ-* .im jy J. .i-inA jA'i

cLkill jKj (.li ._^l j4i_ Ji Jl^j J-.i ,^ ,

fit .;_^ ^\ Jl J>.i O'S^j ^^..^K, Oj^j:-Vl

ijj^i j'l'njiiiji At; , 1 ivT ;Lc Ji 1 =1 =

Jj^l Juir J n 1 V jijjiij ^l ^^ UjS'

ii J>J ^ ^i,Ul ^-Lipi jl^-il ji^j . 1 ^ V r

ijJr" ^' L 1 1 V . fUJl _^
_^l^^ if/.\

JjLJI _^"lJ_f_'l jI^VI j,^1_. .1 ",VY .U.11 J

Wl
r'

iu'Vi

_>j i'ii'_;J' SjlW-1 ^r- ^M; ^,t ,:j,i ji ^1

(*^*jf J^ J! '-,—') fi~} i,-i=- Anj ij_jjj4_Lj

^^^1 >1-1 J^ ^^^__, .^_. __^_^^^_,

"^'j -j^y^ 1 "I Cf- .-^^ ls^ oLtUiJI

. 1 =n S ^ J .i^^ ' ! L^ ^i
__;,_^ jjl;^

=j^ io^j jj^ J;.! ,v >lji. jl™. j^j
.i_p.^l_^l j^^Uljf Ijjl JLj jjj .oifcljt^l

£_JJJ <^^ cJ£^ Ljji (UJ-Jl jji.* Jisvj

^jjl ijL>tl-l .Ijjajl jj^ O^Ib,- Jl ljlii_Jl

j^jy V ^ :,- ^'' i.y ij^i jii-i >i -;ij:^,j

.iJls JL- ji^\ ojjj Jaj^

(^1^ J j;,ljlir J,>> jAj
J,j j^^i

=J> jjk j^jl,.:^; .j-J}\ ;^U^ jlt - JjiiJi ji

j^ ^^ >;^^>=; i^yj ji''^ l)> ^ oii-i:

j-A^j .jijUljJl sl^lj jlji-Nl Ji=^i
_^^

Lj^li ^_J ijls-^ jljijjl j tj; ^1 ^,_.^l

ji 1 JjIj oij>-»j ^^' iju-yji iiUji J, ij\i

,11 Xb -UtH

> ji jli' Li^' /i V ji ili_^ jv:_l 5L.LJ1 ^a^ii

^>^j J! r^' j^- i-'^^i ^-^ j-<-'j -^1 ^i*

^r^ V i-»v fliliiCji Jji OjSL Ai .;I « i-^

ijU=j_Jl (C-i- Ol/bsi-l -1^1 A"^ ."--Li

i>- J_j?-j jt l^U ^l_^'i'l lAi Oj^_ jij .jTaJi

\A^ L. ij;>._j Jjiiii J:>^ I.
^ '^ C 1 iC^ ^

-i ^^'JC i<-Li^i ^1 j^\ .iisA

<L.\b O^jlp i_J^_J '^ r^l -;j_t lj4*J irilj

oL^LlI ^^;^ olilAd'l 0-=-' Ji. .^jL^l

^>—= -Jj^Jl-^'l ,j=-l
i.-^J .i«*jLI 5jljJ-l jt

L^l Ji:^ Ptljj- o'l'Un lij^l ^j_Jjiil i^

^1 Jl iljuii :;_^i .i^\ iih\ ^Jk^ ^j^_

•^A^ ^ajaa :itj^ "^'j *.r> 'll Cj^ . [ ^ . J iL

^M't JlS" jij ,Ii- __Li^ jiL I'j Lji.jVl .L^L

.^.-
•^

1 "Jt-ljJ L.Ait ijljjl~l _r»^l ;™J8— ^
ijl__J-l ^:^_,J UL5-I Jj; i^l^iO!! jjj ^j

_ ^

^f^'T.^^

«jUii)l OLS"jJ.l *Jj3^ Ui" j*iJI



Li: ^'^ jj, j^y^ i*^)'' i^y^''

llliu-Vl j UWl _;^^ i;?*' ^^ Vr-^">

^1 jUil ic^„ iLJ^.I .^—^ ._^_^l j^

j-^l ^V" ^'
Lf'! J^ '^ '-^'-^;' ^^-' j"-^'

.j>jjl ^A- jle- Ji::^ J^^ Jj.1^

1>^L •^'; ^^ ^'y '^r- J'.
jLu-I

JAII j ail Jj i-ljjJl k^jjLilj .iiis ifl—

Ai-jS'i ^ ^ij ^jjS'i i>_.bi ^- J!

K^J^ - - T- ---
\

ji J* O^jiiJl s-ia ^As-I Ja^j ._r»i)'

l£>-I "ij^ J^J' L-i±; '^j"i'* o* J-^* -^*

ijiLJi irjLi-i =l^L sajUI ijJJi ^. ^jSlI

A^^U ^1 ^ ^>S'I ^^>'l^ ^ ^

^J ^''J^'' •->*-'=~>^ ^.^ ^J* Ls' J fj^i

Jj^ ^1 Oljjj i^b'i ^^,.-^11 ^ ^ll

^l_^.L ,J'-il ,,^K Jl-; .J/^Ul .13

_ljA>»d j*Jrt^\ ol-4*^ i^kAj L^JJdj^

jj; j_;;i^lj ill ^ij_,j ^^^.^ -;^ Ai i:^U:V^

it
J ;

^j"!'! Jiy j}-^ j-JJ^ '-'^ C^-—''

a^l ijj-Ol allki^l JaJji .^ Jl ^ ^i

^i Ijjro;;^-.! Ai Jj^l :)lS'j .L>- i:-Jl

apL, > A ^_jJI J> j^
_. ^ °, =, 1 J_ji o aop ^ . = o^

Jl;. ^ Ji J i= Jl cW 'Science ^^J-^ "J^^^

sAfl* .*jk?m-« _|LJ^ 'r. ^J^"*-^ ' -^Uj fc^ i" iLl,
-^r- ^ Lj_j^ fljt»U-j kij_ii:^i;^ J.

\J>\^^\-^,y,)\j^^\

^a>^

_r^ -̂ l 'r-^'j ^-"J
>,Ni J 'JJ- U-V

:b^} ;^^ii ^ ;L<jlOi 5iL .^ijNi

=' J\ -y-) ''> / ^y/

J\ >yy) UIjOJI ^ aJ_L-JU ji^; '.(.^J^

_y «j^."' ^,-'1 -l^UJ^J'l _1-^^"

^1 if i- O^^m.-- ^J^r^-^'' ^''^_,-^^

ji^aii jj.1 i^_;^ -'A} -"^jJ* ^j^'j

io^lj ijjj Ji*)' _-JI ^iisti ^i-Ul lOi Jl

^^Ul ^^lilj ay-li" ^-:JJ.L - ^jS'l Jj^

j^\ jl sit ^n^ Ai" iUill iLJ^ Juj^l

> ,jiN s^^ rit ,^_}! tUI

^^j^i'l
_;_^ jjd"^ i-T- JUji jd> ^^ .^-il

i.jj- ajki jjjjl ^X' JJJ ^IJ ''j^S j*

itj-^ ijl L^li!l/|^ T , • i*-j~;

J^j'i'l jl ^r^^l ^-L-U o_^i Ji_. .i_,vJJI

jrfjjl ^Ja-f



tUjiJl J iljili ^

^UflJi iiili _^ ^^j^ .4_ij y

1-

cij-£]i ^jU_ii (.i_^S'i ^^ Sjjij.li i^LiJi ^bij^Vi

iij^i i^_iu^l Ol^J-lj -~L1 i^l jjjljjl iJj,Ljl

ii_^l Aj ^ (UJl^ jUi'i'l j,i-J ijlllj ijt^Llj

-^—^1 ^'ijij ^jVL ji ;Vi sij.1. jjLj i

ii-j 'iJ'^i^j J Lii'LkiJl ^Li'_,Jl Oji^; .^JjNl

-L-f'^l^ ^1 Jj=- iJiXr oU=« '„-^j'i'' „-^

^_,£L~.il jLiNl i^j^j ^j>J'' J _U-Ji v^r- "-'^^^

^ *L3jiJl ujLi5C;L,'i' , _- ^1 l/j j^ jj 4 -iO

.

.*J^
. /t^

._,U>Jl JUfrl ij_J-_; iJLL' jJ ; iljyjj n~5r

Ob<i^ ^ i^jj ij^* i^;:.* Jc 'l^k»- ^^j i^ycl\

ii- j Ua^'l (jijjjt ii"^ Jj^l jLai'il J*J. JO^

j^,'JJ ^L"J fj"-,'^
'^-^'

^'''J^ 'i^A i-^

jii o-iQ=ij .juji^ ijjis" ,i->. ijLL'i ir_^ jj-S'i

C^','
•'^ A'" -^1 ^ *v '^\a/iy/y ^ ^

^Ll_fj Jj^j JL.JJJ il^ij^ lylf j.;J,>l sLii^i jljj

-Lit .j.^1 j=k_ jL-jjj ^Jj-j Jji ii'ini/v/i'\

r . ^ oUSJI oj^ -^tjji-jjl .1 Jj Jilt .(liyj-iJJ

^^ ^i-,«jJ «J=^?!ll iff_A' iV* J>^ y,' . \ "i 1 ^ j_,'f

^' J.- ji-^ ^ jJ/ js;u L^j ^j ._^i

U*^j ^oljLi^i ^j^lj ^b>^ Lliii^U ^j^l .-'t^ -

i T J ij-L— \ \ -XnJ I .a >ij^_j» j*aJ^ Ajjj -J oU^

J_j*J _)Jjr l—iVj J li_ail ijjl 'tis— ^ iijj

OIU^H . - ii.,,Ji'. II 1 \ jjj^in iUj o-lSl:. ^j

^r- Cl^—^' Olj.i*j li-lj-lJlj ^;n*iijjl^ Ojjii ijj-i-''

ali'LjjJl 0^*;fcjjl olL JJj ."i-lJ-l ^,>j'Jll j'Aj.'' Jl

^j^l ^j\^ ^UJI

r^Jsji^ j^r jjJl>- t-j^ o.^J.^ ls'\'i'}A J) i'uiaijl

lIli ijj. j^j .ji, 1 r. J . . _^ii_j^ ( lijji ^ iij

ui .>:. to,. . . Jljj- Jl .ut-LlI ^j^ ^j\

jUiS'l jj^- J^jLT \ T . Jy. <^^J: J^j

„H tLiill ilU4i .Ujjt ^1 fl_^^l, (UiiJI ^ j^'jl

„'. i^: t^iil ^/^l ,Ljsi!lj i^^lj ^jj^'l

I f i >il i . L . ,lidl Vj

i:;ji-^i 0:0 jixf ^iji (a_^ Jiij _^ N (Lij _j»_j)

#

vr



j^\ jJt-1 jlij.^i«! O^j?^' 0*-^''^

dM



*-^^^•^-- »'



I

I

llli
I

^

^^ L^^/ ilji. jiti .o^ij .ii JL, :(Uiil

4^ Jj, Sl-U- ^liJi ^rij-^' ^ -^--^

iUj fl ^_, i^ «iM ^IJI jylf VA J

i>-',A!.l .'-<^.'

'

Ji ^U= J>/ ^t^," *i'>^l

oLiNjJI OiU-j .Jt^^Ju^' —-^ :>'l^J Jy-

J5U.L. \ ^AA fl-'l ^ t'^-iill j! i-i~^l

oli J_f£il ^^r—=: —^=^ Ji/ .^^' -^

Ujiij "l' ilj-j ji (»;:^^l ii_alji!'l) «jlj^«;l

lit _j^i ^j . 1 '^AA ^li!l jdj-^' ^ ^ JL-JI

i-.,U. . . ,

-- lot L. J -/^S'l ^S-^
, j^ I,- ' " " LJ O "- ^

;„iji _i.^ li^i'j ^^' vij-^'

„i^l i^lj iiljjil Sj^ J

—

''.J

i~.~ai

Olji^l ^ ^LJIj I'b-l-j" %J._; ijljjaib

^'isS' ji^- ^jWj .^jJi ifl-;^!^ fLoUj.

J>-l_^ ^ LjiN ij,^JI SJfjil oLi^II sJJ> ^

JL-jJ j..-ki N cUai -iSljS' T-Li^^l Jjj Jl

jl}j _j«j ^1 -Jj .ii'Lai ii^ ^ jjiJi ^
^ Ijj^j ji JjJ ii_ M' ^_jy=^'* '^-^^

^ t'-JiiJI jljj >.^_^ Ljl^ii^'l tUi .tUiill

ji ol^LjJl ^ jj^l ^ t',^ cLiiil jljj

.j»iil jljj _i OjJIjJI 03l_i)l ijfy

ijljll J=j^Ij « ^
Vj-,!* j tLiill jljj fiij

fAi-^i .
( =,v \ j_tf r ,

J, .^1 >J^^
j.-^ sLj^U iL-lc ijjj o_,h_ eUiiil iljj

jr^_, .;,/!ij ^.j.^1^ L.i>_jLS' VV Jlj-

Ii=-|l.j^i^°,VT 01--; y. _j^j^\^\^j^\

(Oj'^loii oU^> ^ c^"! J^Ji'* 1^*^ -^'j*'

iujj _^ J_,Nl OU^I l_--^ Ji; .l/-^\

dr* ^^_f* >' ^ I
^ V jijjlt Oilil

^^i jij . 1 ^v: JjS'i jjili^ V J tjijjl

y>j i^-^i.lS— _lil=i i\^Vl' }i \'^ J
j'-^ ^ 'ij^ ^ • j! •'JJ ^t-^- 'J'-^ .rf^^

Jfjyrj il>/ - J:A'l ^Ikll ^Ij .^^j'il

JI.^ OIT ijJJl - j^iW .T JjiJ JJJj;:^ V
-jli' ^ = ^y^li-il)^ (OjJjL' liS.

JUjVI j,-^ J-i iji J.jS\ >jl^j ^,^^1

V A \j~aA^ Jij liUai'l ^ ilj_jl' ii- (UJl^
ir ^%\<i,)i ^Qj jl_ii_^_j .(i.ji.'i ^ L.J.;

iii_._. .i'-iti'l ^ L-td 'J ^ l_-^' JI (r^jll l-ij

jljjl ^jj^i L-A;p i^-k5- ^v- ^W^l jJj-'l '-i*

i^j. :iJiji *;%' djiii -»~_) .J.Lji,Nl

h\y^; toN^'lj ^UJl __|^ bJj>.. ijjI-L.

t:jlf33^-iJ ^j ijij ^^ -Jy^""- ^j^

Vi'i _y iiiiH; J,.^ >:ilj.>ll „1J' Ji} .j4-l

tiJLJa* oli jSx.* *J^j' " -; 'T^^jJ^ '-4

Jj":Wl otiL^jJI klJjJj -ji.^ •-'j'-lJ] ^y- !

hX:; .iliLf iljSlI i-ii. jl*ii.^ '"iLj-l ii-^l

^Li ^'iJaiJl ^JjJil jyil
W



J eiiU *^_j Jj, 4j/y ^^J J =-^-^^

lJj-^IjJI ^ TtJ^aj j^^-^ ^^Vj *?3l-iiJ^ i-^ Jh^

-Ukjil S^t^-'l'l ^_^ ^lill Jliil J.^ Jj

^'5j J* '"^J _h -(^ I'l
r'"^*

-i-^) iii^l

.WUii.ll O-A-JI ^A=-l ^y^ fN> iUii'l

"i^ y- alii. pj. I.;i0 \^X^ ^^J^S

ilj-j ^ wJj^jJ ^y—iiyi; Ji^} ;L

,^j__S' ^jLi clj^Jl vJj— '--'^ ii2j«ll

JI7L. ^ olfjil -WfrJ .jt—rf-ljLS" ia~.j

jii_j- ^^jli
J^'^j"^'

iUiiil iljj Jll"

Olj» (Uujl .2^'i
'JJ ^-J-* .^

>iJl_j ^CjUailj ^i'lj
^-_r. OlSl- ^^ ^jZ3i^\

ij-j^ _ta i_>-l jLj^ ^.JLi JJj .(ii__t^'l

L
.Motion Sickness ^jiLi ^;=_^

La^l 'v-^'lj .1-Uii-L ,j^' obL*p " .;^.i^

^ r+^J^ ^3)^ =^-i>^' J'jj
f
Jr'l ^J

lidUill oLfJ,! J i^l iJk;S'l ;_i_,j

j,—iil jj-jij l.»iliaj eUaiJI jljj JU-l J^

^;i -j> ji^ ji<=^ /i^'j .=4;jy^i ,.i

'J^ .^f> ^v-^ ^'^i ijf^'iV r^'

^

^Ikll jljil :Jj;j-i1I jji^j .,.*ii4- ^1-

.^jiii iJjLt JjU- 1^1 .j>'i_f -If ,. '^ ;~,-''

i_>*^Vl ^ Jjtl Uj eLaiJl jljj ^JiL

L- j_ji i«;_j4>l_^ ^J— '-L *-^ 'jr^ °j<^"^'

ijlil J_. JjJ .H»i.ll 0'>U-JI J"lW. iJ-j

jjjJ^ \ Y jijjl ^ (Laijl jljj J_ji„l

.-i^LTbii J i^ ij;;x- ^1 JI !>:

^.sJ-'j T^y J eUaill Jljj Ui;l ^j-vyj

--iL,J' oJji -Itl ;_; ;" ''•'V iXjll -Ji ->^^

^ iU-lj ^U^l
Jj.

j>Jl ^ ^UJl J.l>i

ijljjl cLai!l aljj j_^ .iiUll Lfjll Ol_,»L^

Ol-k^il
Jj.-

ij_^ii:»i^j L^UJiJl kl)jjjfl;><jj

'_^ \ A j^ oyA^i iUii!' jl'.j -jii jj

J!
.Li^i ^ ^1 ^^ ^^ ^.ii; tuali .)i)_,

(Uaill Jljj ^- ijLiI J~. J^ .0-)i=-_JI

i^'isTj otLji J ';5'j^lj
'"?^Jy^'

'*^'

iU^Nlj iJjd.1 oL"i'_.ii ^^ JT J Jljjail

^ j>^ ji-iJi (ij^i jij,' 'j>ij -jUij—i'

.«.,-jj.. <LJ:f ^jLt d^V i,i-:iUI iiULl

J J.V^- jij^l jLaill i\
''h J^ --^J-^-}

yiiil Oif;^l JLwC-l J* tflUiil olf/ll

_- ( Jljjflii Je -t'j-^* v*^ '^ J •' "^1

-Jl^I ^1-^ :i_5i ^ iiLiLiil iLTJ-l J\j

-li- J* leLiiiil Jj ^j'il Jt j_fLjiij ^'Lji

J^ o^j"^'! J* JJ^ Oi-J^' J^- -''j-

iljj L^^ t^-^l J^ .^^1 LjiJajlj -iSLdiil

vv



'^^>



.1 =VT •Ui|^(i_;^liyJ-^lJ^cl^l

cLjaju^ ='jj ji^ ^
l-U .jj

-L-^l jL

^ iljU -=.rf^

wiljjbl j,a»iJ jLi_j ^'Uj_Jl J^'i^L'

«!Ljijl "v'^' ji^j -*^~^'
ij*

'ly "

jju.li j> jj^i.j L-u x^ .Ji^ r^^i

OLT^l ^^ ^/-'j l-^'j ^r-^' •^>^' -^

j^\ 5i Ji tU-ii ^"I'ja j^jj .;)yb'u.i

.j/-l'l i>Li l_-_jj/ yi-^Nl jUiJl

j^ji^ ^Ua^ i\iAn ^liii j_jjir VA

. 'I "l AA j-Uil ^ 0':^_^l ,:U-iJ jx_l_j

.^jJl ^ii^U i-jj.^l_j f._jU« JU^ ^
^-lJ_j_JI jLi'Vlj iJ.:.^! OU'i'_^l CJlfj

U ^i l^lt Jli,! ^1) ii_,-:-y ii'Ui:iJl

tLjillj U^jji. "^jJ ajSLajll ^1 I'j

c-iJi=i L-j^ l^'^^A JjNi oyLT

Uaj JL_JJ Jjl «Jjj:L_jji
r*^^''b --f*^''

--H\ r^^'j ..
•

, i^H-a—lJI
f

>_ . 1 I tf>S\ 1

tym 4^'Liiii -^jW^J-i r^' -^'j^^j

-" iLj. si. sL^l lil L.,

.LIU

i\iH\ jjisi t^jji ^j ^ .Wi-H

Jj' J*J l( 1 klLlJ ,~- «--l wblj 'd J iSi-

^- -V' ^ ^S\ J -'J;.-UL

iiiljfli iSji J}i t-ijjil rti'jll



.AS-Afc; _y 4JU Vr ^ iJj^l >>Jil Jj LiJjir CJ^ .(.UsiJI ^:A3-j j>. T« ^j il:-^! ^^ j^^ ^UliJl i'j^i Jilsl Uj^

.JjjiiJdl jl_;jD o^ sjj-fljl ^ij .>i-»-' „L!'^»"j ^il~-j ! ".^J^ '^j^^j' Oj~-=J' 'js* ^^ ^'^JJ 'j-^j^ -^ ^iy?ij^ f* ^'jJ
*—»^J



iuJi '^}^ I ^ .
i^- fl.<j O 4.v^ i.r A-.

^j-Pj AaIi^^^ O^jlt *j:^'^ ^'\j fcliij"*

oL- jj.1 ^,ju<jj ijj_jl Jjj_ijil iLjjl '^ iiJ ,

i^J V=>^ ''.fr:^
*~^'

ijjli UilU ^U^ _yll Zi'Uaiil i/^1 'UjjI

.j.'>L^ J,j^lj sO=.)ll ^

L.-U>j .14^ i.-^ j^ oTUJ jLi^-iU

JU«i| 1+LLi ijl^^ ijAU- iS}.\ ,.c_^T

j-la-r^—
-J .Inlerplanetaiy Space j_. i-l^^i ilj; t^j^^ i , ,i, i ,

;j

^ .V^l_f<^l ^y sLJiill ^ liT;^! i^Ui^ ^Ss .I,_^ ^;=jS'l J_p-

ill OL. :l-l

oliL_Ll Jj^'j .Interstellar Space

1 ^iC>:lii\ jl "j-jAJ in^Li. J a la -ill ajjs j

L jLdI ^1^^ .i^-_^l| ol>_ll ^^

^,~<^'i _S'^ i__Lt;j tfli.J.dl oJjS

^^! ijltlj A^^l ^ .UU^ I^ sLiill j13j Ju-.i .Ci^l O^jj £^lji iiL^\y_

^>a>^ J* 'iJ^J .ini^i:^' Ji.ijfc ,—j>

^'.;^JJI_, ij^L f^lA,\l JUjl^I _^_j

.-t-—ill (LaiJl jIAijIj JJjli. ii_,Ji^ J3U}



idJ-ii _i~t>vi^j .ilj'UiiJ'i LS_^^

i^l^ li^ ij^^^fi S'' y j' s-^"

l_U!l UJJ'. ^ _Jl^ j-jj'tj .'Jl-'

A^ Jl ^'LiiJl iljS^l J-jO-i ^Jik^^

;J_jJL l-jJ oljjw i]_j5^l ^L*>vj '^

4II4

oUl^r ^^iS^ .i-j'yJl ii^j—'L wjjj^l

ijl^j- jii i lS' '*ij^
'0 a .

iJljii)'lj .olj>i,l ji^j .Sl'L- i_^b

'l_^iiJ iii_^l J"iUsl ^ ^l^J

j.U=^_ ji .H^: .^i ^ii;^,i J! J^y.1

ji?w" ii;jLdi Btj_Ji j^ /, ! ^^—

^

jy^ Ij-pi^ 'ii-j^\ J^. LO'AiNl i<^_^

^"^' rjU; Jiji^ .fUiiil .j (liJlj

. jj'iij 1 Jijs^ *dji-Jl' i<^^' j! i^ji-*

tjl^l J JbJ'u ^j iijl-iil ii-^l

.
ii"i_iiil ilj-_;,>l n^iy il5^ ^1 J^^'iU-'i

- L- - J

vy: I't^ -Lpl J

/^-"i'l Jjj-j ^.lUall ft,;?-Li

il<U- _'=-'>i\

^IjJl jji_j)l JUUil ^L:;;:~j ii--t^l S>=-

L^. J^. ^_^
^jj'l^I j' jh\ iii.ll

lj_J Ju-L^i- ._r^l-^'* Lajjij iU:x-l

(y\l fjJ lil; >jJ-Aj =^^1 ^'' -1=^—',

.oljUJi J> ^' JjijJl J>^ d^-JI j>*L'

jjj_jjl
Jj4-

»j"iLll :.t=:--i'S'l jSji "L.

,fljL-.-0 >

^^JJ 6^J ^^' ^J^'



i^^\ lyM^ J\ ij\J~\ __. iJ/.\

»>j«i)l ^UaA; '-J_/«J' o_;^Jr ll -y icj,»jt'

* ^~ U-Ut

^^ij jTNlj ^4^1 oi^U-1 sAA

Jl o^U-^H ^- .iiL^I j>JI _^ jAxj

> 'W* i^-^ jJ"^ J ^;=j'i'l ;l-^

ajlc i^-'uiijl oLTJ-I jdwj' .-i_»j Jj-

.OL.

i^jili .:L:y,^l ^JU-L ^yJ iJU

J ^l|
Jl ^ij, U .(jJi^li jl ^IJUl

ijl>l ^ Li.1 j^lkJI 5.U^ ._^_,

J-iU^'Jli o>^'l ^'ld>iJ' J^\) J-s-L^l

.V'U=JI > i^^lj Jai4^ Jl j-i'_^^

OU^L^II Oyv^- «^U JjS'l ^j-^'l'l

jLiall ^ J_«il

j' ^r^j"^'' Jj^ ^'•^^ J}^. L'.LJi

la_^ Ij-Sj^ jl ^.^•7^, Lj»iil Jl j_i_jil I

tcLiiJl J ^j^ll ._a\:J^, .(Lii'l J
Jt ja!1_JI —Jjjiiil ^^ i-U-; i^ Jl

'V t^l Jp sWaiJl i^_ji>.J N .^fjj'^'l

Ol^jJ Jl 4J ojlj-l oLi-jJ l-a^"_;

^j~^l jiJalj .^^\, 'J^\ ^ ^^
\s-\y\ jl 'i^ .ijia>- oLtW:,! LijI

J ^Ji^ jj_a-" f>_iJ 3l_jjl -• Jibj^j

oUl.;^ jj^j- ijbil ^[^^ Jjj ,tUii.il

i^J^I ;^;_JI ^i..™i.L 4Jj_^l tjUJi

^J^ oUlj,a..3Li 4:j'LJii.'l oLi" ^1
^ - - ^

i-Sy.' Jj~^ J' Lr^ '"-^ oU-j J

ftdLjaj O^Aj^-j [oIjUj ih LiLii 'J Lisjl

i^jtJs ijoT 34-1 l-»j«? '^^j'"-''! J*

J ^^_. .jlil^'l'l cAi __^ jj<^l ij

Jl Olj-fiiJi'lj fUaiil jlj^.T^ nUaiJl

jl v^j .^_li_j]l ^^ ^^i Jil5j;i

iTjo^ Ujj2 jjS'i ^'Ljiiii our>i

LT^I ^-Hi ji^^Ul _^
^ll Aia;,

^Ja- J_jj AiCj^j Jo^ jjj 5l_j^li

^^ -ilf jjj; >,,.4_jJ jl j^ Jil IS'p

jl ^ liJylil _^ j^L_JJ L_Jlj

j! 1 . jLj il^ i_^ ji,UI jy jj5c

lOiU-l^^ ^Ul (-jL-iil iuJ i^JLjuj ^ .

1 i ^yi il. jji.^ro l:_j^ 'i;^:^-^'

jij ,(1^1 J b'b Jai_J il^iCj-

^^:_; L_^l ^L>-i,- v'r* ''^l; oS^Jill

j_)
jjl i-J_j _i-t^l -i*^' j' Oj^^i'l

oLTjLl ^ji^ ^t*-^j .^j"i'l J*

^UiJI J_j^l J^b oJi.^1 oV-AJ .t^



tOj-- J_jX ^J,\l

Jyj i_^l ^^ iV*
C.-''^'

^^^-'

J__^t J\i Li-i A?Ji jl ^>A_, ,slj^l

015^
fl .q.xL^tj:.' llU^ --it^^^ JjjLj^ cUiiftji

<U3^ \ u cUI j li-^jaj t \.ii}S\

^u\ J J^ r^^iiJi j^j -^^"j^

jl'i J »Jjil •UiaJl ^-v-^' tJ\^l j_j_r- A>

ij_i JT^ ij^u ^''l^^' (•_}-'i =Uiiil

Vj
ilaJjS'l ^^ ^^1 j_l>l J^jiij ^^il'l I)i !!_>' [>W -i^J -Jii^'^ ^^' ^*_ri

^u_>L j-^-^i ii\)\. ^J a*p r'-^' ^^ J^ ^^^

Ji'l.) jl fbfi'l ,iuu Jii«jj .cUi-J

.iWi ^ iii-i!l ^i.L«;i ^* j-U j-u-J

^j^ o^i ^j .oj_jji icj-ji ^Ji J
'V 'r^' J^

\ v-JI OLi q—!l^ 4~>~' '^JJ

i.j'>\:yn J^I^J^I i'^J-'' sb
"i^

"l^

ijU LlU-l Jj_>J_; UtL-iOJl ^ ;.}->l^i

-ru^

JlojU-iLi- i: .^^1 ojUi-i <_^_

-^ -^ >y oU-->L:^>"u ^L^l JjJ J/ L+^

fl.-flijll i iijLj'^l ObrU-' J-Jj k^'t^s^: 4iLji.'l J ;*1j1 **-J; J» .»^V*

i^ tLjJll Jj'lj sjy- -"ijj .«^~^_r^^

Jjlji^l fUicl _iJLu_: i^,Jj"i'l j! oj-^J

j„^ j^y^. ;^'L-i ji ,*i;i liJ^ j^

Jt^ il^lll ^^SLiiJI oLi'J^I ^_p^

;_bi. L.1-^ iUJJ i^lj Uiji

iiU! .^UJl jI/N i;A--4-l oWUr-'^l

.<_J^Jl ISJ,\ rM ^}^

^___^-^

,iLi,jdJ iL-j Jji^. t^r^* ^r- :v»ilJaJl

,^V:^'-^I j•J;^> '>J»^V

•^y-jj t'j^J i^^ ^-^ ^*^

.^,S"lJ^oiL^I^/^^'.^>!

J5^ L^'Li_j:at-_5 ii'LiaJI aJ'_^1 Jai—J^i

.Jjs'l^'b i^jll i=_)A-- "-• l-iKw- ^jjjl

1^ Jjj (>L, (fJJU^I Jfl_jiJl ji J-^J

L^^^Jlli^j .Sj!LjillA^^l^l=^bf^

.lA*;! ,^^1 sJli-l oA* Jc l^Lj-l jJlai

.Jjjl

-U- ijjp' ~^'j;J^^ 'yj*-^'' i^Jl;r>JJ

;J,lil ^Wr- J^ -Ol^i^'l JPj ^IkJl

iJU- j C^LpvU-Ai -^ ~ jxj N iJj." Jl

J:,*- i J-J-JJ j*^ i-lt-l_jJ ^jL^* JS

el_j4Jl JL.j:>- J^ 'iJ lJj>^l fl-^1 *jl^

i'i^t J (111 OljlJaJj jUil OU4i.>-

^^ JjNi j.i:^i J .i^' j> i:>^'i

_i,jj J\^ ^U. li^J'tJaiJl iU-^ll

**:,•-• -^

I'"

./ fr^*

^ * ^

^vmg^.;.



tUfliJ' ^ 4^1

^jlS-1 tLaiil ^ ii'UaJ ii'jj

^

ST"

t-am. *
J?^



^ aL-;"i!l ^i:^^ c...^ ;^;A1 i^U j^

Ui-" jl Jji -^i-'J^J jj-~*ij "^l-^li

6l .'^^^ -O:^,; .,^^'1 r^j

^ cL^I -^'jj ^-^"—"i; -J^J,Ni

^J,NI

Nj .(.-^ii>v j» (L-LiJi At'i^' ii;-* ^'i^

it^ iu "i'j .^--^1 j-lWl ~jl: Jj:-

jt- Ui-t ;^_^ ^j~- 7V!;)i.l Jl 0">l.^^l

J^ UJ ^,^ .j^>ll J! Jj^'l 0^l^>

^Uii)i i3iil jj iJ-'iJjiH- ^UjJ j>ijji jjy^S" tL^I s^'lj

J.j^
sLiiJi il^ji iUi ;^— ~ii} .oL^l

.aiJuAl; .1 ,{ .- J'l jjjj-i;>j,j i_rr'»^^

id ftijj-l i^LiiJl oliiiil t^J^J

I j^^ : i<_^i _jl "la^jLj "}>* -^^ ^y

u«" 5^^ .iiii" ^j ^>'i e^^i^
tcl_^l| Jl JJ^^ * Jl jjiilA! (Uii'l jljj

jl
,.,-f^:j .i_r^l flj"^' J .^jlJJjl

(j_ii ^^jj- Ji^^ V^S^ ljJ.»jLL_o

tb'i iiij^ii ^ Ljji >^, L^-J-*! ^~^>i

^ j.y]l oil U_i> ijl—• {UajJl ^ cy-'l

^n,;,ii|



*5ir^- ^IAUb £i*,_j cjjI:^

.

ijuUl-i'^.iJ
( Z^_, jii) ^^\; cTiVv

'Uyi

i^UiJI sLJ-ij Proterozoic ^^^^^.--iJij Archean

1 _j^ U^ Ub jiJJJl i j'ij'Vl oly._Ol «-*>Jj .Phanerozoic

("UiVl ala ^^i~Jj .jL^I J\ Uj_.X. j^j.,:!^! j^-^"j tjj-^

4;__,^.w3 iUiil Lu;5SC: t^^-^jJl oi^l oo* J'^j i^^'^l

.^^^1 ^^1 J^^ J,^

.
oLijJij ci\JSi ijj i^aiji iJVJ' '^.^^

AV



m

jiii-j. ,_ij"_. .oljli!i Jj>J ^iLT Jj5- lijjj

{Vly> ^A'l ir^ Ji ^1^1 i^'>) ^A'
UJ-I iSLio .f_^i ^ li ,^ j,Li«i j'^

,lp.Vl _^^j =A- >''^'
'^J^'^'' i'^'j' J'

*tj-j o^j 'fj:^* Uj j^ 1^1 W-^ iij>^'U

iikjil ^..J.jH jVjil JjjJ^_
-lajivl ijjj^ il_t^l

Qi:
,

--I j OU^IJ .jLji" L.Aji ^i Li;,u;i o^

i> >^i u-iif jj^'i oijUji oi (Lj^i ^^^^Ud

^1 Jl ,(!:j-a-]l Ij^lj ^iil j>"i'l

j J j:ij y^\^ .^ :;j& (3j_H-=!.l r-^i

iyr; j~^.) .JlSi" ^ IJ5- ^jtL'^^ ijly-

Iji ^ ajfo ^ill j-j.ll J *ji J!
.^.=:l-_^i

li ^C ji^i _jj^l >1-Hr .,,_p^l J' f^j^l

,U ^, .^^. -•i'l

irL- otL^

Jj_i5- -»fl

,j_l; ^^ pi il .^j-_,Jl J.p-^'1;
-^Ij^Jl

,ii- jU- T.^

OljUJl J_ei

^'U_iJ'l ^_^i>^ -^j^ jjll tUAe

(Precambrian) (i_^r»ijiJ'

^"J-'
^11 ^'-V j:^>

(The Arthean Region) U^^Jl iikii

^^ ^bT ^l-Ci^ .J,}i\ Jj>
-^.j^'- j>^l

.i^jj-i .ii i i^n.;g> i^Ai'i ^jU!i i_^i

^.lil Oj& jjjuj .«— l1_>-L. oV- JIj»- -J-^

.^>^'v- I o',li

'iSLu __^_j -uj^ JjLk; -j^j --iii j^'

y bjSJ i^Jj-1 ^ij^' Kjf^ ^JJ*"-^ -"^J

.IcJiJl iJjUJl ijJii'l J- fl!j»i-

.i.u.'Ai oU i^i »>^' »-^ J"^j -^'j-^''

iU-l OjSJ Ajj .ijljJ-l JjJjJi. JILJI j_a]

^1 ^__i U Ai- ^l-l; (t~l,.S- J>^ ^ -^'-^

.^Nl ^1 J,>^l •^'

If-Sfl

^^^;
-<sv-j

.?^'*f^



^^^^^^^^^1

^



(Ordovician ^—rr^J^j"^'
j_fl-«J'

Period)

;-u] ,Ni _i-ii

Ja iltj i«^ J_jrJ-l ii-j'l/l Jj-tr ^ ^Ji!l

Jij .,:uU. ii- ,:j_jJj. iVej J^ = . . J^y-

id-fl iL_Ljl J.-SJ j_p^l =-u>
"^--^'j^J

^L-jJl j- ii~- ^Ui= .:_r^jj j-J.oj'i''

o^i—j v ki_*riy J"*' * ^j^ j^ w^j '^jji^

J^+llj l_L>ij ^jJr^ L_-kiil ijlij ^jj-l li'j^i

.^LLUl iULa- Je jJUll JikJl j-ljil J!jLl1

^^.^1 J-iU. ^;=j'^i Jt i^'Ui jj^ii

j*aJU LjLL. .U^-)!]! jj-^lj li,--^'

i5_^ -^La-a it-. '_,-jj:aj j£i *i -jir iJii

.^iiijl ijlij LLylj ^>4-l IS'j^" - '4'^^

IjjjjIj iiL-iJI iTj^i J 'i_^\ jy~^1

^

.l->-

i_p>i Aii_;Ji --.^ Lf:Ji.ii jB-Ji *.i^
_^

jla iJjv jj-' y ^y> -^Z- -^ ^ri^' 7^ °W^'

1^ , J -J- - -J „ ^ -

oU.l'i'Ij ixJjJi-ii cjUIwJ-I. ^jl^i^ij

-^^'jj (j^jJi :)ijj sjii- j_'jiij ^^j'^'

^Ljii ivJ'ji; wJ>- -^ 'u-l>J' j' '''uS%Si' a'

Jji^l J ^'^l J^l=-'^'* '-^>"^ ljui^>

l^jJ-iJl ^'l>l .L-i-vj' lJ=L-j.'l >ij^*i

clijl ^1>' '^^ '-r^^' ^f'j'' -^ ^

ijj-l ol:il£)l ^ (SiliLl ijLL-j ^l^lj-^)

ijjij L^^Jl^ir -Vir ^iSli. oUlSCll ill; iiji ^_j

_)ly ^-_^ lii. LI j^ J,. V'"--^! =.'>'

UVl ^ oAs-j ^1 iSijlTLi)'! oUi_J-i

{Cambrian Period) ^jr^^ j~fl«J'

,5^1 yxH^ J3V1 (_-i'l J li^^^i j-^'i

:Jj^\ ^_^j^^ ^' ^ ^'^ -Uj ljil~! ^ U^ «k;- ji Ji^'i oUiy
_
.jijVl :^ ^^ .i'^i :*^'i

C")

r^--
;=v;^«

«>'

'/
^.,

i_:

«-ft--

K^' ;-."r>;''-"

'>^r-'''jCL.

S^.~

—.'®^'-. ^Jf^m-.-i M :;
%*^iC^'jf

^:^teti\^^^^



Jl i\ji^\ j^>- j^jij .LJ> o> J by! J;^

-!* =-

1
:- - '>'

s-MV,.^^,--.,,'rri

^: = '

::^.^|1.

m 'W^:-

T

i

':;^^

r.

1.

.
,•.1'



m. ^ ^y-l oljjJs aL^ ^bri J* ,j»jr :Stegosaiirus ^jjj--ij;^-;:-Jl

jj-l" \ a ,^'y j>-''jjf' r^' j^'j' L^ >^^^ J^^
i?iA-ali Oriiitlii^cliian

SJJt 5' -''^ ^U'JJJ-'y^ " *^^'j::'" J^'^^ *J-'^ J^ (**!)'' ii^J .il-l>- ^i-J

i^^jitii iijjiA Js- wJjUii iS^ **j>' i^_) 'jTr^***::^ 1 V *J --J^'j
'^Jjj J

iU.,all jl >ii:MJj .^^ Olftji) i_jjjl Ja^ U-i « ^1 1*^^ 1^! ^—^^ '.i!:*^

. *,>.-> ij^j>- **-ji Ja-jsjj
lj"JJJ*^.???'" ^ O'js'" i5*^ CJo

C:

,l;=rS'lj -U-)L._^ ^ i:jjJ~J' ^.--r> J>-^''

I4JS jiLl I Jljj'il i{^l i;!l-Jl oVyi oWJI

jBji\ C^ y^ iliil JL-j j^_J lOljjWl j,--l

(Devonian Period) ^^jJjIiaJI j-jSaI'

" »- L^jiL^ujl J (^^«ijjj»i) 0^2 Jji-_J ,*^V

^.,-J'^^j-j-^' "J^ ^J.VI t-^il. o

,

.jjj ^b)i 0^1. ol;:h! j ,,-^'i

J, -JjX^\i ^y'lfl clj:-Sl O-i^ LJ

1
r-iU J_j {i^jj-l Oj;J-l ol;lill JSL^"

Oli-iaJ'l 'p- ^5^-v*. ." itLLii.1 -ij J- -^ j*

jlSJ 1^ jcj < .fa -jij 1

1:7
J Jlniju ^ |HJJ lIj --^

J iijL=^S'l jLf 1 OjS;- J^j-aJI ,.-=-.'1 J Jlr^i

J_..
_<ll j,^! J 0-«Jl - l^_jjlij ii—Sil

i:.<iiJ-i L-ijjij ii'L^i ir_^i j^ ^\\ ^'.

^jil ^i J 1/.-:;. :;L^ ^j^l .>i]l y Jl

oidjii-^i ^_. ,yuLi _;i_>J-i jiiii u J

^^ JJ ^ii'lj-ll =U-i JlSLii ^j.. :jj£j Jl ^Ujail

jUr^!Ai i/i^ o^jUi"l'j i^L-U - iwjUl Jf

tfjta_i^ fti'ij-: LS'l**-^ kjJLf'j tjij"^! oljjLijSl

Ljjl ^_a«!'i '..Ul J "Jji^J ."-Jit 'Jj-'i

J,U>ll .Uiij JU-ylj ' "014:^1ji.;l^l

(Silurian Period) ^j^-^' ,r^'

YV f'i -lij L^i-jJjjl-l ILjj'il Jj^ J jTOill

J . Ai OjJ* ifo J-j OJi"! iLj^" ii- L.'_fJ-'

i;_^^' ^ A V" j;^ ^ '"-^ ' ^"^ ij j-~-iJj ^ Li^i

-0= J.VI =>il O^ ^^ ;>.w l>^!

"-1I Ijjj ^ ^i^j j»i^^j?

iJU-iJi O'l^iiJI ^ ii\ L*j (JjVUIjoJj;*

^jjjVIL ^_^S'LwlJl ^TjUll _US^I Jl

lf^_.i si>»-i J^^-i -^^jT ^'i'_' .sj^^'j

JjlJ 1' al^\ i_;iaji _,«_> yu i«i Jl idL_iJl

J lA.. Ji :;ir ^iJI ,;ij;dCil ~'U-a.ll L^jli'

^y^)\ ^-Jl _^- Jl .^J^lj"^' J-^l

liijoJliJl (ijJil idsil) >j-«iJl J ^Ijj" ^JJl

J Laj J+i; Ijjjl L^> JUi j uia^ ^^.j

kAA; O^yiAj) jti.~iJl i-U ,jjl*- -j* .flj-i-ft.ll

.-;>l; l>^l, X-A.^^^

<_:jj .^ji^l jflj].! j* fl_^i^. oliJ^ -u-i^-iyj 1;^^^ jl*ijV^ ^v- i-^ J*
_:^'j ij_i^ ^^.la»\ ^liijj-LLx. > c-J^^J>?*JM*)

i^ju,^ iW i Lf-» Lf_^l ^Ijji _rflij .j**-iJI -i3*jji. j3L*il ^,1-1:^ ^IjiAl °LV ijJ-J O^jfli Uj^ ^jiJ_H>JI j^l

t tj \ o ^^ JiUll jL;^ K^j'jiij Srr-^^ ^liljJ-l Jjl» sjLt rJ^^J -^^A^' "J^j^ j^ iljjji-i' -Kll -VLjj-l^ -^^

,,il^;u,i„ iie J;
l.^i J.i J^. LJ ,i_,:_L. 1 1. Jljj- ^Ljf I, Ij^l ^' >--i ^iy^ jl-j liaji ^J^

ji Llj .j-yi jilj-J-' l+vj.t! i,Ji; -jj^zil Lfji..- l+lij; ISiiiJI ,^lj».^l ^~ ;;_,LiJ iiljijl ^^\f^\ ilIUJ'
f
Jjiij.1

^l-S^_- ^ L^jilj^lj .^jJj^J-l ,^>1 >- «J ..i Ol^>^ ilt- iJ^W ^^ .i»j-< ll^Si l'^ iilW>^
.Lt^i«(>uAl>j^-iiJ#^'^yrtij,i-J'CU^--^-l-J^<^l(J--Jo'jr.l>ullj/^i^Wii^j:^

.i:>JI iJjiJI ^li il~-ill jl-JI j^li, ul" .^i'^ ^j lili Cililj^l .A. Jjlji oJl ,_ie _l^.) ^1

I;. X^f:,^ ^ji_i_ jji— ^ -i^-t--;- Jjj ijl'-t' i^jUij ii> oil* ^1 ilL- o^lfii ijUai ^jVi ^yVi ul

.Js^Mi. J^) -rj^' J=J^l^J«=-i^'>-l^l jijili-s j''jl~^^l*l<~=~o^ l<,ia' j^J'l^^Jlj'-l^li^^'^l

Jlj^lil _y.>« ^ ,^ i-l~ ij," ij-d oUs- (iji~ - u^) Jl>i --s." «-; ^; .i^U" jj_j^> lj-1 cJj^lj^Jl

ST



Ol.a",.,'Jj »ii£3l oljUjI oJat i(j£Lij)l jjt

ilJ_^J (ij-^L- tlji-^l ^a^
i'^*"

i-^lji-.)!!

,jU!^ Jaijl Uii_. ,,.,^1 '^. jLj^. _ij^

)Li-l «Jj j ^-p _^'Li aj^j ii=-^j .O^U-I

"4»-jii jii^Nij :)UiJ-i jj-ij i_jiji j;kj jy

,UJI 0*_;p-j .L^-ij—- ^1 o^L-V̂ ^-

.^jjl .Liij ^U-jSi'l ol|-.ij Lj^j lulj^lj

i^ii laa=-j ci^jiji ^jiai ^us3i j-i ^j
Jij (;^lj::->l UMl -.ll-J. ,^li t.l3S'l Lij-.,

ijU_j -i^J'j LJjjJlj <5j_jm-I iT^^I mL^v I. ^
ujujii ^ l^J.*5ij .^Ji»l Jji ij^j^' w-jaiJl

^ir ,^_^ii _^i h\ju j^ 111 .^i^'ii

j^iV^l^ (^ij;/.'! ^ lijjj ijU iUll ol^

^j-^ Jj o^' '-- ^ ~JA.'I ^'^ *^ ULis-. 5j« J

•i^J^' ^JiJ^'^ "'j^ '.^j'' i'-^ -H^

(Permian Period) ^^' j-ajJl

pjili ^jijJi ^^ j^'i'i ^.1 jA ^jJi _„^ii

:i^i jjl4-i jS-u, .-jyiij ^^*Wi ijO^jj,

iiUij jy -^-^Vj '=-^-1^1 ''ii\tH\ JL4-I

jjLi'l ii>-lj lOiii -lij .i-.ii-jl_. iii Jkl i^ljJl

^- J ' - k_ ^ -

JjLlU Ljjii^jij ^/^l L(jfc,
J._^1

Ob- JjjJ-l

J tij~ii ^hi^-lS" oUJ._, iilkjj-'l j_>J-l ^

Jt SUj '-^^P v^'j Sliyj:! ^LUllj

O'llLitii' J*' i^UI JJ- Oj^ |j^-w .J^.ll

^^L-J' _^ oJl^j .>l-l _;^ cljjji __^- ^H

Jl_Ni sy oj^_, .ii:jiiii^.ii ouijj-i

.ilii A^ cU- ;jlll
-Jy.f^\

,-^l
_>

(Carboniferous ^^_^1 j,At^\

Period)

=Jl y. __^U-I

.bit i^ij^i jt i„ii i_,ii J .^ i;_^i ^uiy.1 ^ liiil, ^ ;o',>^l (1)

^1^1 SsLj oijuo>jJi ^ ^r^ Tnceratops ^jj'j--j'jJ'

i_^ *«j£ii ^l^S'' JS" ^j .ii- jjl. TO x^ ^i ^j_il_k]l j-iuJI J*jL>-

LijS J_4^ i_ft*w^l cJir iflj5Li' f '>j'ii' tLii-iL iCeratopsia j_;iJ' '^^^j

^'j ~ JJj* ^'"^ j-iy^j^J^^ OUljJ- jlS'j .Rostral iJjliil i.Jaji\ ^
^^\ L^ jJki Jixij ,jj^\ J jujlj j_pL-. ^Sl^ jjj ^/>
lOIjIjJ-1^_^^^\,A J_flaji«j!|MJ-i CJlfj'.ij^^ill jjjiJIOli^j -iiu^j^JJI

Jjrjj j'^ ,i*?wJ-' L-db^j .j«~ir' [i^w iijUj ij~S" ^J*^ '^

dliU Jj_j4ll O'iLa*!! '^^J *JjJ' Lf*^ ^*^ V-'J*

ir



»

^-i\ Jl^ ^^L-l J;^- Jl j;il_. tiiJ^

Jijjj Silk' i.<„ljjUl i=ij-jjl LLJi^ i=aij«Vl

y-lii'i'^ .L-^^ it_j1 L-L—ij kUJji'i ^i ,"^_Li_3_j

it jrjit tit Jjj Ujj
J.;_j^'

d^jj-l J^jij-I

i^^^l A^J 1^ ^-j_iU'il,il--J JLj!- aJ 1- Jjla

Ulji-ij ^yi.\ .-liil i^lj t:i .yU-l L-i'U^l

al^L- i;.^i_ll ilL_i.ll ITj^i iTyi. O-Jj -Jj

jj j ^;;- '^^-i^ JW^ i;5ij ^iji Vj^'

i_;Ul i»-l dJi sUI Olsii 1|JU)1 cU,;! Jl-.;!-

^j_fi yaJii oijtsj ^i .^~_ ^; :4'ii~t

jjj- L. i^riJaill oLtL ,t_.jl IS^ „—^' =j''r"

Ln?-1 ^ li^J*^'! cU*jl JVr*^ ^ Isbj LLiii 1^'lL-

(1^1 ij\jr- «rj) ^^jurj iJ-U-l ,>• j-lla^ ^r-UiJi

ll» ^j .jif 1 jl Sjji- 'l i iJj WU_lJl Sijaijl

. - J -J ^ ^

fjJI j^; ^1 Oty I LJiH—i-H 1^4=i]l _;i=Uil ^
iJTj-iLUI ji_j .Wl_f:::,.^'l 4^ _j!il OL-lt ji

Ji.1;- ij^ ^J>™i Ji oL-Ui .lJIT i^Ui

^ AjjLa ^b^ J^ij '^^-^ *^J^
"^° -^ ^-^j'^V

^iJLi'i'l ''i^ JsJ^ J\ OJI jLI J jLiJi

^bfcjj ^,;ii»^J 'ij^j'i'l J^ il=iLJI i;_^l

(:t-jJij jt) jJi\ ^^^\ j^\
(Paleoccne F.poch)

^..Ll ^Jl ^.. JiS ^\^ J\ i_i.l

.[bLLi Ij^lj (^:>.-^l jLj-l)

Ljjjilj «!_,^l Ifjjl Ol^li i(L:"i'I )Jj. j>

^ ij5-ljjl lUijVli (i(ji^' ij5^l wi-a; ^)

Ojr-JI Ol>il Jp-i:' IJ .^-^ —'Jj^l
oLlI OJi-l 't.J"J* IjJjn^ l^LaJI; \iC-\—I'ij

_^.. _^S'i ^1 j^ ijUij iU_i!i l;^i

0i.;,n OlflJp l*tK» AjL^ tT->l'l» ._ ^_i
I
^-i\i

,
JUl ^ jWlj iii:.H oUrijj- ^l ,>^

LLLj jLiiVl U_iyi iilb-_j,l ^UjJi ^tS^j

Ijls- UL- jjji Jj ^Ijji-l _,jiJl j' jLc

il^l jj-=jil;"l'l_,
,

.H.11,\ArT i^ ^j .(^

jj J;Nl jj'lkJI ji i^j^*^ _jlii •Ji'l' i^jj.! .

Ui .:j^\j^\ j-^i J' j_y^ J L.>L_Vl

l«_j ( Jjj^boi^
''i-:^~'J ^JSK^ i^-JhJ ^LJ^

(Cretaceous ijj^\^JaJ\ ^^awJI

Period)

Jj-L. 1 D_. Jj-U \ i I Jlj^ J.-U OiCj iJa_-._j!l

Ola-kH ;^. Jl j,jiV'l lA* ^_^_, .L^lji L^w

^^,j-!l Lu ^.j _.-»-'^''
,.—il' ji "r-^l *Jjr^M^I

^jjl 4»»^J^ " >.. ^1 jJl» iL_J j» Ijii^l J

JjljUll ^»^|*^ o.ilS' iii__jjl j*jjl IjU- J

jU Jl /Ul ia__jll y,Jl J L^UI .L_il

y',_i.ll oljUll ^^ iil'^ll UljjJ
:
j;;.,^^^;;!.

.^^> J- jla-j

,JU_iJl J U/„.li> Jl L^J

i^-li/il oUiill J "Jj'jl.l jj^'jl jr^'^'

iL- jjb _^l ^i J A3LJI .Ull j-Uil ^i Jl

Jl ^^ L- l"!'!--!;- 'f - ^|Jj«JI !»>_) tl_fi-)/l Ja^

J^J* J^ji'j ,/ iu. Jj Jl>^v* '^ t^^

r^^lijJI j^jll J cJj^j ,jL-ill J j;i^i

C-^ 1*5"
.
O^l jl?T^I_^ *IjIj T^y—ii'' ^r-

'^ 1j;LJi j-^ii J ijii. o;ir ^1 «i^>l

.i^.JaJ-1 i-!ljl jLiJi'il S^Ji^j s-ie- Ji? jSJ jJ

l^^. ^1 L.J^^': fU^'l'l Jl i*_.-J^I

Jjlji^ Jj tjilill ii_.j3l j*jjl J oljjj.j:iJJI

olj^^^l _iS_iJj .jb.i i,o Jl r ^Ji-- J_^

i^Ljlll __ajl J lJw-I_jj!1 j^ Uli itj-j>^ Laj'i

,d_^ ^—>j ^^ -^=^ Ob ^^.^^ ij>-lj; ^j
J/-VI iTj^Ji LJ^ij/o*; -^^^ i^"^'-^' (—^

ji-i ^LT jJI oljj_J:^l /jl i^,j.il dl'i J

v^jj J^i Ij^^^—11
l<

—~ "~ J^,* .'—

^

.aJajjf' i.ijLp_fi i^^^Ljifl

0\y- "i 4:4^_.Jj.jJ j£.' .JjS'l iiL^-l oL^JJl

J (Olijlii->UI ^) OlyJ-1 jlcj .i)j4:»- -Ui

Jj^ O..^ ^1 J jVl ^ijiS'l. ^1.^1 ^i
.ij=\J-'u ;_,_._.. :iiiUI i^i Jl « Jl j^ Ji^lT

OblUl Ojiil ,^^ Li^ld Jl jb.Jl
J;

>ij>lj jlAflj oljjiiJIj ^lij^^lj jliL-L, li^\

If »^_Jaii oL>l_^^1 J^ 4fc^lj Vrj^ ^^J>-

.oirjUi-^itijji^^ 7,vo

(Jurassic Period) ^>--'jj^' j~fl*ll

^Jl ^ Jlili |,
iJl y, ^Ijj^l j-axll

(jlijl Jaijj i-i^ Jj^l il'j'Vl Jiji- ^ ji_._j)l

i^ JjJ^ 1 i t_, :.-'> T . A Jlj:- Ja iJi-Jl

i_jij O'lii-' V~ --'>'l 11*
J"*-' -IJJ .^J^

.'j>' JW J
iUjJijUltil^b' .^lj>l_-iJI 4,1-0 J

^ ^_>SL-iJl c>L iU=l- jl>l, LT.-J,'

^l| 4i_fii-l jJi-11 'jWI ^j iJj'l'ljlj_u_j^

tj'i -
/-J

.^Li_^l _pa«il J JJ=!^^ -^'-Iv

A/v i" 0!^i-^~^ Ul/-lj ^jd-l v-l=^l

J^l LL^lj L_j ^AlVUl^.JJ'j^ ^_J- L^LaiJI

.L-:ljjl ^.li^ll ylill o14l 'N1—i

Jj'iUljJJj:^ ^j^ ^L_iJl ir_^i oi-^l

ijJJl tiJi-.-^il -Js^ ^^ L- iL_i -;~^ljj

.^_- oLlis J>J b J -J^L- J
:=jii iC- Jl irj^" jj

Ul „j .^l

^L-JJIj ^l^_^l iUJl jlil .ii^-iL^l

_JT~aJl j^ LtJ»w? ^Xv:ijl>L >L„r>.lj OlJjJUl

OlJ^^I =jj-l^ jiti I- L(^lj:->.ll i^l^jJl

J j-'i' oijJ ujjji .^ ^1 Jwi -js;^!

D' 6_/J Ji^« ^'^jljc^l Sjjil J*.Lr^ J

_^1 ^i>L^>'l i^ JjT*-l l^' -^J --^J^ -^

^ J L^';;Jl lAi ^j__Jj-;j^ Ji[ li^ji.j

Jajjl / C.—>- LWjj J^-^ J ^.r^ 4-™j ^ ^ A i ^

Jl liUl^-l C^^__iJl Ijja -^ ^J"J Oliifl ^rU

Jl Uilj
"5(J--j

OLlJaj (^jji^'Vl i^jiSl

J j"jJ' J^' J>^ >^J -^^l
,/ 'V>"

,
jUjlj iliJlj ^\i UU, ^Ul tU>.li ;v-*

vjjl jiJl JJ jj:-Nl
J,

il l-W -^J. Jjj

Ojiii.l ^iii ,
jUajl 4A.^l» Hr-^ .

' 'I ;l "* '!

J iOj'L. o-li" ^' ii?»-ill _jl^l j^ Cjljli

^11 ^LL-jji oi-ij Lj.L_.li ^j,>ai _^1

^^i^.'^l Jl^ ;iJ^>^ ^jS^l >'JI J!

JI,_A'l JWj l5-_^i JL^ J «i>^l.' >-^l

iL~'_Jj^^ljjr;r")lT-ljl(JjjlOJ»;i_. .J-,'J J
»Jli_J1 fljia-j l .^ UJ (^joii- " J;i-^^J

^^JiJ.I i;li.iL- iJL^l ir_J >v>)' J -ijLill

,Uiw.^l LiiijUl oJj;^' ..li'l'UljJjj:- UJi.ll

l^if jUsi LiJ^lj i;;Hi J^jLill oULJi iiir

j^ 'i_jiJ-l jl'Ul jl J-l^J •U4l{ ^-jI ji^ ij-ill

.--aiil ^jj OjiL^ -li Ljj/lj S^jJ-l ITjjl

.Ju^lh Ul^ij ^jiLl ._kill i'fi ^ ^jJr^

Uiyl Oldll (i^^il Ijjjjij %lU-iJl Ifj-iLoilfj

^y-31, ^^iik> ,^^1 Jji^-Vl L.^ ^1=- >
JJ *£_. !i lijUJJi 4J1 _^" Li" tj^silj-j

iL^.^^- ^l - Ja4-l_j ~i;i ^|i- - ^/^ 1
JsUl

.iiUll jL>mJl A-A J l^iii hjjj

lAzr ttlLi- iji rt>^Jl _r>^l -^l-l^ kjj^vij

jUji J o_;i>j Jill ^:^i oi5jU.iLiii

oil i^_^l j=:.lji ij ,;aljjlj ii.«-iil fcU-IJl

J jS'ii Jj ,i»_ijli L^tjiyiVi J- iff-yi

j^ ij-f oU_,-/r- JljJ j! i^j"^! jijl:

Aii-l ujUJ^iij ilJsJJl ol;l_^lj Jli-Jl

0^4.^ ." :Ul Jjij .oU_.ljj"All J- LijJ-J

*—''l-^ J[ IL?vli-l jL^mJ-lj •^\^jJJ.^-j3.
3

1

lOb'bjJl iAf iw-ljlj .^J-W' Ob—V^l

j-^' J -^j*^ j" ^.-i-ljjli OJ^-i LJ

i-^N JlSlilj^ JltiiiUj.J-ijjiiIlJ;Ljl

-^iujl J Ljjl uj_p^j .olj-Jb j^^
.
^^.v ir^lt*

,oij_i^j^Ji _Jij^
C^-^''

(Triassic Period) ^^-^Lij^ll j-a*]l

^Ji J. Jj'i'i ^11 j^ ^\,p ^1
Wf JJ jAj) iiryj^l i- j"^! JjJs- J iar-jll

_^ JiC Ljji; ii* Ojjj rt aj3 J^J '{r'
—•'

.Oi^ 5^ .^Mj \ a Jl Jji- I" i

^jJkrl'' ijUll OIJj i^L>Jl j-i^l jt^

oJiCta i3^ Jjf OJ.-^l i.^.i'j'l'l ij^iJ jij

J. j>„.._ 0UJ5 Lijj -::. -.'-jJ ^ijj-j^jj ^-=1>~1

^li^lj ^.>ll^Ij ^^NL .jjlll Jjjjl j;^!

-i^jll jj>^^l al* J ^^.J^Jjl Jjj . 'jP»i.-aJl

cJjJl J- (-iiil ^jj^j oL-L_Ail) ijjlji" JJ4-

J U,iii,l oUJill ^(i* LjS'lJI JlS"^'

<\t



jji JL.i J_j^ Jji oljUi jA iL'Ls olios'

JJjli. kOi'l' JSU^ »»ilJ-I _,jw' ^UljJ-l

V-^ ^s"
"jLjI ^>' J-J^ JIS",; ilji-wi-. V

joi-l IJL-'jl olji; iijyAl i_paJl diii^y

oLi"iyi ._i_j:=r J JjLJI J^.^l _^l j^ ilL_iJI ITj-.! jUil ijlf ^ ^j^ ^\ji^\

ai* jj"! J^ jjl4 JJJ -IfJJj'j ,~'"J
iJjmjil jl:*.^' ,:_ili- LaJj^l Olj'l'jll ^j .Ijjjjlj

_>^ I'lr ^1 L_ijiii jL_i
_;_^ f^ i.LiSiji j^ i^>ii >m ,^J^ i-ijiji jiuii oIjU ji

{Oligocene Epoch) i^j:»s-iaJl

i^,^ ^j, tUr liJJl >ij-Jl _)>l=jll J.j;^lj

^^\ j^\ ^ Ijj Ji JIT ^Jjlj ^Lj^I ^

TV >U! ^1 i-uk- jj! ihS^I CJj^

lj=--A!I ^-U-l ^\. c.a_. iSJJl Lj_.Nl

I-
1
vi^ ^jdl i_Jl Jlijlii.1 .JiV _jijU j_JI

.
jjLJI .IjJjt-l j^iJJ

i_sil'l '4JA ^L-^LJI iJ^ oV' j>il J;L_JI

itr

, JliU'j'lj Lj'j__4J iijLjl ^jjj.«ll OjUJl ^^.i,-!

=>' J> J* >^J^J^ 7=^* !- »i !- l-Jl U_;

tidjLil |.^l ^,j i*i.j jL«j ,11^ jltlj

''^j^! J '-*^' *'"' '^^ ^^ •^' *^i^J

.-li-jU-^^j IX1L_i^, l^^jfi^lj

__Ui ioJjilj jLjpJJ iJjS^l jr_LUI h\

j^LJ-1 fUiJ'l «jj J L^j_ji 1^ Ai iii_-jjl

5j_^jil 5ilU-l 5lfi|^p ZA\ L_J1 Jl i3l:;u.l

iil^ll iU-yl j-Vl Jl^aJ-I ^..j«Ji _i^,j

J oil Jij .V-yi j»jJl Jliji ^ ft-iyi;

ijli k-ai Jl iij^l -tj'Uj'l y'_j- iLjJl

^koi Jl ^_il»'^l JUi f^li J^L-I i^ii 4JU-iJl

^Ioj L^j_iLk!l j~i.il i^lfl |J ol_;_f^_j~Jjl

fii- ^j ^.i'j'l'l J* ^'jU^ Jj—J oLJJill

o-slfij LObl^l J=; «;i.iJI .jjL'ail aJj.

(Eocene EpoL-h) »i/?*"

^> ^yljjl ^l y J.LJI ^^1 jjjl

Vh Jl Jji- OS Jl_^ ^ izs, il4»-jJ^i

le
yjl'j Jjj'l J:-* -^M' o- t.-" :^>"jl^'ll)



oijj_ejjJi ^\ j^i :Seismosaurus ^jjj^yjir^

Jf c->_^i jJj .Tyrannosaurus ^jjjjjjIjJI U—aii

CJlT ^1 Ol'Ul' '^'^j v^jS^I Js- jjiy-l Olsr-ji c-iuskJii

'ijr^j^

l5''-B ^-^ Ji_;l>l iiJj!l 6LJ-> (L.If _,-j3 ._At

All

".-j^ J* OL-^ jijj^j^j

loJ* jiliJj Lilj- "J* J* li j~ail Jli" ^_K-'li

^ j^lj ^..^'Jl ijJUr jh jS' iU;j

.^Jj4-l ^jVl J'W^ ii-^ IjJ OljLsl J]

lT-^ L- ^> ^ji=(-l ^"^1 _U-b ^r-iJ'

^ilf iGreeiihouic Effeci ^•-|Jl i_;»lli

,^3 J^ U'L- jUs'il Jli" Ui" L^ji j-Jj

0/l| OUj;j jit wHI 0_^l >ljl ^'J

^UjJi ^j^ «?-^' 'l^' (-J* j}^: .jjj-ijJ'

.'^%jy; {jLiJ-Xi) _^L».'VL-j ^"''^>?

jj_3_f^J.ll ijjrj J* ^".j^ J-li .^1 ijM

Itljil i-ijj ^O-U- i:,> illj-U T T ^J'j^ Jl

jlf Eoniptiir ^.jilj_«'lj ,ii_^l oIjLJIj

t o . Aijj. ^r Jjk; i^iij iHerrerasaurus

^^iJJ iLTVi ^jJ-'i ob'Uifr JJ jj ,iS

j-j ^ ^^'' ^J t> ^' ^'^

^* tJi 4™Lt J* Uf UU <iU^^ w'ijj-,j_^^jJi

jl "A'U |_jjj"^ .Deinoa ^j^-= :j»r^'"ji

.' 'oiUif- ^jjt"j iSauros ^i-jjj-'j i^^^j

oiL, tij_ jJj \i. j- /fi J^j

^Ai '\ - CJlf V-^' -^,1^ 1jijl^l ^^ l*

pit jl
'i/'J^' '-'j^J

iiJA-i- OjSJ 31 ^
;j~jJ' j. Oljii ^'^ L._jtJ^ 0^ '-^j,--''

^lijisj Saurischia^^i-y-l obSUit i^^jj

_j j^\ Jl^ L.^. .Omithiscliia ^,^i

^Uat ^'[ iijjjJ-1 jii^jW^ OljUii f-kii Jjjii

_j;iijJi j-;jli ji Aiiv tL-L-J'i _;=-j

^yj ^i ~ GrilUn Cr^j^^ L^U^jj-

.Ji^-jll LJ J LlLiti ^-^ - 3j_Vlj

.O'.jj-aj^JJl fltt JI ijLSl

Paleontologists i>-UH iU-l tUic l^

ijili ^Ite ^Lijf I ^^ ^B Jji\

Megalosuurus ^jjj-^y^yi* kijj-'j^-'-'

.4jLj^ ^^^Li—^ :apUjt (^

)



.jjjiajl iij^ l^_i il^ijjl Ijj ^^^^l»Jii. jj ^Jj

^- OUUU -ii^l JjS/l ^__J-1 oU> ^If;

jL>»Jl tUi^l jt k^^j.^ q^ ^'^^ 'w~^~«: ^j^_ji^

ljA;v_. jjj .iL_Sl; j Jills'ji 5^;^ w ^
Uhj^ ^iL. ^ flJiuo^l lij, _y^ Ut ijljj Liii

f''
.JU 0* ^,'^' Lf-j=i>, yi^jj.i If,

' j-

^liti^l ^LiJI "i_^ ^*V*J «_ji!l ilt ^Jii

oWUj ^j^ ^^j '^j^-' l^'
''-
^?*'^^ j^^ ^IT

CompsQgnathus ^,-jiU;»-j-—-
j>.' IT »j^i

jj^i =~^ H^ '^^j -jL^j j^i; Uj»?- _,«.j|

.Roadrunner '
'^^yi-\f :ij^\A] ^sj-^ -ij^

^[j__ij\ WjL i^^ ii^jl Ig-dW..^ Olf_J 'j_' -^^

j^-^ jUj-^j" cJli' LljUlj.i-1 oJj* 01 Ji^'j

-"J 'jJj^ tlj»'-= ^ Oviraptor jj^ijij"!'!.

iiJiiJI Vt^I OJlT iJiSljJI Jn^^ "^IJ^ J

L-T^ iJ^lj ^ Jut iO;:*Jit jj _jlil ^'-J^l

^/ OlfJ . .jLli-l^ Ji^i j! J^fj> A^i^

ejji Jj- C-'^l^l ,_p^_?J"' nlJUaJ- Ol j»~t* *l| jJ^

JjJ*-. ^-^J k_U-jJl l_5jjj!'^ lftJ_j*Ar ._J^'»j-^^

^^>j ii.t-S'1 *;:-jli-1 ^U.Vl ^ ^l^

j--=«)i ^ Jilt ij-iii Tyrannosaurus Rex

flJiS'l jljf ^-j .LlI»^I j,>^ iV Jli-Vlj

^X Li^-lf (.oill ^bL' !il jju'il ^ ;^>*ti

^j__! 1.-U ij^lj iii,»> ^li^- oUa^l

,oijj-=_)ijJi ^j »jIj; ^

tf
jji -g* J* iij^ ^tii s'j^^'i i=^ -Lf i^i jii

t^ljJl j-lil jt 1^,5^ ^jl»-j V-L,-^ .^IS'j

oULJI jl Jj^ kIUjJ^
'*J:i^^ lj* ^-^^ '''^ "^

i^ ^iLJ. iJ'jiill >Ul ^ o/^ijl otljJ-lj

iL_.j.'l j*Jl J-Ai.J .ci-1 ob'lSil kJlti-l (r^l

^^ Na,- LOlj_f^_^_j.ll ^UkJ ^^Jl jJ^i c-ilT

_--j J':b^ ijjy oL-LJ _,_f^ _^ ^_jl

Mciabiilism ''V:'^^"^'! oliUt ^Ifj



yiA-Hi .{ij_ij__ll) iii^yi j>jJI iiV J.y^

Jt. ^J>11 ^If .^Ail jJ.j1| ^Ij, J^*^

' ^^ ,v^l jjk^' wl^ ^.ij'l'l

^^ ^JjJI jjt^^l
i
ift^jjl L^jLii V-iij ,^_JaijiJil

r'l -I i-|_ll - I- . L^l - .:^"
I . L I

,__::* _yi J_j!l j>-ljl JilUJ ,J^I "jjj~»j-jJ>

^ijL. JijliJ J^;\
'-SjJll iLi-1 ^Jlf _i-i&L,l

^__,wyi_,_^i_Jij Siegosaunis j._ijj_^;;y^i Ji.

..i.ijS'l ijiyiJi Jjii' "?lJj jjj .Triceratops

LiiJ'b Ji^i jjj',^ ^i J .i;AiCJi L-jJi iV, >

J ^ji-j(jjj LLJj '-t

,^i i]ji_j .iiidl _^ obAlJl C^S*= .ii^L^' J\ jy ^jUlj iii'__.S'l Ujj i.'l'j ^ _^ij.1.^1

Ou-i_i W-' ijU' [i^iJ-* t

.i<^

Ulf iProtylopus __,j.jL;_,jJI J'.^'l yJr-U

If. .^^'1 ,^?.=v-' iMiLicis

J -ill. __-.j„j/'i_jij j;_*ii JNU..II jj-=^^Jii a^ir

-Brachiosauriis

i i_fii _^ iiii / 1 , jf % >ir jsLi^ ^>ji

^^^j"^'' "-J > L.. :.l* i'l ^ .j_^^_.Ji

J> .^ ^ ^.j

T „:^ j^ "A-IT t.Jic I^^J 'J Jl>-^ ifjj^

^UiiJl Jj^- .f^'i n-,, J^ flliJI oliU- Jj;

^'1 jlWi'l^ ii._,_3ill jl ijj_>j,l .1 i-jj^il

i;^Alli-f .S'l. /^ll (J.l.il.jJI li^ it

i^j^i^i-i _y i:.'iiJ-'. Ossides ouJiiil jojj

-^^-^1 Vt/jJ" J-^,- -'^jfj^j .^' „1^ j"*

^ '^^ji>*^ ^tj"-ll O'l^i^^J-I ^hJA Jlj^ l-'J

Ol;Ul jJ'Jii i-lji J^J .1-1^ iLij Oll~5v fliii^'l

ijljj-l jUil JaLiI tLJjJI jjj>d .OUi;?-' Js _)^lj

Jlf ^-I'l .Ul=]l ;^jjj ij^_fi:-L'l (,—^ _t>^ij

^ Oitlii!' JJJ_. .^__^. d'£ J\ =lll_, iJ,.l^

^ __yjjlj i^BjyJ-lj iJU_^H iTj-i Oljlc o^I

i>il iiL- Jl ijJi-.ll i_^l jU^II OtvT JJi

^'^ J -- I CJ-J' *IJJJ^N'l

•i'Jl jjU-l ^.J^l Oij !ile _,_H^'
>j^'l t\^'^

Jt _kla4:J ^J}^\ -syj^^t J ^-^ lOI^j!:!

,:j-uj ,^uui y i^ji
:r^=~^' :-^L' ^i---"

01_,-.Lj^1 LlT^'I .j-^X^lj ^l=CijJ!.

.ilk:di o-UII 51jU! 51f I oWj^ ^ V'J*

*4a— \jf_MJ

j i jo^ ,LJit lljIj^^j]! IjUj -^y

^^ jl.'Lii J ^.;£c_. .i-UI Jf oLij.-

_j. ;^Lii >;i_. (^i) ^.iS-i j._^' oU.y

ti3>l 5_^jll ji=U.l ^ liUJl ^Lijifl ^^^_o_,

Ji _SA^- V-i^ ^b'L-J 'iy^^' Id^'l _* -7-^'.'

.i=VJ .-._.», Jj;i„---;-I.LUe :i_ill(^)

^Ijj^l j-aJl ^ JuU j_jJ j'jr^ Oligokyphus ^jiSy^j^

(,:;w_t^jSi) j^-'Aii ^JJ-I ^-ajJl J JijU

j'j-^ Synthetiiccras ^^jr-'jV-v-'

w-ijiJI ki-jJJ-' j-fl*i' ^ i^/jI* JjJ



iij^ ilj'ji^ Prothylacynus _r-ji_jV-;jjj

Ji^fi—4^'' j-o^^ ^ J^^ jjJ j'j-^ Mammuthus Trogontherii Oj^lH

ijyji'!/' y Jfl-JI ki-j^' j-*nJ' ^ J'\£

^\,ji\ j^l ^ J:,U ._w-ljjJl jj jljj- Mastodonsaurus t/jjj—'ji.p'^

lij-iUaJl _^1 ^ J^U .^jpJJI ari ^ jj-^>ii Velociraptor jj:^l_^yJ



f

:_:; V-LJ OIjj^_^;^I Jlflr' "Jj"'' ^^^i^'

JjT jJi jjkJij (j^i ^>; pi-k; jJ"ij idjBi

^>'>' >w. .J>1 >^l

.i- 1-,... J>1^ JA^i-l

^jljU' -JL.L_l -'J'
iUI-]i

J> >-sl M-^ ^''-C.;- .ij ^iji.1 ^U-*

OW-ji -jU:>*jLJ i.&v'^' Jl '^''Ji^ ^f-J*^^

JJjT-^^ (.'Ulfjl l1J_jaJI tUU^ C^'jA ^Jj^j -u^J^''

jJL-Vli .ijjli o"s'L- J "Jl ^V-ir ^jSLi. ^.jUii

cU^ei^ j'L> i
,

' 1*^ '^m\\ M jjl^lj ^,\^ ^t-ca^

_^^ yi_,.i;iil tl^^'l'l i-ljJ,- i-^ijjldl J[Jl.Ol^lj^

»Uanj oQif ijjliC LOjjA>-^ J j_iUiit iUi^u^l

_-a j'ij-?-j L*J^y-~j k>j^M iJL; kj-' iju- q-iit

hX'- ljji>-'^'\j ,iJ3_jA^ ollljj-^ bVj- ,_jji^lj

^^ u^j™^ y._i .Coelacanth .jj^'^Ajj^i iLL-^'^

^ l^ '\^ .x*ir .J. »j l'lJjjJ^' fl^j-^l *ij_jii-l

^^>L.c- jjLi ji ^l^Ull

ii-i L--UC I'^ijJ-' '^_r^';
y'^'

>^jj)=; .^'Jiij .S-SU.J1 i'j\2l\ jt JUjLLH

ct,jii-l l^j^L" LJ'l^-i^ iic s^lyl Jl obi_;4-l

oljLLH J Ul .Ij.;, ijjii; X^'i ol4«^l

(Jjirjlyij^'l) '4-^' »lt^' sL--^ ^J-*^

lo- Jl jJUVl ,jiiU^ cjij^l „M I- ^'^''j--

->-_. Jt «;ijJ-ij toUi ;LJ-i jijbj Su_

o^j .J^4-lj >_;:il-lj Jiullj OU^ir >l J-l

t i^j^l ob J^-Ltl -U^j; n^j .aljj^l n^:-^^. ^L^l

JLf
J:\

iixJ,! OU-Vl ,^li ijj^l oi_jJI ^i ji

iLai* A*j*_ajl iJJy-'d^ ^^'Jl*;^ Oj^J3_- t ^jl'

J\y^ J^ iy j^"^ «AJi-l jLihi ^'y ^j

-ij^^l ^^^1 i Jils ^ij-ljjJI jji jlj^ Dolithosoma Uj-j^ji

^^1 ^j^l ^ j,\£ i_«-lj^l j^ ^Ijj- Dimetrodon dj^JJ^'

^^jil ji Ja^j*:!! ^1 j^\ J J.\£- jjj jlj-?- Dimylus ^j^i

j_-ljjjl ^^1 ^ JiW ._ft?-ljj)l ^ jljj- Placodus j"i^/%.



'

(
'

Lttiiji - o(.aa*ii k^-^i, .u-i ^ :Tyrannosaurus Rex ^^-^j ^j_ij~'j^'*j~i^

j»\ T ^ije Uj jir .(^j3j_4I) ii_«_jil jftjl _^1jl ^ Uiiyi ^U. ^1 Tyrannosauridae

,;;)^ "jy i.l-ilS' SL_jl3Jl i:;a?i*:»ii

J-^ jUjiJl Jtftljl-I ali> Ul .jiil;^ -U^
J*:-

jjs ^

ij_ai jjd j^^ b .OljiJI J* ^^ji^^. S»jij JV> ji-^lj i:rj

':SdS

.jiB,a jjkj |,j»«t-i joaw ,,_»?- jj tjjL ijy (CjUUi itrr jj jj_o_jui :Styracosaurus ^jjj-jjTlj-i-JI

J>-'>y'^' jjj 'Jh^^ j^ UjbjjJ ji Jiauj cJjjl-l U^-kjij j-yj-i" jooij bjj- JyJI wjJji jlTj



^.jLijJi j^a*il ^ JjU. ^l«_H jlj-?- Triadobatrachus ^jJ^'jibyljjS

t^jwiji—jjl j-iinJl ^ JjU j^ j'j::^ Sniilddon jjJ_jL*-i

^jji ^pfi*]! ^ JjIp i_iw-'jjJ' j^ j'j:!^ Mesosaiirus ^."Jjj-'j-^

^^^1 j^l ^ cJiiU ^1 iJU-'^l jj Plfcuracantlius ^jiulTlj^^

^ijjjl j_fljjl J J:jI* i_a?-1j_)!' _^ j'j::^ Pteraiiodoii jj*j''j~^

^^jS^I _^1 J JiW ^U_^ jij^ Eosyriniis ^>y^je!





'lit J^. .liL^ljLiJlj^UJ-ljiUji!'.^^.'

-'/ ^ ='jA '^} '^3jJ' J' ,j^j^' =>';

;^^i j.>L] Ji-jSl ^1 j^^ OUI^^

( Pliocene Epoch)

,__^l ^i ^ i_;^ ^IjJI Ljjl .^j'j^'

_Jjli ^11 jtd; ^}^^'' -^ ^
-^_j^\ jlil j^lyS; ^jdl V-Jl Ji bL::;-! v_l!^'

cji^l «»,-i,a i(b^ jljiiill ^L. ii^L.^1

_, .J, ^'Jl ^,

Homo -:-^_aJ-i ->l_;5^' i,-:-Lli Ji_j_!.i ^
.Sapiens

j'

JJ-^**^
k_j'^,3l V

J^lj ol;1. ow;i

(Miocene Epocii)

l^^.,i;i^ly.- .Nl ^11^1
^ JI ^' „ ^; 1^--^* y-^' J ^'

_aJl J "iJjj^'l a^J^I'i -^'li~i' ^jLjJ 'Jt^

j_aJI J 1^,^ iJiJL >i-l .J^!A!l ^^1

l..,.l
JJj' ^ ^S'l jW _y> i^U;,,>'l ^

>i_^i J a^i J-.5LJ1 .i* ^*. ^ji-

Ji;i.^l jij -̂Nl-u-L. J- tiu»-> Sj~

I i-L. jir

iJajil OljbJl .J fl^ .:iij; Aij ,
j;LJl _;_i.Jl

Li ,>iJI s;l> ^ JI

LJL^l ;-^'. .^J'l iLLl Jliil Jt j^-)l]l

^ J jji^'li L^U-iJi li'_^' J Li; ^ii'.

.-.Cf..^ :.l^ 1-> J.i-1^1 JUJlj p-iiJl ^Uil

fjij^ JLH> oJ-:il Lf>ll^^ .^-w''

jL-i a. a .u^UTjI iljj L-.f Ja^j J JU tJJJ*

iii ^o; jl;^ ^' j*j cjL-i V,l Jjtj

ry-Jj^}J^ r^ ^'^
i/'*

'"'-^^ -^-^ **^*

*.iLjJi i^j^i J ioi:jj/^iLiJi ipj-.^,.

.ill lifl k Jj*J
J

» lUt* UJ-IJ -"---^

^Ulj ii^Jl
J^

;^>:i.l Wj^i J! /rl> l*-^

JL-iJ ,:^j id^i lijji^ Jj .(^ii-l; <*")

i^. J.J-1 iiVj
J.-)

OjJjJjj'i'l j* Jj=/

oj^ ^if _,
.y'l^-tJi 'if^.^i j,^ J (»^v

-ij_. ;ijUll sJi* J'JLsI ^_;^ _/!^{»ij*>>^Lfli

.J3.„A'l jjllBl _,,.a^ll J JLpj^I ^^-Ojiil

i_^ i;|^ ,j^ oUj^ JjVi iUi oJ'ifj

Liijii J Lj^ Uj Jjj L'^jiJ-lj ^LlNl i^.j.

SOiJj^jUU v^' J^^ ^JJ;; ^ oL_-'l''

_j^ J_, ,JuLJI J_ijJ-l __a-j' li* Lj—i; ijjJl'

OjJl - iiLji'i'l L.UJI >r--Jiwl i^y^l ij^l

y. J_^l ^>I'. O^ii lJL^I J L-ljjt

j^l ^ ti_;^iw? 'Lt -u'Ck^ ^bUt.^ ^r-~* _,.^

^j .J^l J LVL^l J!
^>.H J ^l

:-3y JJl U<:il .:Jlr, .JL„"li ii^i Ob:,

^r- "Li.J ^1 y^t'l ^IS ^y «d»* ^jr- i^J

K^ ^l»> il^l Ji t^jL+Jl jji. JLf- iL-L-

t J_fl ji - jjj"
Jj»;

& J_ff Lijj . a]—LJI jy^

jy ^ji-i J w'ljs^'i'i ijjs •-- w^i^ -

v'-iJ- i^lj ^y-' <^' J5^ l^ljkj>>'l

l_,__ll J-'l>il fU:j>'i_; ^i-i?JLI ob'iji ^>

irj_.i tU;! iiis" j Lbjj ji>^i ^u; j^\

^.J^ J^l Jl .1*>'I ^ .Ljjjij =4)L-iJI

^
JNl

^' 'J^>''



_at -li •

iLiJl :>l (^^1 S^liL^

\ . ''1^ I>i i'Lll ^jJ^l jijji.

SjSjI ^j_aj O'jli l^J>vJ^ (i:_*
'^J-'-*

. gyiu-i ^^jai-ii \^y j\ ijjijii aiai

Jj-U T • ^^ JJI -b. L^-^Kj^l _-i-.H

-ijijjj ij_^^l sU-U -^jj oIaj 1 iJ-L,

^,.^1 J ^lU-l l^iSL^ I>^- Ul^L^i

J^^ A^ .(J^NI dH-l^l) i^l

.'^yJr-\ iUfL i-l^^Jj :^>^' v-Uil

,47u^l i Jii

^ i^.i i»^lii| iLi_il ^t^- ^1

J")^ i^j^ i''-"-"
'^' '^'^ ^'^ 'j^

J_fjU ay.) *:-u.H ysoJl JijL. o^ s/i

^ Wjj-^ '-ij}j~ iii^j^ kji-^ ^'^j

. »-.««j ^HM Ji'^t-" ^-^^-^
I
^^M

'^^1^ ĴL^l

•S--
J fl-^

Lojjjlj ^j^' '^jT*' •^'j'^ /r"
^^^^'j'

(ii ^ Nj .(ol>- jj^ jjA- V '^

0'i:>iij'i ^ ..ji-vij ^r-u^i oL^i/)i

ibi^'l sJja __jU jUjI .iij .4JL_Lil

v_; Aj\ijij-u_f:?- »-i ir-u.^! y_,u)i

^ _rS'i .,-™iii J.OU, .UL ,Jh^\

'-» jj>v« A-vU^ ^^jU-^a fwj ij j Ul h;.^^!

I

ipi-jil ajj 'lSLLj . .i:_- ,"',1 >'- 1"

,_^ Piingaia ^l^jJ' ^-*) Ls^Ij

n 1 T ^U.ll ^ ^ j^ii juS]

J^ ,uii yy^ ^ ^.^

fc«Ji- ij-ii) ^jLiJl jLJi -• ^UjSj

.^^jVi ^^ ^ ^>;i .>i

cJai- ^3^/1 ojLiJl Jl jJ^ ^-^j^l

j^ .L^NL^UL ^^; ^IP i.^

U- 'jy «j"

^^L_^l ol;Li.il

ilj 1j.::->jjL

OJ-HjLi

^) xN'uljJjjJi- ojlij (i^U-i

.Ij .(iJbLi i4;_f.J-l oi3'a,li

i^jj^Nl ^^ o-iJ-iyi b^JJJJ OL'jUJI

.^,^S'l i^l ^liLiJ J! ^i\ L.

k^f^_ Lji-lj *L_j;l >^i j-i-ii_j

jl Ji- ^_;JaJl s-i* tlJj .tj'LLilll

^>UJ1 _.!) 1:j^j\^\ J=}i\ ijAl

-Lit U-liij Jajijl LjJajiJ J__J il-y»»ji

.Uj^.lj^ ^j^^\ olJL»>.f oJij-l_jJl

J,-iJ -l-cLJl Ja:;;- A.;t 'i_^'-i O*—iJl.

»_- .fl'^LaJl jJL_s^ »- -U^ U^ 1 '-^'-^
,^^

->

l^"i'l ^ -^1^1 ijUJl ^^i.^ ^1^1

^LJ ^j'i'l 0^ x^ ^lyi ^^_t)l

lu^\ J=y~
tij ^li. J}S^ i!-l_^l

^ Ji_ijl^.;!l ^jL! sjjo jt i^-'j^'
-^ L^l>

ir ^U-LH s^ll

'uSJjs-J ^/»' ">i .{"J-LLjjl ijj^l

ly jj jA„Xii ^ylj^i
(f^yj-^

^1 lJ-C-uJI ijlii'i .
{• ^\ Oljli.ll a=-^J ^jii^' o-ij-l^ ii^L_jo'jL! Jl..

\ -0
,{_,*;-i) iJj^l 81:61 .(j_j_.l) ^jA-a)l .<j.^i) jLfl J_.^



a^Ji£sC^ \ TCjlfT.ii^t \

--^U«^ftr >

°yi T- ^'i^

^ aj.J^
.»_;^i •^ - .,1 - 1

Jv^ I-.-

.^Ji^ll Vil sL.; i,_sl^ -sLT ^iSl^ Si,;^,

^_ji|-l LLjil Ji^l iOi! jlJ^l Jii Ji li^

iL^il o.w -^j^-; jj,''*^' Jj,_Ljil sib-

siJai^ i ^j^jj ^L-^ tiij** i^iij^^ -\jjU-^

\^'%^ iiLi^" jjjl Vy*^' =j-^ ' ij j-^''

-kJyj Lii^ Jj'^J 'jj»^l 'JLLjl .w.?~-J_;

^Ip 40jL^_^l
J^J<^^^ jJ*^ lj'^'J .[-^ia—J^

J^-J Liil

' * '!]•<' L^jUil ^LLill Jj-t- ^_;:a* Xi,j

,B^2i- ji Ijji *j- njj
"'^r^^ Ji^ ^ ^

1

^iLJ=, J"*JW L^lft-_il^ J^J,>-

J^^l ll ajji ij;j^l JiiCj -Ja^' -ia-Jj J^r^

,j_^l SSLS iala^j l| Ijj" i j.-'i'jjjs jj J_^

.fc,y4-i IT^S' ^^^~i

* vl-1^ sJLii ^J3- ajj>jd\ "--'^fl --'I

^ il ifl_U,L^ 'j^ uj^^'liJ^ jLLwl ji>y"

j?til ^i-*'-' r'O^^UJ^ ij^jj^ i 5jAi^l Ja-^l oL-

^ - - -'

'L>yy* Jj 4j Ljj-i'l ^'^lj)l Jlj, Nj

i/) Syi Jjtj ij^'' ^1^ i^ kjlJ-l ,>-^l

1 - - Jl_t- l4>-J_jC .liU.aJI iUJ. AIj

.OIjUII jj tl vrl ^jj^ ^Lj^ ^-'y^

^sj"^! i^")^ '4i-^>J-: -J'j-Jl ^l^--^','

ij^"T....Mr..

(iocLii (\) :jjjJ-1 j^ ^Ijjl "aS'-JJ a4j .1*^

lUL i-l^'v'l -'"-'
' il-j^" O-^ .i. .Udl

- 1^ - - .,

^ ^__
^ -1 - ^ 7~ ^ ^

jidi j_„ ^ .^>'i^ > ^^1
_jS O^fl^'l ^Ji" j_i^ i-^-r" "ijli^' "JJ _r-^

JU- Jt—^L. j_p-j .^_r--j iL»^ iliji jfUl

TtiU_a.^Lj ^j«j iX_3 saJsj V ' iJ' -^ r* rtJ3J*>

ill:- nJ—J -u'U-jJl oAI jii^JJ -i^ij^^''

J'.'' J. d~^ ^ ^^^- ^:-^; -^^^^

^j '"! *jaJ t^-^ 4jflj>»Jkl ^jU^ —J /y ** JL*

—'U ijil o J- Jl c* 4J-JJ-N -'4*^Li ,jJiiL^^

I'Jli^^jj'i'ULit j^j^^. .i-ilil^^l^-^M-

iLji^ olxi lii-. jj^ T - J'j^ Jj

.Uy^ -'j^~ ^jS i-^lj =:'*J '^''J-l 0I3UJI

Wl



j^. L< iii>4-l ITj^ij LLjilj LHji-ij JJ4JI iiU-l j^ -jU' L-ri:^ ^L^l ,Ia ^^j Aii ^^'Li^H £^ Lj^ «-U jial Ji^^

bjL UL. ^U' ^ O-L^ O^ljJl 5Ju= jl Ij ^j. ^H ib Iftclj" _/-Lw IL_a;'jJ\ ^_^ .«; J-IjU a-L*-lj DjIj ',Lill ir^

ci"' Jjj- ^^y \Xii cU-

JjjJ:. J~-^l J'j^'^
^'^ il Sj^ >_^ Jj_,La

-j^ "ijli; {UUil jhkn- _jij i^j iiw^jj

^\ji ^lA ^r^kiii oj+i ijjjii iJjS'i ;iCi

Ijytlji .^J_^'i __.iwill I'i ,^_,^ -Uib ^j->S'l

OL--*^jil ^j ,_Lj_L_i -Ujw'j o«_iJ_fl

k_ -'J -^ J^ - -'

Si 'J Jjl olL-j k-S ^ ov^ -a~^'

-1 Ji

jU-i >^-i'i iA^i - li:ji LJilI jijj ji ^jCi_.

iilal. J^l v-*V^li ill' .«

Jl Ij^l -li ^ l*-W".l sL-J^' -Uil^l ^.

Ar-\>ii ,_^ Oji--^ ij»i-t^^ 4i,-jjn A^lj-lj

^j-ia'l i)__aj DjiiJ ,li)j J«;j ._,>»J' ' ^ ^•'-J^

i-U 01 fj^'i Aiiu ^jNl sLJt Ji„ j^

^jiUw ^,l-~*v '-^ .^^ 'H*_J^^ iiJiJ claj^

X'=;^

-" J^^=^ ^/jj .W^jA; ^jS'I ^g ijl^ ;:>ji

^U^^^lj JU-,
•^J lU- ^^^^'i'l Oliljj^l _jjji ;,lUj O >J5- JJJ

ISJj- > „L^ -^/^^L. ,^ .= ^^Ik;^

^_* JO* ^^ ^'^ i^-^J^' "^Ja^ .IjI ij^vj]

.1 iH:^_. ^^'.Jjl .J J,j_ 0,^j^S'l J=jVl

^'1 iajA:J-i ^'bJI

^jsjiaki. jy d^jpii i^j"!'! jj-ii'l ^^ aJ^

<L.^
vj^'-^ j^ ^Ij^ o_U- '^ .

" ^j^- .\ Jl

L-li^ JiSi'i i^^; ^^ 01 i,^--ll>S'l ii-j JUr

iji^j ,^jjJ-i iUi JjN^i ^.^j ^is",^!

li'jj'^' i"/^' J^L_]I jj_i lili ijj^l ojj

A:-iyi OLT^ L-jJlf; LL_>S' ^jill ^l^l_Jlj

Aj OljLi'l «'l JJ ^.hJJ ti;^ -j_|j<-j oLo"'

ijlil _t^ J^ .^^jjl jj_^; |^l„ ^^

J'

i:i?>Ji_ii ,Ji»ii cUJi c'i'j> _^^,jjj .^'U^i

y^_J ^ 0*ii>t;* iO^Ji^l ^jli>-J jLif-^ l^

.l^lj^J ^IS'jJl OUlj^lj JjVjll

,-JU^i Ub »ij-; .Jl :.-^'rli iS^'.

0' cuuii _,ja^.j .-ju^i ir_^ ^ Lari iiji

fliL- V* lA^ ojU- J-,-1 fct -^ 4^U ^^l^^l j_a

.O'/l Jl J- il—L. ikiJi BJj. Jjy ji^
J O-liO ^11 .-/Ij^H O-J; Si t^iljll Jajiil

^^Aij^ .bTt^l j 41,.JaJul i^l iJ 'J^~*'J ^ - - J i ^

^iL-'u^ » a'jU- 1
1-^. -ill oJ^ Oil5^ I^J^

c;
ftj _~0 J'jTiJ-. -LI ^L^

-kill ^j'i'i _ii^ b^^r Ojj o-lU-

^1 _^ '>> Juui .•i'l LU

Oli L^Ji^- .i.

^^ ^JjL_J-l

iLj4

_^ _j_.j; jl i^^lii^ ^',-^ „>j* J! jji-i=!l

Li?- xj .jvs^ji* oU-—>-l j_jjC a tl4*-*aj

fSs:^Si\i^\-':,pLj,'}s. .^2a^j!,'ji\

j,"l'l li- =U1 JL- Jl

1 ^.v> ^li. ii. o--k^i ^1 j_Li-

°j..j 111 Atjj Jj5- oL. Jn* iJLLI -^__kjul

iiivO-Ji -Lj'Lj-jJ'i tj - :iJU_aJI iS^j- t-iL-ul
- -^ i_ i_"- i» J- .

5_,ljJ-l i-jj j oi^^ii -..^-, ^j-Jj ^iSlij

Ji jSJ^ ^1 ;iLLI 31^1 ^ .oii^i i;J_;

.ul^ rf"! -,_^-. iiU-i ;uij .iijii ili^ V,- - fc- - i.

ilj^^'l ^^ i^ JjrL' T s J^_P" Sr.:t

jl ..i^J^ tlA> ^iiS' ^Li-1 -t-^ l^'l*>jVi

,_jajjl iikj JlVj_;; '.^j^ ^^ _^,5Uli' «;iU-l

liJji' lii_i!l_. ajjJ_iJl ij'iJ-1
fjjj

LiJ'ua_.

i.—i_a!l itla- j_ii Ij .sxi , i_n!l -J Ob^Ul

J'l Ij&j .iilif jifl iJ_r=^uJ iJU Jl i-a^Wl

tiU-i i;j ^i;i LiL.1 lis Jl yuS^i t U;ji

.^^1 bji^ -J5 Jl ^.tla^

,-JjUl ijuj^l '^ O^.^ Jl -j^ ^ll -^

AiL- Jl ajLiI v^ 'r*^ ilL»Ajl aij _J]-j3j»

aia ^jS" i^ki- LlJjjiJlS'^ .LUJI i»^_i~iJl

jL^ajVl ji lJjI>J>'1 ^/..ilL -^;jA\ hi^\

.id^UI

r^^^" lt> h=^i ^J^^ -»jLL-fl JjJj- J_J-i

jy-^^ h- L^Tik*j L« tS^* aJjUl ^-'-^,''11 iiL^-

L4jjLJl *;»»_i_jjl iiU- ^^ sJai ^<^=^_* '^ *^i

0-i^j_. .Ol;,LLll ^jLl- Jl i^jljij'^l oJ-U

Ji_J. Jj. ito'^V'' -^' J ot^>'l IJ*

. jLjL. jj=- j^j J™Jlj Jj;Jl J^lj-

J ij^i-^l 0UJ3J1 ^4>^" lOIjUII ^L^ jJI

ix.,;^. liiiit iJ.Uii' J j jjjJ L.a.J^ ojJlil

iJ^I iljj ^jjl J^lij L. J—iJ taav.-iyJ

- VJJj" illlji—Vl

^.Lipjl s^.j^_a.
'

'i ^_j1Jj 1

j;iL.t:;j-ijj^i3s,_i.j

i^ljj'i'i :l.,,=_=ii ^^ ,y.^\ J^. Jl

4^,^;^^ ^^t^V' jjj^j -W^ J-'llds 'k_S*.JJj

^ J^ .Ik; Jfi iL'iL^i JL^ oijSJ

,JU.i|

J>^- .iij^Ldl 'oU-ail JjJ?- jj

jLi^- S' Lo-,.^1'1 ilil^ =-i:-lj!l itiii ~;LlJI

jl .jjAi-l ijj _^<0j ,La_^j; V_, i_^l

J Lj3j i_jiJ^ Jj'^'j -^l ij^' kr— J.^

.
,-uj-ljl 01-^ ' -V-i wJ jij Lij^*;^

j.JjLl -J Ij -J. ^L .Si\ 0L_ '.L_a tS-ij

.

-- k^ J - - >j - k^

LttJjL^I Ja-^1 ^>T_a_jj i- _L^I L_^ J- ij^ljl

-.jij*'* Jl—iJi »L^L Ljji- ^y-^<

Sfj,^ St^ JsJ^': iLU»- :i*j_Jl

Jl fl~_^ sjT^i^? LT ll^ AP^ vlj^ njLi-djI

uf'^,*^
^_^l ^U-a.n tjjjj .\^ ^JJ^^ *».-4a^I

_Ai. jj li-^—J ^1 ,i—!i J qI^.;;.. ( -

J -^y^ jjli^l j_j>J jjj ,1-j^" 01 )^'l

.1:—II J l^^iu,. ( \ ii-j I —olil

iij3:ji ^-uji «-> ^L^^i i*ji
ji

iL—L. JJ- _r^l 5 U jji jV ^Jl.'l'l '-i_j:Jj

flj-ijjl ^jl*- J ^.^
"
.^.j t^-Jii*i'l i=~-^ jLjr-

-^ i_^ L_i 0^ ijiL^ll _jiii_, .il-i-jS'l

.fljjjj _LU j- .-
'

^_jUi- ^liv? j.A>^ isUi^

jjl ^>i^li -JLLaJl Oir^ jLI ti_^ll ^-

Ui,, ->lii „.u-jU Jl_^

1 -Y
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-!=>^1 1,,-;-^ j^'i
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-Challenger Deep y^^ jj* •?-i'jl -i^j; J-*l i_s^—
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]c'J| ^^jJt> ^' J oL,^- CZI'^'w^^'j^'^'J-^'^-^ LIl'^^' '^^-^'v-J' J ^^>"
I

]j,^>^->ij=J-'r*-" J ^'^.-^ Q^-a,-s::jii-«!i^ol>I3] vif^ -^i->-

J-'l J-f

;;,i-_Ji -i^^'jU i^i oL-ijjJi J- jij

^J^^l^

;,j.Xai asji jrli ^ o»i ~-.u.j Jj«-
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("W.-T-IJ

Kmn
'^ST'

kk'
>*^«'^lf.f"/*'>%

\ii-:

aik

p.'ii-jK-

^ '^-.

J.U.J y-* IfLwi l>- i»-j!_jj|-l oL.jl«llj

oUfljI _^J^ .iii^'lij itlilj jUllj i^l iUjio

/iSr j.jS'1 cL^ i-ijA; tL-Xj^i ^t^-

Jj^^ S_.jj sOPJ -ljA:i-l JitJ' tL-_rj54-l

flJj^ll ^Li'^jll <—1^ Vj^ '^Jjij' *i'!'j ij*
i'^i"—-• '-rj'jr!' *!ri

jl.j~ili_j j_j?wi!lj J3UII ^ jJjj" ^i oj^'j old^l S^ljJ J«-^j "W'-' "ij^

^l!Ci ^ j^\ v^WV ^ 1-^ .ilji^i jy^' • V"j-^ ^,' ^>j">'* c^ J^ ^-^ J-^
'5'^^

J
I
il »wa—

'

^l*. i_iji WVjJ-' ^I—^' "^'^

O^J^ . Jc ;-._ui i .-.[-..Cn Ji- \^y^ _u-..",i Wj-^>r^ I :i^ c_^L::.L_;

^^ jaIjI, ^ ^^'-'-'* Utc^j-J 'i'^'

-'ji-'lijjj!^* ^j^! (iJiiil ^1~- Jj« .iili^

^Li- lis, ,J>}i^- Jt iU-l JlS^ij j4-l_. .Hlj

'l« V* .J*J" y^^^r j^"^^ -^^ *^'j-V *-S—
^^

-WjJj^' ^ i-ij-*-'! Jj^ j^r J'j^ L^.

-Jljj-ij ._i'_f£jl i^ Lj;! i::jj
i.^j3ij iliij

Ljli*l U^ jljj .<^\ i^l t--ij^ ^ Ljjl ^Jfl*'

^j- - J-J- j-

\\r



S-L?tEi Cj\j'iJ\ ^ ^^jj'j ^Vj oUfljy ^ ^j«J* J^'j* "^^j^' "^>?^^*" «-'j^l
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H.



i;- jLU T.o i« ^_^l j^l
J\ ^jj ,^j jf^ J ii^ C-^ ^Jl 5.|j^| jjti j^^l jrt

ji iil>^i ^i.,^ j^ji jji;jitj-,>u jiiji
: j_j|i

JU- ^l-X jj:-! iiUsi _Jl^i ^^- iji

g->^- L..UJJ t^jKl ^L ^ Ulj iiL. ;Sjljj

^ ^ji\ j>.j ^^ ^^ ^L _j-w? : Jj**^ ^f?i-^

|ji«i; .Noil Metallic ^jj- jJ- ji Metallic

'tej i/'j'* ^l*- fJ^" J^ :brj)_f»j_tfl

,J-y-lj ijj^dlj oUJi J_t i;^^ UijL*b

<jij_» LLL ,—:,y ji ibj5i .jji :^jiw. J'li^l

.^'L—^ aii^ ^^^ ^' ^1 ,<j'Uj i^

.«j»_ji, i-l; ...

U-̂y_^i 1-ia -jMJ

Nj lO-dl ^ <gi ^Llll ^ t._i4Jl

Ljrjij^l ^y^C; .ijj^l iij^l jtLlI Li_

Lt-j.ij^i _iui_, ,__jjVl ^Ul JUj^i >

J—^"
Lji* ''^ f-lj J~*^ JUa^ "i^JI

oLlaJ,! J, \^ ijji ^^-^ ,^i J,

'^'f~~
!:J'.^.3

'^j"!' j- -^jii-l iiiJi :ijji

^.i^nUa^ "iJ^ Jjj na'ifr iO^Ja jl^^ *S'lji -I. .fi J

^ij jji-;ij ol^li-i iji» ^ ur ,^,^ ^1^;

_iU: ^1 ^j^l j^ :tj'j^l ijiill iUli

,JL4.lj I. -j'lj CjLliJl

oUUlj i:jji=-S'l oUlj-i-l ^ ^.^jl^l

otLJij ol;ljJ-l ^ 1^')U ^j ^j^-^i

LU; ^y ^11 L>UNi ^lLl;_, .Lt^ j/Si'i

yi iivi= oJia>- ^ij^J J* OL-")U jl

^ A-JimiJ,! fc~Jj)l ^Lk«i' t^j"!'! «j^

^,j_>il Jxi^ L^_jJjijj>j^ 4*1^ _:-;

^-" -iij^li-'l f^j>il /yj .oJ-lj il+^jJj

=i* J i-ldl ^tj .4>jNl oLj_^l

.i^U^I l4U^j iijjVl ob/^l Jj^

jw*ji^_* ;q^yj^l <»,X.^'U ULf-l 'JjAJ

Ls-^j^l ^_. .fli^l i„j_4Jlj jjjjjl ^,u

^'1 t*aj4-l aU-lj Sjji.^1 Sljllj VjJI i-^ljj

Al-^A^^ OLi^^l ja—ajrJ J l^«^^-j- y t"

V=^j Ljj'b_. Lj«ijj J^-i>^_) l^ ~,.....3.:j

1^ V^jjJj -sji-^'l j-aUll _^sU. .L=j~i>- t^'l—J j^l

l4i,-ii Ojl - «i%,_rj-;^l 0.;_rijl. _,ji^jillj ^y!-J_/dlj

->"~=-''
J* lAjl_rS^I. jj'lkJI ijj_.^. iijjjj" i^ljj ^Jfj.

.jjUli _sf j,i£ii j

.J^_j; Li'>,«j^"
P^"j

.il>~ilj isilfjJl j>wiJI Ui- "ij

^^^ l-jjij ili'j?- jl US' sXaJl jji^-jJI v;Jj' L"J^.

^ ijlJil Siy.1^ ii-W-Jl OjUi v-L^') -JJl«i' jU- ^1^1

^ iV-U-S'i ^L4il ^j .v^^ij JiJIj .^1 ^LJ.- ^i

Uiajlj L^jjil a^v^ii i sjj^jil JiUil iil_L«ll JiL;aJ

^^\ \J\ji olijjLll ^ JjL^j .i£-^\ ijM-lj

^jAlj ,i^>il_j ii^JJI OljjLu ii=^l^l i-Jlj ^jULl

'i'U^I LjJtj'U-j LBjjikj jjUil ^tSLi; J_jilJjiil

-^^ '•u:iiJ^\ i;lAx.ll Ui .lji.:jl. 'l^jJj '?''li>ijl^'

i^ll oLiU Jl ijb^l ilit J :;.i„ Jl „-;^l -
-J.

dJi' Ui- Vj L jjlj^l >jL.U -i^ Ji. iljj_ll Si-^j^l

^jjl Jj^jjj _ru'j_Jl Ji>-jij^l ^ l^_4_'j)l OLiJlil

i«ljj ^SSjJj .iilT jji^^l LjJ »Jai^ ^1 .^l^ij^l

J! iiljjl Jj .i^Lm ^Ul iJjLi. Jl ilj^l Jl<oS'l

^ijLiil L:j^1| L?-Jj^i ^j^-. .^jjLiil t.l_jjS'l
,
.^_-

.

, :

^jk.ll Ol^jkli ijdU- ^j .,.^^1 i_^l ii>.jy-l JUIL

..ii,;_ij .ifl^jli j_,i^i J t]j-ii oi-_»ai ;;_^i

^jj^-'l L;-_jJj-^l ,,j^1j iiiJI J jj~<iiioLl :ijir-j)j:t4-l

-"^ Jjj^ll j* .^^i^ll J Uv Vj ,^_^l ^^i^ J
.Jjji.ll Jf ^__^ jl ^.S:^ ^1 iJj^l JjLail

li^jiij ;rAiJi Kjjlj ^^1 oi;L.jll JjU^j ii+lijjj

jU_^l J '*j>^'j 'Wii V-sl^J ^"''Vi ^Jl^lj^j

.Ijj ^

,

lil Ojt>-jlj^l ^_,-jJj_. .
jLSillj

_i.l| ^^ ^Jjfil i.U»ll Sj^l |JWl i;ij-_^l

- 'j1 -^. <^
, -Iji J J-wl^-J .ir-J

,^'1

%

la



.^^1 A—^J

J

—^J ^l -
. 1 1

#

#

I

\i}^-^:^'
I

j l-JJ^'i/
I I

"o.l-J'l.ii'
]

I

1., Jlllo.n,:,' 1,,. Jills-l.^- p~ ~| i.,,j>i..^
I 1 v,,,jn.-.i''

I ]

r,„j|V-..i^
I

1
T...^^

^ JUJI i-Jl tUu'l Jjj lilt illjjii' .V*-i~^

oLLk -L;i .^j .^luJl ^

^^ l,^_, ,/^ll _^ Jj^i J^ljitj ,^1

I cl j-1 ,JJv

i LjjLLkJl .liL-'lAi. jyuj .iifr 0;_,i! o'-i^J

lU^j^ „j_iJ-ll ^>l ir_^l' j^l Ji ^V-^i"

^yj ,V'lJ.ll ^:.iJ=^i ;L^S'l L_t^ll ^'^i J^

^LJI ^-Ul_j-Jl Jl^"i'l Li.1-^1 oLi"jjJl *J>-ill

till aIi-uIji JjjkJ'

.till _i fliW Jjjilj j>»-^l j^

«lyi - jJJIJ ."i^ "j'j-' J^ ^JLj-I j-ji-

.1^ -J^^Bi-! - ' '=Jj;>i- t^j*-' jljJJ ,}')'' i^^-^^

'li^ h\' ^ Mmnminh ^y'^ vJ4=

.J f\^[i Loi» l-UaJI y-i -J *"j .*—=- -VJJ-'

,juji" _.l I J^" L-Jj-j .ijj^l j"'j*-' '^^ ——'j^

Ol^^Jl iUj JUj .^>1 .^S ^l;

ii/ll J*^ sLlli .1^^ J-*j'
LatI ^y L^jill

^i-iij ^ijiS'i >^^: .lijjiji ;/ iJ^i^ -i^iy*

3l) jtjlj ijjj^l

Ui?" J^U«; c?5v4» ir^^ "ij^^'j 'ij^' j^"j

.iiiil iljll dJi- _li U~f^ .i^^l L.I .ijljJ-l

O^jjJl jl id'l'lit.^ll.
jl ^-U A^'l < L̂j^i ^^.' lli^l

oUI OJ-1^ i^lf jS^ ojl_J-l is-ji 0-ii™l

^^^ ja^i ;a,j .'^^ jyj^'' ^r,

J4,
.>^ii .z^- j! i^i ^5j:j J^i
..n

^j .j^l >-*ll ^> ^ ^l-~ >!>" il^

^'y ,^'^ y J. Jii^ .4^ _i4_ J! i>jVi

Jo-, jiu-j JLJ-IjS^ ^;'j-i--k ^l^'j ^?^

^jSl^ Cji li^Li, .^_^lj ;._pdl j^lj.J

.' ;_i^l Lj'ljil Js'i-^j ii~3_,liJI .ljlrl_K^' U~-'

.^^.J:. _p:^ ,>>-<r _jJI Jil^; ^y

Js. lilijf iijiJij hyJi\ y<y jj'j; Jl^j
. iryij LoiijUi^ jiLii .iii-dii -jk—ii

_/t iLil ^411 ^ji-
J^-^"

-lij .>i_!il
"^/^''i

Ojll ^ilj j Sjj^JIj *j_j«:J1 ^Uy J«i JjSj^ ^_;:i^ -> A^^ rs-^^' OL,*l'^l m



-ijjl iLbi^ oLjJ j£s, .Abrasion

^LCi," J J[ lI. 3\_ -'yr .^^^1

tklJuJj i_J^i>- ^^.,ij Uj-J- ,^i ^^Jt^mj* Mj ..

^1 jL^*b\ »^'j^ UflUij vb^mjjOJ J^sji A^^t^

^J*^ j^' ''4*'J-i'l ^^^ jL^^l tjh^ L-oj,

J* "^y^' jl*^'' „^' .-^W^" j_;i-J ij^'-

^1 'li^ji iijJl J- ^ji -ij;- ;ji-- j^ ifljfS(l

-i! ts-i'l J.L<11 - -^ ^1

,ld_yL K^yu iOL^ J K^}* ^
'^'^ ^^ j*^

" "

Jb-il ^,_i; ^Lt oLjI iia^lji iij^dl Lut^

. jL-j J __^l J}ij (^j^ JI j^.i^l

^^y^ .i^.^^ oLNjJl ^ ^.-^j^L-L.

plj^l jjaj^ oJjj J* ,j^ '"^' ' "'jj^*
is»,"

J! i-Uv L. J ijj.^- ol^' ^ Jj liijil

«iU-l i^J-1 lOL^Vl ^j»j J aLlI Jjj~j. —'^4^'

*^ 1^^ "^ -^-j^l ^- iijl--'l (jJ~l * jjj; i>;-^l

.,^l'"oL.i, '^J

yjJJ-l jl4iVI ii:-l_j, iydl

^ j; -^A' '^/" ^ '^^ -^J^' J'*

A:

Ht

.!-
_'

iir^i
T

^'

^'.,.

^^^:

^*M>*j

,;i^^^

*.

.^•ife>

^

ijp't *.T

f.-^
^

-^r



ajjjl
_h=j*' ^} J' ^-'J. "^^^Ji^'

Ol—jLII Jatj

,5x*X" [AJU-I ji^l^l ^'Ij'*^
'-'_?''J^J*^ r^"^

Ui-XJ^

^i^Js4 JJ« ._;Tri Ai_*^.^ *i__n:^' 'tia^ '^y^ ^r*

J1 (^ijj 1.5^^^ Oli^l'jJ^
"j^J-"^^

jUi*Vl -IsjJ--

1 l»-ljJI Jl L4J>-j'
J.-

"^Jj iSij-iill ij_Jl Jji

^;j"!Jj^ ^ .JjULiJJI Jl ^ijj i^JJi ^.j"!'!

cliiN Jl:^l -U-4ji Jijij L^Li^i •l.ti^'V

.JjLil ,bj J._fii-i

^jA^- U| Js LSlrip mining lJ^Ii jj-^*

jj S-^1 Ij-A Jd »_ijj Jl ^jsj^'l jl .OULJlj

Lji. t^J^- il .ijjiJl J-luy ^^i-- ^'b- LJiA«JI

.i_^jiil jQl-'^l (^"l_p-

oLV>J W^l-!l ^yl-ii-L Vj_^ liil-^l

ij-jijl J i_, .'---'.
I

^Lls-'i'l jjjjj .o,^'i'l

-
_

t- ^ Jpl ; lijj—il ijj»-'l'l OtLJI fvj-Wj

. k*
jl

'r" il Jr-i r*i^ fiL^j^J cftd.-_^l jLi>Jl

^ f-lj^Nl ^^ IjI .ijLa ~Ul OjSj" I- U'lf;

;ajV jl L.S' ."-;j»^l i^—
I J^ JJ^ ^jlil sl^l

__k~ iiU',' V-J^^' J'L-^ij •^'j>" J^''

.^Ulj <Vl J«, ^^ ^^ x' ^j'i'l

Ji. «l-/ ;i_^ L=l_j^Vl ^ ^ilk: iJiiJi.

L-Lj-j .Oi^ll J^l JUj ,.f^j>JI -V-fl

L~>_;Jlj ^r—^l 5iil " ^'>li' ^>,-l' ^' •^'^"

OLJi Ji ^h'ui- jl *-* _-aJiL_i Ji*l ,?- ^'l ^V*»^

.^J-.-'i'l Jallj iOLi>JI ^ ' _jill 1-U _!y^

<t_^„; liiji^l L.l«, {"^JajN tbJl _r»^^ _jb;

Ijj j~^; ,^"V*^'^ jl=.=-^ ^J^ UJ_j tyrJ I

obJ.1 j_^ ,.:iSll -ij-ii jy-li'l ^r* '^jj— >i'

^ Parthenon O^^JjUi Jj c«i.ijLli sj^i

.aiijJi

J^lJ.1 y _l^i J, i. Jl Jl ^Ul j.b^

ilj_ju »_jiil~l i^^l J-^ -li ijjJtJl ^^ I'^fljjJI

>ij >^ir^ii .L-jL >;ij _,uji ^^1 ^u>;

j-_^u_ 1.^^- ^1 .
jj=^1'i si^ij *ij^i>y

.iL.;i jLii'i ,/-: j-;i ^'^•* ^"J '-J>i

.JljIjJI k_>^- oi j$4 Lil=-Lil jkbll ^>

^iLdl 1^,.^ ^iL"J s;^ j,-"-^' ''^^j-'l

.^^1^ ^Sl l;>^ai)l jtldl

Ji.- i _<? ..Ill ^„<> > .^Jl jl

^. .^ii-Vl al:fl > Lc-S" J*Vl iiLib OUijxJl

.^Jl JL^l (L J* ijJ^I -lijll ^^" =>•

JjiJi J Ou£ji ^^ ;—
ij J,.^ ilLj..' -^kj'

l'U;! jl^l ^ii-iS -li .LL>I JUi_. J=.-_.S'l

jlV^'l J^ U^Jl <>lr^l J> j>

,<lu.-li IS'jj' J jy-idy 'j^"^; OUj-^Ar"

-'^_;i JiH: i[ iji^r-^'u >Sj jLiJl .;i-v-^"

l^i w-jj Ia^ Jia; ji jL^^j .Jiij _L-_^'I

^1 ,i^i ia.> j-iui ^j .'°'^5^i oi.--;',

,__lijdl^ iiL-j jLS' (j^jll \^Ji&i ji jir

i*^Ldl ;_;:i-l ..IjL. Jt jSj^ ^1 jLiS^I jl

S,U- J afL_- .^>lyJl J> Jtj ^t-L_l!

it ,^l!i U*ij .i.j.>Ji j-ij*^^yi j1»Lj

I uij-i iiAi4-i Uitvi

JiiJ: o;ir c^l ^^ J:^l ^- iiyi J5l*j

j_rt-Ji J 'L^-^.j

Finger ji^ olj^~ l^ij j^ - Aj^ L. J olji~

if »^j>tt ^ O- i-L^^r-l if-Uj- fljapl 'di^l kJ 01^h;?^1

,ii.*t Ljli^l '^ Oji^j *ijlji*l jl^Jjjl ^

u.-=^ J «I>1 -ji; Jij .i^Ji— ij^ j^w Jt

i^>-' jfU Jj .oljj^ J—a tl^l ^J •i^

j..,iu ^lijj ijjjU-i oLijji ^r- fi^i y-^

J ^:i^l ^ j) iji_p- Ji. Lt-ijVl oUiljil ^r- ^J,"^

._,.^jJ;I^L. J ijf yj. ijy.jJ h"!;

^ jii\ J^ ii-iUt '4-^ jV' Jl;:
"»'

^-^ Jl -iy^i ^^ J\'^ y c-^' r^''J'~

ji»i fji' i'ijjj -j-^' jU''^' -i-^" -^j" ^J
iSli Jt JLjj ^k ljiji-1 ^j;^—; loaU Olt_ji

i^jj. Ul;^ ijjj- ijUJ=LI jl^"i'l __tJ^" Jij -U

.Jijti ^ ilJ ij:JJI jl>iiJ L^j=Ji^,-^Vi

.J>ji jCi jt ol~i.v iW'^l ol«i;jil c)

3j_^lj JjjstJI J*y JjiAi C-13SJ lUjjjjI Sj-iIj ^ jiljjl/" j^ tj O^-^' »J-^» H '^}j*^ ^-*>-=J -^-i^



jr-»* oij J 'j>M} KJi -I^S'l jl il .hip J:rV' j^ ObjSJl ^^

C^ J^ U^ Xi_;-^'l^ ^> ^Ujill >S&j .>J-I ^jU.::^

C^ 'j^ ^)^ r'^J >i >i>' L«Ir oKa; ^j ,^^_A'i

^; rCrater Lake National Park ^^jll ijjiJi i^j^ a^n.

Jlf> ::ija^ uijj iilUj .1^ iL^i oi,U.ii ^j ^fljiji _^ijr

i^if ,^,-ikJi yy- ^ui ;.jij Jisjii ji oij^i ,jj o-iv -u_,

iJjj A'
. Cloud Oip ^L^" 3jyrJ .Mounl Scoit OjS_ J^

jj- i^;:j:LLi jji^l, ^^1 ji^i j_^^-^. _Llao Rock

^,- JU->I ^bj .(Lllj jj^i jW^lj ^^W>! J.J.II -ij

«;U ^-L'lf ^. ,iai Polyp ^jJi oliiy- il^\ Jf L4J1

i^-L. ol;lj^ ^b- Ji 1^^- ^j i,ij,b _j^i ji^^^i

"W 'j^^ i^W>l >-l=Ll J^r _^ ij,l_; 'ui_^li ,^__^i

^iJi j_^l ti;! Lj^iiL -Ul -^ ^.1 ,,^, .(111 J^ ,:^

3iAj£l\

.=^1 .LiJj ^1^1 ^. ._^jji ;,^j ^^ OU1.U.^ Ul_- i,1'_j ^ cmler Lake ji\/ i^ L^ oi-LUi OUi^l

llii jn Uj-i J^ .ULc ^ii»%«

^JJI .j_£:il i_,_^l_, .ijl^

jL Jj ja liJli-l iBjiil J,t;«j

^„<.jj j. \ T VV *) ^li-jl j_flii

2^1 4i«j2JI jJUJI ^'Ufr

^5^-jaJl ^J'lilL Jijj^ ^ 1^1 ot_iaJi ^l-.H ^_!L->p

ij^i l:j_^;jII u*^j .^J^j'i'l -Is^ ^ Sij^jll lijjUl

'a*:^ jjl US' l^j'i'l^ i_ljj^ ^-jU:.'! ^j-d Jj-U-I

e-^j j^>j ^;«^'i >L^i u vy o^ii ,.^1 j^>di jAi

^j^. ^I>4-1 li:^^! Ji;iLiJ i4J ij^rill ^lU^ i^l>i-l

i^'^it'l Jl S'l .it'yx. i^^ ^:,\_^ ilLij ._li_ji [^\J^^

i^ y-a:i jil V i^H^lli; J,H\ ilJs- L^ ^ylji ^1

.y :(jjr^' >^j'ji') Grand Canyon jjJlS" JJl^l

lJ^^^'lT jji^i j^ _^ii ^'^^ ^iiti ^ Glen Canyon

i^^yj -y^'' jJ^ „.t ^ji- AAiA uJjij :c—jJj] J^
^^~1- J ^-^^- JUi :.^. jj^l^ ^ ijju.li ^ ^u-

•iLiiii i;^^^ iLJ_JI aAi cJjii M, .LVUjA JU-

OjSi .L_^- i^yS^ h-^Ji^ ;_,iy^ jj\ J. j^S j^_jjj|

^' a" jf-^'
^-^ i-iJIii tlJii^ ^. L^ L.lf i^UaU-i »'l ,-'.1

JljJ S, .LNU^ jL- .^LU.11 ^^ jJi\ v^l Jic Uj .«!>[

"^ ^b" A=-ij ji.,,1^ Jl„; »i:_^- j,i, ji^i a_L-

^ io^ij ^,,^=- HzS" jS'l ^j ;Ayers Rock jjjf ij:*-?

(Ojyi_;U) JU_^ _L^ _j_^_j .^1^ J j i_^ i i VA

jij .w>ii. ^jNi .Ljp .ui_._, .j^i ^^11 aiCi,

^ J^ -^'i ^* -^J^l jLjii ^i^ (^_^1» J5^ .^ i"!

uki. J _^ii ijj, ^y; ^j ,u^i_jj ^^L^^, ^^ ^^_^_^;

Mosi y_. i^i iiL'L 'l^^I ^t^-j .j^i 1 A 'lit -^

jiji J]L#JI j«,;=.,iiU U^j iA,.iJi jUi^i ^1 Oa Tunya

.1^ ^Iki iji.!! sdl ibj^. ol'-i^l al= ^ ^,a_i,

Uji „L Lil «j_,jiil :Meteor Crater iljJI **_^

J-Jj _^ ^J}1 ,__p-U ^_;ij ^j! ^jiiii^ ^. .j:^_.l

jf. - -'^ Jl ^-^„^ jiy. j^
j,J);[_ <i^. ^.li^i l,.up

JUv iJ''>; v.; IW ^ji -^p J^ .^Kju; {^ J, Si'. Jc-

JjJai jaj [Great Barrier Reef j-i^l j''^j^' j^^-'

u;^i yL. ^'iu, . juJi ^ :ii=,;i ,^\ ^^ -^^^^^



^1

ir.

j-.-1/i j5^' i-^r

LJir_JI b.J4^ ^1 ^^1 JjS_Jl ol/i cb'i jUjil ^^C^:

5«-*^' Jj--i

j^;i "i' «i J_ji^ iJ'S'jj -ji- J* wi-i' *^l J' Jj?-

^; .-'.'^ij °,^,v^ J* ;^'^' Piton de la Fournaise

,oi_,-?v.' •^'^'--/^ J^^; 'Jj'-^j ji^' ^ '"?/ "^
J

f.u.f, ^ijs jir^ ^y^Uai jki-

:iik^ J ^^Ui ^-lUU Ltiki i__Jii. ^;Ui ^J\ jjlii

i-:^i_^ii ytUiiij l^\J^\ ^iryi ^^U j^Jl jL .i^\S'j

Jjtj L('^Ja~Jl ^J L^ '.j^ A:p L..»>- ^,-a.
" ^h aj4«fljl ^i^"

t jJ.l j^ ijLi^ ^J _JiJ/ oJ'i" iikd .j/a)! J=jil^ ^

,(^4^^ j'3i-i --~j iijijiLi 4_,i u"i'i J' iL£'

LUIj.ll (.LjNi wJ^ jiifjj "JW r^ 'f-

.^j^' ^A>i

.s^'j-
^Ta

j=>^) ^-r-J jy-'-^ <^

^^ (liSJij .ijjk-aJl Ol_^_>J-l j^ J-ltj ^l>-iJ' .jJ^** J^Ufli

{Lit ^jiuij -k^jj .Ljjl-ii f-V ^i ijAij' *!j>^ SpLjj- Jt
ii/]! BjU^ (^lill jL^iNl yii; ly iijLf ji >'S'l

Iaj liiJjLl i>jNl ^ j'^^;*! y-U" j^ '^^ 'i/'j* J'^J

ajj*- J* L'NjJI ^_^ _;^ lUfU Jli" i^JJl tjjjjiU- Jlf^^

jjj i4.l=-lj iija ^ ^t>l ^j .^la" ^ .^'^J* ijLtJI

^ -v>i J^ ^. ^-

' „ ^ly- iL:«- j/S'l Jljilj

U'



jS-^ *3rjL'l 'j'iiJl Lll .Pahoehoe j*j»l;

Boulders v^W i-b-ti nn-jjJ, s_4-^l ^'iii

Block ^iLi' k^LL—ll _^^ K>—= Wj
^^ ij^ji"^ LLjfljfc Uiii ^>«;tJ j^ i^ ' -Flows

-Domes lu ^^^i-; ;,:i!l

-Lava Tubes i^'iil v^li'^lj Spatter Cones

J, ^^ ^\ i-JLli ;.-yJi l^jji; ju;ii ^:i.ii

jjtiUi vJJj^ lij'iUI JL^ il^l a*f -iijl»-j

iTephra i>il' Lkji ^^i—:__ ;jj»i.ijl Llki

u_j^" L.A:*
'"^ii—!

l*J f^' ;lill rj,^

.ULt^ Ji ijSiJi >M^ ij^ ikij' *i-^ J ^;.

J-.
ijj« ^j lii^ ^jitill LUiiJi -Ij^lj

j o'jWb i:iJi iJi-i-'^V >_jjj ijlf^fJI sjjj

^^i— i;^ j^-^ LLjJ'ii* ^^ •jLjJsI'l wU'uj'j

w=" '-J--
^lUii Cenlral Vcnl ^_fj-^ iHl

-ii^l lijj -jlf^^l iii ^ Bowl s-^Jl

Jjik, ^i Jl alkli ij^Jill ^j»i -lijT^Ji

Jtr_jl ^l^ ^ _>i_bI ol_j:i -liijj ,iUi!'i jljj^

I41.^ :_^^ LJ iijl4A!.l J^ [^ -y-^;

ijijii j_^ '^-—Jj i'jji Wit; j^ijJi ijj^;

JJ^^- -oijLi^ij _,ji,^i LiJii .;j'yji
_^_,

JL.,^1 jji py ^] LVulcai: o'^ji j-- ^-i'lj-^-'l

L.XJ iJlf *i^l li» 01 Oj-ii^ 1>I5' _^^Jl LiU^H

, JlikVl „L-U^ll ^[.li^ _,:.^ll J ^1. ijiyr ^^

._j;i£)ji 0jjj4-i ij-_-i Ji"

s'airjji j^ jtf

liij ^J^r -ji JjLti ^Ijj^ IJs- '£^ .L.Lc

Ujji j5"i'l ij^j^l l;6 jj_^j -Or^l^* L^jiil o-i*

ij^J. _lSJ; ^ o-/l_^'l '-^1' ijl^jJ' 'j'a.

ij^j"^* ^V ^ Sj>f-a' j>^ j*j .Magma

(iiK. JL*1 JJju .Jlj sJj-lIJI ijljJ-l u__^

u:S'\jJ\

J-i-^' -Utj -^_s .^ y*-^"

Jf AJj^l L(jL_;l; ijjdl «j"jiil jUil -i!_5t'

:^j -sii.- i-jJJi ^-^1 ^i_j L^ jirjji -ji_

^L.<^j ,_>jS'i^ c~^ .j" n J A . ^-^j

J i^b^i'l pliKj ajL^^JnJ^ ij
^T L41L4JUI aJub cLj1«

JJ*J 3jl^. ?j'
l flX^Ol -.^'l^ L^ -LlaJ 1 ij-i'l

OlTjJ'l ijii; ijll'i .}rjLl Mijgiiiii Chamber

blkij i;U-i oijWij Lava '"'^'il' L^

JiTljJl jji« .TiJaiJI Jl jU*"!'! ^ i^,^,^!

Jjj -vJWl J «;l=j>" Jli^l Ob JL>-

l^'y; Sj-iil ,^lj; tl;^ j^ JLi-l ais oiSLi;

^ ,iUi- JjsLU. ^IfjJl olj_jSl ji-lj"-

1^1 Jjj *.*jm-.j JJjli "^^ Iti^ LOljjiJ^ ,ilfV

jU- 1 Ojil jfls>-1 yfc^j iU^ jJ-i«^ ki_?_/^' O^jjJ

J jitiJI j^ IjS ,y£ ^Aj;_) liSjill jf Ij;^

.<a^\ Oljjill JU- J a_^lj

J ^ '^^j: j--^ J olj^ll ^^ J-=^J

J j L-ill jj'iy _^ oJjSi iilTj. JUt ^\ji\

OljjJ kjjjij .A:Ja,j Jl OJjJ Ji^ -kjiil !• li

JU-I clt Jj i.laj:l t J J jji^ J'^U ^_-:-i

Uj^ jj ^i.-j-j ijji..ll|^ lj_t jjijUl 'jtJ

,f U!l Jl «iUij Olii=

i>Uj ^ilTjJi oUjlli
f
ui __,i:!l jj>i UOiij

Ojj -^ihIUI ._j*^l oL^y ^^-Ij'j r^_J*i'l 1J-. -^

_ij,Jjl OUIjJ J ij-T I_yJ jl^ljJl OjI

Jc JjJJjjVlLj-iilij JH_»_J| J;^-_, .^.iiJI

.iiLr_^i|.^i :i:ii(..)

^ijt^ji ^^ ^ ^jj jir^

in



-^j^' ^M^J ^j' ^^y- >'jV' t-^' ^ ^j^ J^y.

yJjr-jj^' ^^1 j> ;sy^ :^iJ^ ^'^y.

ITT



jjarj tJij ^-^^' W-i**; ilJU»^ JlzS jl OtLj

.j^lijll jjA;- Jl j^l^l

OUg*-.jq—

T

^jL^UJ -:^i I t-^^* L<^

dUi ^ ^-j,j .^^j'vi jji^j iii5:i:-'vi

(Jb-jj OfLs d-j- ^Ifj; i>Lii ij^^j

j^.jJb L-ji^ ijilJ:! ijLj-ilJ
J;,^ ,Jii.,jJ1

•Mil ^li J! i-SL'i ^ ;^ 4^ ->.-_,

Mid- J>^>dl ^^~U=Vl tj_:lil ^Ll. J^l

i^l J> ^ OiC ^^IH Atlantic Ridge

Js-\ ,uL U_LJi aj»^ ^l^i^j„ l^ i^_jil|

,oLll ^1? - -y

MayoD juL. iljlT^ iJijlJl J ^'l-jl l.Lj--_ji

W^l ^ Vesuvius JjjJ jlfjij o^-JjJl J
ij'ijjj^ ""j-^j •-'}j^ j^ i'".>y^ v, —. j
fj:^'

'j:^.-"j Pompeii ^ji^ji is-^ 'ij_-iJI j-u'

_^ li^T .1^ LStabia IrfU-j Herailaneum

St. .:rjj> ^i_ ^i^ ^^j .^ij jUJij jl.^1

i^i^A- i:~J^Oi^iif,y::Ull^^JJl (Helens

i_ 1 1 . ^ ^ Mf'
I

Js- ijjli 3jju- "i lijsJ-l il_j
, __,_, .-jU-l

j- .Caldera Ijs-iJlf ^ji_J i..^%J= i« J SiSjl.

jji Crater Lake ji;'^ >jir=^ tXXi^'i''

Lio^Jii oIjNjJ' kJ-^! 'Oregon Jj^jjVl

V' Jji^ ^j f'^ > c^^U'i -<'

Ur .Ring of Fire jUl i/j ^^i-j ti^jV*

^ui jUi ^^ jii j^vi ^^1 ^1 liiir^'i

iShield Volcanoes -^jJ il-jS'iji !«i—J_)

"^i" Ji^'j-J Cinder Cones ^^1 Jijj^i"

jliil ^Jlii^-. .Composite Vokatioes

ij~r i^ ..Li; i^.Uf liLii li^jjjl^l^l

Uiii^ :)L?- d-^ jl ^:ili ,^- "^j .lai

JVl J, _lSLij- ^JJ( ,^ijli J Manna Loa

Tephra 'jiJi JV" ^J-* JjS^' 'j'h'' -kij^

i'lji. .J,^iijl i"j jjj,l jj.J_^.

-JU^I «^_j:^' Laj-_l -jjli; cUjJI jjt Ji)

^jf ^ Paricuiin jujSLjLi _|^ ai."!''

mr (.Ui _^ jir^H _,;:a;i ^. .dL„<ii

LUfil l--L*_. .s_,JU _|i^ ^ ji liijl b-lj-

l>-j i.'V jliji j^ j51i:s :i_i'_;i ^^rijjl

OWUl |^lji"j .Jj-1; iij _y * aj OijJl ^_ji

OliL-, Jl jl>il Jt j^li ^; ,i .T ° ^
jli'j; jL' , \ AAf fUll j^j .ijlf^l ^ i-Ljv

IjU ^iij (L~]_,X1 ^ Krakatau jt^'/

J— -^j .J_HJI >/ r^ ^V f^LL-jl J! y^y

y^\ l,J>S^ ^jS'l^ iO* ^ J! jUll

ji (LiiJI Jaia Ainjj .jL ^ _^l i j Jll

ij^L. olj-« ^1a=-l Js. j..li ^tr^l _,Li)l

J! J-^'j'l ,_;~*.lJl ej^ 'i»S' ^ i»u •il

> JlfjJl jL.^1 Ji.- ^^1^_, .^ .,=

iL-jJI Jj4!j .(Volcanic Ttilf «i= •-»^)

"^j" y^i W*''t" J* Mudflow.s ^^iiis

14! o_^_ ji^:j Licii.11 jj^" ^v J!v^j*

,jUs_j]l XJ^ ^j~ JjM'

--jly ^1 ij-T 'uliiJJ ijlfJl \,\^\ ui

oi_.^ -,jj^\ _LUii _;^_;_. .L:^ In,

•Cinders

^b^ j/iji ^.. oljWi ->; :oljUil

^ijUi Ji _J^_, .l^ijji JtA^ ij^ ij_r

Ji; _-• Jii oU*!" j! iJLiI Lclil jUy

ij'.+j.'l j.. jliji ^i». ^'lij .uj/^l ^i;U_j

^^Ijl^l ^yi ^ ^ji olTj!

ur



;i>> >^j'j-- .iijir ji i.jj_.

_jj ';!,>-' -jWjJ * Lijjl Thermometers

O^jUJl j^-Li- iJ^U- Jj^J^l ^1-^ ^*^ ^^iifl^l

^l^, j*^ .^Oi-i >.^. .^ii>ji .b ^

'iLS'_Jl oljjiJi ^^ S*5rQI ^^jfiil oL^j.-

.iilk[. ij.u^ ^^jS'l^ ^ jjLill tUl jU^.

.ijla-l iilTj-ll till vjUi „-- UJI i-iJ

jjj*. J* tUWI \cLJ "ilS"^! oljjJiLi

,
JjVl>l.:!.U_.i

J^Ml j^:^ ^-a^l ,dW;lil ^ ^ .k^ =jj:

.WJI Oljji'l ^^j ,y=i^ rA, iW^

d^J^ /J^_ ji -ki-JjIl oJj "i. .Vila Ik^ui'

(^ HualaJiii i^'^''^'j*_; yj-^ ^ Etna bi

LijyJ'i" ^ Lassen j-<V i-i (iiJUb jS\J\

j^h'^i .^k^~^l ^J^

Jl i>U"Nl ^^ ^ .i'-'Jvj .Mantle Plume

»™iJ ^-^ JUjo tkiJI
,

'! JmjSI Ixa ^-j

, Jlfj. ,}S~^; -Ji—ll Jl,.^^ ijW-^l 0--

J^j ii Jjl -LLbj ili^j^ ili-^L iiiflill

>iiLc lijijU J ^1 ^- Li-. "i Lj>ri_„ii ^^
*Ju a>-l j:>ti:j Jl ti* -O l^ij* ^i?'^' 'S^^J r^

J ijlyLl ol?-jJ '^Js i^^j jl ^^'j^'^
L-****'

aJI Jl JjLJj (j-fi .f- _,!'' 'JJ j^ L'S^j. j'^'j

j>?i^ jLijjl j"Li' Tiltmeter Jill ^-Lj" ^^!

—

~'

J_J oL=Li-l JjV_;ll oji «j«i Seismograph

,bA>.^ j?^" J j^'j^'' =JJ io-t^ J*'
"--Ij-J' "-Ij jfj'j .Volcanology

.OlijJiiil fjij ijji'l wi* ">jJ J*

, n A jljj SK J> jS jljj! Jji ,_5»- ii^l ^ jlfjJI >>i-.l

J

.La»Li aV J:ifi ^4-j-j jy-^l ^lS'_;Ji IjUi^lj

.1j> Toe. ^1 i_ji. T^o. j^ JJ-

tjiJI Ijjt Juiil AJj iLfiL-lj "^ili'jJ' Olj_fill

_^^ _^l -jl- Jt .^l>l _^ ijJ* j/'^'l

j^yJ AsamaljL.1 J^^^^ljj J* ijj^-jil

J -'j_>Jj i^'j'-* J Kilauca Lij^Lfj

jlTj.,!! .U..I1 ^.^ .;^'SJ,\ iLiJI OjiJi!

Ji ^ ^^•, .^^ij^^ oi.^.ij '^f'j 'jj; ^ 3^ y^' ^J^' ^'-' >
^ ^ljl.a.1 J-=l>> vy-' o* e^ VJ^Jj— '

.
"

J. i>iii ^- .oi;Wi -ij^ ^j .ij4Aii
-^-^'^

._^ !._,>. jiiJ^V .^^l=, ^-b ^kC^ U^ai .,/!> ;fi

i^U^>i J^Ui fW iilfjJl _^iS:]j5 ij.j;^ _^ J^ ^'-" Jj^;-^ -^"^l ^W' i/ !>-

^ ^^Lfc CJU J^wu ^jjoi.' jiS"jJl ^ :„U^ 0.-U \^ jUy

i pUjj' jiai^tjl O'jJ^' kil.'jJ^ J«j

^*^



4y^ J'i^ j^^

U"
^iSJ^i

l^\ ^ XSp ^\j^\ J.



'1

^>i :5S-i^i ^ ^iji^i ^^1 ^ ^ji jir^

^jjjji-ji ^ ji j^ ^y jir^ jl£'_^ iajS j3jJ iji^ J^-^ aAi^i.* Sj^-p

ni



j» . . . J*P j! g5_aij^;i JiJ^l J Ailj J.«^ CijM\ jS ^ji jir_^ ,_J\:r Ji. l^J^ IaJ, C:.^! l M O "^ ^U jljjj slii .^IjU j_^ ^ Uj^ jlTj;

nv



aU:^^ ij^ ^\i>-

i^il-j! J ^j^ jir_^ J^ -jiiii

ij^\ (|JWl jS\y. jOM,

^ ''/ = • ^-' ,^'
'r'*^' J -^i^ -'^ji L^' yj 'i^^i/j^' >'

ikUki ^^'l^H ^'i ^1 _jAj .b--^! Jlf^ jl>^l V . . J. S'^ ^L:>-J j^"

1 1 = 00 i^^ oj_;\'i ^^1 Lij^y" o>!J Jij^ -J""^ i"--^' j' "J^ "^'j'

?'';'*
L/" ^'^^i J^^^''' i-^ i-*J r*-

>^i ^ 1^ "A'

,^ SV. -l^ ^^ \AAr L„ iJj^ iS^^ JuL^l jL^ij'i'l lijJ ;-^

.1^ ; n., . , i)->^ j*l^j--^*' ^y--Li" "Jj'l* r'^l i^-^j

.V !. ^-~- :-w^j 'V=i

.1jUi wS'l'f jj^jjl ,^jl;i l=^-i^

^ ji- i . -jjlij L. t-^l Jl VIA- iij ij^ i^Jjl jl»ji'il i}i k^l

. ^ ^ i r i.^^ r J^y U>- ^ ^-^:*^ ^^--^ '-^

,'l^ \,A fjJl ^'j^ i-l—- jjL>^" .V'lll' i^ j-Jl ;-!=- i^ -^jjJ^

i^ jJ-l ijjUl i jl_,j,- ^-fl j*j I V A V i »:-- "iljjl J'A^ ^jj^-'u" -'IS'ji jll"!

.\'.i\- i^ ^-iU l:_;U j^ jiia'i Le iy A - ^^i Jjj^i v''='vi '''yi
'^^j

£/'

oA^V

ri-rr

t^



r>

J- iiS ,J^\ ;j^—»-'> jL^I Jlki 'jl^j -JJ^; L.d:c

ijj. J. ii^u^ii oui4>'i
;|^^ yi_j_pi o'^jii _^-3 .wi^yi

'i«^ .l^t^j-^ OW/l j»Ji; lajjJI j^ UjU^I mj .JijJjii

fejj^-l wjlifjl' :^'jlji' olifrjll ^^ jL_;j oitji i)u»

U- . JljIjJI jc i^Ul jl^S'l^ ._4^- :iaji-l Ol;!->ll

Jaili oL»-_^j i^iatLiJl oU-jll i*i»ji^' •^l*_jll (> ij^_f

.iitav j_^- ij_,i>_a!l OL--4-1 jlj»lj "^jJ-' Ol>jil

0-1* L^^^Jj^ ifi_L^j ^>.-jJl lOA; ^tUjt^ --.A oi^jiLj

olj-j^ lil .oLi-dl ^ '^jj'i
^LJI ^J^j ^/iij^ >^L»-jil

.^jibi oL-ji'u LLiJ«j J'liJlj Jjjj ^'sV;

^jVi iijtfj ^jSii jji_^ iibi ^ J oi>-y _-uj .jj

Augiislus E. '-'jJ .-1 .1 ^..Jj-J-l j,i-;illai_^l ^^^Ij^^ i.^ :

l^^iij W ^id-iU' Lord Rayleigh ^ij jjjJj H. Love

0^ U>_, ^.xJI, _,j_J~i. ^UL j_^i Jj-Jjli j=j;

4>_j .j^l^y j^fVl j_illi j\f>j\ ^.--J .S J^l ^* io^

-^-^- "I'j O^j'l'' jJ^ J-*^ J^jil >-^l LiJ- ^ji

-^ >iir ^'^1 Jj^jil ^j .>jVl ^Js.-.£/.\j. ^y ii

-i_j*'i'i^ iLi_ ,i^sii ;>j=_ L^ ij^ ^1 ij^\ jjVjii jjjjj .-ijj'ii

^ JI ^JU ^ll. i(^j:i -'i_,^"il) ^Uj—Jl, ^yu yJill iji^l iiv''

^,- ''J'j-- jj—:)-l_j i^'i'l jL^^'j tl—"'^'^ ii_ji- in^ olil-='!^lj oLjJI

.i_>>-l o'L^l jljll ^5_jj La,i JljJjll

Jji^ll \^^j XyAiy\j _)ji~-^l ji-ij" ij^ ^ J''j^,-'' =3= -"j^'j

V Jij iiJJJ-l JjV'jJI j '^> iy^ Olil jit JiLjj ^-'j'i'l 5*3 01 ^_jill

.IjS ij-Li jj^ oaJj- j^jjl jlj;^')'! ^jVl jljsil jjU>:i

v4—%J ._n~. Jf iJj-lj iy ^^ Jjl j^lj lijj Jljjj Jjjiil ^ iJj-sj

.^l«li ^j iiy;^ ^S\J j jL^. ji_^i, Vas^ Vijlj i . ^ ;sri iu. V

J,j\< i^ ^^ y, ^_L-^1_. ij^jA^l J__J, _^ Jj-J';ll ^Ji„ o_^,

J^ ^^1 ilJL-i Aj-I_j!i lj^ .i»-j L-'UlJaJ "Jjt^ _iJ_Lj ,a>- ,U-I ijji^l

-Jfl*^ A'^J -ij^J-*' *y—^ ^>* *^
:* -

^^
1 ji^^^ ^ ^ j-^-*iJI djJj^A .j^:-- _j>^

ilj- ;kiJl -Sjju-j -^-^j"^'* -J=-- -:-^ j^ j-J^ "Jle- Jj'^_p1 ijjj

j^\ 5i ^1 ,^_,S'I^ .^ i_^^ VT ^^ ^lii J^ JjV^II ^jifi 5jj,

^jiuj .^jNl -Ja- OJ^ L^- ji._jLr V j-t Jt OJlS' yjjJ.' jjJl

i"j^' /"j^' .y >^-/"' '—^ „-^j^' j'j=*^ ^j*^'

^jj Jji _^l Jlji.1 StJ- _^^"j .t J-all Jijl. jlf. __ill 1( LijU'l ^,J

i;>^ijiLij<.:,j_j^iJ>j*^iji^i„_,.j!iijjL.-,L'^Jii^

^ilj ^ iJj ^j -WWr C~J!ju .e_^ail Jj'^jJ'

/>'P
.(sj^i) jL-iCjNl lu^(j»

'^>-^>i(j

ajbai jijj^i j^i^

01 i=-j_3jl *\l ^l=Li
ij'j't- N ii^jlj .i^L ; (^jJlj jy^

'Ja— it i^*Ji^'\

-f jilij Ji ij:_ji)i

S^ ^. JV>I1

IT^



ijl.Lil =jj ^j .(JjV -^^ y»^' J>>-'>''

> Ji>>> >i- ^ r^^^ Jj'i'j J-*i -t-^^-

^ijJV ^ v'-^ ^j'^J U»-U" _,>t^l ^i>-i iJ^J-'i

,
jNjiVl i^j.i!k'i ijj~i3l ^^'^''' =""

ie" j+'J',"

i^jj Jj"lj =j?<ii ijJ-iJl J> ^ iljJit aij

,/ Jj'^J' .- '-^
C^l- >' '^''^ j^ ^^

^^1 »^
_
-a.^! jij,".:!-^'' i^\ -.-U

^iji fiy-i j> J* jL- |juii ^ i^ ^1 i _<^.i

i/Aj tu^i fijil IJ* ^jiJj .£,Jjl*il i^V i^^-

OUV It;>.-J l>^^ _j™L' ^_^'^ tUi-Lf Jt_-JJ

Jajw *ijj ^jX:-.jj^^l V^^^J 'Jj^J^' '^^-'^

^hr"J
.l> if UL-I Jjjitjit^

4i'i^j!i ol?-^' .iiU-^^ 01 4'i.J^i ''";;

,,_^ -j^ :^ ^} lyir lii; ..L^Oi i.^:^,.

viiUj jj-^^ii ij^ j-i

°j JaJ^ 6_^i *^?^' Jj^ -' *-'^*" ^j-^ 1^ -^ -^^-tJ

-*Ej\j_j ^ h ,:»iJ .^ LiJj^ *4:*-jU-l pj^^'^ 4^-iJ JJ

'^ Jj^J '^jr*-" *J»v^ ^ 'J ^j^ ^-'—

^

a -Lii^ > iLiiJi bA* ^b- tLJjJl jiia/j .(Oj-:Li]l

I Jl Jl jjjai> ijj* [_plj^ i *j-^ y**'
i_s^

»ijls~jJl

.'1 iL^-JAo ^LLji^ >.xkj; ^^>\iy^ vj '-J^'

^\'^\ \^ Jj- ^^^^ T^.jjj .i_j-tt.' ola Jj^

ji;> ^ ^15. ^ ^l,>^_. >^l

.^j'uJl S i_UjJl > iJ^I V ^^»^5 y*!^ ilU
k^- N^- ^ L-J^

J -j^'>y^ *j^^
t-"^'-'

'^^--^'
t-'-^'

-Lp \<_y _.! 'j_fcit^ ^,;ii^'l li^JH^:* i^X"-- 'il\} J^»

jj j-u^i j-i^i ^^ u*ji i^j-i j ;*iiyi ^j^^i

jj>.^l >;J*=i t-:—^Jl t_jJ_jjl i Hi , Li-j*^l

.i^i i^yi"^' iAi-lj]l ijjb^i. It j-jjl J i

Jij'l'_;!U ^j«;j (iiLU ^^ iJjj) ^j-jji -,^

jj i) L,| ^jiAl Jijil Ja—j jL^l lL'I

Lajbtilj >JU*ii^ jLafljl wj .i^jy-*^'! jp fl-i>-'j.^^

k_j*>U^ -_. 3j'[i-^ J. J -'I jiiiji u hJ*J' I

^
'"; 'ft

li^;j-lj ,^-*J-l Jj~J *J .If^ 'l^^' -i^j rJj*^''

,ja_^l t'J i Lt»-Lj3 iojfv-l^ J j.-7T
j

^jti^j

.ijjLc U-j-w? Uoj^ c* =-j-^-ji' fl-i* jj^j

J_i"l'jjl ijj^

.

I jf l-L* jj

_.i ^i>^ 1' jI^>i jij ^iJJ .^ >«_, I' i» j!

ABjjk^'i «_jL. LJ^I __,-Ul; j-i»>-_; -iJ'J^I JJjJj-

^^ ji V«i Ji'

jifi ;_i>Jl jl=Lil J.J^ Jsj^'l ll-ij- J_;l«;

i- J' JU- J "^Jli ^^'y-^'J -jU?^' '^j^ y
y "-t^^ ij^'-* ,!^" -l^'^_r^ sUW\ *-jjj J'>'j

i(OUiiJl ,Lr _,l^VJ i-i>ll J^') '^liA-

titb- Ol-l^- l^jS'l jL-.ii.'J J=:Udl ^^

.JjNjU L-=;^l jJs'lJ.1 J i^i

i^ili* oLi^ cLlj eJj^ ^_^ 0*—-J-^1 jj*

Jl \l^ w^i ^.. ^i^^ -y^-. ,JjN>i

i^-'„L,l ^Vl Li_E Sj,__ll |.j-u)l .^li^-

^jj^j i-.tb Jl_jJjr «'-^; ^j^^ ^^-"^ *^'j^

Jlj.tJ-( JhS-^"j .^j^l liji ^,'Li- Ji'

^ J_^ llUj ,J^I i=_j ^ i-b>^l

^itj . JaaJI .__LL ^j4 L- L(J-JI il-s _;' -u-jil

.. .
I\,gr'l ^j,:^L —Jj~ iiiJ j ilj'l-

Ul>.-* oi^ ^j^j ^ ^L-*l'l Jj'j^ sj*^*^' =-'-*

^-u'l'i Jji_^ ^;>^j -j^^f /'I -i=i^' > '^>

'T

.^l j i-il-Vill^ >1.

^j'lj' *Jj'ij^ J'-

-:-4= Oi Jl^L:^^ .JjV i-jli- ~^ .Ul

j! j-bi ur ,^c>^ __is:a,j >jSii ^ ii~f

J.ji;l_J j_jJI .Lit jt ^jjl cS%4'y |,i-i- J>^
ISLjJl IJu 1»»m; .^-j'luJi --iL- ^' o'oJsU J

;._.uii _UJi ^uij ^^jiJij ojJi j_.

(Liij jUJI .--(lil Tc'--iJ v-^^^J •^^' J* '--'-^

.IjjJj- JlJI I4-.UI Ijjj JU'l'l olaUs-i v-^'j

^^ ^/ ji -> -:^ Jji^i ;i -^M' i~i

-Ul 0! ,,^_j .L-'i j=j^'i ji>ji jiji ^/^

Ijlj:!!)!'! jj J -l,^ J^ ,JJ-'_; iliJ-l v^l^ ^.-LJI

jji i>uiii .^i;^i^ j^\ lijiS Ji>i>li^ -ti

J-
J-ill jji jjlj tli ti' j^Jj" Jl S^'/p IJJ> i^ijj

OljJJ^I J* -j/l'lj jjiwJl ilili Jl "JjJ^-ail

jli ..UJi Jl iiUlj .oVLj;! -^.'-^ -T-^-^J

j',ijs o^'U-l ^j* J /-ij
i^''~^'

j'^j')''

js oUdi «^>- Jl j.jS,'i ji_p,i jijjj

ji ji*^- ji l^—.1 _jf jLli J>; ^_. ..j^i i^

Zi-ii- lu'jj'j 'J^* "Jjj' '^'^ ji='^l Jj

.
ji^JjJi ^f. i^bJi ji^S'i^ -iijj^ iiL^ l;L:-i

l^ ^rOj'il jlji»l JJJi L-J.^^ 4-J1 -^-t^J

^ . Jjl
,-_£' 'l^_^ '-klin Jl "jjjVl ^-yaj J[ u-ju:^

J j^^ -ij "t' 'Jj'" J* fJ^ '' J^ .J-lj^

Jl liLj-i i4J,i ij_^i j-j4 Ui" .i:>Ji j-jVi

.LjJ__ ^jjiu L- V .-[t-» LiJ^I _j-flljVl

ju_l: ^j_^l f- 'J Jj-
Jlj,lj .^-k^ L--UC : -*Uj—iil

n_; j^- * j!ij L- . t'l^ .^J^ fja^^ >^' ^W"

^'i>" -lyVL ji ^tj_Jb .J> ^1 i i}^

-JS .^Oil ;^^l ^1 ^^U^l Je >-JI jli>dj

jl jl i'l- Jj- J] ilLi- v-—Jl 0-1* jl Jjj^ iL-ljJl

^-jiU^I Lj._l '.Jl .ill 'S/^ ^ -^ "l i^ji-l a-i-*

iiil-Ul i^Uj-JI ji idlj.l>ll ^,-^'1 -yS'l j4i

j^Uj-jI jjU^j .i_Wl aii_;i w-jll j:^_, ^i-^Vl

Jl y^i V^ \j^ r . o'iU-i ^j~ J ^b_.-Ji

f'^ki I Ja-SSl Jj_* Jl .i JaLill kjji ils^l aLil

ij-folii r^""^' »J-* "-iiiij .-i-LJl J i>jjl^

ilj'ii.1 -Hit l^->-^ ijS -Ij ?-^ 't^-*;?*^ ^ jl JJ^

.LSjAjj ^^ Olji-jJJ^I .j'i'i" J«j Jf HiU-L-Jl

iLli oUdl jl^i- :.:jUil ji^ jJl jUiLf-'S'

;_Lb jl Ijjr iSj'j JjSj L.J:e Jj'^'j'' -^J-'^

jJi .ii^l ol;l_}i''Jl <»jU« i^Et-J "^ .IJjr

• l'-, --; ,._jLjj iJUJI JU,1 jij; Jl Lajl iJj^

. rJAjl l.g-Ja*-J

-ijj'il ijL-i- i;U L_- j3i>-i jiL^-j

Ji>i>ii ^_ u-k* j;i>i >i;j .oisOiJ^ij

^-iii Ji^jji ^,. ,.',^1 -i=jW .i jUH _^i;i

^ LljjfiJLT iu^ > J .:v -...- I jj jL- L^j-j >_^j-JT

i^-j^ ^1 iji_p3i ij_i _y tj^ij i \ 1 . 1 fbji

^1 jil__J-l ^^ , il!ij lI^.jIj"j i.k^l .uliVjll

. Jl^jJl J-v fl^l i^- ij-^ J* J^J.^ Js^ ^j^:J\

/X lJj'^^JI j* i:fU.I ^-_^S'I jUliS'l
_^^j

_i;. (yaii_:di f.Li'ii. yuli ii'Upil JljJ.1 v>-'

.^L-jllj (.u._ril) ;---^l_, ij^l jl^-i^'l JUii-i

Jl Sj-iiH .Lll v',-^j i>,''Jri "S^ L02il ji-u JJj

.l^jlil slil IJ-6 >—'^ ^'^'y- -^1 ^ ;̂
^'l ol^l Jjj^^

j^'j.w tij'i^. (g_^'i) Li^jb ^L=)'i Jl

lSj^I ^,J~i*- „rJVj (Idjljli^^-^'l)

o-^t-^ljllj o"JL^-^'i_. _.'dl flk^-l jjj_(

J,}; -iU_>l oijlx- J -^ jiAji' -^ Ji^lj

^Lailj olTj-iJl 01 IS .l^ij. _lj^j jli>'l

.i.'jL<!Ujij^^l^_,l| Jl

^1 iSj^ild' jLilj -UljJlj Olj-k:i-l ^J I-IJJ

.;; Jill 0134J1 -ijjJ^ JJ jl

^ LH

jj^l

.(M ,^Uil Olfii jLa^l .^-^; iJJV '-^>^*

\r'



^Uj^ol

jUl i/M ASj^l ^Wj ^"^J^ ^'^^ >^ iijj-'

ji=Ull aii Jl .jf^j^^ W £^" ^*' ji''^',-

^5_^l ^i^l jLj-l U."y_- ji='i^l sij
J--^'

Oli'i If dl^Jj l^-U-l oJy v

l_Lji A^_^ '^i'tr^i J^ O^** -1-^ °r-^

^U. ^J v,-i

^_. j--^" J.U-j ^t-:i A . . . _^

^r^



(y\jjS>\ o^ ^j^'^

.Sj^jl^l JaJ:' *~t-aj ^U-iJl ITj-sl i»«-i.o j^; ijjJ-l *jJaJ,l sift ^l^'j .^1 J>-b j!j ^U-iil tJpLjJI ^ bj! ^Ij J\ Uj_^ir o_p- ^
.Jj>-*:il sbbii sus-l^l Ifcjilljil Oi* ^;^j:;S^i j^j^ti-al] flJ^^lj ^JsJ.' ST^^l aUI jjIjP Jj^j s-?—^ Jj-J-' ai* Jjt ^ Jj'ij liJi

.V,T JljJ^llijilJ^ V-,- (.Itt^l jij_Jlf iiU.

.A,viii,.^Ui-.,... *^i^j,™j/-
.v,r ijL tjj \ ^,A . ijb--:—Tjj; J jLiiii

.A, = iji ^JJ n ^.^^jL-^l ^ Li^lSj C-ij> y^jj

.__|^ 1 \ , . tOljii v^ Ji-^

.v.vo i^ fjj ^•\,^. . ijjJi jL_i

."1, i jjij s^M t sUj_jaJU' j jJJU^ jL. lijij

.v.o i-jj ; ui rr, - - - sVl^Iu-

.V,A ili t uj \ S ... . . -^'-Jl j jLt^L-

.V,V iji ;J^ U . iUU!J^' >^
.V,V iji ^__tJ T T Vjlljj-I _^ fU-=Vl

,V,\ ivL ijj lA- . iUliji ^_^

.A,l i>L i^l^ \ -,- . . SJJ,-£H

.V,v iji, (jj s
.

, - . . tji_ji ^/ JL_;

\^T1

im

MV.

HVV
MA.

MA.

\lAo

»1A1

\1AA

i^A^

I'll.

111.

lll<

.Jjj 1 - .,. . . sLfUi,! ^ ^jjX- ^4^ '1'^''

.
jj V . ,

. . . iOliUi ^ jor- : 1 V . r

.^Ld VV, . iJl^l^ jj_;^ nVtV

,^ij IVV,- . . OlU ^jijJjlfjB :\vr.

.
jj 1 . . , . . . sj-a!l ^ (J^) ~^,^;V :W

1

.Jj T , t Ji*Ji
ijj

UjS^lT : 1 yrv

.
jj c .

.
. - - iUUul^ li_^'!(ir

: 1 VAI-

JJ3jat-iJj":Jjr(^_p.^i^j_,__.ii'ij^jjjA._jj :iA\V- lAi 1

.A.Vj A, i Jn JjVji' oJA i;i jAil (Jiill _y

,^ki3 r-,- . iJlfUl ^ j^^Sjjjn- :1A":A

.V,! JljJjll Sjj !^l^ TA,r- - iOljUl JLJ. M AVI

,jj rs.. . . sL'IjUi iiAtv

.J^ V... . . 'jjJl/'>l MA'A

.Jj \ . .,. . . ilSU- :i AAr

A.l JljSjJI Sji ij^ M,. . . iJ^I :M.^
Ji_^jil Jji i^l-;i V . . ;i/j^Vi UjjiJii" ^jVj ^ _,<L.^i_^ o'l^

: 1 1 . T

.A,r

.^.^:.\J:\iy^.lJi 10. . .^1 ^ _,j,jLJli : 1 1
.

1

.V,s JI>yii^(JJVo,. . . !yi-^Li;i_.(Uim^lj^'^t5':ll-A

• V,= JljIjJI iji i„l-3 l-T,! . . iUU^ii J j-ijy : 1 1 1
=

,A,o Jlj^lijj i^l~i T. .,. . . ijwill ^ j_Jir «tU. :11T.

.A,r Jljl/iji i_Li U... . . f^>ljW j L.U/'j, 1)^> :iixr

iiij> 1*4^ *i' ^Ll!^ L^ij_i^ j-Lj—j i^-j^ *^j-^ :op ^

,-ij_,Vi ^ ^•n\ oi^ ijL^ ^ .^^- ,oj^

,J^ D-,- - . !lijj_ ^ J-^J :A£t

.J^V.,--. ^Ujj-^j^i;AtV

.J^ = .,.. . ,il^l ^ ^l_=jll :AiV

.Jj T - -,- . . t:iljj^ .JU-bj _-Jjli :Ao1

,jiii to, . . . sil;_jJi ^ jj-jEjjjf :Ao"i

.^Li (A-,- i-L^ll :Air

.^W^ lA.,. .- >J^l^^y^j:A1t

.J^ AT.. . . il_.jj j ;.liji!l :Air

.Jj - ... . i,Url-fJ ('j^lj_l r-" ^ i ^

,jj tr .
.

. . . il,j_^ J -r^j i>^ : 1 1 rA

.Jj \,i . .,. . . iLJJi _,,^ :l T -

1

.J^ I.,- - tJ_fJjUS'l j L_L_ :1T1A

"1.VO-; JI>yii^OjiilJ^ \ . .,. . . iov.*" :l'1'

.j^ V
.

, . . . i:.>t,yi _y ij J'l.ir : i t ir

._Li r - . - - . sJU: Ji ji ij_iJ Hon

1.1 J^jljii ij i^i^ A.,. - . !j'.».ilijjl J l>-L-i :mV
.J^ =..... !„^l j -^y;lJ; i.^li. : niA

\rx





r*^"-^*w

bjl SJaiJ 6jL"

•U;l?jll
Jjj Aiuj 4^A7i^ jJ •ijytifi (-^Ui

%

J3^

..iii-'

::^

K ttfik



Jj'ijll la~ijt ji .iftr^i

i,\l 'ljl_pi^ *j^-^" oi-i' ^ ^j"

Jl

lArAI '.^i,i tLU^i

i_pj bi; tUJ'i Jl j^^ ji£i ifi i, ^jS'i

j^ i;_Ji ^>l 7-i-i'j .^"i-iJi 'j_^

_UJ-l ^ (JillL _L,al. Jjo.) UUiJI

-;*! fl-^ *^ O-l- '

j- ->^ ^ 'i^ j^ ,j^ ^^^jVi ;r^^

J/^-. .iLJJlj i^._ii.| ^'Iji^;!! OUjll

,_i:^l _LI I - *" " 1 .ii_^L^-?-l 3 ^i^ jl -Ui—l aJ

' r ' ' «

i__idi. i^a.ji jjh^'^i ^ J-jO-Jj

i^jjl JlSil J__^ _J^ly.l SOA _^^ Olill

Jl y^' ^Ik'j .^W-jj J^ OljAiil

ijjj ^1 L^jjNl il^ ijjii^l oLikll

i—SJiJ.1 oU-_ji.l wbrl^il j-^-j .'.^—SjJj

fli *> J,i oLi .5^1
I
t^t-^\ .ij^—*3 iA*^ AJ -I -J J Jv - J

AAA klJj>t*,Jj ,^^*-aJl >i:^^ Jp rt_jU^

J^TjJl 4jl>J-l •Ijjausi ^j;_) 'is- ~tLl^

iji jlJi. ^ Ua=Tjj -JyjJl kljj-U-

o'^j.1 i.i,i i^o, Jl jb_)[L jyj.ii

JjNJi ^^ j^' _^i ^i„j.i_, (jj-iji

T V>i j^.Uo- N ^11 Jj-ljl aU ^;^-

U gii^ _y,. .i_.J^I Jj^'^H, (.:prjJ)

.-i-^-J' 'O^^*^ _JsS .,^1 jl

JjV_;)l HI .Jj-I '^ J_^. Jl _^^ Jisll jX"

Lf-Lji—xi L^' oU-_.; a Ji L^"1J (_*=. ^1

jji'>] ^i^j . j.Lj.i cu^r^^ J a:.i>i

Jl oWjJ 1 jj^' jl LjJji JjW ^I

i_^l JjNjJI J>_J .i_j.^ jl_^t >_4_^-

Jj.'l'_;.'l alt, .1j.i»-_. I [j'l'l it A i^j-v i'j

"^'' J -^',- J^' J'^^J -J^

/>>

i^ j-W*) ^f-^' '-J^ j^j J-j'—' ."-^J

ija jx^j ^.ji jij . Mro fU.ii J Jj'i'^Ji

OL>._y.l oLJji ;»^ Jl jLi^yi i>il|

JJ* ;iij=il ^iljai.! Uijj i(J3Nj!l U^^ _.!

i' 1^' ^''^ j^^-J ^r-'i^ -J'>y Jp."

^1 ^jj.11 ^ ^u^i ^ . ^
^i iji

oL«— jl ^5 j_^" L'jii' lV jjij .'Lffl-
,

^^ ^U_i>i ^ . J jS\ ^ ILi. LI olijijl

.o aji!l j^ ujji^ \ . - jj T i jjl

jj^llj-yi _Uj.i_J U^l Jj'i>l| _;.U)j

Jt f^l i^jj jSJjTj .(f^l jlJi> ^^'^

"~ yi^j i^j3. rj*i\ i>-ja
j_f^"_;

V L^-y j,\^ V ^1 JjVji Jt;.jL-xu

"iA— cj* i^jj J*i cjJj Jjj .ois-jj

-u." ^ ,^1 ^^ .^.l^JI j^i ^
oL-jj A, a iji jl_;!_;ll 'I* jlfj , ^ », ' .

iji- J Jj _il1 ^^ _;^i
fjj

jr ^A^;

Ir^ -r^j ^'''^ J*- i}""^' J* ^;^j->

V •''^ Jj'i';-^' 1^1 -'j^ j'>'^ -t4-^'

ijjij ^rfi >^_j ^U- Jc _^l ji oU-jj

^r* j^' ^-^
>>*Jj i'-jiJ jl^L, w^I^

(Jjiil /^ a? SjJI (-jA-flJl :-t^ U-i

jj5j ^1 J Jl j^ j^jj^i U^-j

i? i-jt.ll 'jA-all J-ie JjJjJ -°?M-' '--Jij'il

i^ jj-^l jV_)i\l i^M.1 i j-Lj-'lj ij:Jil

^(-.•>L. ji Jl I_^ ii_ffr^l ";jI*JI
J-

iJ-^'l

j5^_) .i^^Liill LS_jiJl Uij jj£i Jl-i-l

iJj-N wJj J Lis.i^ jl -jiLnll ii iJ—aU

Uf lJL4-I j-^ y. idu-Udl iUj.l ^^:

-^> J j^' ^y-* '"^ i/
'^^ -^-^

jjU.! ijj_a!l JijJjtj .iJj,i.l Ou'i'jJI

lid^L jl=y>i Jj ^I^Ull ids-ij ^. Lil

- J

.;*i'l>il oLL-^i J* i.=Lil

ijiJi ji-i4-U JLii jIj4-i j^»w iSj_j

lil <^, .^\ > ^<! / ^t y,y.

j li ajji jl "ii-la- SJ-aJl "fjS- 'Lji\^

'jOjii- ,_iJj«J jl l_^Ui tii i!^ -LJi i« LilJl

ir_^ Ji- i^u oijijxsi yijji ow J-i

/^ ^^ yjjii oW_jli j±^ .^\))\

o'j^- i*-j_ jJU^-j .^jjNl^il-. Jl JlJ^l

;^ jj i_> jjl j^tjjl - *J ' -w^-ja.! lis> O^jil

j:»xr .aJlj7(-S' ^ > ^ jru ijlp ""j'^ 4^
L^tLa™^ »tjt_^ 1.* LHjJj^ ji ^ Olj^ *il hiHV

aAt -Lit; l[^il L^-djy ^_o>T^ JJ ^T-^*j

.^jii^l Ujjjd Iji 'Jj'J-i =-'-f J
jlj

:,J>U-_JlI ^^ „r^-J,i ^'J-y Jj"i'_;il ^iJ

jTj^ ^^ iJ^lVkjl ^^jVl ^11 J Jl ^br_ti ^j;

^1 i-l^jil ^ Jai^l oU-j^ 0^^ L, l_;l_>!l

j^ j^^llj lS;^jU1-1 iljJL; jj^jill ej4- ' jJu'

--ta-^ ^'1 'l^-L* lI"^^ \.f^jiC~-^'\ Oj^^^I

oij»-jlij LjL>-jIki oil --^y^ ''-^ -_j-°^''^'

j^'S'l iJ.^jiiJ,l OW^I ^ jlkij •r'jS''

jj>J jl l1jA::»*j* .4j*jlil -1/Wail -^.^ liiaj

4^L_ ^_i-J Jlj3j J^j-t»- Jl cJii-\ Jjl

.iJ'.Ni

^
i;yli!i

.^L^i.

Aifr ;iiki,i ;iiii.ii 4^ ___^Li^ Jij.ijji i^

^JL^I

J> Jt ii;.^- jLi^ J^ ys ' J-aJ'l

J' -r- X>:£

''^J-\
^A=; .Jj .^'_j^'i'l iLi^l Jl v-^lL

*''> J j^'l-'j *^-^ ji- i^jojil

Jl '4\^^\ *=-lj>'l «L_ ^L*- ji^
^tjWi ^1^1 ^'Lji J£ j.. '..j\J^\ ^h\

jj VJj ii^j «LU= iS'jJ- ^,*- r-LJi JjVI

if^jj-l J_j>J IjJxc- j>i; , L-'lA J^I 1 t IjIjjI

.^—S LjJU LiiJ-j JJUr'ti- ' J_i!l J_fi! Ji-

-wi- j^ J! ^ki_,^- Aij .^y Jl^jj ijL^l

ijyij 'lalji-jjjlj Uii" liJJij iiSLij L jj"l'l

.t-A-i'l ^'ji ' J—A.'' iA:>«^'

srj?-I iJLj-ljl ij>i-JI Ji-'Aj- L^-L- Jt

lt_^ i.^r'Uj-'^' '^''-- ' '-' Jj^ J^ ii^'l'l

L;_,jiJI<' J iiUUl iiU-' J-'y-Ji ^r-

jjj ,^>!i J.L_^i jl=fi ^ ij_r ^i-.. Jt

Jijjjii> liL;*. jjV_i Oj-i^ j! ja!j ^;i

LVj j /~-:r~ili j'" .^_r^ ^i-'l

i! .11.1 (-U-'l Lj,vi-iLr^ Vj,v^

^LjjJl jL. -cL^ li. ii_iii t .jwjJl

i)-,;-^- Ji. .iTjU-ll -j^j!L ^"

y.^^'1 i^l tj^L^H j_Jfl Jt i^.^.!

~^'[^ J 'ui" i-L^I J'4^1 ^^li; Lj».s-

^i'j^l JUt- J„">U /jj^ ^11 fj-Uill

jl l^n:^rj^^l IjUJj lljj i'i'_, ^ ^1
j-K: ^1 f^jJ^l Ji- LjjlAjjyi Jli

0_^l ;^l J> Jt '^^J\ .H^UJail

J^^'j J (-:.^—" JL^') /,'j Ji^

I

i .J^ [i iJ_iiJ'i -^ jL'—f jb^ J'l^

^'r-^ i_JL J.jjj jjA^ ir_.^ A^-

-4-i." t j-i-jj 1(^*1!jj)!l «Lll) f ' -II

i-f:^i!.l) f-J—ail iSy~S Slj'j-' "-^y^

jV^Vi aLll j^jA^i |.„i;j .(J'^^yi

jjjiij .i5_>j.
f-j-j-j=j

^jU- 'j-lj J;

j_j?; oVjiVi jj^i i.j_=.ii J .-.^^

UxS^ii ^yi 'uj ,jui _,ij4-i ^:_jU'i ^ks^i

jUl jlA:^l Jji li>lj . Ji_ll jl^V idiJI

sIJjIp ^Xjill jj5L tJ*_Ji jIa4-I Ji i__i

.lj_^^AjJl jjSC, ijLj.1 jljJ-l«ji;jlliL,

#

^

^ro



#

*

^j^^^k jj^ «^j*~ J* ^j^yj^. 'y-j^ t^ m



AZ^jJ^J \ ^-^^^ I ^^IflilJ ^ii>U

irv

.L-f v> V>^ J* ^f-yrj Uji! j_^ j^ _;^'il j^-j)l jj:;«j- ^1 jUj^l jj SL-L. j4 _^1 ^.uaJl ^ilj ^b

.jS'uSlI .>«! ^ jn ^i ^1_j!- Jl jl«]l sijJ^l ^iljJI jljJ^ ^^j



LS ^sr y> j-iOl ^J-flJI ^i'j Sjj_flJI Js

^ l5^ jj-ij ^.i'j'il Oj-^

J^jL^

i'Ai-l ^ 4-La f-j.

>y
IsJ^l

jLt o >^ -^ J^^ ^t^^J^ ^jt_-'i» »nJCj- '^ " I" •

'

.::j^ jli-Vl oli- o^^y ," -J—^ ^rij

ff^A-t. V^y J jj ^^ tAjjL*^ ^3^LUr^ ^ji-S-

jjij^.i .-Uj .^jiji JijJ^ j£-i.- ji-i^>i

LjjlS'y- ,_4-i" L. LjLe_, lUb- ikill

\j^\i I juJj jiv- i=L>iil JfrUil Jjui. ^.

Lijii jj-i f j-Utf APj-gi^t-d

iJ.L_L~

JJj jLp 'j li^ ^ 1%^^-*-^ fl^^ '^y' *-^^

^1 Oj-Hfli sii—i ^j .;kiuji ^-^ui fj^i jLij j-^ oj-^ii-ij iiij^uii j/ijj^

.l^J ^J>-\ ^ l-l>
*J=*~^

^J Ijjt-



oj bJU '^[e-yu IJlC- it j_ji«]l ,^ Ai! 'j:H^ _' 'L^ll ^>^_. ^^^L^"_. .ii^i '^ i»i-LJl jLj Jl j> iL_U UjL~» fjJ^' j*^j«jm J-a^" ^'r'J^"'

ij(J^ ,U^L,

\x\

J^lj-sl) 0^ ^f-^ J-^J") -^^^ -^l^:;^ J^*^ j! ^ r* -^ ^' ('^J-f'^tjr

.LIjJL" _p J^l Jl ^_,iJI iJ-iJl J3;>ti jt ^'L^i li^jiJI f_.j_ijl it_i.jiC ^jC

Iw. .1:1l J__J ^ jUi ^ 'i^^i^j '-ijiL^jj jL_a* , Uu;.
V"--^'^^';

.jUl ^s^^;



Jii- Ijl?- iji^\ j" Jji-"^' sj^' ^y frli' l*J^ ^r-^ -^^^ ^^ ^' jy^jsjl j;iw.j (SjjU-I jui
J-.

>_^_;4lL i^j*:;' jfclj^ ajJjil *;'>*"' '^j'^' *jy«-=' "U^j (Magma

jJI
.
Ji-i'lll ^ fljU-l slil^ ^jUil -kiwaJI w!a«J Jij*-:' "U* (.^r ji-^j j^MV '-^ 'ijl*'^' ^ ^J^j'-' t-^' >>*"—i ^-^ 0^*^' J^ **^ ^'^' J^ ij*^'

-1=*-^' J^J

.L_;a3 iiii \ . . Jl a . JT lS^Jsj)! Jj:-i_^ iio?- ^ Old Faithful Oi*=i^ JJj^il'B ita- _;:>ikS tfld»til OL'ijJl ^i .fljj«tdl Olj'^^lj



^yrjli^' tUaiJI jf jj»-l jAiiij Jpp^ .l^.i^

.8jj-ai sJU-C -i'j'i'^

ji 4;lji|jJl SiilJl OjS^' i^U- jj_^ Ojijj

Uj .^ T jlAiC ^jIj!-i V-j^ ^:-ir-

^ A ^ .. jISj ^UU 4-L)I V-- ->i

^ . J _. .J _, ^

Jji L.li Lj:ji Lf^jLiJ kUlii ^r^;"^!

..i^ L>"-UH ^li (Vr-"

iiiiJi ^i~-j lipL. Tt LS" - ^j'ii

j!j^\ ij^j Jj^b

^ |__.y^ U-U- ^ iGeophysics

J_j^ jjO; Inner Core J^'^' ^j"^'*

i_i'Wlj ijjli« UU; jSi rtc-j I i i;

^1 Ji Ijjjjj sCrust i^r^ij Mantle

^ , 1 jijij.; s^^ilj xJ'jUll j-_o i\y!\ J

5j_j.Lul i_.lj.jl oUa j~>J_f -Isj-i- *^j-i

|i*J- (UUli o"i'_jU,^ Jjl iiNatureii

.^^j'i'i 4J iT^ Jj^ ^_jUll iJA'i

ju^ iji>i ^tij ^^j^ ^.4=^1

J Jtlit. t_^»ijl aJUSj iJjLi' s^il kj_ljj

sjLt yt ^Ij'L- Outer Core (/rj^ 4-^

,^*L=ii| jijjJl c^^ljJ ^> li^J^^J

^j (Seismic Tomography ^"_;!j-''

^l_j:»- Jj-1 j^ Ols-jil si> jLol

jupS'u ijj,.. .^^\ _v J!
^>jNi

^^\ J J ^.^ir l^UlJI y,j_iJI

»jj-^ .Ai ^iJi Ultrasound Scan

Jj^L---] La ; J:»jj' OLi^ >_JlL"j-^.^

nja^j tl_*^ *;jUJI — tlJ -.H ^^ Ij-ljJI

J~=y J Ojjf jjkl t_jljjjl '
'" '•^j

Lamont-Doherty ^j^;^ - c^y'i

Ul



. ttM

-^;/^

%

« •.

/

Jl--.^i;>^.^^;;,LI^V^

v::---K!*^^-;r.-*-

^.'-irj~

;'-'- .-i: *i--*; ".'-.

((("J>ij 111) oyUall »i^' iL^l Ol^;::—tJl j^j

lII'I jl c->->al i%Jj- i-ljj ^ iyl_jiil dill

^ijLL. .r^i J<^ Jjki\j vWI idlJjJI Ob^_^.l

OljjJ JU- ^ -^l ^_j.'_j~J-l 4l;>s.'l (UJc Ljljj

t^j"!'! 7<Ja_ .Ij'jji liji" ifj—j ,;^l-lJl >^'

<lj\ju- j^^Jcili '^jjt- tllUj—!l» JJ^l oljl>^ jjSj

J^ /J'yij -Uaj iiu*^ ^^ i_;j'i-J kJjU_jJji-» tLjJjiJl

-e^j ^ College ^-0/' i-uj ^ iji t^i^j"^! j^

jy>r J' ^V oUjU. L^j^J .A^j^"l'l iSL-'i'i

l^jj i_^__^ _^ oUjl— dAJATj L__.^i ^ ^^_^j

Ji iU—. oL-jLi. ljj^_ ,Ji (i^!! JjJi oL.yjJ.1

^ I; ^ij ..^.^ ^jL^I 4-1-" J'>^ ^

5l 1_^ii^"Vj .„^^iaJl ^ i^iyji oW-jii jUi'b'

iljUr.. ^j; A-l-JJ jTJjJl - diiJ^-/ -)>^ JL^

I ' -, I' -7,* jL-- ISI .l5wii — o^yJ-I _i^_)-J-JL-- jj^ _)'-

UT

._^





Ji;ij__,^ '^'j^' Li-i-^ I'l—iJ Jj^ Ljl !l

f
j-t~! t>I~tJi l-J-s

^LaJI fUiLH ljj» ^ ii\U\ JUil ji itiii j,^ll jliS\

\Jju JjJij ^ J—^ -i_«_aj yjj^ Jj-^ iV^'-l- ^^^" •-nj^

.^jSl Ja-J
'J^JJ-' ''r'

ii_^ Jlj;-lJl lAJ. sl^l J i^y_}^l tbjjil (Lit ^_ij

V!

- ij"-^l p-l>ou il a1*j- ^jA;^ cLjI ri' J J^ ^iX^ [Ai

.iULl. S3Li.ll ;j^i'>U

4JJ1 _^ 5ji>i jui.if '.j,jS\ y-\^ ;l^I:H oll^'i

bi u iJijj! (UUi ^ ^ ^'i_, .i:_- :,r^yi J->u^

oij:i J"y^ V*^' J^ ^'^ ^ijJi ^11 o"^ ^ir

^lo^ll. ^-^1 iS-^^ Jl^l^ U^ ^;Jl j,^ ^
ob^bii _;iv tPrecession ij^L. ^^i—~ll i^^j^Ja-Jl

j.j^ ^^ rt^s-jljLl i^j^l oLL^'l jljji lisLj Jij

01 lj_>.l Iji-ij^'l jj^jjj^lj
, i\j^\ lUjii -j-'jJl

.ii_ J_jjL- =\ . . Jli^ ^LtLj >i J _,~aii jlS* »jJl

j^rj^-' tUiall jj J>i ^j"^ •>^-i-»

OL-L-j- «^ lAf-j-j ij_;>-'il Ola-lail illlj_)-i lJ^ J'^^

J li^y ^r-r"^' ^,--' .-^^ J ='*^ ^*j^' ^->

^ J\p t^ji^i >4~iJii .„>j^'' ^_?>-* a^ui-Ji

U^ ^. i, f ^l - L-:lt 'liJ^i di^ LftL'L- jjLn'

Jii_^- N; . JU-i!i j! j^' iUo^l ijil Jji>v. ^sll i>i]i

-i- ,1 LI lis J"!' 1 .hju, !l« nil n.. L- i; j^iic-.

il* J 'J^\^1\
zji iyUJi -4\-)')\ oLr_^l ^ J>: "i'

.oLl'Vl

«^_^1)) j_^l ^> A^l jJ^_ .^LLi oi_^Jl ^j

V^ J „-^_;L-. „-~-lA^L ^U_iJ'l -U^l i=^i sLfL

i^_^ j! jd-W jji> '"^^ -J^ ''^l'^ .;:-'"^" „M^- -^1—^''

.^Ij All

ut



jj-lj tlil - s^ iU-l JlSi^'v' Vjjj^l i-jj^l

c^j"^'

-^ t>i-Ul

^^1 ;Sl tiJUJl 0^^ ^^ ^ J^^

iji-jLT
1 Wot, A 0=^1 -k-

<iU;j U^Li\ ^J^J^^ ^J^ flJ*_J ^jjl L^h jtll

'l^ ^_r^^ 01 -.>-^ <iJ' Ot_^l Jjljilj ^liJ^

-Ol ^^ iJLJ'>U i__Jl; Jj^" i-jl ^ «ljjl

siif iLji ^_,aj liu-H jjt ^jj b-ipi Ufr U-;i

(.111 Jl A_-U1 i

o olL^l 1,:^ aj..'-ill ifU-- Jji.f U_j

'> AALi»> t- 1jj^ I,,* ^^ t* I g'- 1>J I "gil i_;^l

11.1—jlj^l ^ t"^jUjl jj>»-,al^ L^jJ^iJ jj^ an

JiCj .iili^ V:; tj^ JT Lj-J ji^j .^jUl

^^ j^S'l ,^i ^- ^ll tJjUl jjii^-ji\ LJ

jy^^\ dlf; j-M lOl^liJI uZjI ^Ikjil i li

jji._=.ll J j jiju- ^UjLiil __U^l j£^ ^l iijijLl

^jUil i/Jl ,,jL.aj ^^ki:l Sj5^l ..ijij

iji _,Li ^i^_, .Ij^c ii^il Oj.^. itL—

:

'-'^J 1,-^'
li" C^)/" .1,1^ Ca -JJW^I

jjl i^jS'l itr _^ J_^l .;^_^i J.U!l liiiX

-* ' L^j"^'' c^^^ jL_^ fl^^cJ^I It-

ijlll iJlSS' Jj*. __j^
^X jy^ii^uj '^^Ij

.w-^l

jtjj jji ijili ^Ji,tJ ._^ij jii. ^^ .jLb»;

Jiiuli lia jjj j_sj_. ^\if ii^ "i' ioi;U!i

> J-j^^ fr J "Ll> ^l^ Jij:
"^i

.i^.-i;

^V '/^ii cy^A S~^^ j^ '^ ^ J> "'^^J'

Jui-ijil jj1» i Siy.1 sljji jA-j ..Isi.- «l±50l

(_j-Jil -Jij t^jj: -
Jj- Ljj') j^yJ-l ^JiiJlj

j>^ ,__^>jS'l^^ ^L^ ^I ^-^ -J- LjUil

.J»» Ud^' ^j^^ji-S" °, I,.- _J5^^ kCwjJ/l 'l-:?-

>' Uj>-^" j^j"^'' j^ ^j^! -j^' i:^
;_^i j_2; ^ c^^i.l j^"! _.^ j^ iSllj

'y'ii Jji ^ >>> ^"^ ''^' ^-^ -^j

y; iji;.y-r ioi^lhj ^.^mi ^.u j] bb_i

ibi i^luall jUVl ^li^ (fi Jl tfl ._^J/

i| b'.iL_l

i=ib.j! u;->ai iu.yi ji^i iiji tLijf ji_.'™_^.

^^ ;iLi oLJiiCn _^<Li ^i_:,^ ,j,}i\ oiti ,_jIj^

j:-jjj ,aU-l i^j] ojUiJ -^J^r^ ^j"^^ *i*i

j^l lUl Jl ^ OLk_*:l ^jiaiJ_. f^^j^'l -til- _jlt

i«ij> ijljJ-' fl^jJ jl '^'j ..—fjSlI "Jl^ 1^ O"

\^i^ c >- i^ —
I

jij i kl-J»J LA^lJ>.^'l AJ br LJajl

jJsjil ^ji - -j'b ji-lj 'ji^. sill li* jj

.JL4-I >. ^w >j ijy^l,. JL..XJI

ii^ WS" ^—1 >Ll j:i^ .j-J Jl tI:^ o-iil

ijSJI ^j^ ^Lijll iUd>'l^
.•I'l

^> -.-^j

.t jjl ljj> ^ OLI—3- li\ •^y^'^

j..; .l
:-

. f ^ . Sexlillion 0^^^^-:—S^

Ijj _pwij ,alJ-l ol^Lj- J IjUm^" ix;L~J'

^,-._iii iii\ ,i-_j ^ji-i ^:wi ji vt^j

cl >^l .JAi -L_il ^Jlj t J* 1
i'l tii^ Jl J ..^ JL-

lis



!~-j'~^ i/ -^'j^^'

.t^J)

ijL;Ll ^L-ij-.li sJ« .i^j .^'li jSLij (till i'^ JsU.

Ji. I'Uii o-j^i J-lj* ^^'^-; .-^^1 Jl ^1/11 l-i* >-i

ijj_^i ii--.Jl ^i=J^l oljldl ^_j i^lijl' _ti. L- Jl^

.JUf")' J^i^ J*
saUt"i'l J_^^—^L- ^jjJ h-^lj '>'>(--'

jJL_. ^^(_J1 I-IJ ^.^ ,^'^1 . IJ'j .Ja^l ;|tii~ -.:->^ >>

.ilUjj bs nji'j.- i'_,>,^l jLl-l ^_^ ^A ilj^" bli

^ Lkil iic jj lOl^liJl Jt JW J~^L_ i^ Lifj

J.Ui; L^— Jl ^J^^_J ,.ia^^ u^^ ^J^ Vy ^iJ-^>^ J^'lJ^I

4-li _3j Ijk^ UU- ji^^ Ja— " J'L?- 1—"!^^ itiJjj*

il_i_ _p.L:r >^ -k*l ^ ^ J^' „tt^ >^ ^''

£_li J^^ 1- . . JIT. . . iL-i_hJ.L^^Vj-.Wi

il L_ J ^ __5» jj^ -I i»^_,' jj—"!''' jj-=:J .JsJ^I

JU-I ^L_-^ i^V .-k>l Ja_j JW J_iU jl> J^

V V ^1 J^i i> J»^ >= J! >^';ii" >
V j^i ^,-J-i ifjr'i ^ -^'^i J^^ ir^ _- t:^'* i^Vj

JL>- v-ii-j jj>'^'v*i i^J'.' ^^'^— Jy ,.^ 1

I , . . ^U:,b ^L^i ir^i ^ (i>^ii jy-i) /jj

j.JjLl j_jla Jj iu iL-L, ^j il,:'i''.~^'l ^-J-"j

ji. V . ^^ /fi Jl -^V ^1 ii*LJJl JW^l „-^

;iUi„ll _^jLi;|.l ^ifi _ja JLi.1 ji Jjjji:' j^

1^^,^ LS_iJ i^jjw '.^...a«j Silt- jLjLi J-^'j .^-4-^

^Ji^ jy o^-i" j->J^ L3"ii ^^ ui/U,- jt -^ ^_ji^

L_,_,^.i J _JNi /Jj ^yi+ii jy-1 ^u:^ j-j .^j'i'i

ir^i^ (;5>^i jLi.!) /jj JWj i^V '^^^'-'

Lv-.'-J JL4-I j- ^' o'-ij^ Lajl jji»- Jjj^l jl»i

ij^ i-iltUnJI jJauj .^_jiJ-'3 yL_:Jl lS'_jjl ^ U;--'^'j

ui^ J lu uJi Ji.s-liii ISL^- jU-i |„x. ji J!

if Jj^J^' "^^ „-* 'M' OU~r ^;-ii" .till J jJ_,.^—; •-r':'^-;

.
j>^i oijU. JijL. olli>i J 7^'

tjrJ'i j ™Jil i5_rf 134-I jJ -i«--3i_; oQajil ^ fill >-^ L.-l^_;

j^J ,
jjj]l j^ yTi,* j^'i "Lj- ^ ^1-iLi --Lli Ji-i" Ji" iLjj

^LCi; :^:^i wi^i oi.bli J-^j .oijiiii> J^- ^1 jtk.'ili

itl_f^l Jjj 'i-J-tj .Ol;:li'l_h=^b JS_J=>ltl_j^'l i^jj'i'' 'fr ^'J^

jLI Jlf Vi[; .jkll >l;l>i ^liiLiil U* oljjii]! ;-i^ U UU-j
.fjj

Ji=- tS' J ->"' '^l^' „- "^'-4^ ^'^-^ „^S^' LiiUSJl V U bjL

Olji._jl^1 —•"I'i _/- ,.i ^It- jtia i/JJl till iii-i (Jlj^'^' J.-

aU.1 oia i)jjj L_^_,'i'i -Jo^ o»^ t/°J '^ y J^ f
—' ^'y^

Sj^.; .J^ W! z^ >/*' '^^-r'"- '^J^^'' ^^"Vi'; jt.-i'i'l

iJi- il;;?^' IjiSj ij^v^'l a'l^'y iii».^a ^1 oUl (i. ,i^_il-l o'J,' ,Ji«j

9ji_^i ij-jjj s-jt^' jj'jJ

Ijjj oIm^I L—i^" .iLLl ijji }' i^yjj-l-()l Sjj-UIj lOUaJ^l Jl

*--' iLij)' 3J-I »- Jfli^" J** .»jJ-iJ' i-JJ* ^ i^j'jiil J^! J ^^

^,_ai JJJI oUi>l jJU jj- ^j .jfl J (til jliv ^-- ^>" '^'"

)lyl .ulJaJ' ',p iSj L>_™J « .

• J-
oULj-iJL

.LiJi :« iji>i oi^j= ^ jjUii =v-^ ,:)jiyji _^uj jjji _^n;ii

' Ij J <i ,^l',Ull Jfr diii} ^J':'^ 'j^ j i-UiJI jlji^ Ji- i*i-^

Jl "Jj^, Jj^l j^ iji^ ijl /J^ J ^< itlj- i^ Jt Olkj=''

_^ tl-Ul ji;;;^j JjVjll^ :LfUil o1jlja"il ^^j l^IjIjII C^U-jll

Jj%' Jl ,„i^ j>j '>*y/ t ^ J*^ -J'AiJl ^L— kiJ

i^jLi Jl iiti^'lj iijU- -,^A^ U-= t_,.?.-jl'i -s^UJi ;;i. 5;
.

jL'-i.

__f.
iLys =jj Jii-ilj jjlil lift i^—i;^" Ijl i^SJ; .'^^'' sij^l J

jjj i j_iJI ^^_f-J iJv ""i*^' -ii—i-i -1^1 £_!• Js JM-1 J-

> %* jN
I i^jSI Jjlu" ^jliLj k_J JTJ i' 'lAftj injjj "jjj»™fljl ojUI

_^j .j/ljj.^-:^ Jj^-jlij'iV^j^'l'i^/^LlJj-L-^ly.l

_^l LUJi tU-ijJi iljJi :o^iti> J! .^-i: iV* -I' J!
^'-'^'' ^-^

.a:L_ii .--i. orjU-i i^ij 'ij^>/ ^^°' J'>^ i**'>^ «i^

4^_j. • !_' JJ .1.^-1 -jV iji^ ^j-i-yi IJJ J_jj- sI-Ja1I ^jiii^j

LfliU-iA.li i\^\ jjji _yj; ijLiI «!;=' oi Jl ij_JiJl j^; .i-aili «il Jj

jlH iSai iiUf jij ,.^1 >: .̂~J I J L.l> T . J\\^ Jy- iV

._j;ili ^- .- '' J L.ij* U Jl n Ji_t:- ^- ii^jli-i ii^i -jij;

Oliu^l ji^ ,'\-ii^ iijj" i;^~^=~-!l l*il" ,Ji" jv^ij lOL-J^I

.Ol^lilJ

Olj^i jli; il liiW-l ^jVl j^ olJliJl i^L_. jr ,;—Jj

i.j , ol Jl J ^^iiULi ^>j^l j.U^- "i'j .V^' ^-^ -V^'j J^'^'.'

.iilL-^^'l^jVii-l-j

__;pj'i'l Jt il- .JLi JJ*. yi Jllj .Jill tU.1^ ^lii>l OJ?^-

Itl



J,>:jl,jJl, jl^lj

i^' J '^J-^'^) 5-U^I ijjdlj ,ijS-^\ JLi-l J_-A-j

i-i:J ifUWl _^ ^_;ll -b>' ^^L'L,^.^ jl^^L JLJ>1 .^^^

'^' Jl 'JjJt^ J^' -^J ^''J'^ OJ-^'^' >J^1 j^ oWl-

^;^^- iji .^iiiAi ^^ _.A^ '-t^^u ^L-i L_Ji;: ^ ^"—-^''

^_J ^'_.ii. .^ L, ^£i. .j-ULJI __^ i^ i^ jj_j; ^ o-Oijil

.Ul= L='jj V _tNA; ^1 1 i_^i oli^liil j.Ui. _JUJi.ll

«J->Lll ,y.l^ Jjp^i^JJ .jlj;S'l ^ j^.^ll =b j,> ^^ VLO
JWi ^ISLio ^Ul jl^ii t;^ J.L*c_i ji tLUH ^^ jii ^j .^_^

.Lijir 7. 1 V^ «-ij>' y^LiJi jijil ^U_ x_^ ji

i_^_^'i oU.1 li.i' iiLrjJ ,_;j»:.l iL_j ^j^h oL. U>^ iSLiJj

5-j JL4-1^ l^.j-^'

^ '- ^ -J - ^ ^- - ^ ^ ^ . ^
. ,;>t™'l 'tii^ ^jj j^ y\aj ii Js-

jL^Sflj JjljJ-l j.l=o- . JLJ-I ^L.-A„ ^ jljiVl^ ij^ ij^li^l

:4^ __^ i^_^ L^'V iJU «M-' g;ji^i j-^j .yWl jfU^'i

^

ju^i jL4iij jji-w- ^ ^Uji- ^>j .^Li>ji j^ xn_^^j

.Oj-i' ^UU- U>Lij i^ilj/^ V -;j<s V' J! iiUal

LjS: ^Vi Jl. J _ljX_, .j>i>l. ^<.1j ti^i _^l sj^ (lii

ojti .u_iiji ci^_, j^^ ^lidVi j! ;^ii-i; i'uw- -t--^i

till ^v. jXI ic_^_-j ,J;iifcUl _yrjULl ^jj~l JJ- till .^yo

^^ ^lj;l| 0L>1 ^.j_ll .Ul d^ .j>l j! v^S'l ,jj-l
_^^

tl:>^l jliJj' ^J .cU~l j^i ^ji^l _U^ Jl J_Cj i_Xl

i^J* ,/^ j! 'i'*^' ^ =^' ^1-^j^'i
''Lil j^\j ^^ itjlucjl

.
jlllJl J._,^ -Al^':.

iLj"l'>v^l|J,-^^ iaja>^liii^ldil-- J^^;>^>>valJ.l

Jy"^^ ij>^ ^^^^ Ci^l Js">L- jjj*:_' . vliil «eJ-l

iiU- j^JI i^^ ^iS^" -^^-:^^ ilii^iyi o-LiAi ULj-i ^_^l OjS^j

JjjjJl -jlJj ju 4.a.:U iiijjl ^^^j^'l aii isiS 01 a^^^j .yL'»~

J.Jji\ J ^Jl ^1 ^^^ -^ lixflj .L-lf J.jlj .Liil^_.

.aU.1 JJ jfjri^^ o' "-Ij^l JJj«ll j iS.ir 'I'j I'j .-.'^ l jjjjjl-l

^iSLiJj lOUijiH J'ljll '^-~^'J' "^j^ J v*-J* J"-^ ^3
.yS\ \\^ J. .:,^^i ijyji j>_. ^;i ^_^i

J:, ij^u

OLjjJI ii;^j.i; _|«N^ ;'4i>-~^' ^' ji-Ldl ^l^^-i-L _,l*;Sjl d^
.iUi. JIju JJ-I :c1^ ^j, -^lil iO'i/Li-l ^jiju jj ,ik^ jjfi

4d^ O'i^i i-L^I Ol-^'jJl ^Ji J J-^ljJ-'j^ y*' '"^ '/^ -^

-lj'>»- lOlj^l oia jj-l j^^ . Ojiivi 1^ JJl Aij'jil i!-Jl j iilU

^ i:-4-^ jlsU,! jifl j»l ijiljjJjT J Griind Canyon Oj^lf

.JUJI
r

(iij fiUkii jiji

II OL-i^i ;4^ .oi;U!i Jc j^jlj..j 'l,>- ^IJJIjr j^j .^l

7.V Jl^ .ieljjU ^yi _y ii-_j c_^ ^^ Jl-n^l ^Jai_o

JUiS'lj oUii^l V l^ Lic-lj>Ll U-U^ ;-,Ul J. J=ii

.^>jS'i J.Ij_. i±i-\ i-kiS'i :.t JsLj; ^i ^tiUi f J L-li ijy.j

J--
jy-1 LjJ OjKS ^jJl iJJjUl; ijiJj- ij^l aJj 01 -lijii ij£l

^ _,! 5^1^ j^i ,>i J ^y >S'i ji^-ix- ;:,.«^ ^1^

Ji^ il|_-J ^Jiii* Jii ^iij ^_^- HfJ-l OiiVl 5i Lcj -wJ'Aill

iw Li.;^ j,Sl\ ^^[, J ^yi\ ot Ji _^ jji 01 tLUi

^UUl J_^ JC ilUl .Jl- ^li. ^ilLkl iJkiS'l _Jj^ Jlj; Vj

^j>^- i^^^i :i^^^_, . jjk- ^iSL:^ uj"_^ li-H-^^i iTj^"!! ^_^l

.jrLJij U~\ Jl (i.u^i

OjS; j;ll J_*i)l j_^ ii—^l^ ^1^ J«. dXii -l=-l 'i' jt f^jij

^rijSU ii-'^- i;->if ^ir Jl ^udij Jj'i^ oi ~ji ;i _^^ Ijy-i

Uj.-.t ijji ^IfjJl oUljji^lj JjVjil jl (Li-.ll ^__ju_,
, JL^I

^ji!! f^ J l..L= jj*| 0^1 V^j .
ji^l iiioil JLJ-1 iUi;ij*j

C.-"
„l^ "-I— J^^. ^^-~—i; -J^j JjJa oM:; JL4-' ^5^

;^ J* JL^i Jifi^ j! oSi ^.1 oli'>l jli .ii J^j=Jl ..w

eij^ 'i-jii Lfl-lf- .^^x— Jl_»i> JiL?-l i«^^l . rt-^ OjAiJ . ^jNl

Jl _t-; j_ri~J^i ,>wJi «-J iJLJ-i jjjSO JiSLii jj^i J
^Ksj ,^>jS'i j^ ^ _.. -jiii J! ^i^, ji j^Vi

jLLi jjiiu jjSij JLi-l ^i^ u^Uidl _,j^^l lij oUf l_J

<.j^\ \^ ^J^, ^l| i^l Ojfcj ,*liU- Ar-i J* Jf'il Jl

J Li ^t^—-' Jl ^JjJiL jJjtJ ^mi 4^.i-1 \;;l .fljJ'JJ _j.A?<ill 0_lj-li

i^^^\ oL|1'jll J UjjiJli' J bl»J l^_,_^ JL^ 01 j^j .ijJ^^

__,j OtKjj 1-kJ L.1J, JLLI ^^jSJ ^ ^lJB 'pLiJI o-i=^ <

ij-i.31 ;,- !>J-i ^rj?>i,' .lJjj^'i'i ^ ij=-i^i v'j^'^'lj ^^j'i'* =,-^

I. iyl^H ai* A^, .jii\. J.Uji'VI ^1 _,^;;;v.i.=.il _^ ^Ijjl

jj-ij]l L^j; ^ le-kllil tUat J_^ Jc iliJi »^- U-L» iJju

ji^-j .J^J^ ifeJj^ ^IJI (liuJI J. s>li .j^'^l al4li

,^j^l^ j^jJI li* Jtioi^VU.. iA>J,l oL,"^Jl J J->lji J.L>

li*^j ..:.'^y-i Jt a^ j^i jy-i j5Lii i^L. ikj^ liiijii

^^>Ji _,>J-l ^ Death Valley oJl ^ilj ^^ jjl. _;ii, jjlill

.aA>J.loL.Vil^^

^'t^^j^ia jbd^ ObL-L- ,.JjiJlj L?-^l /r* 0.i,l lJjI" Jj^.

.^.yU r^UjI jljjjl ^j ijl>S«l( OUily oVlj; '^ ij>jSUil U^-fc^

Jji^jJl jl-Lj"!!! ^jili^^. .Lij^Vl^ s.l»ljjl Ol-UlJ -^--i I I'

,^.d_Ul ji-U^ iUil j^l J ijLJ^ L+lj uJI i_IJ|

^' 2A lis'j'
fj^' y îlh -

,

jji tijij j=j^ L,ii'JJ i>ij

jji ifjJ- "J^ OcU- li»- -.jU- aJl=- Ojil ijjij j!^J

^i Uli Itj; (i-j^ it) ijjii ^liOJj .Uijii JbLl J iijUpl

^>C-L^ ;J.Li ^iC^ OLjjJI
.^r- -^j^" >JJ A^-j .Objjil^

.jiud.1 i^iJllI tUte J OA;.,; i-Ji.^,
. Jillj iU_a;VL JL^I

^jJ
,

Ji-Ni Jl j^\i \^,^_, ,JfVi Jl oldJi _*v 0^
U-; . JL4-I J^-^L,^ jiixjj ;;j^i ol^L, JjiS'l Jl otWl

. J->LJl jij OLijJl JL^i jiL^-

,li^ Ijj^i--' *j;t^^I ^^l-^'i ^i.Jaj\l ^-u ^jVl — ^1.- Oj^

Jj^l J_ji~JI iiiai- JS--^"j . J_f4—111 U-ljJI ji=Ldl ajj ^ji^^j

„.uy.. oli. ly .ObjSC;:!! aij JtS'b. WL-ill Ifj^lii^j J
;<: . J,_rt~ll >b. y. ^1 ^v jy.1 ^L.^^„ ^ir c-i^ll

iiytLii j-y ,^i^j .j^ _^j i. c-iiy JbLi J./J y-*

tv



sUttiJ^ -^ sj_^ tkrJj^ j^_^% 4^jS' i_^^

^^ (yiiJl «jW oljiWi *> j>" o-i!'

>^-
. . . i-\jj

I

-J=- ^-. 'Lj_j;'_^/i' A i_U;jl JtW Ui=

, fJ Jl- LUJl j4-l OLLt '--Sj ijiij-jj

^ sS>>s toj^ J*-! '^'-'J-'"^'' _^^-^-J
."J^jil

^^lUjI jj. _J^\ lis- ^U* 01 eLJuJl jyj

.iLjjJl Jaj^ j^fr ^.i'j'i* Jar-i' Jl-^ 'ij^'

'--'' ^J ''J)' ^-r^" J^ J' J'' >^'

M
,
-

T
'il LfcJ<J< , l!^ --~~iiJ^- L^..jJJ I Jj>-" 1^

.t'l.jjil

^^ >>i ^^ ;^_^ii ^;i -i^^-

iljlill ;^i^ J^\j^\ Jl 3-J=^l ^j'l'l _U^

i^i J Ljjli
Jj

j J5J^ ^jlt ^Jj:>j% .^i—ii!

,
-jj*i' J'js- -ij^ ^-^/^ ^^1 J ij^>,^^

Ojj i^ j! i!J=! i^l—i' ^i^ .i;- \ ^^

^ISO jNjj \,Vo j! ^U^" iiiS^ jS^j iVii

jSl^ ijj-i_. <Ji»i^ jl ij-L^jj "jjr-^i iiii=Jlj j-jj"

jlaLUi Uj_i^ ^^-^j'l'' >l^ j=^' -^-^ -^^J

yl^l O-JlftU^H ^ ^4~i ^ '-^-A

jJjULI Jlj^' ^JjAs^II lij ^j .L^ iJ>^ ^1

j.^\ ,_sui> jai i^iij i^yi ^^L

-jlil iajil. ilji'l'l i _tiJl iail ^'i ^1 JiJi

iV-'!- Lithosphere ^-jU' ^"iW J—

^

^lUJl ^bj .J.j'Vi _iJ>- ^1 iJ^U-l iljll

jLlI ii'iT Hydrosphere Jlil ja,*! J--^J

^^' lSj^Ij :^M'> -
J=J^'' 'r^ ^

J 5jjjsl oLlI Jl uU=! - ^^1 (LLIj ^l_,;>^l|j

ol»i~. Jj
jy-i

J*_! (-4=*-! j^h -:-l-kiAil

,^j:^l_, JL^I,-vl=;ll J-Oi-I

..:j_ Jji oi>ii ^^ ^>4-l >-J"Aili J~^j

.^j^'i jUi- iji oi>y^i oli. ^ Jl

;l* aJ^ ^^. ^iiJl i^l jii j^l jOl _^

OUUJI ^^ i-lf
J

cUl jU^ Jf >Ll ^ji~

>J-l_-' 7.VA ^b ^^jNl J=-. ^,i_, .^.^'^1

5 jfr _^ ^Ui iilL A^ijJi JjS^.j .>J-i j- 7. t ^

Ijj. jj,/ll A^'i ^l; s-^j ,:!j^1j ;j1^1j

^^,:^_rS'i Lf (WUi iW! wJu '^_.^

iji JaJ j ^Jj'i'' -J^~ J* iJi"
J^''

Jaijj

J f'/j^'
s j!j Ljjin. ^l-^

j^j -yv" "^ •Sy-— -"-* '^ji' j^"^^^—''

ijiLj=.ll _d.L._, .i-jLI -ki^l ji'U' .i^i

Jj^ JSj^l .i=i-a!l Jjbsj "I'j .Jii ijS -1"W



Ujj^ lilj^-J.! jjii^l jSLi^ :i)jitdl jjji^l

a* j^' >-^' i,-^j*^J •L.-^j"^'' i;^ vy =j',J-l

^,i'>" -i^J .flj^j J! L^_^j

jljJjVl JJs^ JaijJI jlj*i_l Jltj ,J>^

J*J "^^^ Ji - Phyllite cAi J\ ajjo;

^^ Ji>.Jii j.iiJI Lliiy U_^ij jjiwi'i ^_^i

.L^ j:>ji ^1 ^;i ^1

jji_JI Jli" .JjjjLjl j_p_aj|j *;i„i_jjjl

i_j]^'j .<ijij»^ ^Lr>s-L] " il
_ -^ -^ J-->, ;- Ji

ii»J.l ji^l oL»..—-r jl^'^'lj J_)l-M-I lis

£j^ iLjlj oijit JIjIj [Jfl^ jljll iJji ^IjJ ii>j

i:>U—4-1 - -ijJ^l J Tl. ISLLJI. ., iSjl
- V - - > ,

jr

iUf ^L-C^ tJ=L^l ^^ ^^iJl ^^l j^T

jj>j^ iJjJ^ tj^^ -=j^ V' - -^-^M?'^ U1j!I

>^l;ljJ-i ^lj_ffij fj_jili oljj,-jr ^ ^<.ii

j^ rj^^ >**?i^ nl-fli^
J^

iUli iHi> iUi^

Ijjitjj JS^J OLTj^ «lj_; LiU^ ctJi^ jjvi'i

Jijl" ^j* v^ili tjitjj ii». iiLil. iiJ^'l

jjL-ii j^yj .oj_Ji Ujj3»^ ^jy iuijj

;,^_; .^^jVl Jt ilj-l ^jL- jjb-'l'lUa,

-VI

o^j"^'' J.f* '-i^^ W^

y
I liJj'.

-^1 _fi=- jjSj Ujj-.

^J .^j"^'' ^ -> ^^ U.IIJI

jiiJi JSLi; ^__, J. ^^jTU- jj. ti^'i Jijj

JA- .^y^' ^' .^1.' i>L^'' ^'1

^.aL^- i^ijVi> ^ ^i=i^ ji^S/i Ji iiuji

6_i-J JI -jlliil 4_Lt Jv^ .iillaJI ^ s-i'

.lij^^l ^jJaiJI ji..iJI ^tCij

.i;>v.Ji ijSLn ijU, j,}i\ JI jLLj u 1^

J^ j '"^J '-•^j'^' c'^ ^^ J)^"-^^ '^J^J

.o'L-_&lj Hlj.jj!! J='jj-iJl
_;_.- i^-i" ^_.-^...

jjUli jjSij". .ojIaIi j,.jji,_iji »_.j» jilb"

Ji- ila_j »?!W—^ _^.flLt j_jii_iil ^_^ J
Ji" J =Jjh»-jil 0.31.L1 _^X] .^l=Jlj s-*-^*

t^j' ^ ij-'Lt SAt ^ OLi^y- ^j* jjii^l

__is:^ jjL jr j^_. .i:__,^ li_^i Oii^i

.^If _r->l jji^^H J, li-Jijl _jijVl Jt isj^Jl

ijlil ^_J_aj- ^^ jii;j _j^j y. Jlf^Jl ^-^ -Il

.

il>l :,^ J '-'Jht^^ J';'^'I ;;J=- Oj^ '"yrj-''

1^1 j^Cfj fiio JjIjU,( J jjJ iIJLb ^Ijjjy UAit_j

.i^-ii tUt ^Sjjj ,L_^ f.^ J! j^-

^u. oW-i i_i^ jj._ ^_^- Jl iiiji

aL--S3l ii_^i J* ^^1 sjji -J 4ui ^\ ,n

^.- 'tJ- L^^^ -^ ^J •j'*-=J' J ",-=^>^i

,>ULl j.A.ii,i <^_J

^jljij -oW-l ii^il jjJw^IL v^>Jl

^•^\ (^Ul '""'^jJI jjiji U^ i^'~^l

ii-ltliil Jj4-l>^l

«-.r-^' .Ir^lJ* ^^ j" Jlyl ^J-; .^^j

V ^^j'i'l j! J-^ 'i-'i^M J-* l*il
J=- .ij^

J _>i^ L. Uli^j --l^S ^_„, ^1 J_^

.j-'i'i ^ify -i-i. -^^iD
U^

Si'LijjJI dL£'_;il ^J^j jrf OJ>-i ,1^ iiijil aLllj ^j'AJ 4^ljC_u_jt jj ws

V"-^



J^,r,li,_.Urtl

J jLaJl lajlai"

,jjiJl Jojlsai-

iUjjto gJij flJ i^j^

i.\&J H Ii^'liai-

(,jiiij>«-)

j^Jtfe]! '-A^flM

^_^ J-J_,-- LjUJl Jl

»

jSJ: .ii^j'il l_^\ Jy- IjPj iJj^ 'iiLJ.i J^j^ it^jjl 5iii L_yi,o

JjkJi ijo -J_fl5 J_r^i ^ iGrccnwich J^^_fr j^ Sjli' J>J'

ia-^.A^'l 't-ji' jJl ij

j_^ jir iJr i^_f «LJ.i ^b' ulSi

Jjj; I j~=

I

^"j ĴloU,

^Ll;

^iu, Lj/l«j^k-l^

. JjWij ^_^i J=._jki^ -yi>i ;J.J L. 'y^

jj^^i 1^_, ^j^^i L^ o'^ji ^j^—
;_,

^ ^- ^1 cj>.ll IP ySSi-

. Meridians ''j^'^^ i Jai^ i^f_ial)i

ij^l^ii i^ ji •^i.a J_Jii| Lio I'iilji

^ ^ \ V ^J-= y L^^'J

Jj;^ iX~*_; 5/b ^jjt ii>- Jf J>Al i=jk=^ .^'uli .5/1^1 Ju-y Ji\ 'ri. Jl

ilSLi^ lL^i^ L. ^ ij.jij]l JjlaJlj _>y^l

^ , = J_3 Ji jjl .a?- il iu-Nl 1^ \i.^:

^e.
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JJ^'

^lU.t.ll . .Unl l :r }i-^- 'Jy j^ -^^ >° ^s^

^jii j3=^

.

^^JqtJl _ALan1

,U.jNl J_^l -lib: J! >^Sj-: ^I!l ^-.S/l

;iyi^Ni 1^ ju^ L>- A^^o _JL^;_, i^jj T r ^ v'j-'i j'A'^ -^ -';-*-

LL^u oyi-i iT^u i^'u^i ir^-.! ^^ ti_;>-i Jaij-j ii_^Ui^^ /.n ^;i_j^N'

.'-.y^i ll_f^")'l -i=^ JL--^ W.,-*' ">J^

^.^ iji_xJ i»i"Il »jl^rJ-'i -:j'-=r_o ^"'^"j .y^^ TAj ' Xo ^ri »,'',-^' -^^j-^^

i j^f Ji 01^ V -'-i^. ^ Jl ^«^'' *~-^ ^JtLinJ iJj'jJ-l OU-jJ ^">'i^

..—Ul- jl^
,

t-jj- .' t-Jii i. ^br > iJt -Jl J-Uju t—:Zi :44_~jj

J .^ all jLla..i ^U iii^.-ly;^-')'! ^LiUJ-W ^ !.l>^'i'l a-^ ^ s'^^^''

.-J-,

l/u ^j^ij i^;J'j .ij'Llat jj'i^ ^.^ .^- J=l^ ji'-' Jj^ jj-^- ;r
L.Uii

Oli_;l i r/'>J-* ^-^J^' --^^^ -r" iiJ:;>^ ^/L.1 ^^-ii; ^>_wu'i ^r-*-i-Jl ^^'

L>.l l Oj^Jl '".--'i

V >^' JJ-A-' -^^^'1 -'L'J^ ;_P- J> -^ i^-f^'j ^^^' ^^^*

Jls .Ul;_, .-..^ i'L^>i ^ 'ASl' ^ ji-^'i ^^: (^,-.^'1 J^^ _^j i'

jl_,j3 -^ ^.Jj'i'' "-^ 1^ Ul;i^ ^.jy^ Jsjk^ -^r-^' H^r^'' ,

^^ ^' >j^' o/r O'-^i V>^ -^-^
>i^' r^^'* ^ --^'^ -'

^ t

I j'lAfl ^_j3 ji^ii^ ijA'i j_jJlS' ^-Aii rjH J ^1 -^j

> >"Vl jl
,
,j cLJl

^-_.L^- .UUi^ oIp_--; ^i^ iUj_.U^ J_,^ fj^'j
i^'j-Sil^. j-a'l j_j-W

loY



^Uill i^\ Juai ^ ijaji^ Jij^\

'^j^ 7!^) .'^^~- V • [S" iJt>-U aj-jj jJ^'=^ i-ijJ_i E-i=-J Lj^ J^Ji

^ j_j~iiJl jj .tj.;^ j'-^' ^'' ^-iljLl i^jiLil "JsLclj '''j^y^_; 'lojjaj

J-j-iJ ij '/^_^U-1 i_,-^^ ..Jl.^ J J_j-*aiJJ i_S'U^ -^La-jJI aj>Jl _;i. ,j;

.OjiaJiJ Jj—a* -ijiJjl .Jj^i' ,^1''"^ 1^

\=r

-=-^.' °^^ .^'^'' Jl v-^^ -^'_f* J"^: :.-i_r-^' ii j!

j^ ^~:ijjl La^fj J_f>J 'riJJJl 0.; !l i Oy^^ 'K* o^ y* J^-*^^^''

^^' J>' t Jji;l JI-AIPI Jl jlii" Jl-Upl ^ sluAl ^jjl O^Il
j_f5jj,

JjliJi lAA ^l;^._. . JUI jliT JlAipI j! J^jj JlJ^l ^^ iluAl i^l

.^,^11 J_^ (^L^l ^-^U^ll) ^>U»'l ^>>1 ,1^ ^^ ^^1

.^..„^.l Jl ^}\ d_^ L-A^ Uji.u J ^1 ^^^ _^ J=J^^

j^ir _^ ^ 1 J^Vla)'!^ ^-^'S'l ^.-^JJlj J^jS'l ^'J ^iLJ.1 j/jj

JIAIPI Jl J_jLl JI-ULtl^ Sy'lojl .Ji^. ;.;t-:^^j^'I 6U t J^^J'^J .^^^

. blivl oyljjl _"-''' xiiij Gr rp I -^
I

-J Ljbl

^'1 ^:~^ Jl ^i.^J^si^" ^r' J^ U=,:! Jl-UftI ijr J_ji5CLi.ll ^Uai-^j

.lJ;«L: ^1 slj;U-^l -l2Si- L»_l>i-Ul ^-u iJj^UaJI ,-.,.»_ijl Jl a La^..? • -'
JJ

slii~-l Ji>- Jj* -^^ ftLa '.'1 J iV*~*J -^^^ J^ lifLa II fl«;U~^l Jaj'^ •

.i J..!r̂'^J,^'1

L^L* .^j>-l Jl «i- ^^f" l*^'l^ J-t JljJLtNl JlaJiJ Ui^ ^^i~i "i'j



«

il-U .^UJ. vr V .Ix. ^ _,4iiJ ^.jiiJl

t^y'

Jcuj^\

cQi^l

jy ^^-a-^l j_j^ J; ^Sji U L^jljJ.1 i_SyL_llj ^\^'^\ ^^^''

^^ijL-^ ^LiJl_. jl^Jl j_jS^. i.^,;.llA::f-'\'l fbj'i .^r^l JLi_; Sj-iL. fl_ji^')'l

k^f^ '^ k^J ^ k^k^ ¥ ^ ^

iiLil —'^'j t^-^^' k^'i'^'i'l C-'A^ cjj"i'> -J>^ 'i
1" ^'Ij^ -jU^'

<Cl'i k^^-jj i V'L^> k_j':^"i'l 4:1 .^^1 ,1^ Z::.^\ ,-.._t.ll

j> iikJTji olijl J j^"^' O^ "jV^ Ji; jJl ij^Uil jaj^jji ^^iii

^ iljliL,
_y _s.i:>-^'j j^ >^.)'' p^j h[ tjl^' __Lr-^ . j'^'lJJLp'Vlj

SAj'Ip iiUai.ll fti^^-Uil ol;UJl JI .oJj^ n^L-L ^'y^')l\ jju Li.U:i,:-l

'-L^l isUrl ^l Jj .*;—^1 jl-v- ^^^ ^'j^ ^-^.^ J^ -^^ ^'—^^

Ol^l ^^ j-u ^1 tl_^'>'l L^ _y^ A*-li 'a1^^^\ ji=Lil J^-tJ

s-i* J r—i-tJl ajLiI jjjij kjl .1-M- ii-l^ iiLjaiJi Oijiiiilj tsl»i~-'yi

jiLlI J ^-.^-iJ.l iiii i^jlj j^ ti—'l fLI Jl> li-Li-^l ^^1^ jJsUil

L>iw~' > ^,_^jJl iiil i.li::^l j^l ;_. .i\j:^y\ iui^ ^ S-LjJI

jiiLil J .i^\ j\j^ Jp '"jUi ^'l Jic2 "i' i^;_^ i^ji lj\j:^ kJI^U-jJ

ni •> -la_jy "^ • "A • (jiail "t—aj -!—:^ 'r* i_i_«—aijl ^.iiiiiJ -Xi iojjI-OlI

^-^ ^ -^r^ -^ j^l y^' ^~*f kj!i:::^'_; .^r-*-^^ ^^'1 *;—^^ ^'^J^''

- t f

J^''^ k^-^UaJ oJ— -IJ^ y^ ulj^")'! is^ J* JjijVI ^TjIaII jlaUl sljsr-l

.1 la, L^" _^U- 'l^
: Jai?

5lj JI' .i^i Ji_fJ= ^'U ^„..^ii ixtS iijij ^- t^iiJi ^uli J^
\«i



iJL_i ^i JisoS'i jVr^ ^yjij ijf i.iL_iii

i_j^Ji iJLJi 4 i_j:i
. 'J-1 ^ ^jS'i Ji 1^ (111

iiii -Ji j^ .j-JJij (' '^^lLi a^ i-JiJi i>li ^
'l-^UJjJ jl Jl'l i—iJli /ijjjjl v*^J liLJ-l vV"^

^ijj-j j! jW' 'J^ is'^p •^' o^J "j-'^" L."^^

JsJUJl JJa^i it.l_^l fcijj UiP

'^ 1^1

yi'u- „uj jj ij-i»tii si_ji'i !#- jjj»- Cj'jjIj

^ij^l ^J l-J oVj^'j

U Jlt_^j .sp_—1 ^l—:Jl jl _jjl£i!l i1jA?»j tJialjl oAJ -Lu;

Ojj" IJl ..UiJ'i'l |^j_Jl ;^l 11* ^A, .Lfi^Jj fsUtJ- ^1 >-^Vl

lLj^ j__^j"il_; 4j-Jil'l J-J (^_j-f'l ^j'y "-=rj= -Jj-^" '-"-HP . *>_,Vl

JjS t-lj^l ijl_p- i^-ji i^lf Ijl Ijl .«JLl'I JlA—I iJ.i=^l i^jj

i^^ Li" .jS^__' lijlt- U_jj- A~ixj' iiii j]l j^l c'j*Jl J^^
jt >_jJi!l JiJb" ,LJU- fU il J_jii LiJl* TtJi' j' L*jlj jk-' "i' Lf^l*

ii^'"A. ^;jlj ji' ^.^j -'^^ J^ s^JJl jiiJji' ('j^ll jJ^ ili-J

L^'r-'^l J^i^l i.Ui

^ ^M'^jA'' ^>' ^^" -"^ >V ^ ^^^' >i-

M j\S^: j-y '^- Ljjjl j-Laj^l aJLa IJ_J Jj .eL-

ijy-i^ jilw"^! ii^s"

_^ ftTjjj ^lisiij" ie'_j^'' ;_«^i; «- .3^1 ^r" iy'' jf Ul

- V * k^» J ^-j \f " --> '

^^'/- IttwJj v^-*' •J'^'' «'j*^' t^^'j"^

«iJj' liiilj i^jj^lj oJjlj "iilj* i#~»- f-Ua-aj L-J^

(• ^' (-jJj jl ^^ ^ JJi Jail dl
. 1^ . Liii" jiil

iIjJ^ L. UU- ijlyi-l jlj^« Jli ti;_,UJ.l( .j^l jl

jlii-'l'lS' iJljJJ. ^-*_J ijy -ISoj lJ~^J UaiLvJ

ajl_r^l JL-> 4^-X>mjj i^-U^JI ,_i^l»jJl^ #jJ'-*-^l

UUai.'!
J.j
^i j5^ ^^ _^X_. ,^.i—J L-Jj^

LLfi;_,j' ^ LcUJjI Xy-,^ 'Jr^' ^j^l '-V^-^ 'W*
Iaj. i'jjj' W—" b-~i^ . •^fJiA't Uiij J[ jjj Ijj^

^y-1 ^, .? UTj^i'l ^ (l_j^l jl^_^l ^ JaiUxJI

,^jUtJi j_JJ vtii -ij_Ji o_pj 4_f; ^JJi
.

^'lJ-i

^^ _>-Vl l_JL1-I Ji'^jy (ij^Jl ila" •^;;>o Uaj^

.^1 J_^ tJlSl.1 ^Jj i-Ai- LiJL' ^JJ i^l^l

^'j i^Ji ajsT.- 4^' ^_jijl J_J-i. ^Il>- jU Lli>^

\ 00



^ bj> j^ Lo lii iuJ—: il i^ijU^' ^ i JJUo jl pvj: ,^

.^imJl ^-siiJ«J ^~)—!_; *^^:?uV OL^t^l I ^Jjif_j

s^-J^j JJ;JIj i-_i]l ^ a-l*UaJl «^Uil-l »JiJl '^'jj^ '

ol* .jL-iix; 'l.j.j^. .ikiLJl iUitli oUj i-l _•
I, J - - ^^

i;jti ijLiii-.l oLi- ^\ Jjsit ijJ-j i;j^ aLiil'l

loUijitOt-Jl." jlj~.l ^1 .\:^\ J}_i ^J^ ip J^J' lii

Ai^lj
.

'(^15' Lkjiu rj4^ J^ *^'
^i^^ J^ji "^^'

^ ;ipi_a.ii J jjjii ii ^'-^i ji^jy'j J-i/V*

^Jm; .^ixf I lj.1^ J^lill j_^l ^J C'^^'^' -^^

^jj ii^-^ 1^^ iJ£-l_j_aJlj ij_^l i—ljj oi-^

^^U^ Jii tW = T -Wl ^j .y^ ^LtJl J>Jl

i oyLlaJl jiisj ^jj oylti I lij b-ljc" Ir-bi.

Ojj'LUJl ^j- •—!_?» ;^iJ^l ^'^.jir '~-^j 'i-^j ^i-'Lc-

^biil V .Ojjij ojlj-i. Ajiijjj.1 iiJj^l O-Ojj .i^ijj-'l

^ir ujj.i Jl ^\ L. i^^j'i'i ^ sLj-Vi Jl

Jit tsX-'jJI Ojjkjl-lj jO^ljJ h_jr- .j-ji .ftj^rp^

- Ja_?^. I. IT JlJl 1^. ..^1 ,jji -J ,_ji

-t-^ AiJ tbil;^^ ib'mia iOjU 1J4SJ Ol^-iil

l^fljljl ^ru ^LJ^ a' J |_^-JJ^ »-?_/*' *-«i*^ —^-^^*^!

i_* —J^ ^^A>^ IfJc^j .^',i-j^^ 'w'yj 't-i t-gJW '^-*s'^' \J^i

iXji jSoTj ,il_j^H J '^lijiiil «^1]= y^' L>J"1 ^
^ i^i .I4Jy ^1 ^ly'lUl ijl^i jpJ: jl iiUaJl

^JJI J^^l Jl Nl .^;=jS'l ^> ^ii ^L ._4_:J

ij_jj J^ ^-'J^' ^,—^ O-jJl lJ_;~1 J^^^J

J_^
>^y J_j_U ^1 . . Jl^ ii^^\ ^;>- Ja^j

/i"! Jl ,j^^ J -ij=r^l (lj*Jl jA-JJ i*l^^ff^l

jAij /j.

—

'.\ i:l_j4Jl 3-Uj;j_; ,y_j^ i^j-5 ''"r. v

.Wi-Jail 'p* ^ v» ^ijtJ to -^ ^j—J flj ia]1 OlAj^jiJ

.-W-^Jlj _Jyu"

j_jL>i;j i ijja-l >.^~^ "-' Jjf ' '-^LJi'J _Jl'i::j-J

jA j£\ ^^JjNU i^l Jts' ^,UflLJ-l jjJl ^_=-.j J_ji=

JtiUl



^ ^^.j^, ji ._-^ (iu. ^ i^i air bij

.'Ut I.L«;^. (Ill ^^U tliJl ,_J^j_.

(3^lj«aJl oUjU '—'jjJ J'l JiAnll -t_<lj«Jl Acl—J

.j.j>i\ j\ ju «j,ir» _ji

A^_^l

^,,iJl ^.j iiL;— JO^" U-l^p Ljjf ,r>^j^ c--' "-^ J

'

. J^l «ji^^ ijSi\ tl_^l s^y^Ullj ^^1 jlJl

Ac-jJl jjJJS 71^' .iiiiU-i Oltjjl oAp AcJJ

SJkakH _.!
5^>.ll O-Uj .^l>l ^ -UvNl dj^

oil '.1 I' ^ *Jj^A-^vJ w^ J^S\ y U_-j J^l

.^\j% ^\}.\. JjJl ^:y ^Lii-
lT'

j^ji ^ .^L^i 3^ij ^^n :viu ^1

jijjjl Jv"J L'-J-J^ Jjr' ^r" * vJI 1-JJ> J^-~!J isj~^l

klj_b»o J_^l Ijjt ji ^ ^Jji-ll ,APj jjj Jj-blj

JUL. ^<.^_, N 1^'aI'I .._jl>l ^Ji il^ A-«; Jl<^ ^
j_j^_jil I

jly,l Oj^^ L* .'^ ^'^/•^ -Ui Jl ; U_- _y>

.Ip

J JJuii-l i OvI' ^(.U !l ^ ,, *

.i* UM;^l :j,.f:i\ J^l -ibi^j

\.£^ ^- J

{LJl j_^l jf ijjl IJji aJjbU^ ^^ J_j1 Jij

jl i\y^^ Ojif APjJI j^ j5-ijl IJji j_jjly.l .Ji-ajj

^jik; OljXJl o-l» i,:jj -,*- -utl -kj_. .— _.v'
' i-r^'^

.jj^l^li/i^^j^-Cl

OyljaJl J_p- LjL=~l i a-.J.ll IjjJl ^ffjjj .^-J-tj ii-j'ii-

°y )i^ ^>,Ni (J^l) c^\^\ ^^^

eUl jL-'i'l jjl-L- ^^ * LjL jtij-aJl; LLj")''! l_..L^

:ij'_W-yl ^J)_3ljxJl >l=_j-^3-

y>\ j>; .^^ J ; J;^ ^. .'^^^l ^^:

^ r L^Ul.-^!

,Wi*j#Sr\^b-i^ ^^j^'^ 'If-^y '-'-^jy (^)

li- ij-_jjill AiJAuli oLTjaI -^ jLo")'! i_->tj_;

^ijj-ii oN^Jlj ^j^^.l o-J^-pj ol^i3-JI

Sjl J^ J-a-jJl Ij-b Obji^l lijLj UJJ^ Lrt,j_«jl

'j^' J! .^>'>^ y '^>'> J!^' ^ ^! ''^..'

jlT L.U- ^u^[ -iz-i "i'j .^jS'i j\ i^i^ 4U-JI

(L^.l ^^^l j;<^i .^j^^^lj i^^y.! ;L~L^II \jji

tjb^l ijyi_ij.l ^ji'LJ'' jl: *J^_/--'
Uij ^_iUaj L^' -Uinj

A:-W-_JI A,»jJl iOpli ^-'ji tl~L- i;_i:tjJkl jlaLllj

t

> [jL-"^! s'^b i>-j-lJ.lj i^i^-jll iLJ_JI iiyui'

J'i_f3- 'lj.L' o.;=-I_. ^ir J^jla iJ-j lOlj-j-lJl j^ il L-

.IJ6\ y jjJil y iy>r Jl^ >j^j J>:> i\

y JjJ^i j^ -(^^ ° J'^ oU-jjJi J-. ^y:-j

cU.'i'l ^^ ^_jll ^L=^'^l OU^^II jlkJ c^jS'l

y,-lii -W_i:"j ti-^"i'U jUr-i^'l Ji. ^^j'i''
J*-

i^^-J^I L>i^l 6ilp jji^"j .kJ—ll 0U;».-L1I

Jl j-^ U jjl .iikil J ,-^ >i ^ iopUi

jA'l II ^A'l i^^-L-Jl i>^a.ll jX'. . ^>S'I.

3J_jx!l fUjij -iJjJJ .OJuOl Aj^pi^ '-^v'i ^ l5* J^?-'-'

jIIl'I J^JCJ O^ll J:l-*^ J ^r^Ul oly. ij-JJ'l svJail

i^~i Li^t« ol^ Loj^ osbLl
I
!^-- J

.JjU-ll kiji^ i-^V* J^' j! '-^'* J* ^^rL-^l

.. > *

Ol^ i _;l ^ iijAJl iiji^ ^ "-j-»- lil o_pifi.ll >l iJ J—ll

\ _^^ J;S'\ -Zj^ jl ^^Xr 'l^iSJ. t-L5-lj ^_,i^°_! J
«j_^ll olij_^l| h'^j j> ULs-l ^^Uil ^iSL^i .iy

lijj ij^l J J^ljJl J^l J2^j L^l .JlLj^ 'l.

.^I>1 ^^

uv





^

—*- c.'—'-^ J—M' '^'

ii^^\ oLNjJl J ^i.U jf^, J^, i^Ul

O^ ^1 fa.^1 _;^li-Vl JAt ^_ j^i "I'j

J- J ^ ^ V

Jl jIjoS'I ijlJJL.1 ^U-,. -i, . JLJI ^ iU-J,l

i^>_^ ^,1_. J_jii]L i/^J^ rat Jlj^

,^L^'i ^ 1^ iLj ^iV^™-.' iL««L >j*.'Lr

Ja^j'^l V>J' -^^ "-^'^' 0LV_^I ^
^. Vj .Lii-_fi.i -v^^ ;^;i ji ob"i'yu

._,_jltS'l ilb lii- IjC iji; sUa.'!

J. J^i jjUu aU-i ,ij<Ji 0^ (.jA^i) :i^i

J Ja ^ Cumulonimbus "^>>i i^'i'yl

^JjhI^ t^A^JiJi <aUJ«1 a^ J-^^^J -^-fr^' ^"^

Li _^j; ^Lll _kj>ljill ^j_iii)l li-l^j

ii-yjj ij^U -tjj ;{Sirocco) jS'jjr*
—

I
1

1

1^

JJ-^" J'J^^J^ L^ V-f' ^^J _i^l,- J-ii

. JlkJi ^Ijjl jL.jJlj OjlL Lf^ j^'i

j^ ^br-t.^ , C^^ lUatNl J-^

..jjiil^^ad'^-^U^'i'l Jliir ijiji l>LiJl

,^' ^^-j^'j' tii^ /^^^ l^^^f ^-'j.^ L*^

«^«JU k->3.^^b4

Oj50l ujj-jaj J itLJl ^^j^ ^'jj-^ oljr'^^

;y^\ jl-^'i'l Ol^jJj ,Jj.jiLl i_^.l

.-^;i «'i ^^ L>- y.i. Jl /To iLii'i

ol5';;jil jJu" jl jic i^4''-''^l _p™ Jj
l^Lu^ «-_,A.l L^li iji iijIiJ-'l i*^'l_^^l

J (i~j)l tjlj^» J Olfjil iUj- ^^ j"l'i

J L/'L:>- L^U^*! ^-,'jllj A^JI y^^' i^^^

^Wl Jj^ ^lj_;i ^^^ J:*,

lI^L. «ij :(Brickriclder) jAUS^^^H -

J =j: olH j'-A." k__~' -.111 1^^—
' „i-^

. j^-^ —ij" Brickfields -i-Li>j_ri

J t^'ji 4^ji iilUJ:. nj_, :(Buran) J'jjj
—

4^- iiU-j sab tij :(Chinook) ilj—i —

L_fi^ 4_^" ^^ -tij :(Mistrai) J'ji—•
—

gif . ;'>_]jiJ i=^j:di _^.i ^^,L. Jf
j" Ji . "J_,'lj iUiJI J-^

- ': '' i«jj»,* "j^ "ij :(Norther) jSjjJ —

jtL. _^ »j'^' oU-_,o J AJ_^ ^;=lJi^L

J l^-le- jlUij .^^—£11 ^^--j ^l—^"

.El None ^i J^jH '^J^i iJ^^i

L-jlij sjl=r j^._, ;(Parapero) jj-'tj -

^ -Lj.'i iLL-

iii^i >L. Jl «;^i ij;^! ^J=U. ^
J ^^ ^^ij^.jT >- :,<! ;^^^l

_- ^-l^^ ^>>l J^'i' J* SJ> ^W VjJ'

.Geoslrophic winds s'j>--jr^^ r;''^^'

\ X ^jli ^Li^U _y~ J _it-ilj Ji~r J

J^ .Uni'l clj^Vl J Ui .iisLJl J ,.^ r\M

J ^ iA j! iXJ-iJl -lijll «j-. ^ki"

J>^ ^5^1 o^Ji J -IJi iU;ji^

^^li ..1^1 ^;>; ^ ~;> «ii» ~^-

-X*iij i"iiiLl »»jj A^ |"L*I ijUa^J i_jJJl /^Ij-iJl

^\yr J^ Ji ^Jl ;iU= ;.l_rf.ll ;j_^li=

•JiLi—j" liii; ililjjjJI jtiij^ i:_;i3'_. .'ijjis-j^

^> >Lj^li.Jl J ^Jly^ j!jjd tJ.U1 J
jlij- J(4ii"i'l.«U.i^jiv>J-'j^^t^'

J'>' "i' *W -^'> -^^ 'J^' J,-^'

JJLk'l --Ljl i ij~^ jliiJ Ji^ |.;j::_J

.iJ.,^' oL|N_Jl; UjjJ J i^l._rii^l

1 Jli^^l ;rLj'^ ^ jj-ji.i' ilî"j*-"

^J*

j^ 1 ii^A^ ftj-_jl'j».- (LijI Jf I'-JjiJI L~i-

jj^ ilia Ulja-ll jj_i. J'iUl-.'V (Ijjiaj-

Ijlj-i J'J* .ii^:>" ^l_J7- "VijJl "JA; IJjJiil

!=>'!



»

^JijiS\ jUJL .1 ''r^i
r."^

J'J

;^.iL ^il.

O'^jil jJll—" ijyj^^ Jy^ Ji; .(UJl ^

J .^I I^ ,1^1^ > >^ ^1 ,—^'>

. liVi -'/' idii;.

J ' J -^ -J i^ -^ - i^ J^

.il'JkJL*!^ iljjaill '! i^jH ^'uu^' ^-^-.!3-fli l -i^la;i.1

Ji .JilA.ll ^j; ;l^l^\ ,J^\ J_^l ^^_,

.:,.^x^|_J^l j^\ j^ .J .aJ^i J> >^ ' ^"j>''

JjH.^ ' jj .flijUl *4^^ J*_Li-l flAA \J^JUI

i^y- l^'l i^>^l ii-=Wi iA^I oLii'JI

J!_u;aj ^>' '=j'.

-,-^' jj^ *ijv;; 'j

jlJi-V -^jlj^ij -J.JJ -i;^ -Itj. J_Jj jljl"l;_;

'J-' .S j'lJI jj Oi^ i;;~L^ jlLj'^ J^j Jl^'i'l

^_- iji jjSj jT^I ijjUi i^jjU-i j-^lfrNi

3^1 jjX^j .j,J^i « J^ oI^.lX'i

^it . fill '^ lA?" ijjt^j " J^ ..i-'* Ai- ^ »i;-5;

J^^L o'_^ o'i^_j^ '^^ --wjl s.^ —j^^?_j

tlijjil ;il_^li o'l^_^I >.i_J .il-^ L4)>i_,

.*i?»^' J

IT-^'-" L^L_3 ;U^1 j *^'

fUi^i J'
^UJ-l Ji^ iJJi jjjjj ._r-Nl

.^11 |^ij

;.Cii

-^\ jU*'^;!

jU:"i' ^'U. abfl ^J\ 4^- ij^L-i-ll

.if-LJi *_j Llit Jij»;

i_^ bj^ JU.il ^ jiUll __j^ -4^.

JsjLjJl JAji- j^ jjl I4J 3^1 jsjuj J J<"

1>1 Ljlil>l J^ >J ,
JU!l jl^i S^ ^

Ja_ail JU_i. ^ t^„ijj"i'l __jii..jjii

_^^j ..liiJi y^^ ^S'1 ^1 JlW-

'-- - - Il Js'lJJiJI ^;™^J .^-fl-^l_J-^l-J

1)1 il i°U!j_, Lit ««- i^jjJ^' ji-^)''

j^_A.: J ij_r ijji Ljjj .^ii; c'j^i ^J=

-> i-'i^V ^ji^' j^>'' '^

._J jtjj .iJl*=^^l ^iJj' dij'l^^jL.^^ I flLiI

^1 .^J^il Wlji^Nl W_,>J-I j~aUS'l

i^;>J_r 1 ^ =. j! L4J -iji ii^j.„ __ui;

iJjIjIl j_ sLcNLj liil ^1 ^
jLSli Ijtjj i.Oiijj^lL- ji Hiiri"icu.nes

JLJ. ^ i:jlAil ^_=U-S'I ^IxJ-xT ,1+lijJ

jui ^. ^/ji c>i ^ ; ^^l
_: i y OU Jji __L<1^- '-^ i(ijji-*jl

.^Jsjl il_J^l| -• IH" •iJjj' L.J^ _iujl_uJ'l

:^lj.l| tl_^ll ^,. J;jil o-ii ^iUSJI s-ia

j *JJ-W *JaAI flj^l "-^"jd? .*Jj-i> k*J

,,:)lj_.-iiL Ia^ o"i'LJ-I __j~ J; i^i-l

^^ jl j i:^-' if -

eV' ^^="^ ^jj.

v-^j :,; j^ ''~^' ,*' ji^'' ^- 'j^ J
LtL—!l ^ ij^ -^Ai^j -^ j*iij 0^.!

ii-t '•r-ajj .-IjiJl ^ o}-*^ -^J* '-^tj

ijjAju-il LiSlli i-i_rj i"^j iifl- ijJ

ij .Lj iJ Jji jlj.jjij "-jJI s-tflj -Uc-

jji^ JiiJ A,^ ijl'.jj'l li£!'l i^J^J tSLlJ

^jjf- Ja^ l_L_j * . j*j^ I aU-b '^:»ti_jX'

>* oLi* 0-l?^j iJflji—il> i^ll ,JA.-J

Ls-aJI ilAifl A^ * »i>,^ -*«—A L^hIj » . L^ --I

.^1 ^^V liU .^^jS'l .1:^L i^t-iJl

w.-jj . .|*Ua?-l « I il jj^ i^j<^ -^''';^ ^ "^J
""^

ii^ii Ajil «JiJj .L^U- ijiJJ ^r^'

J^}^. 'l" pv /jt^'i jLifY ^ SjijjJi

jUfltNl p. ^\ iL'LjJI »j^l ijj -iXj

_^^^Le'l'l lIjiLJI ji JjJj- A!j ..-^1

0>7JU c._U_. .jb^^S'l :4--^i.li

'li- iLIJ cl_i.l oJ—^_; lOljLkiJl

J.jj" i-
1

" , ,
oL-jU." aj_)4-i jUi=j">J

JL,^! ^> i:_j:i-i Jl_^S'i ^'i lil,

AjJ^J i.Jui'lj^ jl A^HhoJ ^^wsIpI wJJ-l^*-

jUatl ^JlJijS'I IJlj .UliNl^. J_j.j^Wl

Ajj:>-1 jI—PjNI AJ>Tj_^tL- j_L^ t -Ji.fcJ

> ijiiljil JJdIj OI-lLjl > OlfLti-l

^ it^^l l..jii_J il^^_^j .airfUJI ui^

^ jljjyi oljlI-= >i^l 'i^-j^\ _iLll

..j-iiJ^'j ,iL..;^)'l sjj_.J j! Jli-JI

il; .Ij; jl Jvilj^l U^ il^Jl j_=U-'l'l

Jj-l nJj-'—^ 1 . iW Jl Ji" «-i^ '>*^'^i-^J .jb^l

".f .ji?" lXo jblj ijbi;i

^-J- , - - - J^~'

Uwl _Jul_j«il J_i £^"^1 J-°^

l>v^ h .i;ji*jjl j_.j'lp- jl _Uj o.:>^ 4^L*;>-

ijjjl j<
,
,_Jt-^l 4Jl1| _U^ 'ij<i- /y ^At

^ iijlk^ J^' ^_ J _^ '^iJ-i—'l

,jL_apN'l L(J^b _j- —J^ jJl *j4-l

n*



Jajl>l ^

^jjl L. LiiLi^ ij^
^•^^Z^'^'

-i^'^jil jLjC_I jSU

Ji;l_^ _^l_. ,.^1 51J ,Ui^ _U*^_ .JULl ^l^

J^J^ blj .jLi>i ^ ^^jVl ^H«.j j3ljJl l-t ^

^ ojj^li Jjli ^Ifc* al^l ^ ^j;l-tjjj. ^B-°ij^^^JJ

^^IS. J!
ik,>l »Jt J.^^- ^^ J!l -LiLl j_^._, ,_,I_^J-1

(iLlI OLilJi-J Olyiyi isiV") j-J*-^'j 'i-'i-^l

iJjUl j_ii If)**" ^jt" "^>'-'
f-'j J iLjiiJ,!

iUljl a.i?-_) Jii- Jf Ji£ .,^—JI jjjjlj iUj-jVl

.j-\>i^'l ojjjj^ uJ^J^

i-o-istdl jl -Thematic i^j-tfjll JaJlji-1

idl/jj-lrtll -kllj^l-l jfi ijjiij.1 iaSljil ^ij| ^^

ial/.jA^I iu1>-l J..^ .Vfi-\ ^^-^l Ja;l_^j

J^' iil=,>l ^^ ^'lil t,^i
J,.

.W^lki; =j=^l «;lIi

\Ar,AA jIflAiM ^jL^=lH j-^^^LL.-i>^.-)

OU-JI _^^J
./-ill

Jfi
^l:-jJl ji

J-.J1 Ji. .^1

oLilUlj oljL^l iiiJi ^1/1 ii.'l>l o-i* J 1.;LsJ1

^Js:::! L>jil j^'j L-i-otJ ,p>'^'

oiiijj'jijjj^iiuji ji

,i^y^\ jfcLli JJtJsj

J* Libu OL7^JJ LJLJI

j^Ji^-l 7S«»J.l

J)-' j-J ^;5j"l'l -lL—I i-ljj Acviiil Siirvty lijiV-^-Ll

=il>l u-L^ J ij>l-l •^'t ;U=.H ^^ ii_^L.

i^^'-^^iS&.li-.J.

i*j i;^y (•--'j" p-^ji :(a')'j>l) cLkiJi j> ^'^j-'jJ-'' ^-^'

k/'j'^' ^J^ JJ-^^ r-^ ^-^ oJ_j3=-lli tslj*jj_jjjji oj^l

^ vJaily^ j! j>^l Jij^ J—J ^ -r-i:^' jJ-^» s>iJ

<u^j~i ^\J ('yrl^ 7u—i LdA^ij^i jUil djUll oa^ J&m—J

_;^l ^ iJj:iU.I ijj-all aJji j^ :(jl-~i* Jl) l^")'' _l~^

Jj-L> J* \iyrr '^/'j'!" Jj^ jj-'i i^-^' n-J^blSL« ^UaiJl

,(ii i*y)i _^j -y« ^oJi ^>*^' jJjJ' ji>-Aii jf j^_ US'

(|»*i-l) ij^l Jj_J j_»a {ij-iiW C^ iuo'ilj jiJ-flJI ;^*_!

jjUl Jj_Ji oj;-i _rfi; > jir^^i v^i^^^ iiUii iiir_^i

*£iiJl J_j_JI jf jwslj J£^ jjLi ^j .(^) jTUI jj^Sll

iAL j^\ .guir jj^ .(-) y.^S'1 jjUi Ob ^15" JI jb._;ij

^•A-^l JIjT Jjb _;^ lSjJ^I ^ft^ .(i) -u-i ^^1 J*«J

l^_J »__j .^jj, 8j_>« l^i" .CjIj_=v" ^-° J~ ^-^ j^J

^iyt-i ^-iJl -Jy^' y> -^' iJ^ Phologriininiclry ^l-J,l jij.^1

I

'^- oL L^jJl* .fll.ji» Ot_li Jjjl j^ iL^^ ul;L*La!l ffAS f-l^ii

—

I ^

-uj^ ^' j.L.^i ^i-i ^ ij=lii. ^\ ij^ Lvii J.3I>I p-j Olj.-.ir

.l_^jLr \ '\ J* Aj_y OltliTjl J. ^yjij ijL.1 M_aj j_^ Lj-Oj*

,i__y J il_^l LL.^ «i-A.' iU'yJl dJi"_; ii>iil fliiVl ^L-jL. Oi.

S;_L.^ J:^l (Ij^i o^ Sii^L' ;Lj-«Jl f-iUSli . jjj-l ^i .:j"Jb>.

,. i-iv<iill Wjil ^ iiliaJl JaiaJl l+llil-b JI liJ^:?' ,:-y^l j^ j^,

Ji; Digital Cameras i^j >j~=j" ^Vi^iij^i ^--Al iLJ> fJ^-x-jj

"aljijj^jill jj-all j-^ J*3 •'i}^'' JJ~^' Jalii!! J jJ-VaH j!J-^

ijj^ j^- ^jl JiJ-lll ji^ i^'Vij iij_,ll j;;-J^'l oYil _^ iSAiiJl

jj- fA>.i_, ^ Ji "i; ij-i* ^bii jjiii Jo-iji Ji. iji-i ^^1 ijj

.:j_jlU-ut- .(MIA - MU) Jj'^'liilJl Vj^'i^t*'' '^'^

-__>U iJji_*!'i .:^Li_kJl o*i/j .^.-i:>JI -i^ljlli Jc- jij-^\ ^S\

;-^ l^ ^l| (11i= - liri) vl^H iiWl ^>i Jji- ^ ^>^l

.— -ljliL_P oL-j^lj Oliir)liil j iJ^I OliVjIl S-jSl;- Ojr-i

.ObUJI ijblj ij>dl Jt Jiliil jj-ljj ^y-i- i")UI _^ i—l) jWLl ^5?-

The National Aerial i>J-i ^dr-^ t^j" ^'M ijj^^-:,'

yijAi oNlfj iot Jy ^iJl .Photography Program (NAPP)

-'='"1>I r-JJ J-^> fJ^I; ^l>j,>.l| J=il>l j^; ^\.J^ lA*

-;^- _^^;j OLIi^'l i^.lil; iJ_,£_J.H ' H1=:l-'VIj ijjl ^\/- . ^^j.^!

m



J^ ijl ^io: _i^.j ,tli^ ^ i^ljii-1 ijSJI

i-L-^i i_^*L„,ifcl Ji J=ii-->'L ^>UyJ ,;i

_^ "i lJj-'I ^jL_d'i ^-.^1 i»LL->'lj

^ Ji ,j^} *o_ri .j._jj -v-Ui*! J?LL-^
I i5>fti

J=U„Nlj ^LJ.1 tSjUdi ^-ji—JI ^U^>'l

-1=- ^jli ^_^i l^ j^ ^^1 UiiJi

",-^ ^i— ij-™i< 1jU_L' iiaJj?^ U*-> Ij^ . ^jVI

JIS" Ij) LSI ii-ls-lj yajjj^ j LjUi, IJ«-'.I

Ukll ik^jLI ^ll^ ^^Jii'i -I;-'J LiL. j-^l

tij^^'i U^) i_^i ^;i.Ji .uj^ _jic' i^jjS'i

^jiiii jik- j^- ^; ij^i i_^u; 0! ,^-i^.

^Ajla ^rj fljl_^ ^^^ LJb JL >j\\ --U .. As

^2y J* "^^^-^

yej>l iJIjUsIa-^I

j^iaj ^vJ^jj^' -I'LL^^'^ ^

.j:—. Ja_ ^l^SLiJ i=^_j IjJj-J- -i'_I_,^l j-y

J=L5^! ^>d ij^i^'l ^ ^1 ^i J^.^^)

_^ ^ J°J>^ JUjt-.l jjLkil ^•j^'' o^^'i

__^jft J=^ J=ij ._>jNl Ja_ ^^ iy~

.Vt-L^1 i^jia^ j^ _,__iiU _l^i (_^l Ji_

C>*'J^' »>• -^>^ ^V-* ^l-*;--" ^}

w-* t.-'' "?' '^.'' l^J '^ C^ L.^'*^ J^

J iUji^l iikiii JjjJI ^j-'j .jvy^S'l

Olkli-VL _^_,Vl ^^1 i,i_. iU,yi ^j

Lajl -Jj«;j *iJj;_J.l jUuJl jl iajjlil _.!

jii- jlj^ _j;^ Jfr .-jULl ^ '#'j»4-' ijS^l

..™=; .^1>4-1 5,i^l (b^"i i>i .iiy=„'Vl

L^l^i-j JJ. i„rJal!l ^l| ^/"I'l __rJjjJI j=_jii;-

sLj;-- u J Ljli; Xi^ A' 'iii>-'i!i
Jj^

J-^-j-.-j Jpjtf>y SjiA^I JjiaJl I*jja^ ^j

J^!,x^ Ilka; iisi-^ 01 .is-"^! ^ li». i^ 0^

J j^_ li-^ iijijli ^ J>Ji ijk^^ X'ji

jl i;i^ll _^ iu: jkj iC-;lill .l*)ll itiu Li-!

^3^ ''^r^J -'t;-^ 7-^' IVriai—! Ljjjli'^ •^j>'

.^j"i' jit-^ DjU a Ji-j 1 ...... Jic

°J ^ J^ '^/Wil' ^'-"J-J J_fJ3 _;^' i-.i-i'

'J-jL^I >>^^^ ..Uli

iu'l^j^ L. lijiji- .jyiJl lailji-l 0] .'jX

ojLt >jy toJj^ii,! oLiVj^l ^ iV^'J'.f^^

J-j."
i,-? ^.-^Li. ijjSLji'l j^*>^ „^--^J

OjU;. .j^l 0.^1 ^li'iy J^ . \ .A .
; ^ j!

Sli. ^1^) .Jji L-j ^.:^ ^-Li,

.(is - T'\ - Xa Jj ikjj.--

J'l^^'Ij JL4-Ij J">LU ;;jUil oUUj-^'il J|

ilaijj-l Jt jjl^T IS i..-iU-jJlj OLjjll i_^icil

J bij ^ —jjLjo^J^ ^y^ I* J* ^ia^jC-jj Jail

^,> ^la^ fit jSLtu lJ-iA-I Jij ij^^'^l

I.LL.11 .^-^iLl ^^ J^, .._^bil J=jl=^

l»ii_il t^ Jl ;i_-.bll iiL_il aiii 01 cfi^;

f_^j -LP ^lil^l rj^J '"^
L-^ ° '^ tJ^^l

ij^ D . t Uj-jI ^ iUiH v.^ ^Ljjv ^jil

^Ijjl JfldJl J**aj iJ k ^^'' -iji_ ^^-^^ ^x!

^y .^^ *J^_J Jji* ^o- t Li'j^ it iiiil.il

iLLLH ^___Lil jjjki- J-U -iiijJ-l ^Uli-j)'!

.jjjjl iAjJ-i OljA>«i- j_jlt AcLi'l

{iljlj;> a_,.-ji ja Jii- = jij :»-j Olij'l'lj 01_^'i'l

1? U.-j'yi Oiw^ O'jlVl j—^ li-Llt
. J">lliJl jl

jtLll ^^yj O'ji'il j* Sj-^J^ iL-L., jU^I ^
?T^ Oj^J i-J*^' J;:^ u^ SiiU;_,yi i,,Lj.l

Jjj _^ \. .. jLs- J^_
«iljll ^1;S'I

,jja^"il j^ i^\j ijTj-V jJ^I jIt- L^j;:—

•

*JfjAj /* T . .J 1 . . :^y iT^'j'^' t*^J

J^V J^j';" J*«^' -'jr (i^J .J*6i

^ J^l ji oy>l j-=ti. 1^ i_Xj .ib-WJi

-JL^L ocLail ^flk^^U (^If ^.;^) ^ 0^ ./^^^

Oli_,Vl ji J-J^Iill 01 .^>JI JUi!l _-. i*jli

iJ_=-^l id=-LJl JUiU :^%.\ oi^U—

5jj4-i j^'^i JaJI^ .i^-j .^J* ;ISJ_,:^ ^•iL\

i^ Jj i^;/j,^i Jz;i_^i i_,ui jjj iL^-Li

:dX.^l .^.lAijli «y 1^1 iiU!>^ L*J^ '^

^l jJ'LJ.Ij ijj4-l J=_f]=i'i_. [OljlUall SjIJ^!)

.^£ij'>^!i ^Lij\' .jjijL. • J- i^Jai.;

<jjI._.h£JI. oljJJi iSy^ ij
;" ^ 4:^L^

jjjl_^^^ ^A^ly^^jyail iUil OjJ '.^ i:L...L._jl

^^l4ii> ^ikil ^i^y_j™i-l i^l ^r^^ jJ^ i^y_j-iJ-l

,^_^S!i <U«ii_, i^Lji^^i oU=-j.i f ijii ^
^^ j^l ij^ Uy i.i;?l ^_.^i J)>~^J

_^l ^JJJA^' ^j^V" -"-t-^^Jr^ iaSljiL^ ^ t*":u-j'

.^li ^ ijSj^ilj r-ljJl ^jj Uajl Jajl_ji-l

^ «~1_; Jl!a3 ^jlt S—ljil JiIljiLI Ljiu-;^

U^LjJl jlfLt JS^-jLJ . jLjii-VlinILiJI

.1 i.Ui oV"' olJJJIj 0-dl 0^ .li5U_, ,j^ll

^sjii, i;-.LJ' Jj-iJ-' :iJj i jjj*^! 0_>llli

ijltLl J_- ^jlni .Liiii^ oU-L^ yd jW'*^-'

^J^J v^ ii JJ_U ^'A* y*j y ijaii jLj:^1 -S^

oO'-ai- oJ^>" i'
ijl^^'l a* ^b ^

^ SUjt:_ll jj>_Jl jj^j .^JT'J^ Uj^ .if-jd

jl iiki_,.^ _jlt oV" r*" L^J' -^-^ u^ j^

Jl^j^jil kijjj-^'o^ t'- Uk^.ilii.l jj_fJ

jj »£^l oi> jLSj ,4al_^l "Jajj^l oL^

lijJ:. •^ A - ,_5<'>4-l Jjkil iJ^ i-uU jxil

^i >f ^m :i>jJ >^ iw^ ^ l> -U-j

^1>1 ^^1 w^-j .Iji^l ^ J^_j.

t^iil (Ijl-^l 1=^ J^ '\y^ •'... S'L^ =. . J

j_^ {'Jii-L i^ijj 'lS^ ftlajjiLl It iikjj

^j_jJlj J,_^ iiijil ^-IjiJlj jSlijJij oIt-jJJI

j_5=Ij J^-^ isU JaJlji-l "^yj .O'^JIjjJ-l

.j^j—iliill -*lj~-Nl ^^ T^^^. ji iUj;

iiL-ili. . iki_^l A. ^j! L^ JJI j"LJll Jir

IT



iWOi-l j^l Jl^.lil ijljj:. ^;^l J OJ^i

f—j Jj J'^j -jj-^' J.r ji^ •^—^ vV

.^X^U j-iJ^ i^^l -'v^ly l-i; liLlI v^ ^j'j

iJ-Li ^_jle jJjj^jSJL ijj'dl iJlji-l ^^ Laji
JT _}>^'j . JJ:il _^ (^lUill

Jj_>."
ij'ii- ji^ ibl

L^ .'*-^ ^5^^ °JJ*^
'ij'LL-jJl ajj s> b_lp-i ^

Lii/i ^ ._kJi>i ^ ^1 .y ^;

^M^^- ' Jlj^ ^_j^i ln;l>l ;^1 o. ^y^j* jj~- j- '>;^

^=?^ jjj" J^ */^' -l"^! JjS;! .4-A^lj *laai ^ StUio 4J1_^ i/ jj: Jj^l ^ i*ks L^_^l u bl :_^^x.„li iLL->'l

nr

j>j_^ ^^; ^jjiil il3-->'l il>e l^_^ iiiai

Ijli. U=U_1 J^jliil jltii iU-Vl j£^j

l+> Jf J-i Jajjljil ^ ie-j-5ij V U«i_J,Lij!-

.^^jt k^ ^lii Ulf 5j_.l:il uiiJ.1 iSy y^

-jOj aii^Li. iikj jir iiajyi- >-i3 j£l i(JjJjtl

__U«-.i i^.iiilij o'lji^^i jj=lj,i J iiJjS'i ijSOi

jl^L. ^lic ijll^ j_flj) uiail Sjtj^^l ^Ll.Li_)!l

ij>'LiJ,l J3;i_^l jijj". ,j]ji^l jJflLlI Ji;_JijJ^

ob^^'lj iiLJIj i^L_ll J^ J iJii- ij_j_J Jajjlil

ii^^lij ii^lLli—^'ij j^ JOS wj ijJi-= __,-Lit

jl _;ip JS^i J ^jNl -^ J.ir ^LJI

it^^l i!l>l Jj .b> ji iijj^ JlSlil

> iUE. iij^^i J Ji i.LL.'iU ^Sfl JSLUI

0IJjU_NLj t jjn^^y. Jaj'lji-I ujjiu'j
. -il^-v

Jll-jll •JaiJl tJj^i iLL-l J—iJj Lukiil

.i^LJkl ij_jl—il (iO_^|j JaLi_jj

Jiil^^l ,_„j

1^ i- Jl i;;]aJI_^l jI tiijljil __, jU^I

a^ ^^; L:ii;i>i ^ ia;^i l. y.\ [/^^

_rfjjli J_Ji]l jt_ jij .^LjJI _^l ik-l^

- JJ^- 'lUj^l ^La i"^^. '^L^l

^t ^1 Jjl_^l
i^j J /_^_jiC)l JU*:_l

^1^1 >i, jj=^> i^-a.1 iii>i jS^v

J iUJl ^ jjX iJ*, iiU-l fcil>:l-l j;>Ji_j

ii;i>;
^ji^

(.jji j-tL*-j .i|^/-i J iiUi iikli

^1 ^LjWU iiUl iSjJ-l jj^i l.^- tuvi

iij^li'. jj.jU ^i^j .^jjijl ^.Jj'i'l 7|i--. 'j J^

^jil jLUll jlai.1 t^J-j ~aj^\ oLfljJl sijj

.ijji j^ijiij oui ^lyij

!jU«j Jsjaiisll i_j»o i«i.j5U1 oLJaiiil A,.J5- Ajtj

J- "^ i> i=UJi J. ^ JO* ^jJ _,j^l_,

ijLz^l y ^j\\ i.U_)'l I. ^al^- iJaLiil ijLuLl

^ il'jJ' .> I ~i^lJUJ;=pl^ -Ui



7^^':^'^ issv^^??"^

f_^l >:w ijllil >- J^ .^j^'l :^ ;r-i^.'=-- i^-^ -''^! J^ '^^'' -^^^V'

jjJr^'
w-laiJl ijlJ ^^1 ^l^jj'jj Olj^p^ iis-wlflj J?_j^l Ol^ J>li

sJL^i ifj^i :,v ^>^j^ ^L-»£ iJaij^ J ' oJl^j

.OrhisTerramm Ol^it Ji-^ i^;j.-- _^l jjl

J-A^ .iiajj^ V. __jls —lU^'l lis Lsy-"-! -^,"

:.^'1>I ^ j^\ jJ-^fll Ij^ ^jUI .Djill

.^Ai>-"^1| J^"il' Jt>^ Willi l.i!r

.1^ ^1 Jj^l w>l c^i,. .>> j£i.

^^Uil j>ll i^J '
11 " fl^l J')^ W=i -^iji^Ji

ijiii 1^,-j ^j .j-if ^r-i^' J^J' j^y ^y

i^ :o_Ji jjL; iAj^.; ,JUJi vJLiS^'V ii^L-Ni

^1 ,j^ ..igi ^i> j-:^ i^'>3'>

^,Li£ =^l ^Ull j^- -i"'l> «^,- i^'j^'l

^V.lf ^tSl^j j^ (J il+' i/'; ' ^,' ^

^1. S^ > J^-^i.- J^i s?^^'' ->' ^

^ JaSljil ^i ^-A^l Jl .-1=^1; Stl=^. L-k-jJl

.ijL-jil i?'>^' i^Jj*" .^4^ "ij'j^ ij!/i:u-'

Id, ii
. ^'itr- .'isAf'ij ^j- i-Jiuij jj- k::_;lf

oJif L[JUU iili_^ ^ LSp.u i^JJi nU>iji4-i«

^jSi'i iUi-l J=jiii ilAi-Ni ji. Ltli^i iJi Jii

M>i ^ir, iljjjjl ^y ii;i>l ^j Wj£

I jLajll lS-I^I: "^ -i^ _-j.JI iUi ^ jtj^jil

^^ .^^.^ > ^l5Ci, J,}^ ij,V ^ Mi^ j^-^i

-jl^^uLI «_flj .1^ ii ijiajl i ii-lJl vl'b 'ijr^_

,Ji__uil ^jiJ] iijij Jj_r~ iaJI_^ Jjik-jdl

j^J '>j* -^'J^ j' J-J^ -^J^ '^J^ J' ^'**-3

iJ .ULl

C^jjj'ill OSl^V > '^ '>" '-J^

r
»

J*?-
03 i^jSll ><^i o>^- AJb.j Aki>l ijlo^l- JsU-"^! 1X» aoJji ^JI ^L^VI J! .Ui;:^> iJ-^ <>! ^ -tU-^^li ii* J Jpi^\ ft^Jj

^^ _ - i - r - T - ^ Jj Ob-_jl ^i) .ASlS" |JU)1 lUii ^Jiju Thematic i:^^^ illy- ^^1 j^:^^ J^^' IsU-iN' l-U j..

nt







Y(VJ13;^_*>J



t

.^ik^i si^ ;U^ c^ i*-u. oLiPJ^ .(. n . ^uijV^ ji^ >^^i ^

Ljjiw-ill «-ia ki-iiJ L.Ai« .i_jUI i5_ji j_p.~aJI

jiJI liyj .j--)t.Vl ui~ ii-:^' J=- ^r- i:.^'

.Ui _;j,i Aj.ij .U-U jt.U,i .Jw ^ iiJ=_Ji

Jl i,/^\ ,LLi ,V-^'> —^,* -V ^'r-' J='

_1^ ^ JUli Il^i ;^U :^li' ^ V^' J^

s-a;_; ;<--Li^'l -!=^' ,-.^:«^ .b-r^ ^^^j"*^ J^
ajlj^ is-ji iJL^iiL V"j'j^ ^J-' J^' ./ °'^'

L..UP 't'j*'' Vj-^ '^ LjilkJ ,_r*-iJl j^

.^JiiJi ^ ^v^' lljIjIaIi j i}/-\ i^j=

If ItljJI _Jail oLj ^Ji*- jJ-^ J=^l,>

J^ ^^ .Lll ,ij ^~^ll 5^1^ .^>'i

J,S!\ Jl a'J.1 3j.Jj -jli^'l V ''-^
'*^J=*

;5kjil oljtJli .jlj-:^^ Jijil 'L. il^jo

V^l ^IjLj :)lj_,aji _^ OUv jiH; :Oljl=JI

j^l ^'jj-^L' c^^-j-^'

^'^' '^^*' ^'-J.'-^' -^-J

.ThcnnohillirtC ij'jJ-*

Jl -ijji j^ ^yi ««j; ^i-'i jijjjJi ^.

>i '-:-,^.l J^ ^>j Jl- Jj -^'i
cr^

j-u^l ..•fah- Jl 'ljj J-j^ J^ ^\U^'<

^_ ^^ jji j^^jjijji jj-^i :y^^'' ^^
c^'j'

^J^l i^jil j^ Ji.- ul .(-AT i A J-* J*

liV j_jA>.l V ikii J-*'j ifVA 1 Jl J~aJ

Jiiil Jj^ ijl_^ S^_,:^ -jljJ :«jlj^' iifji

JUJ^H ^J=ii' -^ "ij^
'!-

J'J- --^ i^^"^'

,.lj;^Ml i^ ^y ijji. 1- . Jlj-J V-f^'j

,^' L-j >^!- U ^;>^h o1_* J,;?^"^.^Ji!iJI x^j

ii>i .L. bJ i^jV'> -M' J ^j'-^' "^^

tUl ijV V-Ji J Slk^l ^IjWl Jjij . Jl^i

sLlI
J-j;

LOljbJl J>»^" j^j ,i;?.k-JI

^tr_^ -M- W '0^' Jl ^'-^^ ~<M^

!
-! ..H Jl ^i-ti; 3j,l UL- ^j5^l Syij^

, -.^\ ^'i\^r-\i Jajil ijlj^ «rjJ .Jiki^;

j*t- U^u * .J^l H^^^;^ /»- '^U^l ^|j-*^*^^

J

^^Ijl^l J ( ^ ° ' -^^ J!
""'-^^ ^iJa-Jl iLl*

^^jii^-. .oijijii *Ji ^ -r. . Jlj^ Jlj

l>L^-_; :i;,J=^l sLLl o^ Sf-j-,- ijl>i ^ji

i^a!I Thermoclinc ^J'ji-'' j-i^l ^Z—'' '^

-jijj" L-Li-ii =-ij -- -jj^^j **j' *"'^' ^yw

j-^Ui V J.I-J1 ii^i .L- ijji=^ ;s-^r"

[
,1 Jl Lp-U-l ^f::^;

oLLl oJw jS3 .«vii5i

,"/.T,a J'j^ J! =U-* J ''iy^' W~—'
^''"

.L. i^ji. j^ y.'i', J j-jLui 0-- ^'l_J_.

;l^iU^ ..^—>o vV Lj^jVj^'i J-Uj i-l=^i

_P^ >ljil) ^_^<li. 'ji^^l; Aij^iJl

.{.j-^UjJI. -,^l5ol. (;t-~^lj (-1'^!,-?'

. JU-iJl -U:»;il j;^l J^ji-^J ij>-^^'i

.^=4Jl J-)lq .^^JVl ^,^1 ^>ll -Uf,

V'^i i-LS^u^l i;,li)l J^- ilj^l aUI ^Ul

^1 j^ U. .^^1 ^1 ji ^>4-i -u^i

.^^jVi =L. ^^ 7.= V J.l-11 i=>' >>>^

ji+iS'i J ijxi^^ JUi ,,—ill .Ji" -^j-;j

^ A;^_^ .^"Vl Jiill ^l ui .iijiJ^I

<w> J
^- "/.v. Jy~ ^L^l i-^1 J^- ^i^l-il

iuil y. J-)U=>1 Jt olUiil ^1 5l

.\^ ja. \A\ j!^l_^l-j;ii;-UUijriUli

Lj;3 .i-k=-l_. inij Ljis' OljliJi .^-t^iu-j Jl

Jl clji>1'l Li ^ji to^yi -5=^1 ^r>,^

i^y^ V^j l-Ub „.v jjij ij^ U.- -

j^ Jl %^l. 3ilU_;Jl ir^i ^, -LjJL.

^ ,J1-^' Jb .'^> JlLJl^ij W'j .V'l

^_liiJI =U loT-V'* -W^> -J^ji^'
J^-j^ J=~^

.JL^l

Jl "^j^^j yu-iJi ir_^ij i«^ Jl U!>

'ii.V^

Jl a.j Jf-Uail -^ .1 r>!-'j-

L^jj;i_, Ul^i. .v> Jl l^->' ^i -'^

.JiU-iJI ^,- L_,i ai^ W L«j^ j!

^jUi J=^>j j-t ijL^i 4=^^,^ :j»«il

i ^i_^i ^j-i ii iiJi j^. ^^ jo i(-i"vr

^ ^i J.I j^i «; .^i JUj:i Jl J^.^;
"i Ji^i

.j^i ' li J S.a;-"=; alj)!' OIj.1; ^j i-1jj1»-I

^ jLjU jj^i -kJ^i J is,,-l-l _-f L-^i J--f'

jlij ^ll S_i_iil o'lil iLSil ^ oUajil

_^^ y.^.V jl^l; ^iV^l ^.'^J -J*-^'' ^'
.^>jS'l ^ ">r^l >UI

i-i_Ji ^ iiiii^^ i-i.^1^ v/" J! "Ji->';'^

^^1 ^lij-j .OjULIj iilWlj fUki' ijJ-i- Ji'

iji/- Ol^jJ 'j'-, ^j dlJJj i"il5' ^j'^1 iU-jl

_4-j li ii.j1lll iijt^^lj "j^'l; li'^iJ^J ''j*^'

.jlk.'Ji iuU:

UUk-I \^^ ^J ji\ k-Jr^^ JLJ-I J-^^J

cf Liii J :,->?'ij? >^^") '^'' c^ '^J' '-^

iL^ OlJL-i li-~f libs- i^ L-f
-, - - ^

l> "Jl «Lii^v \aj ^ ^'ij jli. oM='

ijj jlj_.( i_!l_iSi>l Je Oceanograpliers

i'^ ^L-i J^^j-L, Ui" 1^.^;^ lS>4-I -J'^AiJI

J ukii ^- jJi yj: _i/.' ^'4^'' -^L^i^'

:ii,jj.i j."u.yi oj*L. -lij .j|_uH jjj£j

^ .^>'i ^1 .i ^ui j^i ,^-

,-^iyi iL^j ,ij=-i Jl JWi J=J^i ,^- O'lyiH

'y^ Ji^ y ^; 4-1^1 ik=^ii ^'i'l

Ul t-lj UU^j IjW ^ji_J L.:?-^ jiwl ^^'^

^.j\£i\ oij^ii .oikjii ^i.-y jj^ j^^"

i,_cl jj jlj^ lJUII J:^ Js- iJii'^lj

J''J^ yij^' :^* -^-f £=^J^ /^J J^**''

^;J:^>1 Sea i-L^ ^" -l^,- -'.^^l*" -1^1 ^••

\nA



VJii-u- 'U'\.o- o-J'.V-,^ i^^^.jv

.i-jUl «-L^ j^ j_jii Oliijtl Aj-L™« c~r ^jS!l i>^' j- ^>f ' w-i-aJ' ^ U._4^w^ i«_U;_j ^jl>l j-^p^I aUi^i Ja:-"^

.iUflll jl:-Jl J Ji^^ \j>'^i ,'^_fii\ jbJI J ^Sll Ul.- ilj j>ij JJ,1 iTjs-

r 1^-^

1.^ —

(itU >-Vl) Jj-IJl J^ J^' ) 14- J-. tJ-OJ

n^



ol^^l ^yiil ^ii^i jUo- L^ ,.r . l^lijjl

a^_, .^1 _> ^^ . .J=i^i > ^j J\
VA^\^ l^jj fl_L-^^ TTjjJl *f-_-^ ^U i>-_jil *:>?-

j1_;.i::^l ^j .Jfl^l -tla^ Jjj If^ C+i" jJl

->' Ji .ujl ji ;^>i ,.^ ^t_^. .™;i ^^^

jj*j:™J L-^lr_jl cj-^ -^1 .o-i--> 'I*- V" Oj-:^->-:Lkl

i^-j/j
-tjijljjjl Jj>~^J iijJJvll jjjijl

_jw>i_^i J">i^ Ui^ N lJj-UJI JL.J oWjli

i:aii it-jii (f-i j-ui j^- jii=d w liLui

l^^i _^ ^>ll Jt- .t j3l IJu.^ Thai Wave

111 irj=^* -1=^' ^} -^' "^j^ 0* "'^^ ^^ ^

Jj^ ^^^J I'lAJJ^ kl—-J ^llj—^'1 Vrj^

,i;,l<:il Jj-'; JJ iiA^il

Ja-il ^li ^ji

-^ " " - - - - 1_ -^•

.Oljjj. -ijjU-l _J^ii"i isUkl -<cji.^ Jl

^5UJ1 _>-L4Jl ^li-ij :^jLaJl _ji_L^I

oljliU jj!>lU e^l Continental M'iirgin

lijlill jj!l jj jib j»_, .JaJ:l ^ li _;_,^

^jLLJI >=_i_i^ij vCotiiinenlai Shell'

^jL_^l ^_J_iiiij Continental Slope

.Continental Rise

.^ir. Jl_p- **.* Jj-«'_; itlil -Z-^ 'h^^j-^

1^' \-^ Vo Jl ^jLill ^;i ^.:= * Ji*. ^^-:^;

Uiiu' J L^ 'V .jlsLdl ^j«.- J ^,ij«!i IJs

jl:>L.^_;i^ IT . JI_U=i^"|ll—iJ'^;^'

^' .t^jl^l i^^l J^ «^l iUxT itiy^l

jLjj J=i-, .ilJi ^ ^lil ji ^ \ ,T jjL^

i___^ 'l^^ ^^ib i^lil jjUJI ij_jl J-uJi iibi.^

"** L^'j^ *ji^ t-J^^ '-^h^

Ol_,til|_^.^V j!^ j-*J il^l r^i—

j-t J> «il_pi lUl .jj,!; ^yi I^a; jdl

,^iy.,...

jjjjj .Gyres ^L»ljj ^/^i' .-»J-l ij^ »j_/Ij

V- jlfllil J itLjl L_jjlit J'jj-i ols^V i-ljjJl

jljjj ,j~Sj._; Lt'j^'^'l Ja^ JL^ ioiyi i^jl-dl

Ji>- ^^j^ illL.*! ^Lil j flt-LJ'i I jj'ii^

^i oijidi 4i ^ »^ ^,> A'^";
'',— "^'^

.i> jl itji OljllJl OJJ ^^j^i'l Ji- -tijil

-L^i?- ji ''^L^ OljtJl lUll Ol^HJI jiij

^\ji J ^,jjj oijldi j=jNi oijjo _U>vj

,,b- -L:;i i^j„- _^.i ^ijidi ;^i, .£yb

jb-_, JL^ll ^'lj;t„Vl jtoj J^l _,b-j jj.l^.iH

J_jj- jidi 1^'.
. jiyi jbj |i:j;- .Jiij^i jtoj

jbilj fciiJ^l oljldl ^jii i^>JI Ji^i

oL- r-ljji ni-ij- i-'-u- lUpwdling iijii ^Ja—

oJjLJI ii_»jjl aU.1 uiy" i^JJ LiiJj .(^IjiJl

.t j=U:.ii vji ~i=_]i J] wi.Uii ji^g tjJij

iiij Ob'Kj tIJill _^^.L ijiltJl ill. .J.I Ii

>ldl J ilL-'i'l iC- dXlllj .^^\\ ^^1

Sijill i^U^I >-l>iJlj ,jJ\ Jr-lj-. fl-ii«ljjl

Jj;-_, tl>L-Ni L^ jliW iJljll .LLL-; Liji'i'

^ i-i'Ui ijilii ^lijil .^4^- Ji. Jiii^jbl

^1 Do\vnwelling Jijtl jJa-. aU. ^li^l

1^ — J - h^ -"^^ ' -

^ ^js^ LS_ij LO-La OljhJl p^j .J-lsj

.l^]ii-jL.j cLkl 0^ h ii>- h olij_ili

ilil^ ^^JjiSl jl.Ldl ^^.^ ^.la^ Siy^ oljld^li

jiiUll ^ .-Ij.'iJI Jl ljA»^ i_^^j ,JiJ:l ili

oJjUl iti'l aL. jj.^ iJajtl f li oL4L; ^jJ^J

_]i^j jJa-JI Jl Jj.^1 (lu^Vl ii>. al4b til-

ij_jA.j aLlI il^^,^- l-^Jb-s^.* -^j.- J [Ol^rjll

tbM oLaJJ -ifllfll °Sj- J^i ojv- "^ < tUfl a*aj

Ol>-jll idij^ i-j.. ^1 (Icj .ol»-J.I Jliil

Jl ij.^ >- J L+LO, ji JLJ>U ^„<5
^i|

jJkH JjUl JLj')'! £'_^: l.J^ .iy>i

^ I— - ^ - ' -^ w \J'

Jl p^ja_?ti n^ ^ ['^^ ,la^ ilj^ ,*>lSu»^ *__jj

aU,l il^^^i __ti-i Jl f ii-liVL. W ItJ-LiJI

jiiuol liJ? -"^^ii^l OL»-jil Jiji. -L^l jIK;

w-



-' ' ' '
s^ k_ "

^1 tSjill J^L. j_~L' la;-^ ^J Ijj-I O*!' (iljjl

^l^liil Vu il^;:.^ .(_i Ja^l i ti ^1 Jji;

^^ ;S;^i UJJi ^i - ^>jVi Manilc

Jj~|- Jl »ji*-^l jji-Jl i^'lUll ^ i'jj'ljjl

t^Jli^^ AiJj^iSJ flj^^ *Ji'lj -jjljj '**^J

.jSM L4JI j-JaJj j^LJi os>Ji jl^i

[fKt iL-b- _(l_,-ij.lj ii;»^ «i-=} ^-J-i -JLij

|Jliv Jl^l Juj J_j53- >^jS^'j t-J^-.-ail -ItUi

.;J^ J^ JO'i'^l J-^J -O/ljiJ J=l-

J*Ui tijjJ-l sJi Jjj .L^ ~-t'j^'^ ' -^iJ-jJI

O- i^Ll ^J-'i ^j .tkjil i_^l jWj

j-ij^i^i ?^'j j^^^' ^j^^ ^t^j"^' ^^y. Jy~j

.iijil >>J^^I -^^J ^jl^' -.^-Ua* cW ^i'

ulUIji ^Uli jA^ J^l ^iijil Oii^ lili

.UjJ'j ^1~Jlj j_^lj iw"iJ^l oLjldjj

j-LlI ^j> J ij>j-l uj-^Ujlj ii^l >Li; jJjij

«i^ oij. c^j^ ^ x^ ^' -^^ j^-,

5J_S ^pHv 1->*^ '-'>"ij ^SLIL 3j_J^J" ii_a_C

, jLs Jl ^^ JjJil tU ^ s—'j^J' ^j^

.-tiiJI f li jj. ;^lj:;._; i^^jUll -ti^l. ^yl

Jl__.;- iHiLl ^tCiJ ^ll ;i^l V— 1;>" ^J

aJi ^" :f.U,l .^ Jj^lj ^IjJjilj ~ai]l

ji) ijj- JSoj .ijjUli ^i^l^i _il^ _„jjLii^i

^j j;- fJl" J' W-'j 1*1" -iV^' -^ *
(

J--''^

Ji^ ir ^^^J^J'I iU ,1,-U.ll
,

-k^_; Ji" jJ=_; "Ai:— L-.! j_jktl. :iJ^ ^^

^> ^; Mid-Alhimk Ridge ^U=Si

^-1^1 Ji__. jjj^j Ecial Pyciilc Rise ii^^li^'l

^j?^' JL^ (.-ii" ^ji! -Mid-Indian Ridiit

i Ujl jjjfj^ Jj_p Ljit _o'l'l ^ 3_j~*-' JJc-^

UJ=-; J L*i-i-" OLjj ij^l ^.W/ -*'>^'

^j-^_J dj(^L^ jJ'l^ Ji ^j^' ' J^ -^ jA^tJ K

V—y I ^j LAbyssal Plains ^j/ "ij^
'wj'j .VU/rS "-^^—'^ Jj4-^' "J* *)!- .vJi-^

u^: C^-'/ J-^! -Ml J! j^+i'i'l ^ ^t^i

-T oll-T i:;lf
"JJ^' ,-i-uri^i

l^ tUJI jlk; 'S—'j:^! ^r- Ij^ UjT 5I>1'

-Oozes Ljliij;^l |._-i

Vl^ iLLj,lj till 0;^ ^j_iJ,l jLi-U Uij-I'ij

-lii- 0=^ oidi j,j^i i.jLi'i'i LS^..s:,?t-

,j^ j_E!l 0/JI _;>-ly iL. ^'f U)l jSLiJ JlT

i- Ij jjx; ^iij" i-j^ OlJj^ oJ* tLJ«!l J jlr

ij^^l jiJl'j ..^yi tu- ^OtLJOljli Jl Sk£!l

1V1



^—.j—JtJl -->l..-.-jLJI

^jail ^^Jaii l<u-lj ijUii U Ja?-^

Sj''^^ ^yiiJ CjIJIj-^ V* jJ L?*

^(^ jj4* M'A J jii'j
f

i • * 'J

Sar jl-J '—'j-''^'* Argo j^jl Ujij (J^j^L.

i—t^ tTiianic ilnUJi ^lii^j i3i_;^uii

.U-^ .lui jJ^L* C-J^^J^^ OiLl

j* j>>-j~

l.A'l j,__, JU)1 LjW

oiildi A^ ^j^" iJUJi oUidi oij.
J - ^ J-' -

. Jjrj-ji ouiij I I

oij>i.,j_^j;
,1 oV

,"J Oy~,

^ jjL-^i J._=t-

j'l^NL- i^li-l O'i'i H. c ^
'<.ij£^\ cj'i^ ^j. -j^ii.11 j!j-^ ^t.-L^- ^1

,L.^, . ._j- Lj;-j' L. o'i^l

':>'' ^ Ol:^ £•-""; .J^i -li

JLj.'JI JI „rw=ljE OUIjiJl -IJ-'

jljl Vil jl—ci
J]

o'l-jIUIi -k^";

0<?*-^ *~tij^ 'Cj^^ oUrLl ^ OU^ *i>^^

jL,/ ikjy ^j LMooring Buoy '-JWI

cCi,l ^lii,- jlf- i-JljJ^ ^_jJ^^ \^y .\S ili-^ljj

.J^l Jj
Olol sit Jaj J. ,^^ J^ Ji. jl

J->- -^\y^

i4_cLw1.1i jL^'il L^ljwS'l oU=l>i-

^ - J! r . Jij>- iU.Ni :lj„ jy, ^l^

ts" ^J ';-*^ sLl-iJ Jii—J Ij^ii" i-ij"j .(•

ilnjNl '_L- Jj- Ji:ji j- JLi»^l iL_i . .
jrJi

^j .OL-Uil (^j:--lj ^^1=^1 /»1^^ Mi>

.5-J-jv "jj^

jljji rtS"j^^ iibJl iJjLJI tSj^' ^^! .^ rAi,AiB c

iib- jXii ^ IjlJrf
J,—

jj ^1 isU.1
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ijii r • i^uiji jj'jrii' "ijji^*! jjT^

wr
ibjjj:^ ^JA



((? *• —-S^D iJUil *^_j*

•jiLbi jlj^ i;rj^

Wt



KtUflJi jUiSi ik-1^ ijr^J^' *^-^' ^ ^\iS fTj^ ^_ji?Jl jb'

jl^JI .L. oi tlU-il jjui. Jij^ij -ji'^ti-l

i/iSj^. 0}Ul^b t^lj _,l5;_ja iJLUI jli

iJj. jj. Uii Ji4i -,-^Vi V^i ^>

uij-u ^^1 >ui fL-i :f^ p .^u^i

jL_iJl ^ fiUjl jjUl L._,I j\^ Jl iiJ^_

^^ ;^>.l -L^>i ^^...iiil NOAA ^_p.S'l o^ ^.- ^Wl ^ A^ ^l; y. Vj^ _=Jj^'

a^^\ S^^jjd^ sLil jJ^"j tilji* \ • L^ >l >>-

alj;,^ ;;t-A!J .Jjjilj J-^^'^'j >~=''i'L-

,L. t* ^l>:.lj ;J;i.l ^ ijl>l sitAtb i^jOJ

i^_,; JjSj l_;_;JI _|5-L. i'Lij ,b_Lli-l IfjjV

^jJL^^I Jsj^i i^^l jbJl lit _t^.j

,lij^l JLJ:. J 3*-LJ1 ujjUp- O^jjj b1>^

J OLliJI. oL:iill iTj^j ^_^l JiJIj

j-^ ^^^,?*.J
^jbJl ^>JI t_JjC- J ''^:r"'-

jl^JI Sf^-i y-kj^ J^r^i JJi-S^I 2^

j^ ^U;^ i^ljji^ -jj> J HalterajJ

J Jajl'i jL_S*j'l JJ-sJj .^1 J* J^rp'.j^yLj^'il

L-kjil -Jj„l i;j.l_j ¥jl^ iu-lj^ |_j! Lii jLj'i'l

ii-jj' OljliJl i_l_,J Jj cLiiJI At I
." iaSljil-l ojjj

Jbjjj .l^Lcij i^J=jtl oljbjl Jjt ^ i-'jlkll

^.^ Jt ^^l/_^Li_.S'l ^lj;j^_^1 a*bJ_,

^^fUaJi juVi ^ ijjiyi oUjUi ^^ iiju. ob.r

MjJj Jj^l y*l;fe ^41^ rJLJI *_ljj Jt tLiJi

.,j;54-' LJ'AiJi Jt U^'l," ,_.Ui-l. Uj^"

^r*^' 'J^
bll

Jijil J Lj-j jjL iij»^ jlc y! j/j'j^tAll jb"

Jl Oj---Lo -^i^ cL. jL_jjl jjyj . JL._lJI A4»^l

_.ol_^'>Ul jil^ tjlj. jjJ-1 i_|_, .Iji^ J.-)l=^l

ij37^ i—i ilij Jj«jj li:—ll ^ l^jj; j^il 4i- J5U-

jy "^-jiij iaijJi ^ii^i ^ jy^jyi^ jb- jjj j_.yi

, Jj-I jl aJU .jLiT ^^Ui J5L~! '[C;i-" jlj^l

J* L( jis- y;>»^. t^jL^l JaJ^l J jU jb- j* j^^h

jldl li* ^:^^J ,^_^l I.VS' ^^1 J^UI J>

:lI/ ijl* (jijii^l _^. ^L_i_^' ,F1 Nifio )
);^l

'j~^-^,} iLijS l^ jf ^U-l j\^\ lift j^Jiij .J")li' -^^^

=LJ^I J^ .jlil j! jUl :iy^ }i Jj'il JjJlf ^^

OIjjU •] ijjlil Oun- ,,j_flj) j^\ ijlj. illjJ-ji-j

.^^ ^lUi a>)i JUji^ :>. Jj^ j^\ o-i^i

^ji Jf j-ij-lj iy -iJij^ U _^ !*:ii_jll ilii JL.J

ijiH ijjUi sLii^ jl ii:_^i j_^ij i)u_^i ^
j-:Jl jtji Jl ^jSfJ .-Ji~Jl Jl Jjn-^l j^ iiiill SljlL

Aii .^Wl
_;_^

oj^ii ^L.1 J -^IA\ ijj^l J Lj^i

jSLi; ij_r b-itj L.._ijA;lj LJIjij' J IjjXi Uli-

.a4^j«*^l UjjaJ15^ i/*^j J ,Jl^\^\ /-m ij;jL:c-I _^

jjjlj^^l J ijXj^ O^LxiaJj JJ_lt IjUa^l L„.l^ i\il L*^

M-jjj Jsujii =b. y_^ J j_i; Jl.>^y I =1^1 J j-i^ii

OlS'j^ ^ ^1 ^y Jl ajjJu ^jiji U iLjJjIj^

Wo



-^/,' ^j/ 1^.5_j iLLo_^ ;Lij

J »j',J-' iJ-* ,'-Lj -1J_. iJj_.^ 1 "l ^'l_J>-

J.l Jj_i; L. I^ U^ . L^ a* 't V _i.^l

i^j^ 1.5* '^^j^' T'^-^j '-^y^ * '-Jjj ^

-j^ vS"- •-'- -^ -/ - ^^ - -'

;jj-l _^^ ,>-ll'^l ^'<i -l^ji^l ^Uax..

,j^i j—i- ilLsj .JJ.ii' _U^ j^j. _-t ;^jiil

y^''; ;>°—j^' k,V-^j ij^jL. __,;-,^ jjjJi

'i_lii .ii_yiill iijj-l i^' ^It-J .=_;—^1

^ jXii „'-iJ-" 'J,'^

, ^ L^^jNi _.^ j^ii Lj^j^;.! iju= __^', ,^^^Ni

ij-j iLJj j-ji- ^r" _^ ^J -Lfelt jla^

^.Ljcs . ^ ..I ^'.'i I '^

=^ iVj .;^> ^jM^ i i A. .
^li^

„>_,y>JI =^,^ o-ijij

-.Jn-jLi ij'il -.^—ii ji_) i.lj_jJV Uj^

Lj

dia ^iL- ^-^ M s'uij- -^L

J=^l *^ ^'^"_3

Lm S i;-- AK ij,jLi .Aj Jjl ^> V^l oLll

>VJ" u-^ ^1^
^^

j^ idlklNlj 3i_i^l| l_^j)lj «iLljJ' jjJ-l

^y^j ^|X-1; i>li:!>l llL^S'l 01 .^.Skil

^,1; (1^:^^-;' r a 1 .

J\^^ J. .J J_^ ^1

ijl—. ^j iLju^j LJ j-j "J ^;= ji ^^^1

i;S\jS iiikJ.1 ^' a,_,j^ JAi; JiS'ljJI

4JjVl Ol>ll ^jS'l (LJf ^yt.j

.lib jj i^'jJJJ ij--'j' '—''j* "k—'-'

y\^ ^ jU.U-1 ;^- :j;f Ij >LJI

aLiI qAp JiJI L^lj jj*" L ^Ullj^ .is-^oxH

l_ I- iw -^-'

iL^ lj,J ^--*ij" o,^l ^'j-^ i- O'i'y-

All (J j V j—--^' All oJ J^'-l-' Jl

eL L.Aji ^^i Js>i\ Hi ^a; ill jUs; _ji

iU> ill i-L^l ^_f^l Jl ^K- ^Jl J^i

iy'^ \ \ ^ .\\. ULiji i ^_r^'l ill

Lii_j>J^ _^i Js- Li^-u ji Nl li^iU-i iji

i^^ *!' -ji Ju^j .^'i\ l^y i_-^

^Ijilil. uLlI^^ «j=i:" jJiL_>'^^>j'i'lj

i_,yi oUl—. L»j.^ _^ J=^' i-W

.1a^ (Aijn j;4-l_; -iil ^j ^'

.^^jS'i jijji ^^ i^Ui i_>i_^'>'

.l>i jbjlj

A^" kiiij ^>; -JLi

jy^Jjl :^;^l iiULl jS'L.'i'l

^ ^tUxli ;.>^ .^1 aVi jJji (OUJi-ij

.i_,_,l^l i^^l olk^l ji All olf^

L -lyi |io rO lA* i>-L L. ULc^.

Ul
.

.iiJI ,1 -tiitl -,j^ .^.Jj ..a; lo'-j^^

^\ li. ]iliii Ulj.; jij^li ^j* _^

ll?7-v* j^ t^jjMJlj Jv^jl _r*^^J JaJ^ <;caI

Tidiil =L].l j_jxw ^ f^LiJjl J ^il;

iiil tijiil iii^l_K -^ft jl ,;;Slc iSeiche

.Tide-Raising aJ i^l^-'l

^---^ ji^'j
All

.Ol/...^^i-....ll Ol_-ii^ .^-k^'iX lia L)l!

ijjl;il jUjU jUJjJ-l J :lil jlki jl "I'l

j; jl ._^ iUi^ j£\ jjs;. ji_A iLf.1

jl^C- .J jjUil ^'1 ;\^\ J,y~^
_h5'I Cj-L»^j 0'^?'' oy*^ 0»-Aj^ tAi^

Lai -^ ^Jj.ll Ai^ ii^ail /^l r:^

j^^\ '^\y, OA^ JJj .i^jbsjl Oli_^ll

jj^ ol iLj^ Ljj U lifAflJl oljLjjLl ^^

OliaJ:! ^ jjf Ij III

ii-,?o ^j-i ^Wy j>^ij All jLj^; ^<^

ffAj> i;>t:Jj .l:;j\j y^^' =J-^^ ,_j^^ ^'-i-^ 4J^

^S'l ^'v^^l c^Nl V-Li-jl __jl_^)

JaNl i_ij ll ijjj'i'l Lfclijjlj sL*l)

.j?-Jl aLl iiUi- JlSJl oLT^jvj i.(=l^'

.jj4-lj aII Oljb;; s_,Alli!l sA« ^^.S—
ij

.

JIdi J^ ^U: ,ij ,L^i 1^^ ^U^'j

•Ail) J>l ,j4^ ^r*^ J!r^

J_ii-lj ill ijjjll JjflJI

:di ^^. .,.4-^- ^11 ^-jiii ^ji

^li-l iji ^^ jf iUa^ ^j ,_,_^l_)

J B-3.a.
l

l a^_j A^j- "r* .i4_-.A.j;jl 4I ^j.*ijl

toj^l "*^ ^.^ '(iij^>' ^^^ °>) ^'^'

J.__^ jlAll J J^}l\ Oj^ _^^ ^- ^l_,

^^l-^j^l f-likdi .;j_^l ^1^.11 fy
•i—^l-^^>y

-^l^j'a'l ^i;iJl jLxc->'i j liA^i lilj

i_i3j.lt jij^ ^^ ^rfjjl JjisJ i^^ 't/'j^'

i^l ^. L^li V-' ^) >>' V-^^

All aAl_jil ijiJi l?-_^'j .(^jjNl _>. ibUil

dJl" j! j-^l J_J>^ C-^-- 1(V'IJ
J^'^-^"^")

^i _i'_^ illjj
.
jiNi ij-jx—^ Sli^l

li^S'l y j Lj>l_, All iAJjll i>iQ liji

u>. ^ uli __. -kJi i-U Jif (i_) .tij^Sfi

ijiP l:^!^ Hj .^jjjyJ i~Jlj j-iJl "ij-?

Jji L- jbs.. i| j...-Jlj jujj^ ^1 J.JI

ftifljl jli ll'']" -' -liJi J < • ic-L- Y i 'i4-"A-

ijjjjl LjJ j Jj iLi jl>-'^,i^lj aIijjJjIi

J^^ ;>i Lj>lj All iAl J.I SyJl Illi L(lji-^1

,_ ,,' ij^H-:?i1|^-B ij^'j».i ^ fljjS JlII fljiijl

.=-)lfI iLiili ^^ ^^-LiJl JaJl j;U"

oAA ^ J>X^' j)^U Ail ij_,o Jli JbJLj

ill s j J,, liijj T Oj itl_ 1 T aiU-l

_^.*jji o 4. ^^ u3l ./y*j~^ .^Juij i_^_^.*jjl

iVJ} All IJ-^L^I tci»:_^il _la>-

'jj^. fj^'
^'.'jj

^.rJj-LJl -uLlsLu*

_j_,..
J^jJ.1 _pJl; i-jUl J=L^ :Si-LJ.lj ^_jll

4.^1 ^i ^ j-u L^ iL/; ol*4-i ^-^

UU y i iiJlJl i^jJI i^l J"jU^ o^lull

laa yl ^j«i il^Nja-jl iij .*V-> '^
"J

^X' ^Ail ^'_;4-l IJ! J;^' 1^1; ^Ilii-Nl

jjjjj J>;_:- .jj-llj ,^_j_ll JSj~^'' Ail

^j_i.- lij-iJl -iJi.1 - LiiJi = -J j^'uj T i

\vn



^ V.Ip ii:_Ji j-ui^ ^ ;i,Aali ^LJij ;jj1^i j^i sL. ^ir

jjSilj Jl:>li-l i_^j ^i JS L_iL^ .^^ J<i^ _,U;)'l ^y^

ji US' tHelladic ^^^-ri- l=>^i i.Li^ o-uii -kis i-ju.Oj^Jj^ Jji I -'JL

^^ i~_il _ji_il Ojk^ -lij .Helladic ijLiJ-l ^ iyiuLi

_P^ii^ SjJs-Jlj jj.:i.>..iH Ioj iLji; ...J 1 T fUJi o-jj

Aii LJjr.l_-_-i-'i li :^' i^-ij ^_; Li^ltjS ui .-,__L!="i'i Ji^l

.tlJjjv* t£' Marc Nostrum j.—
I Ue iliji^jjl jUaU ija-ljJ>l

ti^_^l ^'_,Mi /ijLi c,^\ (^ i . .J 1 \ . . ^^ :.,;. L.

Jjj 'Lj^i— .Ul>j iLr-'j 'jjjj* il* J-'J '>'^ '(h ^} '^'"r^i

i/ -U4JI JlJ-JJ c U '^ V j-U U^yi J_^ UW ^;. /w:li ^U;_^l

jjjUl tift jL.jix_l ^j~'l oi-b t^jjl jJJi ii.) .K'\A »lt-

.j^ ^LJl j/il Jiji ^^ jJJJi' ,::_^j .ijUai -^^ Ja^^^i

A-ti ji j\ iidJi_^^i cjyJi ^^1 w__. ^._t—'1 sLi j-yii

ojJLjh ^Ij ijJi^ ilXJ^ iilujil j>tJI i k^iLlI 1 3I JiJ.

olj_^ i^lj^l i-U-Vl i:i;?_i.ll .jj-^'l
ji,'!^^ --aiJl ^

iL!^->UI ^^LTl iJi^iil Ljj L: ;^L^ii olijllij oljJj^i

54-I.I Jl>tl^ ^-L_, .oiy'lWlj ^1 l^-iL- ^1 ol^UJlj

^ MjlLl jljLl J^ ^11 _,l^Vl ^ jl a;^UI jAll _^ .OjU!

0U.1 jii^; ur iJa^_jiii ^ 3;y.Ji slJ-I ^jkJi jj^jj . is-ijJi

J_iji5X.ll ^1^1 jL^^'i? v4—^"
'\ ii?-S_Jl oUi^l Li-^Jil

United iiJ-' s-j^^' (^"Ji -^l_y ^j .nvi S;- ^.

c-j— (sAilfc. iNations Environmeni Program (U.N.E.P)

Lj^i iali;')/! li* ^j~_j .-^jUi ^r- ii-ijJ.1 j>Ji ijLj- oUj'I

sAi Jj^ t jjUs As) .l^jiJy j^ •!—a- LiL/.l J iJjLijj iaLiJl .< L

^l_^ iA^i ^S'l ^jz, .V:_^l ^ ilUl JjaJI jr ciOAUil

fci>Ji ijlj=L.i oji- ^ oi)%-j .ju-il-) ^^jjjl ,.^ J c.y.ijl l/,i- :^^ij.^ ( 1

,

t^jj" cly>tj> jiijiLl iljIS.-

I4J jJj^ O'lf lo-j ^JS' ^j Ikjiy i-ii- .u-^j Ojlc-I

^1 J\
j-JjIi j^ »Ul dil; j_j^ jjj Jl^ jjlH

>iLijJ.! ^ij ;l^ tJiU jSb ^tSLi ^ ^yJl.Vl

i^li ^ jv^ws ^^ ^\u. Aj^b iGlomar Challenger

_^t a^li lEvaporites-ll? iJ^J ti^j^l JjU-j -Jil ^.

O^ iLdi-l OLLj JJJ _JaJj txll -uiiX* J O-O < _k3 ^ A'l

'iJ—J ^-^.j^'j Ji-='^*J («jAjVI) jjdl :ji-ii-

?iJJAl J?J1 JJSJ Jlx

ijjiaj J%i^ Ja^jdl j»i-i'
i^-y~'

^5'-**' ji—*^" J^/
ijlJli" i-j-- JjJ-" T o

J^_p-
-J-^ ."^_jX>!x]l -JLLjJI

^—1 yYi «Jj- ^Lii 01? iiU£]l oljJ ^y^JI |j-'l_JI

(.-i=j -»_;>^" Ois^l O'jlj al* jl Ljr-L; »!-- !i> i ",_>('

iliT oJir L^'i>Vi ;xU> J-V^j .i^lLLl l^y JI

jjJj LLjJI .JUilS" L^ lic-LJI i-JjUe- al^l jjJJ LjIjjI

ji__^ j^j .v^i Vji -d^ _^i^ ^>ii ^>.ii ^
^j^'l ijjiajl OOjUJI ^U JljjJ jii^l ts.^ Jjr^ 1 °

. JU-I "jXi J=^__.::.^lj Jjpl U lib" vi- ij"^! ^~; ,J^'

'r-' '^' l« Q jJ:j/i-ll J .{3;-. ^ \ jl_^) Ol>Ll ^ ij-! L.LC

wv

t^jl:H (Ljaill jji JicUflJI jUi^'l ik-ljj OJ>-l 4jj_e>

Jj'



^lObU-iJbtl-iJil

5
iSlllllLlili

Pir^^li pii^A i^ji^^lf vmrk'
_^B^.
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.Ls^Ul

2j^\ Lv^kJl ^M ^^'i'l ^j^i
i* -^W*

ip oLJl iU-l w^^' .^j"^'^ "^ J* s->>^>'

ij J J-l _.,..jJl Aslis .iiU .^Ldl 'Lij.^1 iiAt i^'iP

•Laj

:^Ulj >ii

ijiJ-^ jUa-*! »L_*u5' M*i—

^

{QmJI _^ 1/ T JJjii

i--'-^-

'}\j c^U\ C)ir Ur tiijj 'jl^ ^lAi Olf^ Uf

jL>.J-l oLjLpj i~Jiij jL?"' '^LjU) o_jily:il

iiJi>Ji 'liLb- ^J^Tl (L>ujjj Lvl-'liJl .t~a^'_) '(°^-^'^>~^

jl=Uil ^ Liij (Savanna t^i-JI) 'jjI-^' ji'l-^' J
tj_ii ji Ji -(Vjf-'j '^^ J'h^) '^J^'j

^'-^^

:^j=jS'l ^ ^ i'_pJ XS'I >Lll
J\ i\j^\

^



4i>u-)ijUl"^iij*

r [ ta.jl-^/.-f 'J.'.'O-^-l |^''-J!i>-'^.-| ^W..Jl.l,..a- ' J] r... J. ^1

^jJ-l

j«i; ^ io^^ij iiTj^I ,^_fj. ^_^i j^ui

Ji^ i^ jik-S'i JiiUJ ^-j^n Jj^i io^j

Ja-p^ j_^ 3Jt-L_al^j oJjUl aLjkl ^J c_^ , ' i^

-i^ jUi-i^ Jj*3* '^-r^ ;
.j

"
*- " - 3^ ^ ^^L™ijJ\

iil> ^.i; U ilUljJI Uljl^i Jltji^. ^jj^'l

.la^ ^.^ ijl—Ll skijj.1 jLlulj -JjU^Jl ^jLidl

- r^Ii'm^ -JIA^ Olj«>-* Ojla.
'
.klj 4;^.i^^l\

jjljjJjT ijij iijjj 3_.w -v^j-'' ='^^ v-^-'v

^lar^ ^'u i^j[ii\j -JoiJl ii^Uil fttj-^l *Aj"

j«^^l Ui:' jLi_Jj I V , ' T a ^^ji,

j»i—;
f-j^j

-"j*^ ''^ ^jLiil jtbLl ji^"

r ^.j '^ _^i ij_:. ^Li ijjjJi ijjidi ijiyLi

Jit _}_j^l ^ir Jli'^^j -^'jl« 'tTj T j%i U

ojiii lij^i iji_,;l-i ^j^ 5S' I>i ijj-aili

liliaJ ^ ijLJi' "^Iji-V OULdi J»-I_w";

^Ijl_>l jIaLI .JlU ;ril_^l >Uil __^;;^T

iJ lJ>U-I j^bll j jjA^I jU^S'l _kiL^- j^j.

J- i^i..,^ 1" j! ^ j* *i^Lili ji.u;i ,ji«

.^Li ju=j J jii\jLXi -y^ Liir jik-i -^

-^'ji •wid>l J ij^
J';' J^ ^J^

^il-jail'.J ^jU)l_j i!-t>ilj ^U-lj i5?lji_^|l _^

^jl;j_. ,eU:j"i'i ijjj-iJi jlsLJJ i.jUi ^-.

»i_^ LgAfl jS'aj teji- L-ljf- r^ J*
*^^

,>

y. ^U Liijii Ji-y >lJ,1 ^''j^y^ -Liu

ij_3l_ji,l ^,—^1 Stii *ji3. .ijUll jt jfj^'

liiteriropical convergent zone * 'SJjl-u_Jl

.Li_^ "i.jj IjUojI. AtLJl wJjjJl elj^l j>- blj

•^'i -^jj -^j^' j! ^ ^ j^} -.-^i

oj^"i'l ^Jiiil ^^^ rj^l Jflilj =J'jJl ij—
'

^>S'l OULdI^ j^'l (^L- ,i;_JI M ^ii.*

U^ LL-'i'

i'^-
^Li 'uo_,-^ ^JI ,d=Uii /r^",'

JAaH -J^JdJ *Ljji" ^Jd ^ ^rt^ '^ JaJL-i

L^ .ij~;_ ' o ^J^ jU.-^'l JaiUj ijiJi

^r- jXTl - Jl 3"^ ijl>l ^L-j; OjUi

i^tili ^li^ fljjUi oijii

Lajl ii-j'lJlj ,_/!»»'_) .jUa""!!! i>_fi~ Ja^j;:.

.

^ ^Ul oU}£« J"^^; .jLk."^! -Ujl-Jj

.^LjJI. .-jji'.j ^_jl'^lj -Ijjil

.^ollj ol_.LiJ-l j^k; Jt iLiI 5 AiJ

.^^-L-Ijl ^£"1-1 ikjiil OUlU.1.

j,__jil il._. iM_^l jlk"":/! *^^; .«^Lj.1

^ -U4-I Jljj iJJ- j^ ^jll ll» lAa -jtljjjl

,,^-jJ-ij uG.j^l jjij- j, ^j ii^jli-i (1)



j^l ^^ .iijd-l; Sill-iJl ir_^'i' i>)i

J-,1^ Ol,„ ___^ liji ji jfJJl _,^_l;)-l_,

ijiUaJI oJji '-Jy^j .Greenhouse effccl

Jc Ijiij _j_;j ^1 0! ,ialJ i>j = '

li^^'
^^

JjAiJ ^ 4jj--Ll| i^jil iil>a-l "^Lji 0]

Ol(U]l ^-SjI ^\jr J! Oljb-Jlj Ail-J.1

, ^' I

.-'L^ ^^ ^^ J*^ ^^ *f V^ J-"^' ^

^r-; J'/^'' °j'j^ "^.'^
t^"/ ^ j-^ >""'

fl^l^ ii^jj ibjjl -r" iLj_j'l^ t'.^l-lf' ^^^i?T;_*

> l-^' l jry^'l -^V^'i "" '-'-J ^ jij "—JjNl ij>Jl

^ aJjJi OliL.'j;' Jl tiiii j^l -J=_" ^i j::—

c

jJoL* ^it^j^^^ ^^^ --i^-flj jl k*.^j '^/*"'

SjijJI «i-^ ij^»T==^" 1^ '-^^ J^ ^
i^li, _l!ljJi j;Ja:_. jL^^ ^Lillj iUxi-di

jjil JljU tiaj iJsi ^Ijiijl aJJ OJlfJ

0il=LiJl Jl yi:--yiL y_J^I_j .S-^ai Ol^^l

Ltlj^j jl /fS^fc I* ^J~- lj^_^ ^j-U -Jj (L i,-.;>J

isC^jbi Jl i^Aj^i 5j_',un ;ii=> siiiii Jl

jlf ^lAi jl Jl ^ '^?)^ J'Nj U
O'-^i _Lij ._L_J1J _^ -j-jj Ai* UU UL^m^

_^.i ji Jl oljb.^^1 o-U j^j .ijjl»wi!l ^
J'f-

J j|g--i ^JaK« J«-i oir

jiUili iiUiii_, ^_^Vi j;"iJi oj^i JiJ

i!U ii Jl _.:>^'. JUji jJUi ^^-_. ,iA*

J=Uii J Uu.- _„;; __^i o\;Ui jjSJ oiNUis-l

t'^i V J ij-i^ ^5-=- '- J ^l!" ^^j^Vl

.iwUI

Jl «LtiJ ^b-*il _,™tJ t<jL' <j-U '(^

^j - Moriiincs iU—i'i_i i-^'JI o"jLi^'

ij^Jj-l ij diji jl Jl - L^jJ ^;Lj^ J -J-U-i-l

j,j^l_, JUill i^j":;! i/JI ^^^i.^1^ _.. i^\.

j.^\ lj;^l .i_i'Lil ii— Oj^ <! ' J">^

'\Jy. ii;„ JjJ- Jlj^ J^ SJI-l^ /TNl ^jJil

tSLi_) ^j_j")'l ji5»j ^Ij^^l Ob cLJ«il Ji^

i-Lll uJU^-l J ij.JU Ji j^^l J.j^ Ujljj

il)_f>j Jl Ljli*! ^j_j -J_^'l -b-'il Jt

Jt j-'ji jf 4^j i^jil j_._^ ^ (Jfl^ >i-

*--ij^ J^ (Ji^' t' ^ J! ,}^ jJ' "Ji^' '—-='

,ii-Ji

oiiji j.M^ vLiii ou-^ti-'yi j^jj; ^at

.^^—-u^l ^liljl jyiji J ^LUj ,w.iwjj Lfl_„^^

^L'^l iJJ^; -/i" .^j'l'l ijS^l =jl_r-

uJI J Jjt ji.t:«
t..=j'^'

j-ii' "i^ *^l j^ iju'l-iJl

Ji^"l'j ,^.^^11 -Ja_ Je iJ^ljd.1 li„.A.Il

i.LiJ i:jUfV' j^ '^'^^ 'j^ '^^y =*-^"

Lillle jj-ai' ;i-i_L!-l j~a-il ^ ^?-~—Ul i^'l

Ai; ,_,_U ^LJij j^ift j-jLJ1 ^5^yJJ Ice Age

jljiJ:.'l'l ^.^ oUU- ^-Uljj j-t i^Ui -4-1^ ^

iifU—llW ''^ f • J^ X' -^ O-L-j

jl;>i")U ;i_ji—>i j-^'i ^i»Sj oliU-i sljj ;;ji_Ji

_y. iiiUll ol>'!:A:a^')'l sAi o-^=-! C-;:^ .^ji"

A^^^l cl^^ j^^^...il sLU c^J (1^

IJ* Jt JJajJ .£(5^*+*' J»i^' !>• -?!lji-^l

i'jL^ill j-iyi C~i^ .El Niiio iijtvJ'»i e-J-Ji

^r- -ti^l j^ OjII J^^ i^''^''

. J,.ll ll J ^1

^l;^^i jS_^ .V^^' ^ '^^-^^'' *W-^ ^V"j

^^Jiill -Ul -

Jljai ^.Jj iV^' r^' J* Jl*_jJ -isrjj

iii_p!-l ^Jiill iyljJU «.IL_iJl y^ill iyl-lJI

^Ul ;;^- .'""'^^l i_^UJI. ijAdl 1..^

^tUl i/SL. j-.ji .J^wi. VLil ijA^l

W J =j'J-'
Ol5-_,i J.i.- ALj ,>jljl_iJ-l_.

>^i ^j^- jiiiT oy ^ a'''' > ^^
b-k;>T.> lj_l^ll OU-L.;*- J_JJ"JJ LAftJall J ^Jl

Jli.-1-l ^Mi^j LilLo_.Nl_. c'j^l _y i^-iitJ

JUi-^il Jt ijJJiJI ;Jj,J_iil o.;ii-u!l =Li_L

i-vLlliJjJi-lij—LUll jtli"^ Ji-JU.N Ljjjall)

j^ ii jj^ ^jJ-l- JilL-i-'l ^y-^yi _yia.-.. L'

:4jrtj ^ j 0.1 .^' oL^^jJ AJj y' L- IjjU < .oUj'iSJI

Jj^J'l AtL-jj .^-.ji' J-ai J _/- ;-U_>JI

IJB . jj ^l._j- JjjL -t^l cUjI Je. -Ll^iJ ^)»iJ,l

jUi.Vi ^ ^Liili JaiUij ^l^ (U-JI JLJ;

.5^11 J->U

;l_t iijLUl jiWLdl ^ ^U.1 ^ JU^ji iJ

>Lli >__i . Highland ^-M-lj Upland J^'

_Ji-—i 'l»_! i-aJjllj i«-lj]l Jj^ II J li-"^'

"-V' ^l^' J^' '^-! -J'-^' J J^' C*^*

^\^l JJr^ SAtli J j-Llli I jJiill j^ =Lf>l

Ol^.^" -^L- ,»Jil ^[f Jc Ijk: il iLJi:;>

iMicrodimales -^5*1 ob^-Ull ^—; ijj-^

^^jS'l oU- J!
ixUil >^UU1I ^.^ sj".]

jAll vfi ^^j .-^AiL jb>iS'lj oi^-^nr

ni" J L5:u----tjl ^Uaii _ ^Ijs ^la»^ L=jtj!l

o'i'A^ j_f- j^' -^Ail J ijlyl-l «^jJ Ji"

^\Ju -4L^\ \£'jJ J ^j^l ^l_;^l

ij^ jy_ i*tU^i _j.:;li_ji i^^ :yr^' ^^^ j^

-LO! ii-*^ ^.^f Jl
cjj
> >hl ji^i Jli

Jl ./Tl jl ^r^lJl Oji jl OU. J-A=; >% ^A.ll

ji Jl- JS'^ji^ J. iiV" =^'
r-^''

-.•--/

.idU ^-JjJ-1 j^^ J Jlji N <J=j^i i/-li

,.^1 > Jl-J 1' I^Tl tLi^l -^ _^ll -Oj^..

:i!.A^i oULJ ^?4iiJ'j i^Iiji-^l ^W*
ij\ji~l oNi-i Jy_jl ^.liJl Xj^ L^jlillj

._^ j-U,i ^_. . JJII i_,l^l ojUJi ^
.ijUJJ ^1^1 />lj ^l>^>l i^ ^ ^jll

«9') J="j^> .^' J-^i r^>' ^-1

joii. ,Jl-^ iiz^_^l y.Jl eJ»'y- J'ji' J*,'

" i~^ t^_^' .la*^ y^":^ * .1^ .7;^-^ cl::J^_j ijlj>-l

U^ J J^>* ^r^^j^^ ^^^^''"i^^'j J^.^?^

iljliL- JLl* AjL^ ;L_^ 4if T^^J L^--g .ll

J iiMi-! _,lk.'j/i _ik^ ^) .sij^ jiiufj ijj^i

ill >jl 7-^dj]l 4-^J L(-ia^j^dl ^r*J^ J^-^ inSljJl

> J jlk.^! V- •>^.- -'^' J"^ ^" 6-

J.LUj i_jj OljLaU "ayiSl ^ij4-l Jcy^

oi> =ij^i __LU>i 1.^ iwJr*'' J^ *;}^Jb

^jrl^^Lij lL?.j_p- J UliL- ^ ^jUll j_^1 ^
J>j. _A=j.j .UI_^I ^j ^A^J Cry^l J
-
JU^l Ai. il 3-^1 J-A=^ .1-:^ 1>1^ jll"Nl

Ui .j„ Ms J! VI Jl^ jUa-S'l -aiL-J

Jam. ijliJl ,J,^ yS j ,j.J!ail ^y^_

.(l^>'l L^ ^ A^l jljjl UiS" "JU^] iijjJl

J J li^ti^L < » -^. .

'
hjI I ji HV^ l-^Aa ;0*.^

-Ul ,j.l—; jAi. ^iJ ^j-Li U'l^ijj^

Jjti =L^ =_^ .^_- ^/l =J=.Liii ^y^\

jik-Vi i^L-s ,^ J.1 j^Lii ^ ijjj. X';

ijljj-l WjJ Ja" JlLj tLiJi (ilji ^' J:A^

Jj^ j^f^ jLk-Vl Jsi'i—i 'lS iij^^ o Jl_j^

ii'l^l i_ijl iikill ijii-.- Jl U lilAsiil wi—all

,A;V J^- ^ Jl/Jl Jai^'l Olj

:;-a; ^^'j'l i/JJ Ju^i J=-.=^i J4-iii

_i_=ll J^ ji^ .'''JL-i-iw O, SijjJl

lijl^ oljS ilJi^i Lj LlU-j (isle ilAitkl iJjjJlj

3jl J-l C--I^j3 i^Lii^lj cLjJI ^^*:^ I—ij

^ iLill ijjLH j-LJI jh^. .-jliJi iail_;_,

OUV^-- ^Us-^'aJ JjiaAI- r^_ 1 ' /." *ll '' ^"' I

^IJL" (1^1 i-ils jlx- Jjjlij iJjL* iuij^ iajw?

j^j^' ,'Jj°
"-* J^' ijL—J Je Siladl aJi Jl£_

^5>- __^jUll JJl J, J^L iy^ _;_^
j^l Jy

^LUll ^^-^SJ il L^'Ull jtL. j^jjl j^y^ Ai

J iJyyl-l J-ii J iiil^l Jl JNl _y iL- «~.lj3l

jjiL—i '^.'t^ cl^l rj-^ '^ -Jj^"^ A^.^ t jjl

«;Af_Jl _i.jl_fjjl ijJKJj .jl:>-i'!|l Jljjl

_j»i^i o-y' o.'a c--
^'

J^''--
~ j^'^^b

^•''.1' ."I •/'

-/-^A ^j^ ijV-^^ j^' ^-^ ^^—^ ,_l~^ .^>-^^ J'j^'^'*^ ^ J^r J^-^ '

,yUiJ\ ^iiiill JilnU! jjItm :^UiA^ (T)

,i^^; B_ij_i o^u -_JiJl Uj^-iJ :uk^ i-J-UU-i ij—ISI^ (T)

lAT



f ^'j* J^ J-
j-L, ur_ ^1^1 >

J* ''j=^
f>^'' ^^' '=.

iJjliljlij aUI ai'l Ji- ij-i" Ujl- -ilji

V V=,. ^

If I «^ '^^r^ L"^!--*!!

ij ^ TV- t^^iji^ ^

Uj ^ IWwli -_U ^

jt*—i L__-L:> jljjjl J-ij"j tJ-U-'j 'rtiiil jVjjj

Jl l^j ^'^1 jLfrji ebfl ^ jl>.b sUJ

i-kiiiL^ 4-=Ja— ijJUj^ i>^' ^Jl _j' Olj~^l

J_)'-'^^ r*-^_J !>**' jW^ y*=^ ',r^' *^-^~ °^'

<^> ^* '^y^'' ^-i^' ^!>^' *=-^i -l=>j=^'
i>*

i^ L^r^J i ' i.>tj~3 jjhj ^ ^L-i J>l_t£- ^L>-^'

.L___-^l_j iJ/Llj c-J-L J-j'lji" j5^' ^j^-

jj^jJI j^ -.J^*:^

own J .U.l) (^^Ij) j^jS^I j^

jLyJ-l ^JiJI iiljil jtU-l jL^S'^ij

_j~ j^- i^^Jl ^W j! .^i,-Nl
ij

\Ar



y.^ ^ iyj' ^ r-f=^

^ JjS'l vy.1 '*^jL> 1^1 ^JJ

iiL_. ^ .^y-i.11 Jlw ^:_^

cL^I j' ^-/^La jj ^

r
J-'^

^ ^^' _r- >^

' ^-

.,J<.^\ ^ ^-a-fi-* 0-^ jLj-il ^Ljt

fli^ il-L;r jjj LJj'j'^-' J-'J

*.r"
,1 lij- uai I.

Jj -J lU;_j^'1 ^ ^^ O^^J^

.^ \-\K- *!> >-L ^JJI j^l l-ij> J^J' jlf OJ:_, i;^l ijL^iJ-l oLi;

"^
\At



I .^ .^^--jLJJ U-UJI fell! >JI ^^ -bii^l i-gljJ.1 O-dli .cLll ^ ^.-i«-U Ji«

J ^;•:^^

^>l lA= j .Ul ,.:^ =l.^_, -1^ --^'^

_^l Jjij .JJlj^l ^j^3 ^V -i-^ ^/ll

jj]aAl Ojtji .j^j^ ^ixJ^ jl ^j^ L-Uai ojjljji

liijjjl iiljall jJ/j Jj_j)l icb-' Ji" lOltL-Jli

j.^. .^^>.l, (U.U i_rfJl j.lkJl j;;^ ^1 ;sUI ilJ-1 .a^ y i^ij; i jS^j Jjl-^J-l;

;^L, jj. l:L-lj iSjjk. ijj-jj ^11 ^ till 1^

-^>^J i^i Syr^ '^ij^' j'i''^* *=^

^1 jCtij .i.i>-i ijji^ fij-Ji 'i\ij^ ^
\Sjs L^>!i i:>-^ii oUJ=.ii _i^ c^ "^Su

li_^ JS-^ ijDI lO^i fjUil .1 ,_LJI >Jl

siti JI >jy^" ^_^i ;5;Li^h ^i-iJki, ;x._.Vi

V-. ^i^j.' ojl^l
Jj«»-j

LOliLj_ill ilS^ ^

^^jJL b^jjOJ jjJl tij?" tJic If
j^All ^^ X'

^ Lj i; ii^l Jii Je ijJJ Jtlj "lU«-> ^->-:-jJ

Jt j^li > _^l ;;^^ cdi'ii ;i=>^J .tU.1

I'

^uJi ju^-jiJ .111 ^^ ajb ,^t^ Ji ix-ji

^jil jildl ^l^U ^- ^l '*lj,^<il ^.

,i\ji-\ ^. iii^i jtui j_. .siiwi ^ ^Jij

jL^Sl ^,W -I'-^l'Ll >~ ^ JL^V' ^

ii^lji jl^S'l jL-i)'l ji~ L^ivf^l Jjljil >^

_^l *JI j-l^ ^SAJI ilil ^^j'^'l ;V> ^V^

^L. .KL-_^1 iiLli!! aJj;J ijJ— tL^ jV"^'' '>'

iji Ui jl*;S'l jSLi.-j .^Jjill _;«.^ J* =;^ll

.a__-Lll -ik^ J^'-^ J (.-=1—i 4-L„* *^V^

;,> ^yj 1^1 j! JJi^i .111 jV'i'' -J>^";

.ii^l Olj'i'jll J j^^ -^W," /-="

^ .4;v,-^; til' **^ ,i:.~iU Lj.>_oj w^, u;i^ jjVi ^^1 ^ j^ -i:>J'

..LiJJI ^jL—j .j^lj ^Ij-'i'l j„A^il -iljll "-^ J ^"IJI -^JJ -jV^'' ^J^ ->

j^^li|,^ii^-^^i^_,.jU;'ji=L> jU^i OW-S'i ^ j^i J oiiji-Ai a. Oj}l^-j

jj_^i ^j .ijjl^i s^^ij^ii ^^b^lj >:^i-^l '<M '^^ M^ 'f^ ^-^ /'^ C^
ji ^^1 ;>ij) oU>sj Sji^ oijJ iUK J^'i J =^1 ^-^1 rli" ^^ -^; ''^^

,lk.i -Hi: ^1 ^i>li
J>

^U.>'i .Hi ^_^ jV^'' -l>jj '^y J.'>*^ '•^^'^' .^ s>.'
'"^^ t^ ^ '^--^'

:H''-'"^^
"'^^=^*

f"-'

^t^jLi ^1 ^1 ^i .fH\ ^ i;,^ \j^ i^ «u- o.j.*^ij >i^ oUj>i^i :,-. ij^i >j^«ij j>=i)^ iuii *iu-= oiSj. Aij .>-jji vjjji ji-^ ^ ^w-J' j>J' Ji --^'^'j

ijikii ij^j lii* Ujii i>i ^^1 o>i'^ rfJi ^j •s^jjtV^'^ ^; ^^^' ^'J ^ ^^^ f^' J y'^^ ^'i'^ ^^^- ^*^J ^' °^^' ^^' '"'^^-^'^' ^-^'^'"^ ^'- "^^-^

girrWto:^. .'^u^s

I
>«?

•J'- -.

.l-i^- 7r^'*2

r*;

;i!L5»'

/rrr

,« ^^•^ - ,

-VTg7iii.y' - r.



-^i__.l l^L-:')'! i^^J-l olijl i^jj- ^0:^; .J^l

rji .J^\ i.U-. .,+Ji J>^ oisa^ij

.Ljf LiJjl JJ- _^l oU- J-jJ >rlj=- _}i

^^ iiij Ujo stljj UJj,^ lilajil ij-'lj'l'l

tij^"!'! ^ya'j jS'i «-!" «Lj- j- ^._, jl>-

:^ Jl J4J1 i^ ,oy-il j^-^ J „--^l JI^J,

^'^^ LltU-jl jii jiL. J! ^1 J_^ L.^

l£^- ^ll Si^l

'-^
s?"

^^'
l:-^-.-

-^^-^'^ -'j-''
'c^'>'

^'= ^W^ y i^ i>> ji^i JA» jL- ^ ur

yfJl
J_jy

ji*; li Ijlj .^lilj i_,ajl [Ul

.;-^ Alt ^LJl _|^1 ,_^;;.iio L.^ . .'dJl

J5LiJ L_^li ^jij ^ ^1 =L. J=^JJ c_^ll
Jl ^ A'l >ai ^ j.;ij ^,>ii ^^

_^^,i|

J.J- ^_. .LjijC Ij^U Jiij ij^Jl ^-_,^

oLLl jju" 01 ul-j«j -li ijfJl sL- ^i^" Ujji v-^j^ -^s-^'
'' 'jl^' U* jLf Ijilj j_^

ujl- o-,-™ ^^5^^ '"iJ-i J- ,s^i t>-i ^^ ;i=^j:i j>L^ d_:- ,jjJi ^j»^ J ii/i sis

-i/i ij^ _^'' Ji- ''i-,^^'' uU^i :i-^. ,j^i (Ja js::;, j^__. ,ij_;;- 03& j i^^_=ii .1 J^_.H

«jiiil ijjl^\ jfj^j .i-iiiiil jl ^_^l j-»-JIj ji Jlil _rtJl -w-y" -^ iUlj::- ijj^ oLj5^i

J.j)l y»_AI j-i£;a ij+JI ijj;^-. J=-jj {.Xi, _ic) ,_^JI ^ Uj,Jj Ol^/iiH ti* J^j .l^i.-

^^' 3iliL. ^I>^ j> J3^'*~* ^^^''j ^yi j4-I' '-^'^

L>' -^J^ ^^"> ^ JJ »k_J.

ji a.j il.jjii _t,iLi^i _rfJi j^ii ^ ^.juiLi ;i_^i ^^-.Sii.ii..=Ui^yi_^i^. .Uj^jsV
l^iji i!.j^l jjl^l _^-j .^^^1 _^> j:^ ^j^H\ «,>ji oIj'J Jl J V ^iSL^ OLij-H

^JU^l^^C^^ir-l. Jlj,Uta^y)ljUiJlJ)/VUi/L>^^.j.,l^j^^jj^,^'iljl^^^^

.Kj-^j-Jl i;.jll .Jj.> A:eS|l*i ,l;i'il ijl», ji o-L Mj .^U=r! jii-l^j'-jfUi ^>^i .Ullij i__Jlj j.li.L;^ j- Jfj l_^^^ Jj^l j^ij-fUj^r ^^1 j._pi jiij;. .liJys t^lji

isili oUii^j ^_^i ^1 UltUi ^1 ^UJl 3_^ij ^(.iJ^jjjj -^jjjjj JjTj *:i^Uj j>-l>;-j JjjI ^aly j^ i-i'i^^' j'-^V'j l-J> J>iJ^ W".' ^ ^il^Lii' J>lAil Jill jilkJJ

JiiUVl ijAJ-1 Je jJiblj ia_^ ja *J| J^jJI ^1 aJi^ _^ ij_^ 0*1 oi^ dJjj .^ o . . . ^ijLJ I^sa^Ij jjj jL, _^ «.-^ iJ-u= ^j ,^ AV . *is ^jjl ^ i:--UU S;-UJI

.v>iuij jidij ^i_;i ji^i i^j ^j .^^1 ^ ju^-iL

^^ '^^ "
-maf^'

L-i^i'^JiiiTlI-

^^r



iJjjjT- j^jlji
i,"''^'^ jj^'j **' -ly^j JjJiJi

Oi:* 'r-^V* '^'J-^
J^'j 'tS^J iJ^>r

ikjjll ijj?4i' M'i' j«* Jt*^' -'t'-'j

uv*

J jLft ^_j_j_jS' J* A^ .jJJ iyJj iiljLo

-^J

^ .^jJ' Sjjall l^j^l ^^ The Norc j^

.
jy.lj ^jll ,jp Oj^>!' .^^1 -^i^'

ij_fd>l i^Oill tLs-Sl OLilUj-all i'x^ JJj

w-ail etilj UUi sLLI jiis Ua* j^I Jf

Jayii J. IJy-j .^Jl J_a! j ill J_jjis- tUl

.ji_j-u Jui-i >>- A>-i w^j

?u)i ^j ,^i Ji-a) _j?yi ^ iuj-i

^ jlji)^ jAJ liy jjbl CJliji . 1 S . A

sU oljbl 1 . ^Jj-l ^j) j^UI eU ijbl

ijbj ^^ LftJj ( 1 SVr fUl ^ .L^ iaifc-L.

ijb'yi j^"j .J^IJI ^i>f jS J^ll* ojjaII

^-«_ail ijj_jl ,r:kjj iiiJl aU j^jjj J*

.>->!' JJ_^ Jj'^' >'>' ^1 .^^'

^li .a^lia _^ ^ c-l ^1 *i!-li'j ^'

#



Lajyi j_pi JUi y:* "i'Ui ^j«ij .t'ji-'il

JUi JJIj >^ ^j Jjj'il JJij ^^'vi

J*J v^' -^'iJ ir^' t^ J:^' ^=J C»'
H__^l j^y'i' >^'jr^' iaisifl ^,-» -'^T^ ^4-

Ljljjli iij;»f VUi *^r^!J -'^-'JJJJ^ J'

.JjjJI iJus ju Jj^l y£j^ l^jij
'-^'jJJ

JJ ^li ~^>J O Jij ^-_jX ^-j^ jj:;^

_^>^ . Jtf-iL. J] J_H.jJl JJj . JliT-il.

ijaiijl JJJI iakw J'jiJl jKi j^j J^i

.J=Li _^ ^ J-Jl i\J.\ J*j .iJlLI OUUI

sJiljj _jyi' JJl ^^iJj .J-^bj_JI 5-»jjU11

jrf JJI ^ C-Oi ^OJI Sjitf ^ >»_) i^jJl

irtU ^ ii .^>l JUJJI J] JiU _^ S

_^li ijjw ^i jju J^jJ (O'i'Ai-) Jjbr

j^i iA» ^j^j .

ji^i j\ u\ oiii ^Lii _,LJi j,j^ ji2k^ i^^j .,j«ji ^j ji ^ ^;i ^j .ji;ij ^tii j^ir „^ j ^ ^'i" r^' J M' 'j::=^ >-Jj)

_,.ii:j L4_;Ji£ wJ_p-_j .Ol^ljlL. ikjtl jtll' ik_Jl jisUlj jUjdl iclj_^ J_j3-':JjJI ^ji .UijSi Jj^ ^ Sjrvl' V=* J" ^M' .ij^Jl ^il-^ ''i^'li'l JJl j*'l-«^ j^' >,-*

Ijtjjfl) LiJ^ia ^ijj jj *S^Li OljjTti jjjij ,lS^ JJl sLd j>"JJLi_* .^i. J-j^l jjiiij!j-_v"_^i Jjj":/! JJl J* Jjiijj-j ,;)b_j_JI JU^ jis . JUil jlj_ji i-. k^_j;r

li^l UJS' OUUI iStS" JlijJj .LJii'JI jlfftii ^j .^/Ul ^ >*lji' J-** 'jjs '^'jj" '-^ »-^>° J"^ 4>^ j' •"/" ,_. u J^l>- SjJat jlji ^ iaUj .^j.-> jc f Uij"!/!? j^^ i-U

oLie"l[l. S^l (Li_JI iiiiii ^1 J^iJ Iji^ ^ ^^Jij Jj_u ^^L Ljij ,J_uiUJij j'jji ^/Sj"!!' iJ' --jJj .sQI i^j-J ^Ujijl Jj*j t—jI J *J ^£_t_j ^1 Jl J_aJ

iiliil oXs Jj»t3j .iiiUJi OjjjJi jti'ii'ilj |,r \^ ^! J*J' ^^ ^j^ J-^l -.j^^ -'^^V ^"J'
-^!Jj' ^ jj("^l JjJ* kjj_~i" Jil jJ_i,iJJJ Jjh tr'/il Jl•r',^-^'

^J>lJ^'J'
^'J^

(^SP^c^gs^^ GCPac^ ^ c3
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jfjl jt~jb .^..;..'i1 Jjuj .illjjy JLjJrf JiLUI

J jlTj aU-I ii >_^ JJ^ -j^} J\

jAJJJi^l Jail ji_^^_jtj .Ji_J_, aU jjelil

Ji.ii_) hiisa « jtLi J ^i tic CjI j

J';l.fljll UUUli ^1^1 ^^ ^1 jl;'- OSj

Sj^lj jj^l J* ijS jij*i O-il liiAi-l

IjSj^j ijSlj Olr-L-ilj OUI>lj >r'j:l-lj

i.l.i..iLjJ Jij .J,;3jL«il ^^J ^jf} II x^

fc.l/^1 jtuli ojili-j JU^I j_^i ^J=i

.(^LnJI) Oljjilj (J>.jll| IjliJi ._^L.i

ji Jl JjLa» iif 4^j»ij ij« Hj3j i^jN'

J-o'y—|l jg 5i-.i.f JsUjijI OljiJI b»^

liUij .jjjj li -^ '"jii Jl rtlj^j j^ 3 r . .

.: ^ -w. ij_. ^JJl Js-.j^l Oljill (T)

^^ c-« -w- ^jUa;/ ^JJI ^jS' Ol_^i (T)

Olii,i;',.,ij A-J*^!
J.:

J^Lij:! 0L£^

J_JV!j ,i?^UL1 jj_^l
..^ ^ O-Ai^l

^j ,_^ ^bil j_^l iil^ Ji _^1 ^

-^Wl LW jJW jV' ^ ^J ^ "^ "f

Je/- <i jL. |«i_^^ ^lUjj , < 1 V .
J 1 1 'I

^ jL^'yi jjk_. Ul >i ^_) .oJl^l

j~i9li 9 .-Kj OliiJj .dJL^Jj ,r>-n:^' *^ ' ^'

Jjii ^Ij A-JI wii* ^ • \4^ jJlJI

Ai> jgi jjij .*iLiJij ^ui jiij-i ^

^j^_j ij^- jaa^ I ^ fyi\.- • •

^^l_S Ol^ ^Ijjdlj ^-Ijij. ^-^ij

V»V' j'jr' ^^'j*'* W''^,-*ijt^^'^'y

> ^^ 'i-r- j'y VJ^J ^JJ- 'j(^

.^ T V . . Oiy I J> iijj .^>l ;t^I

jiSJ Olilij tUi-JI OUU

3/ .
jUl JJl j.lki^ £_>|;j

ilU-.^l jiii

^^' iLales INilcjIieus i'jiJ'j 'j^—i'

jT U J) sJj^lj jjj J-aj ^JJI ^>uuiil

^^^ i_i?-ljj jjj .Catfish jjLJI i)U~il

iij-aJI id ^ij''y_Jlj| ;^Uiil .JjJI

,;r^L, _LJJ JsSfl ^rf'_j:-l jlSL. j_;.^

JjU j'j_j_Ji ojjr jj

.JXJi JUi Jj .Kjej i jU JJU ^Ijj_JI

J] JiLol jjjJ—1 jji^"J 't'j* ^.i—'i

'6^_ iiy . J'U-iJI^ ^Jjj^ r^l^'u ikl^^u 41aI^



J kr^j\ j\^H\



jjjU*^' >



oli» .'wijj ^Ij-^ .»—Jij ^^y ^_)ly ^j~-^ ^>^J^'

N

(XSJr-^ ^ _,!) a-Ll^l ^y3 J J
buNl ,v

.>>> oL>-jj JlTj tb^l ^ UjT ^\

(i^LUb- j4^) OilW* l^jI^I JjLa ^laAA

idoj i-l*C- ^1 OIjIJ^I Ji^' A^jiJ -i-^iw'

^iJI ^1 ^jJu N ,^H\ JL^ ^ ^XV-

j-jji ^ ^^^^ „^^^ ijjUi
.^f-^"^* ^ Jiji—o

iU— -Uj *;_-: ^^^ Ttiill JL» iUL'j .uJlt-^I

.jjJ-L;- Oljb ji LjUj" (I

^joJJ-l JjJji-l ^j^: is-dtil ^Ja,:- ^-b i^iil iJ-xJl ^l^ ^>

.Ijji Ui_:><^ LjJj^-« JJ-^^ ^-i^^

^Ij.; L-J-fr f-jj ^>i_ijii .Ixj,̂^ f=-j J.b.1

lSLi*^l ^ ^j^_f iJ^
JilUo"

J 4a. aI~;^_) ^^I 7ji_ JJ ^jjjJjLl j^'l "jjii jJi-' Obs-

HT



^J
i^^

jl^i u oTji oiil My'' -li-l^ jirjJj^

.a_U-l> j=^l -i-t SUUl

!..
J'^y- JJ •^\/! Cr^j^-JJt) ^^Nl

Lj^ j^l 7^1 iij^u jtU- WljJ C-fj? ii:_

j_^j:^ ^^Jj *^e-^- 'l- ^y kO'^H^^ bJl* k^^j

i^JJI -uU-l i>jjj OLj^ jl_f. iii- J )Lll L^ji

^jwif JjJ-i' E-^ -^r^^ jV^ '•^a- ^-^i^

Galloping gladers "-afljll aJ4-l jLj;I j,—!

iUi i^Sl. IsUl J^ ^. il-L-Vl 4al;~

•Ji/i "iLj- ^yj ii-i^'
ss" >^"J ia;^::]! o^

Lj^j it£j»-l iJ-i- Jjly UjjI
J; 11, »-j J—=Ui:l

aLJI ^j L jJjJ-l jLjjV ^j»-l iZ^ oA.'l> iULa

^ o.;ij jjjiir ji^iS'i ^ ^li .u>y ^1

o^_,™>».- -Jajw ^_/**j?-* ji:>*^ -^T^' j^^ O-^^

tLl-1 -:_.''-" AiLill ^^ ^1 c^-^j iJl-)1

nr

-Itebergs -UJ-i JL?- lOjU-i _^ ^^ iU^idi

ji "ii is_l=j ^iis j_U-i }^\ ji ^^ ^ji'b

L-.;^U5 i-^^L. tl^l*L ^jVl —i^ k-.i_- _bi^

ilJIi ^ U il^.^ ^ L. ^ U,jij' i.._li,j

J. ijj^^^ jli>|j i^ji'jl ,aJ-l ji^\ Ijj

^o; (ijj^b ^li. jSii. 1^ lJLJ-1 j _i[_jl=r

t~.y iUjla>iJl ^j .Cirques -^lujill oU-;jil

Ul»^ V JSU; ^1 jlt^i] JLij ^1 jl+li

^^jS'l ^ji LL^ yS'l AJrLljlj;l>i .U ^l^^i^

lAJl! 4j5-U j^ ,i;SL;L.ljJj i_j-j lj.;.j -..jj i'l

oil /,-i"j .OJl ,^^>»- .*:^^ ^ jJ4-l

/* Jl_^ (lA* l^ji jij .-M4-1 jL*il^
.oljljtl j-Lhj jLi- iL_,Ul ^^jSi'l i-l_

jj; Jjj_j L.jjt -J^^' i_;^-ii-~< i^W" J!

J ^^jiCdi u:ii
:)j_, jijj i^:;^i jjj.. ^

L.^ .oW-" jT^"! iyj J-^i jlj^"
J! ;>Vl

if^ JTjU-l <>l il-^j .^jLJ-l jJ:Ll Jy

jfi if^ ^ sl,^-^! .Hid ULiil oU-j-Jl 01

^^ j^JI >^l ,>1 ^ Jy 1-^ Jl ^iy AlLl

XJJ-t Jfi J'
fllbil

ai^/Jl LJili J, Glacier i-lS" ^-'t .;_.UI

saLcI _jli Llli jUsj .ijjj-l» ULiwj iGlacc

jV' _aJ-i ji^i

ai4-l jl^l 0^- .jJ;J-l oUi-=_, iifiVl -dj-l

jj^ ^li_Nl j^ ilj^-; L JU4-1
'

' '=U..I Jjj uJVi

Jw :i«-.ij Li JSLl; ^j .iij HiLLl ji.U.1

JLj^l ,JlJ i^ U i-UJ-l _^.^ ,jij„ tiki; l^Jy

oL..i^ ^lyi ^i 1^ JLi-l ^j J_^lj

oUL— jji .Sjjlill Ja4-I jl^lj ili~-il iJ_U-l

iiljUll -OJ-I jt^i^- ii^U-1 L.L:l j> .i^li

^jtiL- .rft- .A^i^l J -u^^tj -L^'ii-tAj ,ljaf

l^r^^ jJI S>aJI J-J^ Ljjjij ai^J^l ITj-i

o -ti- L^il-^lj .ii-" ^ Aj ' ?' •'^ ^?*

-^J^J 'i>j"^' C^ **"^' "^^ j'*' "^J^J

j-3^ll Jy^ ,.j_ll Wji ^l JjLiil j^ jj^ll

Jjj^v t^J.^ ^^^ J^-i" .Lij-p- iilli tU.- ^hic J* 6iU J ijjLl l-ljljjL (XJ

.^iijl^ LiJjj Uj^ »Jj^ ^ *j-* J* '-^-^i^' f''")

-tjloL^I JJ- i-iU-j iibLi JJj-l:r ji ^ji-j olj.i»^ ^ (°j^ r) : Jj:r-a1 (t)



i.' ..
".'..*.- -., ;.f-.' -.a r-~. ''• .-.-.- > _«,.^. I...V.:

.^1 ^1 ^ j.'Ul

iU ^^^i US')W '"Vwi L.^'^' '-^ ^/i -^

1^ j] ii-uU- UlTj j\ t(Vi- i^^i ij~>v

.t-Uj L^ ji Vjiku Lb-U UUjI j\ SiJJhr

,1_^1

jl iSS^ r'yS tjlill J-- ^) j^\ji^ CJ^^

tiSLiW-i; ij~^ tjjijii Sj~»^) (j^y^ Lx^i

ti-u-jiT ^'^1^=^ Waji ^'-i* .(j^! tLSj'^L. i,~>-u
_)

tii^i juU-1 *;j^ ^AJi o^i ^Lx^ ^i^Lu-

^.ija' ,

-^-^!l /-LJiAIj LJIp JsjJ ^_; ti^ ^r^'j

.^1 ^! ^L. __^L^ J J ^^' .111. .> ^^

.ipj:^_J SAP JjiaJ j}^' jl t^lJa'^'
d i:

\r ) l-lJj OljJ-J ^1 i^A=-l iLcL- ij,j^ ^jSJ ^j;

w , . . . Ji j^ji, p_! Jli-^U Lfif^ jJi=i jJi JjJj J
_^ ^^ iJf _lij;J ^'1 -U=rJJ oU-1 ^i^l ^ii aij^,

^ j^j j-^"i' J5^ '^'^j-^^' r^^ >^" -'^.^' '--^^'

.IjjJji-sJl OljUJl LjJaiJ ijJ-= jjT Ol_;J»J'l ^ j-i'^

•°j~^' j=-=^ W-jJ jj^j
. .1 il

{^A^^i i^^) iL'i >y'j^

^L_i^l Ui? ilJ5^' JJj
(f
A =i-^j Its' A syai jjW^:)

j«al ^1 AjL fl j-^

Aa^
^r

JjJj-m'.11 i JljJj-1 f-f-OjJ -l4^j l^lJ-a;l

oJji Olt UIj'j .jjJI j^^ o-^^l J^^"-^"
j^''j ^jj^l

\M



jl j^ Jv"^' c."^ '^ >l.v"^ >l.v"W' J Crater Lake _,-jljf «j~^ j* iLj—iJ *'i,-*J^ ^^*^'^'* =-^ u.^ ^y oi>-ij'

•'J '^^1 ly

^Xf- iU ^'j^u^!
I oJ_a jIjt Jy- ^; .ci^l sUlj i;4=i.i| -uLLi

till /-• -»J ^ V o^ ( . - »j-j k^ 3_->tj

L^l J J^^ *j-^ ^^-Uj .o^_^^tj^l ^

J_^ 1 Vi \ V J-^ ^^ i^-;
'^>j^''

-«j>' ^'j^Nl

jLiJl Ljj yi^- .

' 11 ^"^'* ,1 fl^JJ Jlfl^' O4-I

J'i bsJUJlJ 9>j^ '(-^1 j^ iLaJju

oL. j> ij^ iiiij tJUI Ljj'L. Js'yia:-! ^
-Hr^ oi_,~'v t/»; J^' -^j .jlk-"^! ij^l olj^i ijii^'j -U^' Kjii-l

.ii>ul oJ^ ijjUl L,j-__ J^^^j l^.jjlj jiLiJj i«i_^ j^A^ \io,--- J'j^

i. jjjl sLllj iHJ.1 oLLl Olj^ tUl ^ jIj^I ^LU^ tub I^UL^

^j„ L1.J.5- './r^^ "-'J' Jji 'i' ! .'-''i" ^1



.•->^

:-M'*^*^V'-

m :^.

. -I. !

^1 a^j^\ j\ ^\!,\ aj ^'.^,:a!

J 01 «J3.-.-J~

l£>.NI tLvSij iiL^S'l *it A.^- ^iJl

/ C^ J*J -fj^' '^'.-r-vJl «=!-lji.,u

iji'l jJjS oUa?<-- -j^ L4i

L-jLitj i>iji_i-jL£jl olil -yi l-fLj^ -ijj

(L^S'U ol-UI ii)L_'Ni Jxi-j oi^^.i

Ji- ;\ L. Ljjji ^ tlj^lj llAli' .iJ^J.1

J-* . Cr^"^^ J^' Ji^ '•'-^ '^>^' Ji-/^

.S'lj^l ^jD'i iLlI tlil

a',^^ '^ AjLii Uaj^
lIt'J'"

-ij-^^ fl^ ljJ -^ /-^

„' - J I . J ^^ -

Jl .UUxii U

i_^l ilL^VL tl^ilj i_;j£__,/J.l

jjj L^J I—aJ OS Jlj I ^i-jJ-L sU—il

i._.ii.ll i^y-^1^1 LvJL'JaJl s.^-'vJl

oUI>J-l ^A-^-j ^''''Li^l c''>jLi_JI

OljU jcnf i
J^l il^ Ij-nj .sUI Jaj^ 1,:^^

(till O'li JPj ; ^fii 'jS 'iLll ?«1_. Ul>^

_Il jlil i;.ltl ^^ ^j JSLl, ^Ul

.^-TL
"J ..r-"

U-l

')= jf- LojIj iL^Jj^l^'l i^,^l Jl jliil

ajjtl.1 ii'L_SJi jiJ.1 -^ iji_.li

'^ o^LJiiJl

^^;;.ci^ ^l >Uil j:\ Aj-i - Ol^l

OlkiTj ji-iJj .j-j:.-i.1 J olj-=-Jl 1(J

iji,—Ll tLJ! l~-Jj Ij-Ua- ijUJI -Ujj'

oLUai- i'V'j .i^Lj-'l ij?-—; tW jj' J

Ljji; '/v i, ;
ijliiJl '^ y_^_Mil oLn^jjil

_^l jiL. ^^p—J jl jjiifll J^j iS^l j>

^ i^l > J. .^ ^^^ oo^ li!

=LUI JjUijj .1^ j^- ^1 oLH^^lj

"
'I

f
I

,'r^ J
,ol i-jiJj it^ y j™! * ^Ua-So' i

0\jl *^l ^^ jjiil^l i i-^^ O' -^i>tJ1 jl

OUJ.L'>

-J
^OjS^tJli lL'IoJ'i-^^^ Pjjal^hjj l4j^l|

^ Bassj t^,Ji
^^ Loup f-'.

'-,j..i ^, J.,;- •
ui" -> 'r'"''

S>- y^ '^— :j-~-^l «S— (V)

4^iL_H^V..^:j->ll(A)

.-r^i^V'

.jjUi i-i^-^ j.> j-ij jj jjji

.

^A0)

.jl^lill *> [:>.:;-. Lrjiyi
f^>

„- ^-*-J .^l~. :J^I { I
)

.^I_i3i jsli. j;j ^ iL^i i^i^Vi uijji j«u_j oU :jli_jl {t)

.^'i-outi_^ivi*jliyi{T)

?'.,-" ij>'i:r^' (I)

..ill Sil jLU-i.'i ilil oi -.^ ,L.i«ll jj^i ^ :.!J,l_)l (0)

m



^b liakdl ^j .oLi>-^lj OjUIIj ,^1 tbj JjjJIj 3_jljLjl OIpL-sj (»l>-^lj

.^jjS"l3^j liL-ijiiljjj^ jj l^ialj
'kj-*^'

UsJ-ai ai^ ^Jm

.ijjlil Sljil ji flj-OI ijWv ^_5-2J Uj-ijA (i^'-^jj) ^'U_^l wjx^l

ISJUi-J ijL ^ ji^jjl AiCiirl ^ bj__j s_^iJ ^ai jja>Ji Blil oL-iji /y. ^j
*lw> .ijjAll ^jS" ^,j~Ji^ ^^ J*J -ij-^J*^ J^^ ^~*« liiiJ^J lS_;jJ1 j^ V"^^

l»Jil Wlf ;*i\; (iiilll Ja^b J>iiUl jsU-l ^ ji iL^^jJj^ OL-Ijjj ;^^) 2uSU_j^

,\^y ^ i^J ij^ ij^\ y^ ^1) jjj^ sj,^ ^_^ ^i J^ .j^'n,ii

^

^ cj^^ Jjijj' ''^J^'^ i^«—' *jf^ :{j^' L^!) J^'h ^jii'H

LJIjj u 5jjj^**- inilJ ^j''>! ^j i^ -iJ' '^KTs-' lJ* iij*^' '^' 1^

\^_ jl .^j'il A^.j^ i^U ii=r^1 1^1 .Jir^i)S <iL-j5'j! ^Jj
iri ^J>_j .'^ r>,o. . i^u. .^ ^vi^ Jj^J i**^j^i

l^_;a]u AJJj^ J^ '^ 'J^J iMj^ttf' A^ t>J e 1^ J J^^ ^j:H^ "-^

uf^j. Ij^ J'"'—J' -^ j'^j .^ "^ 1 • • ifU-- J] J-fli 4j~^' ft*

ifjJl Jj':JjilS iSj-?iJl J^ aj*i_. Jsj^l Oir;)i Jlji Uj .IsA:^

^ IOj^ Uj>- jUi lo >jJi J* JUiJi J\
^ijJi l^J__- ^ Wi

t?!'^ t/'j'^' ^J^ ^5* f J-^-* J'j^W J'^Jj^ J?^ •-^fk J^'-^ 'j^

ufikll Sdj- -ji_j c^ i«ilj iijJjl jUiJI U;j .jl-kjij";!! iijJ-i

^^4* jjlwj"^ 'iJ-!"'-^ <lil J^
jj-^i f Is J< '/.A Jlj»- k^bj .Ijljjxjl

^ ^j=~j .^ T > . . ^;>*J.i ^bJI JaiJ-l J_jt jO^j .|. a . JI

. Jj;?l-iJ ^J^'^ iJsLiJi aUl ijJji ^Sjjlij-J Sjjj^ J-i fcijj .l«Jjjij

^j^_j-j ('^ VTa) j>j! Uj^i ;flji;:r TV >. JlS^L ^j:ij

U9_ "i l'-^U^I jl^Sl ^^ sa^ '^ji^^ ijjSj .(V A) ^iS^ji

.^j~JI ^ Jilj _j«j lIjI;^^! ^^'^Url VL* ^j .L^lJ_J1

ijbj -ij^t. ikJil ^'j'^' ^ -^JUJI iUJ ^ ._fllaJl J^ij ^b

U~J jiW jii«j Si;P SjirV^'j ? i * r'j*^ ^f-^"^' f^j"!!' jbj

1 T . . jrf jiT' ^b» .diUij iPjSj *j:J»*JI ^ ^'j^'j «3b]' alJ-'

J^ J^, :^^ t-^'
"^ * ' .^'^J .«i»" JU*1 ^ ^i-«i ^^l_J-»- ^y

iil>- JabJlj «JljJ-l f 'jj^' / ^j' ^^'j .-^ ^j* jUti^ ji jikJI

t^ji.^^ Jjbai^ j!l ji>:;:j ilU-j'^l j^ l*jj . jJlj;»-i3Ua .JiSwb

I J-jj^l iUaJ^ sa?-ij iiL_fii Jl ^_j*:uj l*ji t a t}y^^ *-^ -? j^J

I-1--9 Sj-«JI i)U.->i jiTlj .J*:ii-i»)l
^-'JJt? '^^y^ jl=^ ijJ' Cottidae

^j .jiA*-lj i^j-^' Jaj*^i ili-Jlj ^jJUjI aJj tjj^j*!!! JjaU

iSUi ^-jil) jja«)i iji;JL.b JUii J* 4«;iiJi oubali _y.j



^>U-ij c'

y cUij «:Lij r^j^ 'fr**' -^J j_r^^J

jSLuj .jL^So ei_^i ^v^ u^j"^' jy

.1^ -^,_^\ ^Llp^j ij^L ill

jjj^jj AjjjJI '-lj>'il IjijJ ^jjjJ'

^.ail-j>- kl^Tj L^_j?.jj .^—^1 jUJj-l

bl f_jJ .,„>^ ^i-^l Olt_f^l

.1^1 Jj*; ^^JJl OLjl

OU^Nl sUiJI ^ ^^;_, .ilJ-lj

-J^UI ^ ^Uij^l

^U frlJl ^'%^ i| AiL-Ul!^^j 41*^ L^^ ^ l_^l ^ j^ ^1

L-Laj^ oUJ^x^ -'J
oU.^1 i^j^LlI

Ji- i^_^l UJj ^_j.ll U-U,l All sL.

.44;i_^^x„']/l v^j ^'Iji-Nl c^lj-i^l

j^ilsL^lj ii:»-jj-l oLnij; J.I sJji ^jSjj

^^1 oUbll ._-^ i^l l^Joc^

jJjLo ^Ij "^/Ll L^'U'lJ LjlSLiJ

iiLj.ll «Jj-LJI oU-j-^l lil .ij'Jil

8JJ>
.
Jlj"^^J-v -ij^i jxj .ai J -4^\

41iikJi

.-i_^^i oi> ^j .j>ij ill oljtoj

sLlI iwJ_^ "jiiiy.! jJllsll ^j^^Llj Js

lUT tWijA; ^'lil jb;;.'! iill= C-1^

JJ .JJj'i' J' iik-" li^jJl i_r=J^'

jl *t^

—

\-i II oLkU j^i^ y Lcl^V ^JJ****^

^^SL^ J_jia; ^^\ JA C^\jJi l«>j:i-l

^ ^,V^' tOljUl ^-. i^lji! ^JJ ^.
JjjJl ^ aLlI j-^ ^jii»»J_; -i-J'j tIjJrl

iiJUil jtU iJ=^-ll ^lj"il ^' .iillj

ii'U Nj 1 L.lS3lj i jij iikj l:—J ^

j^ OOP S- Ijil
|_5«

iJa^l ^^IjNl A:»-u"

Ol^Liil JA i;3li Ji" ^J lOU^Ull

J '>-' is*j -ij^-f^'
i_iii.ll tLl:—lU

.jJl^j>l_^llJ>^A^l^-Ur

JuiJlj .oULaJil oL» l-^y-f ^S'^v'"

Li.1 JU_j .J^-llI ^ai L^l v^ >-^l

otU'j v^UjiJl «^- ^sJJI ^yi\

.iAJLJ.!

l5j* tU-i sj= Jl ^^jS'i^ ^yi _iii.I

Lnii ll 1 l^jll nU-l ^jl ii»^Vl ij;>

,.l^, jSi> -.j« ^ :«jjjjJl ij«ill
)

i^imjU;: ^1



^yijj ill jL.j,Jl «j (oUiJl) OU!_;^l

^^ ^ c:„l_ij iliiil 4il_L]Ll ol—lj-Ol

(lylj ^'ljJ-1 ik^jl^^ ^U^«^ OUv—Jl

1+^ jLix-J oUJ l:Iill jl_^l ju tj_^l

iilil Ol.a;,:„U jl . iiiu_J,l J>-b bi?^^

^r- j^ J-JJ^ Wj^ j-jajj L^ '^j Ji

W^j J">^ LtAlt ^Jifl ^\ j_jJ=Jl

..iIuL-l ai_, .iij>Jl ^\ jL_lj

^ y-LI OLniiX—1,1 '.J an^'i ^L.

^u^i ;>^ Jl ^si LiiJi ^Wi

.^lULdi ajji J '^'Fcsluca

JX^
;^ L^ ^\ ^\^^\ C>\,.J>^\ X^J. ^ \S i^j

a^,^jji,i »-lj^ll -^ ft:Jl5' LL»^ -^ )J

i l-l-iij oUi- SI A^-iJj .wi-alyJIj

,+-jl^^lj OUlj^l* OuLJI ^ j*J' "^^^ /

oL>v !' =•'-* J* jK: '_; -Lii^'—

)

«j sLlil 'lAj^" ^1 jjij-l oli lIjU'LJI

^'_ii."ii ^^L>- 'p-^j 'jj^Sj -iJ>l
I sLr."

aift ^ JiljJ-lj 0"LJI iLi-l *:»—,Jj

^^ AS^Ul oU^^jiJiil ,- OUiiL_ll

^lij-l v-"^'^' -^J^' V-^ J ^^''

oSLtLi oLLkil jc UjyK uU,l jLiJj

0! .5jSy-S i^J-i ,_^ J^LjiJIj i^^J-il

ii_ll olfj-^l X' J' J^ oU^™i

^^ ioiw AX-i jl .jJUJi J *~r-^^l

ij~
till j^ Ul jj IAil

^i-J-iu
lT^

.-i'l

^luijl l-*J-- » ^-JJJIil sLaI s' iI I -" ,*

Sl_ji,lj ojljaJl JjLJ ol_^ '|>_U 1
. ji-...'l I

^^ .j_.bil ^1 Jl iLdI ^.

J^xiJl ^|_J1J nJU mS'j^- bjjj- CjU^.^ II

A-j iOU,__iJ ijLiil jJl_y.l jifl 5l

»_»ijj -J^' 'ija-" Ji^ ^yi^l ' !^:'JsJl

i-Sj_f»tiU.I Jljjl LjJ; ;iLJL. ijljll aij.

"4:i- -i^^lj-a- itj-Ji aU-1 Ji>U; L^UniAl

jyJaLJl j^ tl_4:l-br_jj'L.lJU3 .itj^j

lsjji j>.jii A,;rjr Ui,u i^j^^^m

> j X- L. Uli- ijjL^l a^L_ii sLlI J

flioi" i~rbJl i Lila 1 1
;'

,

^ b^^

^1^ j.^ hi\^\ iJ>\f2^\ jji, jf.

jLC o'S^I ^t.i ijJUJl ^ LUJl_,

^^ "j^_jil ^_;^^lil oL-i.:;--^

•r-^j
_,iji ,Lli Ljj] ^^ i_^ ijj^i

j ^
J

*° L.V ^i- j-l^j IJo^i ti^ij'^i j" r-^ -i; -Feslucj (Tj

^

\s\



8-k^ r*=*"^ [^'-^ Jjjij

«

y j;^ iLjJ ijjbii ji_jJS'i j! ji_^S!i

ijij<j .U ^ Lj-^-JJ -^-^v
ps*Li "^j-^

.Ojljl
^r-.^! J-^^' 'ilr^ J-^ l*^ ^>''

J . b.T'U Js^Nl fJ .ijli iiiil [j^a; L<j.it

Uf sill i)si ^U*-' 'jla> OjJaJ ^ -ViLJI

s_5j3.11 ^^ i-Ui^ 5^ lIaS^j .jp_fii

.idj"i'i jj^'i'l e-jJail "iii J_,'^J

J2A1

^j ^- i^Jjl ^ji ^y vil>i ^jd

l>ll ol>i) J.^IaJ1 jJa_Jl ^ ^>

«ai j^i> ji oNyuiii iiij ji>.^i iijj

ji j$Li. JjSj ^1 -_^ ^._j> v-^

.'Lj^. ^lai ^_^ 4jjj ^i^ ^' LjU-'b'l

^ jU-'VI 4iil J -ji ^lyl _^-

ji-i^ '

' ;>- Li— Ij ijLjJl ^l+J

^ jl^l J!)U. '4^\ 'i^)\ ,JW=I_JA.11

>-iy ^ ijUa^t ^l-yj iijU-1 .Ju^l fui

el. ll ^,aiij dJJJ -iJV j'^J'J .klJ—lj

ijajjl ij_jj Ij^/J i ^ ,=!*-
i_r-_J* l>—' ^^

'^ ^ C-^ o-r -^A- -^-"-^ ^^'

> a^^^^j i-,1^1
^>Ji J^

ju 'ilf- jl_jJI rjA'' "L" t-jU-ljJl ^yaJi

I i«j ^il ftiyj >-ji ^i-ji ^>jj Ai tCjl:»-jJ

.JiySO ^^ v^V ^lij
Jj"^''

^r-

"C^ c;-'j*' j^^
j> ^ssuji 5-ji ^i_j>i oU— ^fj^ [-4^

aAa J_jSJ_) .i^jlj^' iXi"l'l ^.- jJ:S^\ ^[

Jl LaJ U-Ut tAc'uJI ' -
'1^" • ijw.'il

f- t>^)^Wl UjjI JlJII ^; .J^\ ij^ "^Ja—

iijia-'l ^j i^jll t_j-iJl "-is ^
.._^1 *'',^^1 '-^ ^^ ^ll

iiji_ ^_5S'l ^.^ ^ dlU; yUall JlS^ii

j_jUJu .uuii s^_jl,i ji_ji,S'i ^ i^_^

L* as-j." J^ iliij i^i ^Aj All—J.I ys
ii^J'^

^j .iJbll iifjll^ l^ ibUll ;kL.iij

^ lS^>1 JI>Nl _JJ^1 ^'>1 e>JiJl

_fi'l jj cj-iJI ji^j .iiliiw. Jl_jjl J5ii

t_j-il| jiJi-j tJjiJl >=-! «5r>i.l JljJ*'^'

Jl>S'l j^ U-;^> ^^-^ll fy^ ^vi-i^

*^_jl.l JljtS'l _;^ -J>1 II* ^y .^yl

^ JljJWl ^Ul J-U-vj .^.ijl ij-af

^11 j>S'i ^/i j>ji^; c^,-^u^

_j_;aj^l_; ^.J-jl; ^li"jJ_! ^r'^li' ^j-sJ'i'l

•iAij" jl oN"yJ^'l j;>-?j .*r-^ ^1^

C~- ji'lAl ^ U.1I SiJjS'l ^ UjI

,_;>uiJI l>_,j^.' _^' oN'^LiJl _^

_^+] tJA;. lUi/i ^ w-ijj yj^Vf;

JijW ill;
j_)aJ-i j^ iSjjI+'i j--'_f^,l

iljl^l OW-IUJI oil JS^; .^n;i:>-jS'l_j

.jj.j Jl AJ-i ^f- ^ V ^r* ^r^' ,_^

cAngcl Falls il^i^l oN^iti iai^"

ij'i'j i L^As-i ijN'iC i_)l>-W j^

5iJj .1 . 'l».^ a^l_j _^^ t Lij"_,l jjLi^

oV-lLiJl
J.-

a>j l_,l>-LJl __l^ja_^.

^_f:j
.»ai ^ i.^^ oi;»r _^j; ^1

^^ ^i.'U jlAi. o%-^, '^''L^^' ^^'

Jl J_2J lIjWU o'^'^U J:
sUl

.4jliJl J |.ooTo

^LiJ'iiJ oi_,J tUiJl liLr-1 ^ ^'1

J_-: ^i./~- iVi- lIjWU oN^U:. .l^_^

sLJJl fr'
,j.jj, ^U'l J_rill ^y ^J^'^ >

.b5Lr jy-^i jy j_,>l ^W- -^"^j sLi

a-_Jj .y-ll>l i=^l aL= _^ ^'LJ ^-

^1 hSj^^ Jl ijU ^_._^1 i-LA JhX-

ij^uJi Jl ;.J*n ^^"1 «w- V J-^'

r-^- > «
J"^' J-<^ J-^ ^^J

.i jLll i cJiJ Uis iJJ.1 ol^j^

l.j::_iji.i (i;All i_jjjc" clil oljil^Jkj

l^jij ((jjjijj.1)) Ai.1 ^ ^^ib; 1^1 jl ijli-1

lAy.. ib-ui y-iii oUi,;_ii liiib ^1

till oWl-..-^ A_iJj .i?-_))il Sllsj
J*-

iiJ-LlI oUi.-.J.I ijjS' -l_ji J L-ji-Jl

J ii\jjl'l j-Sj«J LjjLJIJj ^Jlil_j-;^ jSJ

,iJ-lll oUji:_l.l J 8Jj>-jil ''^jSi'i V-i

.^y jl ^ A,^- ^1 iU: ^ ^i .1^

fUji ^jjn-- J_J .O'Lui;—1.1 JA jA

clil oUi;;— ;j^j ^^L-i J;U=^' i,Jl--'l

JaLI j>;_; _X-^ ^^^ /^'i'l UjUcIj

jjj* aL- jiUi. J-'^
|_jjl |»Jl_jil lS')

Jlj IJ4J .(S^^LJJ j:^! Jt JJL._,

^1 j^ J- ^-dl -_.-u]l cU.1 ol-ii^—

..JUJl __^ JjJ.1 jjidl ^.^ jj-A^

cj*^y

- .y O^^lj .>ll ol>i^ J
L,-'

jlApl aJ *iLJ J_)J= J^ ^ J;
''^^^

l^ls'j L^LjJ jJ-Jj tikis' tL—^^1 _^

^^i_jii^^ ^t^- "I'j .^jS'i> >iy

jt^ -^ ^_ii ^^ji jS' .aLIT Lljji ^;i

J Jj>^- ^} ^y Ji >-" I'-J^

j.^ y^'
f"^ t^' 'o'j^' C-^ ^f-j* /-^

f33

1

> ^' j5iai.li ^_j Jp iii^i A^yj

Jj -^'^ J (^ ^ Ll^Uii:

.iA>,:il ^.L,Nyi J> J ji_,->l!J >

jlC ^^ __^i iO-^ J'DLiJi :^'^_

Jt^t- ij«j <U->t; JiJJy" Jl>-> j^ Jj-J lt"

__^1 ijy>o U-U^ IJL^l J-lL:Jl jCii

aJj^—; aLjjj jyji y^-aii _,^'i o^

i^ J^ ^ Ia.4 Jl oNy^l

j^ la,5...j (jJiS\ Jaii-1 jflj - i^y—

U

Alt ^ij;;- Jy j^ JLjly 01> AJji.

[ l,k:<l ^J^l jl^'li lfr^lj:-J Uyi^ :^ji^l sJj'il ('

)

_^l^! ^'^:^ Jjj ^^ ^JS ijii^i



n*
I



.
jj^l SjjJJ-i jl^'il ^L»P J«A. i-^lj ^iilsllj >nii UjIj lAiUjij eW AijC J*i C~iJlj C.^ ^'b jSLi- jfij^ jlJj^'lJI SijJ^l ^jA_Jlj ^IJ

Jl_jil fc]L_Ul Ifj^i v^> JLJ. J i^Liill

•ijiii jl«JI ijjjj:. JajjUiJ^ IrT^J^ JW^'

Ijj j^ Jl O^J -"ij^j" "?^j^' =j^ Jj^

j! ^L-^'l^^ j i^l JU4-I «-i^^ >> J-i:j

i (tijj_J'i J->Ui) _^* d-^ /Jj liiiii JL>J-'

Weald Alj^lj 8-ir.J.l olil/jJl ^ l;/b i_,U

1 Jlldl «-lj^ JLLI ajj j^ :^l JIjt

iOl-vLll
J,,!,-

Jiiiji>- 55^L_. Ij_.a^ .zJS-i

J.UU -^^ ^." .> -^^^J' ^^ °>=^'

h^J,j2i^\jii'^}Jjdj.^L.^\^-'ii^ _)i i^irjl j>-^l ^ i-i*li Jy .l^li^;! jif t^jL^I J=^l j^ ij'l'l iJ-^ ^'j4^l J^^i

^^^ J I
^jS'jl^ ^jJ^I o_*:^JJI jW^

.ijiJlSLH; 3y<j i_.i^ ^i J^.; .=,'4-^*'

^ JLJ^i sjj iDji^- :*i-LitiJI JU-1

y^; i_jis 0^" ^1 J^Ni oli^'l JS jL-

JUr UjJ-1 ^ ^ ijl ij-jkll JliLi'i'l »JJ.

j l£—jlT iJL»^ ~ i—j-" -ill*- ji^ "^^ "^j^

.^ji4-l liTj^i J {gull Jj4-ll) ,^-A^^"ij

^i-^j J- os-L-i uit-j; Jt i>y ^jai

.^ir^i ,.iwJi ^j ^yji \^i ^j-^i

\^ uji\t!l jtL. t£^ ,t~' ^^j~-'l'l

j^i ^- J.A J4J1 iijJ-i ob_^i JUj

oljo^J.! ^ jlt^^l ^ i_^ i;^ ^-^

jjj.-: .L-j- ijliLi Jt 1^ "^v^i ^y_Ji ^j&j

L-ji-Ji Jj; S'jy «U-l 5;U-I Chinook

^ -Jlj .-'S'j^ ^l^ JU-1 ^-iL- ^
«W. >j^- ,1-^ JU-I =-U -i^ :3-iil JLI-I

li;^^j jJJ j-^J^ i^™-J %:—' * jla,-^ * rt
;

ijl-??^l

Ufi> U^ i*i^ ^1—' * ^j'j ^^T""
JJ^ iiJj

ills, ifi ijSj U-1 i^- .il'i -^ iJ lUll.

:ii ^i i_^i ^.f „y-i .ja-^_,- .u~- j-^ij

. u__j i_Ji^ll -^ji^ Uj tijjtjJl _^J_i A>4i^

l^ ^jSC'1 ifii iiJ-^ ^, JLii jji^ _^

Ji- ^y— Jji Iji- AA SA vij'jd Jl i J'jJl ^

^JJ JLi-i ili-jl ^yU .J.^

'-'^jiiijl ^1 ^ ;*:UJI s-iiiJi U,>il. ji

oULi-jl olj jsUJ Triangulation Survey

JjA»i^ *^-^' ^L-iiJl jLi^l «*—-_j ,ii_jj»*

.^,>jNl -iii_ ^jLf JJU iJi s;i
f'^j'

Ja^jljt* siU- J_»^< k*^^,^.j*Jl jU-1 -^VJ

tii_^i ji iijii ii-j Jw- ^1--::^ '^^^

^'. -i'l ij=-^i ^ >̂b'i'> J! jl._»»j J_i- fli^j^ ^^. ;^ti^ i'^-JJJ f=)

t'T



[

.Uii-ji j^f'ii jtuli _^ i^m j.^, lUu^ji

;i>Wi .;-ijL4i>i >=^ Uji JL4-I cjISL. ^-Ij^j

.iiAJ^i oUjxIIj JjNjJU 3;jJI ,uli"i_;;ij

V>^ -^^'1 i. I>l

Jtl oJj-i Lj5l_5L. ^ ij'ifj J Santa Fe

t^V =! S'J*-^' i^ *^-^ L>' Mr'j^ L^ ^/Ji

-u—l^lj L^-jJ l ,^\ \S^y -lajt^l ^Jaiimi iljTj

rjr>*J^ »Ua—' ^ijL^—* -kit 1^- ^-"1 Jl

i^ljll JL|-I --ji- J-Cj .iiijil ij-iWal

j^ji_Ji o_^-j .ijlyLi oWjJ ^ Jil i^jij:

>;. U . J! 1 . . ^ J:^: bjl iiliiij .iiW

^jo- L. ij^j . J>y-l Jsy^iJI ii-l jy L>:

^ji_Jl ^ ij>^l JikU ijjLiil ^li^'l

^11 ^:^i ^;i __ ,i>i>i] ,j^^ i^i^i

1—fj*j d-!jt jI>^^ ij^^^ iUlc Ljj^ ^w^j

,JjSij ^- ^L^^ S^l ,_LjJ j .i.;i5l Trlj^"V^

./|j/_fi4-^ Oj>Jl L_j~aj '-j^ i*- j^l /y'l-^'

JiLJ-l -^jij -i-^ -J' i^ i—JU 't'j-- ^

j! ^ij: -li iJ-JI i^li'^-J' -t'Lii'l l^_. ,:o Jl.

j-Akj; .!_>- -oS'l JLr jujy- ii L^jy^i ITj^S'

oj^ijji lISLvU i>.^i^j i^^^i j^.j j^g i'

Ji ^'^jli r^^' i^^ji '^' o^j- •ti/^'^l;

.iL,\j.S': i^.,i.^'u Wl_^S'l ijJl^l 5^.j.jll

^^,^ JLil dji^ .>;»J J>ii ^llS'l ^jLjjS'I

_^ ^.^v- ^ll i^Uli L.iMl ylJ-l ^l_^^ i_,.ii]l

i_5jiJI >^_j . JirJrLl *Jlj_fl]l i^jiSj ^jliJ

i-m ^ jjiuJ\ \+cujjI v-^ jW^^ />"

»tlfl-^ jjji-^ Jji * LbJjV wJtL jl^.i-fli i^i^jiuJ-l

I^J



-^1 l^Jigl^ ^i^-^ 1^ «_li' TjJ^J ^jdj^ ^^^

__JABW. .?
liu- iU 0=;j-

J! i-
) v>>i J! J^i ^- i?=^j^- jU"'^'i

-'^•^.
ir- ^y^jt^ J „^^j -i^

\1.

l:;^-W~ jl^' l_tf*—'J ^^^^ 0^-~- '.r^ Uj^ J^ *i '

iiUaJ^ jjjj ip Syj' *j-^ fl^ jjl 5^^;Oj\

j^iiAlj .JJ4J1 ^ j_jJi lis j- ^ji-iLi j^'^

jLjji U*;_J. ..jli-J'j ii^_(^l iiy~^'

ill>»ikl jjji-jajl kJJjjJ 'J'-?^' il^J^ Ol^wJ

^™Jll (s:- J_^ ov. Jljay^ i.1 JJ U

t^"jl Lj,^> .^1 jd/^l 1-i* ^ .^^'i'l

Eocene Epoch lij^' j~^' "jV -"^
lj-!"^''

Ji-'jVl ^tlill _;™aj».^l ^ ^>^ C'Jl^ iU-^> ^J
a _^| i:-- OjJ^ '' i Ji") Miocene Epoch

.^j.^1 l:"l'l-^'l ^U-X- ^j£l .(^i-^ JS^

iiijj ^ jl4-i ji)SJ ^j* i,-^"^'' ii^_Ai ^'-^ij

L(PlioceLie .^>ll il^-iJ-l jJ^I) ^i j~=^l

.^jtJ-1 IjVL^ kir-r^':

.Jl*jjl J! J=^^l i:j^Nl oUi-_^l ^j

jij^ j-- Ij'^'U-fJI JiL»- ^ (1:^1 J_Hi >i—ij

Jj^i Jl ^^j)j^ c-
j^"^''

r--^*-'
"^'>>^

^ ^-Vl ijLJIj JiLLl tl_rt]l jy-l J~:^L. j-j;

>b JlJ^yi :^ o^j ..u^i>i ^ ju^'i

^^ ^1^ i^jii ^i.;!^ L^l ur soi^ii

11.. vi^'j' J-^ ^j J*—^" J'! ^j^'

.;^i^ij iii;_rui ^ijSi'i

^l i^ji ^ i' "iJ3L ^jJ>d 1;"^Uj ,»—
I

ill!

i^,^! J^l ^^^.^^ ^iSLi. ,J_i! yij Lt-jli!l

. JLf I JLA V-JI^ ^"--'I J ^ -^' J^'

^ L-NL-jJl JU- ^ jj.'il i>il ^Ul jl

^1 ;:_aJ-l Uji^lj <2;jWl, alS^i i+-^_,

L^i-^-ll jV'"''^ i^j''^"J •'j^ i)''^.^; J' f-^

. r^j*il ^-jUi- i^jlji* a^p-1 Aj»jjl Jj Lil*™^^

L^L^ll LjU-iJl J! vy^l ^ ^,.

_.l^.™i^l|j s^jj^l jlWj-il L^iL-^ij t^>-Jl

-i'^' J[ JLJ-I
r=~-^' j^J .IjNU^I .lik; ^

=>i ^_^1 ii"JU_^l ^l^' -i?-!-' >'-^

;dJ..i <Ji;Vi jli I- i^j ,a^i Uiifii ji jy-i

if^_-\ ;^^J;:H ^>ll J.
iir_^\l JLJ-l iL_L,

,t^ J. a;ui JlJ-i^U--*- j- ^j-^ -.^ fU*

JU-1) JiJA jLr-j IjliWl'} ^'' /-i'" i-fc-"'^'

^^l_^l Jv-^ JjT jlc
J^

ijfli- Jr^^ \^ L_dl

.>_,Vl ^ jLr- iL_L. Jti ^ L.VL-;]!

^J, jl ^ill J*

l^UJjl ^L4i_, >^U.H ^ ^ ^i ^_. .c—jJj]

Jlljj.Lijil Ljj b^j;^»<wijlb J tl J> A A i A ^1

A i A 1 Jl V^^'j* J-=iJ i'^^.' ''j^ -^ ° ^ -^

iJlJj^j jLJl bSlfj -jJl;* •^'^} ''-^ "^

:c-UI JLr ^ iiU-l Cj\jj.^\ j Jijlil icijj
'JJ
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t-W) J!)

\^ J^ .4-^ ^Ni ^U>^,

.Ajj^^j ^^^ J^^J^ »^J

ail—.
^J.1-

.(ijj.jJl ^ _.-Ui

U^l ol-i-L^

^ oU-

.

IA.ll --->-

L^ i^jdj iS-'i'l J'L.- il—L- ji J^ iH- li -;T ^ °>^

-li ^jS-'Q -jj:-- -Sill jLTj .iA^ uL_. ^ ^_^ ilL. J^

;b'lll ijji^-i'l Aj-LLi= jV jjiJ JJl_J-l ^ w-illl lift jU=i

y (• t M ) jj~; Xl_^ . Jjrf-iJ^ y^'l i-ill^ L. As- Jl jfj."

JijJj- J_^Li ikjil iikdl ^iJltt ji. .{-ti-jjlj) ^j_r'l Jl-fl-

(jL™ll ^i|) rt-Jji^-UU' -UV 't^JJJ Jj^

k^^-aJ .JL^jMI icl;^tiJ i«_kJl jj J^ LjJlfj aJAi—Ll

ojy _!j^-' JrT ti^iV -1=^1 -.^ v"^' iij]l ir'Ji!! ,,j_al_j)i'l

^'^1 v' ''j^-is:^/!

(-W' J)

j^ail ^y lAj"^! JL*- iL_L> J

j^j .^If^ll i.LiA.11 ^ki.

.Ul- i_j*_j) ^lUll _^A.il ^>

L{US'I jl~r i;_j-iJ ,-=U-

T-A



'T



jJJ^'i^ iiji.' '^ UoJ- '|C *.. ij^ -^ °j^^ ''l " ^:

ijjlj jjj^ l*Li;_,l jlS'i ,»ij^ j .LLj^ Jj^'l ijjijjl

l^'ifj i^j-jli 2:^\ ji^^'i Lj;_^ ^i ^jisii

^^\ji\

j~iJ Ji ^Li >i Jl jL. jlj j> L^UI o^-ii

^VUiJi Ujb; ^1 :;ii_-Li fj.»j ^L=u. ._^il

-j-Vi- Jlil^j^^

C^'\.^^ flj Jiiiiil 1^ ifljjUj^ 4ja„^'

k^ <iiid^ 7^-r^

.^U-iyii J^1-l_ai'yi 4iSjl ^ ^\ -j-^-i j-lj-l^

j_^ 'SJu j*. .|,^1 ^loju')!! ijjlj jijt -jljij

,aj_'l ^ lJ,^lj l_,;U. Jlj^ '^j' iSi-j.. ^

j>jl i_P»^; -1''!' i^ IJ-a;Nl i^Jlj ^ lift OljJTj

JjJaJj Jajil is—J lJLH^ "J—'-"^ Jj'= J^ -^^-^

.JV=I -Jo-- lJU^ j>j'i^l

jisLii ^ bjjij jjjiu ur ,_i-Li (liiji ji^Sfi

^i-i!' j_iS' jI^jVi ^^ ,^l j^H ^L.J'^^

oL-;>'i ^) I- i^-if .„-^i jVr^j^ jj jiij

[liJiJlj tLvJJ jil-a- ^ jL^i"!'* ^i,"l ill' ^1 IjJiJ

;^jlj OjSjl>>l ^_^ .05^1 ^1^1 J^J [JUJl ^
*'=^^ l5:;*J jIj~ ij^'j '* 'j^ '-^ j-^ (^ J^l

_;^l ™^l ^1-U *>^; -j^"^'* "i^j' j 'j'-j'

,aj-i J=jSi ^-Ur _;4i jl ^u lSjsv isyu.

^- >>' > b^ij i^j^j ^'I'l o./Ji

iT. Sl- .oLk^lfli^J> t^^yj ^'j,VI

jLiJ Jl ^}il *'*^il ^Tj:- J ^1 ji aUI

jS'li jiri>jVl ji. liJU^I ;>1>1, iliil .Ul fji-j

OL:^ txAl y',^\i Sijdl ^^ U^_i_i;^ Iftc^jj i^jlf

v^ liiijJJ Oij-k^ J^-^ ijtidi __^ ^

.yU^H jIjl.j)'I iJjJ_iJl ui-Lj-l aii ,_j:_^-

.jL:i-l Jj'lJitC -jijj^ vjIaA5I w_P^"j

jji—j _- oi^ji' i3l_)-^ JjSOa- iiJjj^l jUL. J
.iJ.\ ,,1.^1 - ii^lj ^irid) ^>cS ijJ jiTI

& X\ Sjl>l ^-j j-bLl. .Ul yi, - Jljjllj

jl^Vl AtL_r .^"Aj jd'Nl jji-^l »i j^j«=j'

ojU-1 ijj vJ^—^ .4*13 ! L^j'j)' J-i-l ^^! i^-i'jJ'

Jl l*Lj>y_; ^IjX^l Jji. Jt ^>wJlj i/'il

V„lCs.

> >Ll ^l i^j^ 1- J! U^ ^H l^

t^i jiiij uLs. itij^i j! '^'^ o' '-J'i=^)V ji

^- ,^1 =U,1 fijiTj .y^r-ii-J'l ^ J^ _U-"i'i

.till ^^ Iji li^. j_pwi!l} i. Jl jL^L L_i_^

LJasiL> iS/>^ cUL>-i j^l l/M^ I-^L^ ^A^^

s'^ l^L-i s^- jJJIj ^1 jiU- ^ UJ ^iJl

.•ijll ^—J jl.j..ail

L.JJJ .-jJj'l'l J IjJI ^e'jj -M^' ^>~ ^jIaj"

-j^l id-j- ^ji." .^'U^ j^J i^^'j^^ *?>^J^ J^

^1 iij.S'l ^jl J>*;dl .Uil I4. u,.i_^ ^1 si*

j^ JC^_U~jj^jlJOI .U JS^^ v3ji J)

^\



-jjljjjij ^>J^i j^i-jJi J* iJjSU ^j iji-^' >^ *^>J' Jj'>J' i^-^! jjj'^l *jjj^ J^^

i_^'l Oljiai jj ..IJ.1; ;L1^ ^^j^l _^^ ij-T -Alf ^ ij.J^\

^li" uy-1 ^>rj i-i-U-l *J^ • )> c-u'y^ij^ Lj;J-i __^

j_^ ^l JJjJI jj^ !_,>! J=^, S[ .^j > ^jl ^

O' Jiiil W* ,>;^ =*ij^ J>" ^J" j-J J>l C<' J^'' ^!

iljJJj-J ^Ipv^ OlpiBU hJuJi c ^L^l- fljd>^ ^J^ ' '^^V^

1+Jj*! I_iiij ti^l—II ji-Jl ;^\y j;4-' wis" liit :ij_^

^3-11 OUIjjLl ^_^ J,lj^ Lajl oJir j_;4-l J- j^'l ill .U^%

":^^^^

Ljl^ .Jua; ^^ Jii l+J Jf Jai JJt jJlj j>I ^ _ei£.ll

.'[.i' T,Ws,1. Jly- -^'v-^ J=i^ L-fc Ji^j^ li.;.^

^IjiUdl oyiLb J-xij ^Jj

^JW' J>^ ^'

V^
V
y
y



v;^ T . . . ^'1

J^\
^ ^^1 ^jP .

. ^ ..

jj4-l *liv J~^ .(i_JL_Ki'l'l; ~.~:j—

iiLa .iSj'i' ^_^ ^

Jjjl *-j-i«j

.3

i ^J-0;>.^^ CJ^
^-^^Jj'-^

^ji^ '^'
'Cv'?'' 'J-^

" v'^y> c^^} Jj^'l jW^ij ii;/^lj -^' >y•^

.11 li>» ^ ^A_«]

Jul j^ uJut,^ tj^*^'

i^Ki J.I
i>j .L>-

.(^1 ^ ^ ^ii.)

T'lT



Lf^VjJ ^ ^/" -1^1 r^ jl^i Ji> ^j^

Ijj -U^i aii .Moraines '""'^fi^:

r^..

L^jJ jjjUll j_;J-lj iLjjUj,._. iji^l

fc^ljjj 0"LJ i_.y >iJIc "Jjjuil ii;Lj-y,l_.

ijj.^ diu Uai. 1(111 j^ J. "''.i^.

Ci_f^. -^^ ^ "^^ji-' o^_>4-^ -"^^U-^l

V-^'j*- J_J^ iiLj- JIjjLj l-l_j -JU^ ^

-J i'u=-N .3*iii 1^^] ^1 ^...x^

=^' i/ i>'^ ^1^ »?U-^i j^i

.nS^\^\ -k*-^ ^''ji-V

^^ ^L^j -.j-^^j ',>«-'l '>j-'^

.^^ll Up _j* L; ^ jJ jlf ^.:;.J1

_;_,*
^-xSil _kj!^l _^_) i_,>>_ll ^_ji_.

il-._; Bi>-L. L.*^ yl£'_pjl Oljjiil i_!ii

.l-ljy—jj >-J_^ Ja^l i j't=^l V" »_jJ^

^jj li_l_a JiJ-jU- «-4ic J^Lji j^j;

->' t'>'J.

lOceanic A ii^ . ^ \ (Continental

.Barrier iUaWlj iCoral ^i=r>i

L-Alf. Lj-Js«; J^^" lOljUil t5-l5-L ^^Jl-

.iLiidl ^jN -,lio

'Jr^.'«l "—OJl^^^lA ^\^J.\j-^\

S^liil JJ-JaJl ^jWl fljl olS'_^ ! ,li^

.AtLJU OU ji'' =lj^i iip Jl ;i->U-ll

1jLii'Vl isya^ Jl lis iii r^j'i'l ^r*

:r^
J-^ r:' J} 'Jr—' ^

,<'.^Ji>TJu* -JtV

l_jj| OU ,.K>.^ Jl^ .^;=jNl ^ »_„/ ;l_^i jJ4-l J=J^

,i>U^_; .JJ4-I jl^i J Ijy,.^ =111

•t-^"j .r^:^ '1^1 l*Jl Ltj^ 'jr-^ ^JJ* (1)

.i-iJ> jf li^T- 'jV-j .jlj! flTj :oly ol-lfj (1)

,Jl^>l Jlj^ lOljiii j. jj-, Jlj^ ^j-tf. :^^i ( \

)

*=^^J' 'ji>!- ^ -^

T^r



;i_- ^\1 ;*.,i 11

">^j^ j~-

1 Sextants
<vi

.-las Ui_p-_fj

.7-ljjJ jl L^-fciUa jj5-^_) 1^_!_»' -i^-ij

.^ll-ll ^^

iL'La ajlic J_4iiil JlS" .^ Ji^ ^-"^

.^1 J^ Jir A,.^^ 'l^-^ .i-^-^Jill

^Ji i a. ..; i •Ji.fl p ^-"-'^ d,..*^^' i-e^^

^Ji^-VLJI III tUi^'l -Lii^ .oly-Jl

l^ J= iirf Aij U/-_^ T V t Jl_^ Jy

4j a tUiajl llptJjJj CJj'̂^ ,_--
-b'iVr jj-'

J-^r/" °j J^W^^

lii.^l^.i^Lj')/!. ,U

jI_*?-

Ju«jj t4:>-UL_Jlj
'r-

01
,

^ui

Jl_»>-j.« ^'l^^SL^^'I _,;?- ^,^1 ^r^U-J .lj^I

Easter Island ^^-jiiJi J j>>- t^^^--

Ujlj; .jjjUil J^'j—'' j*- "^X^^J '-^^j

>Liii_l Jji/jjj'il 'A;

j__^ JliL- uJ">L.i jl (ULJl Aiiti

j^^' -r^y^r ^^-^ l-L-l lyl CiijL^l iiJ^l

1 (A?-

1

iOi_jJi ^ i^jjjJl ijJt o-i*L^ ^11

jxj J_)lu ~k-tJ'l _iljJ oU'lJ ^Lj._^1

i J_jt '^j A;^ ^—'sju\ ^1 oUl_jJ-l

Oi-iifl .i^'L^l oli_^'Liiil ^io-^!

J^bi ^ otLJI jjjj ^^ yL—J -li

Li;_Jij ji_a*-Nij ijuji oUL-^i jA yS

iiili iJL_Oj jU^I 1^ jL:-Nl jju
,
J.

y/-\ Js- ^liljJ-lj oL-UI -:' ^

ii-U^ jTU ;/ *-'jy" J~-'"

•ys J wj;5^' ji j^ ^L-"-' U^i" 'f-^^

^\ '1 _l^>^ N I (iiUi-"

^vNl

j!^-^^ ^fi^ i^_j>-L"i'W j;^^

.ij-;^ i}i. i .-^ ^- i;,-l ^1 c'v'-^l t'^'jl j-lt^ yf :fe-l-l> (V)

j^l ^W>1 ^1 ^ ijy^ VU
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«

Lj_jii if-__ ll ^ 49iL5-_^l ^UjJi ^ Xj i—Jlf

iLnJa; ^cr-^ ^' *^J ttla-vJl
,

.U

.0 iJi_J jJJr <J—L^ «' 'p-i-^'l J^iU- °j:!j^ '"^ ^-^^^

J> ^ 'J-=rlJ->J ^>V' -^^--iJ' J^ ^
^•i^ J>\ Vj^\i ;~_^1 jry'i'' i^J^" tt^l^l

; (._j^>i_, ijl^j . -iiLii

frljl V

^W;.l>~)ljijWuJl

j\ l^,,.^^'l.. 1^1 5il=-^l ^.^UjJl C-;-,= l

--i_aiH OjdJ-^J '_,"^^_)L. iiijil i_jl-LiJl J sAp

^|._fl=. ,^;*^) ^r-yij >^n OjaU-JI OU1_jJ-1

. j':)Air^NN v^l 3Jj_LJj Jjy^

«u)i ^j .^:jiSoi ^^iij gi^i j^ jLjoj ^v J- .'' 'j^ c.'V j' -r-^ „^^ j^^^ V^j

^-^w-Hj °i;>^^j t5^j^^
^j:^"^' c^/^^^-^^^;

Jjll Jlxij J:Jil_^.r- ^Ijiij iWAA ^j \'\AT

i:>-lj-l J Jfl Ulf J-t' -^_jjL« OjJ^J ^y?^^

>"J jy ^•^ 'J^J "i'l ; ; ^ i- Li;

4jl

Sjl^l ^_jl^- .^jlt ^ _pj ^ =ai sjl^ r^j

^U^.l if^ ^_j. -li'^-S^j jU-jLl jlf:rLj ^_4_^

j^Wy.1 -wJ'jr'* o-*^ fj^ {'y~ ~ J" C"J-

lSy^^_ ^,.,,J^-'l,. i^L^I iiWyl ^''^'j^l
^J-^'

"i'

i::iU-^l oUI_jJ-l >t_A5 lililSldl ^'_;'j^=~^' L^JUJ^

jXtJ (._,,US^1 oli^/ .^^- > oj.li >
Aii; -IJ .ail;-_^i ^U-iJl ^^—1 Jj; lJAII ^l>^l

.^^Nlj ^lj=r>'l_, JjjS'U ji^% ci^j^l

Ji. J^bj^ ^j .LJIp lji« 1 "^
J.r" J'^' iJ~Jj '-^

iA5Ca_, t^^ ^^-^1 (j-i Jl ol;U)l ^l

Si .ijlli- iJLj 'l»L> jlj-/.! T-Li'^'. ti^l^l oLl.1

.ii^i ;?;U>i cJi_,Ji

jiijj Ljl^Jl J^bi .JJJI _y -laii iLj--i; OW^'

4L;;>-->Ll Ji'U ^Ub JW>In.^zJiA oiJlj-j- 'r"

^UJJI i^i^ji' ^U-i.l| ^^ ^lyl i'^' ill^

Barrier a^^L^I —-UjJl^. Fringing reefs "^jIJ+^I

.Atolls ^W-jl.1 jj^lj reefs

.UU till tji- ..I-s^ iij-i

^^ l^^rLs- „^^^" ^i -Lagoon Bjy iij

_^ ^i^ .^y:iil ^Ij ^j"^l

ij ij^H l«l*(- ..IL-s^ . Ja-ii^l — " • ijj! "JJjl -li l;_j>^

iV 01^ ^ -V^i ^j' J! J^" I

^1^1 ^UJaJl_j Obr>l oUl_^^ v~^*' Vrjl^'

iiilji-^Nl jlsLlI J ^W>1 ^-'U-lil jil^-

(Ul tGreat Barrier Reef j^'
I ^^^' -^-^^^

y„_l_: i 111 .Lll^^S' ^^i ^L-iJI sJ^L^I

?i;jlsrjll v^*-^' J^-^ ^*^

oLilS'j ;Vj~^' Jt^^*^^ o^J^ olj'Lj
J.*-^

iiLs-y.1 i__iJjl V ^j'j'-' iiJaJ' ^b" .453.^;:—

•

-.>-^ ^.Jj^! '^' .^ ^^y Polyp -T-J'^ i>*

.j.^lj ^)s Js- Tentacles oU:.j^

ijy'b ^''.j^ ^1=^>I oUI_^1 ^L^b Ji.^'

,Zt\jL^\ i_JijJili ^-'^' o-b-u 4iU^ ^ iiJj.«

,..__^l ^tj^jll ob-y 1^ U^j ^Uiall sIa ^JT

^11^ i>L^ (.UWl iiU, Ja*; J^M-' f'j-^'

Jill ^ «;W->i OliljJ-l Lja^J Ollij .Si^jil

l^-L^^ l4ka; ^1 iil_fJ-l Plankton "*j3i>Jt

iJjj^Jl iUi ijJjLi SI 1- J* J i_at»«iJ aJlia-jaJ L»

..:il:->l jl,-=~f lOlijiil J- ijJV Jlji- u-rt- ^V^P* (^)

.till J iiL. ijj^j otU_, olJlj^ ^i^V C)

.^-j jiij iU.1 Wl -sA '.^- -Jj* C)

YM
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Lgjl -,,^V\VUI::JlU1

JJJJJiTJJJJ.T.TJJJJJJJ.TJJJJJJ.T.

JJJ.TJJ.TJJJJJJJ

TJJ.TJJJJJ.T.TJJJ

1 tr.it .,.

li'.,\t ,

' VI, .vi,. i
UUi ^Ul

jLL. ;^jI ^ ^-;LdjNl iaUiJl oU-lki .jib^ ^ ijL_ll ^1] ^^Ul .,-_Jl OjUj

i.3LiaNl ;f_^l_, j;Ul ^-Li_^l i\J-'^\, -L^l ^ JU'I ^_^l V^jbi ^11 >Lil

jljIJl sJji 2^^- .lA^ iLiJj itlj_^ji ^ „-J^U'l v-J >l_j- lijj^l oIjV Jlj cBtljjJI ^
j_r' '^j^ b-lt A:^l J LJiJjiJl L_iliSJl «*-l_jJ J*-^ i*-*^ ^-^ ''-•^ iJLjj ij-ljj j-.jijl

jl^ij i(JjNl ii^-j-lJl ii.jX]lj -^Ldl) S-n-UI ^jjk>L Ajv -l^ Jl yb" ^j ^r-U'

i(L;jjjNi Uj^i. j;Ui ji-lij-Ji iL^Vi) ikiyli oL>:_J.l J IL-Ui ijiH ^ ^^ ;

Li^jUiNi L:-Ui ^^ l-Ji- jifS'l jiaJJI ^ ^3)3^1 oLji-j _^i oU-ii-i Uj L^
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^.

-_:ljU-\ ^\j A___-*^bJJl ^ '^ t, .j"n,'.i.'

^:^
«i.

- £̂=

«

j.^i_::»ji jtiaaji >.j^
I I

jlLSJv Jl l£j*H jllSia-JI S\:f ^H jliSiv.Jl 01 J-— ji!JiJV..jiviij'(^ jblil-ifjili'
I

I

..K_J=il-L^

^IjSl 4i* ^ /, TV, A t^j- £_'j*S"y tcljj jl ."A^ «-L_il jiUj*^ Uij .i_jUi ^^ y.oT.V J^ -^\j^ y~Lall S^Uli 5!

ililjJJlj ^j.Oi«Jl LjlIflijJ jji ,-it ^i-lill Ojoll

j^V OJ^^^Ij l{j-jlii^l ^^IjNl) ljJ_jA_j

La .>::j1 jl) I, ^\ s iLx; O r'ipU .C-ii* l^^^

IW . 1 (.UJl Jlj^ Jcthro Tull Jl; ,.A=^

^1 Jj-l loL_.jtjJi LfJf J^i'j ''^'^'l ^

lit. jLuc_l _/il_; n-iJ-'jl- -yjJ-* -lij,-^

.^Ij jSL^^o^ j*tii\ 0>l| iL+i ^ il^l

cJjJI^ c~iiis^ 1 Wir cUJI Eli Whitney

Jj -Vr^l jt ^i=^'l ^L,li JjjiJ v_^i

Lj*l J^jjJl ^J^' 4^,^^ k_*Vl ^jtj^ Lajjv

,^1 >J_t--^'l ^.^ i-^l '<f^jj^ y^}'^

*/'/j
'r*-^j' ^

JLa^L- j^JI J-lji^l li£>_. ,Oly vj' ^J'j^

L JjiJ-l ^ ielj;)! J--L;. ^Uil ^>LiLl ^iiLl

'^->' ^/ >'; t^J' Li* ^^^ tJ> '^^J

-li I ^ A.^_, ^^1 J:
Ji^ll

dL.^,/ ilU __^^^ Vj^l k^
SjUJ-I

iliXf o^^ti J\. Cyrus Mc Cormick

i--i3J Hiram Pill!.; John ^^^4 ^'j^j ^J=^

'j-^ lT''—^'j j-^ ,.r^^' iJ^j*'' Jy^^^'

oj^L IjjWJ 'Vjjj' ^jt! "t'^'jj'' oU-jXiilj

j-ix 2_-Ulj j-i* j^\i)l jUyJl

oi>i ^_<:s^> .. ^ . iJUi-.li Uk. >y
l-U ^\j^\ »liJl v oU L.

^jjl. . fj*_j
i^ " Aj_;Ut:JI o'lJ'lUJl L^iUiT^

^^ ^>Jl; LiiiSll li-\y}\ Ji- i^J.\ J A'l

>^ij .i^ljjii J^'L-^' o^::j1 to^l ^\T

^ ;ilj-l ^IjNl ^ j'A-)'' O-*
'^^

LjOjcj jJ_rf.^' Jv L" i'Ai J il.i* Ijj-'A.a:.-!

.^ >Ci, ±1^1

i'>l±- iJjjJ-l IkJ-l tljili .Ij—i; J_^l ij-jl

jj _J_al ^IT i^.J ! ^It J_.A^

U"^^ iljil «J_rt-~; Oj^ US' .IjJlijU

^b^J

L- «_liK^ -'jj' j^'y -^

Uii ^1 ji^^Vi itij/ iti__^i ij^

.^jjilj-bVljfUU vLi>.S!l;

jkjij iJiiu ^Uil jjjs Liftljjil jLiil JJ

^S'U^^ J',_^ !:-_; ,S;;J| oL-UJI lyw^j

c jij 1^ -j:i^ i L ^jUj 4 J
•_Li-lj njai*-l U-^^^**

.itlj>ll J* i^> iU- ^

OIILJIj Ol;l_jJ-l f Ua=^l i^l ii_i5--UiU ^_5i-^^

JUJ>1 ^JL-JTI ^^ -'->^-y^'j ^'j

Olj^lf i^Ail oUijji-l JUaw.1 iiJ-";^

^^Uli j-bl ^ ^yl «ljjll oil._J

Jlj^i_l jl iJLJl flji J Ai» ijLii^Vlj ^'liiil

>;i >-u)i y,^i ^ i^ij>'i c_^L.

TX



.j*-Jl .-jL^L^ J/ (!;eijl i^.Vlj j^\_/i\

JjjJ' ^ 'uj,.i»-_. (^ivfjljil Sj^ifl j-itj i.jjl lil

oL-,_^l. p^'l>lj i-^f-i-Jl ^V'^'j °^'--" Ji!UJ-l

OliJL^^fjJI tLJjJI jLii; iLJaiLl j^j._j;^ ij^j

ii«^l liy>l ^ -^j^j'^Ll J-^l i^r,:_l| JiV^'

eljjrlj ii_p^_j,l »Ltj<Jl_. jL*jJ*_" ^^^-i-Jl oJ—•'^'15'

^J^ Guano '">lj^'L ^^i jJi^l jl^_. ilL^^'l

s:-L.S'i;i;,itLKLiii.jL.L:riL jLci^yij^i u'l.i j.

^'^,'
'rj^''j«''j j>'-"j*''j iJa^jj^' ^j i-^iiM' j-^

..; jji jj^i Jji ^^ ^-^ ji— :j;ijpli (
i

)

1 1 ATV fU John Deere l/,^_j Jj:»- -iU-jI ^^jJI i^iVjiJl

Jjkll /^ i^LH j_iJl J^U ^ijjA'i JjaJi cJ^-j

j-liJl J^Oll ^L'lJ J yjsw-il. ;^J_^liil^ J ^-j.jjl

-^jijj! ^ •«jj'^'i JjiJ-i ^ijij' L-u>Ji ^;ic
j_^ ^;L._J

'^
l__yj- f^' 1-^ ^^-=^.' '.^1 j jjW-'j Norfolk

j_^i_, oiUij y^j-i 'l^- ll li^i ji^ ji ^1—''^"

j£) i^U i.11 Jy^ji>Li ^1—i"ij .j'ikJIj =>-i' oVSflj

LJilij OtjlJI j-jlj* ^i ijlkU ?jj-j^ =l(^45lii o=.,_jij

|Ji<i- jt(-fl' (111- ^UJI aiJj- |_jij ,
jj_,_l;jjl j^l L'ljl ^

cJi\. =Lil olAjj*r (ulUg c^N^I ojjJ. j^jl^ll ^U
iiJ^L

f
jjl tl;_^l /l^-_, .,._iLll oll^ . wO^I ,,ljJ^l

^ ^_^ i*_5j>l ^jSl ji:^- -^ :^_,j>l ^^>'l

U^^ ^Ui ^Ij^l ^ ^H'' ^1 J:;^j
.i_-,UI

jisLllj ^\}.\^ JU-l_j ObUilj j;jbws3ij ^1

jj ajJi" s^lyi iplj^ jbw-Jj i^j^l Jda* iUllj

.iji>;-'^i Afi>iij _iLji y^j jiris:iij jOij ^uji

^i

V'-M!^H*

V
ii*

' "**- 'i'Wuf *i>-^vJ

-.l.^.v^^;--^^^



\j:i^\ J Ojdli^ij ^ ^jS' jiii i.*iiwJI JjJ"l

jjjjjijj t^">l!l I5'_^lj L_ij Li^jli"

OLJl4^ _k^ ^* j^ If

j^ __^-u:i;i-J.i ^.ifji^i -L;>' i^L ^J>«

4-ill,l J,J_^L1 ^WL^>

^l_j ^iCi, i;i_J-i ^L-i .jd;J^-

^' .iX-^' i^lij aJU^Ij ijJij -Ullj

Lj ; Ji>-I^ 4-=r-LJ'i sji_J-ii .'i^ij?- A«i

U^^j oLkyiu ol_^l_5 ijfUlaj)'! i!_^l

_j.j liJij .JUll ^ ^'LVI oIaj-j.--J.I ^^

ir_^l ^t ^K^ Ol-iid sit- ^ ^-^:y^'

,^ll jjS'l. ,^^11 ^^ iJi-L- oN"^

^^JUsaJ^ (UiAi,^ wJj^^ JJ'^L- T-lj^lt .A^^

O^iUt** dij'L-^^ *1jL.ji>^U li JI i,_-^.!^-j

Jl >'l ^. ^^U ..g^S'l „^jl;ll

i(J^I Cft-^) 4-yl a^U^-i!! «L^ J

_^^ jif i ob-i" ^X ^'.j v_^bU jli^Jl j-Li>'

Ij'^yLl i ol^;^jll v^^V SjI^I ^15^Lj

|._jl^l ;^L:il y_j<i sAjJjt oU'^jj iiU)U

Gciiciii: oljj-l'l |.Af ^x^^ -_L.jjl

sjL;; a.^ Gi^i') •i,\jil'l i^jJaJ i-ii-l^

.iei>— i_jj ^ o -

J!

Hydro Culture ^SH.' oUu-VlT ^Ijjll

L^tATj lAqua Culture i^U.1 ^Ifjll

oLJI.

j J^l lit -^ ><.

j-:»j)l ^yt ^^1 j^_ :^^;\l JL.^1

j_jc ifi-:;j _jAj .Jsj"^! JUni-i'i ^U-l

LJLU)! jl . J\ill J--- J* .*M= J^T
ii^jij JfJ^\ ^^o-^ i„ft_flj ^^Jaiij CJlS" ^1

1 l,^jl LaJC^J 'jji^-" J ^^} -Ji

> >J~^'j^' 1*^=*" J^ :j^ •JJ'y'^

j_^ tL.i*.ll _^X; .;^-Ie ^iCij l^llil ^JS, ^\

jj_j; oi-b-1 ftij^i :i^ij tjijJ^ij oUi t lyi
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J^l^l

^^ii^j Jj=^-dl ijL_^ i-j,-iU.I J_J'l jUjI

^yi i-if I i j_.LJl jljiJI ^ jiill ^y.—

»U1j[ 0L.A^ ifr'j' _j_aJl jf ^&i.

ijUl j^lji _(_jl j! Jji 6l(- ^bi Jjll

J,
jlj oLUil -^lj-t-]l -uiill 'Si i»i/^l

^ ._JD1 jii Uf .W^jT ^y>j l*:;-'^

=Lli, kJA .ijji; L. ij^ ij-bi)[i jjjj- ^ii

j_jl-lj HA' ^U^l ^jLi-?; ':''^'*-'l;

J^-^ ^^>^' t^ "J^' J.-Wl A:^' Ji j''

ji- ijjii ;^yi i>Li! oUji^ i^^

i;U^>U ^j"iUl jai -<>ljiij ijikii lf-\j^\

^1 >_^ *^ji :^ii

J* fJ^" £JJ^ >*J '^'

UIp -bi"^

jrf jJ^lj A«iiy 8jly-

'^jJi\ i-U=ll Olj'ijII ^ Ijjjl JjNj ^ „s?r-r-4' > *^ J* ^>^' ^^0'j^



:ii*Ai «_Jj)l iJlJj(il L^-l^idl jiTi ViA' ^' ^[»JW' ^^' t*^ ^ >j=*J Jii_^lj jJi^lj jbjU-ij js^Jlj sLftJl JjJJI La-i iJUj

.j_^i ii_j*j ij^ij jjjJir ijiiA\ Si^ jiU-i jijii >/ ur Li-iiiiW v_jj-i ^ii;j .>_jjJ-i ^^ ^"b jLj";;! 4^^-. ^1 i;ji>i oi_^i ^y sftiJ

.^liiJI

.14-8 icljjll sjU jUijI ^ ^^_Jj JildT i"iail SfiJl j^Jj

JJ-JJ





L-Jj^l ii^\r- ^ k^LiJl jljjl jlkj

bjT j! iijlrjJI iljjaiai JUp

\iMy.^



^1- T

- ;»£-T-

liTKfTr^'"

^,

«s;h^

^4'

f^i



VLjlLSslJJLi-^t-UiJ

jJi^ ^' i^-"'
' HI

. ijJJi

i Jli 1 .LUi ij-ili . jijH

~^l L .LkJI ijjll , ^^1

- .-J'

'JuT'ic I LljdU t
.

.lij^^

*
I 1

, . .
-"^' JJ^J. -J . 4-JI

t^Jt SliJLilj ^1 i;;^! iicj 3^ il^ 3ijj>3]l i|i*l,l jl_jLI^ |.l«liJI ^j»u .sU-l J S^L-Sl Oljj^l ^os-l J* tljiil

^L<^-j ^xli

^ j=^' E^jji 'r'^> 'U-ji ;^:.^ ^ ii'iAi]! Sijil ji; iSji^i ^^jl^T i-;uUp ji^ ^^i j ^^ _^i obi^li ^-

^ 1-lJ'j .A;^! isA«ll oL;N_^l i^l JJ fl-ii'l ^ ijlii.ll JUil t^^^ _j^

Jj-.!^ ^^ 7.V ^ X' OlSO^^j yj-'LiJIj .ii^lSllI ^j^l i^U^'L

IJUJI

Oli ^iS'j .,_4-l Li^li:>«i ;^'l *;jl>^l c-^~^' W^'l
^^'^1^ ilflfh ji\ iejli-

^ ~^y wi^'
kiii^ to'uJi -^LjjV i«:Ldl oL-Ul ijJ ftJ_»:>-_jj.l oU t^lJI

.i;-.jDi!l ^rJiLlj i^UjIj liii^l

's-l'j 'f>>'i ;^^ ^i>
v^l

."JJJ ^jil .1-:- _jl i^lj jUi«l i-.T
.ij-Ulj >^^l^j._jJlUjj^jJ-l '-^ =>-' -^^ J ^^ f—

^

C")
^-Lil 1 ijJJI

i_/ju

.^i_^i -ui=w L^ y.A- ^ ^,j ^^^^,^_^i oi-L-^i rbji y>u

^•^ V>J-1 «-i* I->Jj 'lT''^' r^'j' *=^^l ^L'gJl -^-~ .^U)l ^yJ^

.>! j_^ J j;.^ CL^ (L-lj Li,_^; L-y {_^J j^. ^^-3^ i^_^„a.lj tlJu^

^ ^ Rye jbjU-lj ,"'jli_^l ^w'^'' ^*>^' -'^^' ^>'J '-^^J^lj

.^i^S'l JLJ\< oirJiJir OU-ji^

L^j^U l^

^

Thyroid ' 'i?jji ei^ ^>'l' ^ jJI

ob-Ul '^ij ^j .Ai'Uatlj

.a_i-iJl iJI-JJj ^jl"il ij-ij {Ij-jijl JjiT

(j;^Si|
:i^'ijji]1 jljil JU*:-.!^ (_J-i ^ -'Ij-^i okjsi ^1*^- .UjJsS'i ^^

o^^pLdi ijlji* iL'ij i^l^lT ^LS-~- 'J^'- J o-i>-l>il wbjs-iJ!_) li-ijjJl

.^l>l i-jUl

YT'V

«?

«



#

i^U-lli .ftj j-jJ ^III i-LdI f-j^' Itij

4-j J hi-J~\ih^\ jL^ Jj^
isib

jj^ij juj_^ij ^^i-Li-i j_f^iir

j^j ,:}\ij\ i^'i ^-is'j 1i-u4.11

y-L-ail i\yr% -Jy^ ~^' '^^

jjj^ U-i=i ^1 ^- ^r- y WJ *ir^'

-^^J ^'jj ^y- J^ Wl cS' '^_f-

,j'a_JI LjljjS'l tjj-U-l _^l ,>i-^"

L. Lili ^ri-iJJ^j '*^^' ^Ja^:--: ^ X'
jli_^l J-xuJ .-i-;^'l jLJu.li ^ :;UjjJ

As 'uSl'j L*^L11 (>l.J=i' ^L>.l ji-ij

^>JV_; Oljj.^1 JJ-^ Liil iiiJ+^

. i^jJ-\ jj- ip «i-^l jjiiiJl i«JtUI

>i-l ^4 ^-i."j '=-^J jl'^jW-l ^-«

Jy^H O-JJ' *~J^ '^ ^^' lOL-Jl pjl»l

34;^ ij^jUiJl L^U-ll .jjJJI ^

cou-j-^ J! ij^uii tUjJi ^ji^

.jji^ ^iw. >- j^' ji ^ij^yi a^ ^- ^^ij^i :/^' j^ :i^W> <°)

Tf'



^1 ^ ^ -.dfi^

iiUic
_j! jj_i^ idj ^ip^wr« ^ jjijlaij '.j^J^ »\e-J\^ j! jJJt ^Ui f.V> J^ .^_;_»U Uijl. liiUka ^ jijs^ji

diJoTj tbjjjij Ulj Uyi ^ a;-lA!l Juaij a:"Ull tlj^^ll ^ jOJI ,jiju

.^-UUJIj 0_^1 ii_jLLI ia=UaJl iL^I i^Jlj^Nl oUj-Ul

^ij iU-Ji tiu^ui jjiiji .j.j>aii j^iji

ji jrSi-i ii-u5i i^j^ ^1:^1 ^^ ^jjj ou-u ^ jjiji

(Lima Beans '^''^^-^'i Uj->LiJI I'^'jUii .\jij^X, J^'^
pLJxil ^[.^-j -J_^ ^ ^r--^l_j l-^J^' j:^ iLij-^l Jy

.oL_»Lill. iot^*!'' OjUiI. i^aJ-Ij , 4-1

.^i^Ji\) Ji^l ^ j_j; ijjfJl (1)

Jjit-all ssljj ^^ii_j j^jjl

jj:La!I J*«i-j .jjJli^l

lU^lill
j't;' '5-J I UjjUIi (V)

'^-'j J* ^> s.-^^' i=^i -^Lij-- Broccoli ''''J/jJl

,jLa-_fjiLl5l .0%j; J-aJlj .^jIj^I Lf_/ll^_;>;_j iiuLU

i/ -uSj^l JLi=' ^ j-i^f l^U-w.1 ji ^JiiLi ^ oUf

tJi'" -/" Jj-^'
r"'

.oijj-ui ^w^i^ lisUaJi .iJo^i >ni

jLwVl Jl_j;j i_ilil S-Jjj-

Yr\
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f.\jji\ ^y\

J—jlsil ^ ^,-LJl X.~>j la^—ai s^jjJl

jLiJ J_-:- i_l=_^ll i_aljj.l L-ai-WAI

(IJi ;jS'l j_^ L. UUJ itlilj o_/JI

iJbt L«Ui.'l J.J-'I j -a- '^J. A'AAil

Oj^iUi N jjjjl il^fiiJI ^Ul jj- _Ki5JI

^LH 34Jli. J-^ ivLJI Jj-^" ^

L'l

' ' J. c

-XJir oliU- Jl ^li^il olv-bJlU ^_-J-l ij>_; t^U]l

^L .">LUi_fl 4]^?- 1
1
lJU^-uJ 4-jaj^jAlj

o^ oÛj^ s^ r'
iUJl ^^ .1^1 ^

rrr

i .jL:»-Nlj jUNl ipL:_fl ''j'>' j'^'

eU,l ^">-U-j t^Uli nJl_^l (Reindeer

Lj^l J_jS ^ f-jl-iii i-r^* JS-^"

aJjjJI jjJlj- ir--^ Ljijlj ilS^'

'"'^1 Jit X^j\4- JJ

,i«il till J iiU-b ^Li"

^ .^ij ^iy^ =1-J^ y Abulone

--L .Squid '^''jW-l toli-jJa^S'l

.^UJI (U.i ^^-^ _> ;v"'J (tU-A-'I^

iSf^\ jjjkju ilj^j J'JjjJ'; ^y'"
^'•^

;plll ;JU4-I itlil ^,-r^ (.ii.:L_J

^ Uf ..^ ^:,V^^ Yak '''iJgij

jU)'Ij .i-L^^I oL)V Cv-^'

iijUl ^llsNl

.
j^i J,>ji ^i^l o^l J,' ;!lljl (A)

.oCj*jH o- "/j-H '^'j=' ij~JI i^' (*)



J_,-UI ^^ ^1 ^j .^^

•j>J^
^s''*-^ ^jy j! L*^ ^^i-'

JAP ,>j->j lO-^' (JW Jj* Jj* J~^' ^

^j^l -j'r jU:;u-I

.Jj^llijj, ji:,>l.ua_ :oyi~>l(l t)

i«^
i-jiUj tbw Uj-ijtj tFeijoada

ji ts-oj^l JUil ^ jj'ii JUjs JiS" iIS-Jj

j\£s\ jiiu t(.u)i]]j titij^ y-L^ii

.(.IJjJl tljj

Trt



X-hAJI&I^I

aj.lij3l fljil jLjijjUzll jJj^JJiljllj jiiljlij."

i^_^ ji^li- Lsj^ iVertisols Jj-—jjJ

Li-ii£i -aJiij I'J^'j OjSJ L».l:c ^lijJ 3;j:Jl

.Lj-itiJ; jll L^iji ijJJl _,^'^'l L«W 0_^'

.^,_^ Lj^ljJ ._.^- .l^j-^i^ ;,J-J

Jl_^ fLJ.1 Jii; .clj^lU tlil ;:^ ;L_.

Jor^ J.ii^j .^jjUJI iji'l j^?Tj- ^AJJ

Cr-
/ ^ f J!

"/- 1 Jif L. ^jl^ ijU ^;

.^ijSL-jjSUl pH'>J-'j Jioj-Llij oi_-iJ-ij

^ Ult A?-i^- ilnceptisols Jj—-^1

.^_^^Nl ij^H ^ :Mollisols Jj-J^

ji^j5^ ijj-Al oU'i_jil ^ .Ubi jiTVlj

4_,jjl_i iJaJ-l J_j^ ^ Li-Jj^ li /^'i LaJjf

^ A^^i^ 01 j_,5^: lOxisols J>----fj'

Sr-ii... iiJj jjSLj ij^Ji j^ f
>J' '-^ ^'

|ji>- .^ii/ "^ iSpodosnIs J_^j.>_)^

:^li ;;»k-ll '4:^ :l]ltisols J>-~ii

JLiL-i'l ^t* jji!l i:^b JiLL- iiJsj j_^l

J j,.-~d^'i A=i ji ^: 0>-^' V

Solum i^-J^'l iji^l Uj-L-Mj lijy

oULl>l ^ Ul* J^l_^- :Airisois Jj---fii5

a^^i

^ i-'j-f-J y^ °^'. Ljliil .iJjjil

i_^ ,ijl^ li^ ^^'^' V^' ^/'* '-^

Ljl i JUiLaJ' ^^ "dj_. iaJa JmJ

I

^

^,i

^ JjNi aj^I ^ :Ari<lisol8 Jj-J-^j'

^ J' .JjjA?- iijj" ^ lEntisols Jj—-ii

-^yz£S.\ ^U^l'l ^^ a_i:r'>> J.f-^1 *;/

.SijLfl** L^j_j^ i;^>

j laojr JI ^,S^ iHistosols J^j:--*

^i<Liu a=f Nj tsLil i-^ j_^- L. MU

jt- ijit ;._^i 4^_js^ iU=^> ^'^L^i

il;J#l i^Jail jl_^lj (dij sl_rtJl J*J t^'Wj

i>^j i^'L-_i]l_; (iSli>jJlj >^lj

-^ ^ ^ir
.J\

oLJli.li J->U;i

jj!--; Lfll .-jA^ - j^ ji»i a?j:Jl .iU-l

^M ^y J^ ObUJij i^lj;)! J^Utlj

.^X-lij fUk'u ^^^1 ^-u-i jis^S'ij

A^jtA-ll ii'liill Sljilj oUU*
-^J>" ^

^ i:iyri^l i>_J\ 9- ^jjl -Ij-Jj^ '—'-4; Vjr'

^ j-oj-ii u^)j.i ^j^ii j-Li 5; .^Ull

lia .iifjjVi ip-lj_)!l e_)ljj Jj j^ *--f

j

*5—^'j t}y' '-T^ Lf'l *^>^'' r^ f^'

^1 Sol L^i-t J^Ni^ i_^ ^1 J^y J^3

rro



AtljjU ii-Ls jA ^Ijl

k_, V -J -J -^ y

^^1 sjlt j,-^l Jj^" ii;.t_iAl oljjjil i

jTi; ntj^ Jjjw j^j j£j^ Jjjif j-^-

sLll ;__: ^li; loijo^l ^_j ,sLA1j ^^l|

JTlJIj iiiUJ*;!! oUsUiJi

jjiL Jl ^^ijj ji iiiiJ ^^ .Si_^l ^^1

^t-jJl ^ ^Uil ^ji Jl Jj^ .Uj»£ ijjLoU

^Lj>'1 J,Uiil j>ui I JjS'l ;>ii ;plj_^L

>- Jl .*i_^l ^Iftxll. is^l il-iV^^Ui

JJi_j-_. jU^Ni ;uUi_. ^4;Vi JL.J ,,j-lJ.i

. jj_Jl JS'L" J ^1

—

- oLlali.- Ljlf (= _,l_^l

iU-l ;Jljl y. JjV JS't! ^^1 ,__JI 5l

j^i:^ l5;_JI ^ ^l| i^ii-kll i^'Ul

jji jti_;i" ij^J' jUx-iNlj iijLiJ-lj _.Lit'i'l

^1 jbJI j^ U^j oL-UI jljjij lijJl

i;;LJI iU-i Jc^ jl U .^;,jS'l Ji^^^i^-

;^^" J^^' '^J~^.
'Jj^l

u.'^j*^'
'»jiy

..Lilj

Jjl^ Jl ^jjj jl ^^_ ]sA\ _Lrb)l

i^l filMU JJiLl j>a; iiU. oij::~)

ijjjl olijLsilj lIU^"!'! ^,iC . _jB_,

Ujjj. ^1 V^^ S^IJi J^Uil

^Ul jUj jj ii^ljjJI J-v=Lt=' sic jl^-

.itbil J.l_^'i'l ^J' i..jJt.i| tj-

cLJi: •>^ip_L^i_ 1. JAll

^^Li' -^

^
SXL...J-

i^- i^-Lili iU-i j'V ,(Ui 0I4L* tUl

.JliLI

u,_;i i,.A^i ^i>i ^^j J! o^^i^i

'~3il jjtj'jtl JjU.; .i'_f^—; ^j>^ ^1

"W ^il=l> J '^''jjl' Ir^ls^l 'j^'JJi '-'

bl jiUi:; ji jSj: iijyti ;._^.i ^:._:- l^\i

j^ .i_-Uj.1 i;Lji.ll j^ ^-I>t;u-J J

^1 jiAlJl ^^ j^lj Lj_^'ij L—Jj-1^^

=1^1 jjjj .jJaii-l ijdl ^lj;ifl ^U-

l JU^)'l ^1 oL^lSJI JJi jl .^^ji ijjj

jl .ij^l i^j _iixiJ ^.1 J^l ta.jjjl

J^ Xiy -jj. Js. jl^L_i ijU.1. j_jLl|

jl_f.ll 'Ji J-l*- j_j5;>.JjJ_JI jli .,j_^i

^LjNI j;^l J">Ui^,»j.l]_P 1 VO J ^^1

i:jL.Jl_, ;l_^lj elj*J-l_, UJlj £bj_Jl

."jUJl. UijI j_ji; .J l^^j'i'l BJ_J..i^

_/.Vl i_JU J =lj.^l :l_^I
J-^^-j

^1 dil; ^l;> ii;-^l i,jxll ji ^1 Xy^^

jl ^^ .,^-iJ-l ^\SJ^ jL.^1 l^^_

ijl^ULl Jm,- J .t'_,—' La.1 ^ j_^"

^j .^jS'i ii.,^ J! ,--^'1 j/ii ^^
i^l i^LUjVl Jt jjj oj itijs^l jIjU-

_^l=^b iiiUl ^^1 i,jjj.l 5Ul ^Ip^l

Jcj L^^,-^ij^ Jt _;j; ij/)l i^ jl

i.l__i^^_, iij_^^l ^^Li^I
Jj; '^-jji

j^^^jjJl j_l4, .ijjl ^ ^A«il (l_j^^'1

j. l)!>lk;i itl_>;-'Vl ...Uii sJ-a; Jl (i^^i

^h y}^ J' ^^>w.I J! U^i

Lat^_o .Jii:^ i^j)'l OU^Jl jl .jnJaJlj

i:«j_f,jj^ ^1 ojlt j^iSJ ixJi'l OL^U

LjS-J ijjjjiil il_jilj ii Jjjl Jiijl IjjS'

Uj-ip irjij i"JU- J_tSj Uj^ iXj -t_^

4^
J.!* "H^ ^} .ol^uiaJi .iJ^j jy^;

Vi>- l^rJillj j^jJJlj Jjjil ^j^ iJjUi- "_i

.ijl_^l il-j~-_; «-_ji=^lj JaJai-^

tjj' ^y J~^ l*_)-tt ^ aJliiJi jj

^j-Ljiil iSlilj 3j__ill ;*t jl .1^ oLtLJI

i^ljj'i uj^A^l J ^^ iiUi iL^ij

^^1 iill J i;;_^l^ Jjj U Ulj .hj\

i;_JI i^_jj Jt- ijjJ^^I ij'J,l t y
idiJi Js. S,'li._, .1^:^ Ji._, O^UJCII

^ i^'_,J_^l ijlil yi _Ji^l j>^ j\S' lil

j~fL^j * t-*-jl5olj ii^Lt- ILi jJl j j>J

H^ ^>'J -WJl f'^'j fl^' V>~'' -jli'

Lid iijjjt^i jl J._^ll^.;;uJJ^<ij; Lij'^l

UJi j_^-, t^j^. JI^J^'Vl iij^

.Jj_j_aiLl

^>. OJ^ ^l -^^l Jf ^Lil ^^^ OS



^ti iiiiii il_^ij '•e^s .^Lic-Vlj _,j^l

.oLll

w-j;—; L_J-ai^ ^Lo>Jl l1jjJ-I . _X«ilj_.

^jj "Jji" »JJ-i~j' l|JU.'l iUiJl ^i^ ^
^IjS'l w- »^' tjl='^l J ZM-j^\

OlJU- _,! jl_j--l ^j ..I^.wil ^

iur jj^ C'^_Ji^ i-).>^i oL.'sijji ^

iw -' cr^^ -^

.La ta>- '^ ciiJ L_J%aj

(j*J
iijlj^il j« JjJJ' ijy»-l iiyls iiJ

Ji. .>^1 SjjLtil ^\M ^Ijj ,^jW"

^lyiNl 4JiJ ji ^<:j: iik;^l_, j^l

Jj_Jl .i^^-uJl J_^U ^-jl^il ^^ ^Uil

J* Jj-U. J__iJ Jj^ ^^ yi:^ jl ^J^

iJiJ,! i^L_il ^jjjJI ^ ji .Xi, .il'uL-'l'L

Ijjj-j Jl Jjtjljll i-li:--! lJ_H _iU-

;v^l ii|_^l Ol_;:>.-iJlj ^U^S'U Jl<^l

jjjj-i ,^/l. iayi iuLi ^jj- .j_j_Ji

.u;>'^' *i>Ji oui_^i_,

iiijl Jt jjiilii-l .^bto^ ^ '''-'y

^ U-l ji: 1 \ lAVj 1 ^Al j:^Uil J^^

i^^^S'l i5Pl,>l| ^IjS'l J i^l ^1^1

ij^^l ^'j>^* ^b"^'' Jl" j^::>^ J>?l-'

^^ _<'l iu- JS' Aii; j^l jl j^ijji

JIjI) .iljj oliJj aj_^l '-^j^ ij-ljo.1

^1 liiLjiJi sX» J":^ i^ jjl a; Jl iijj

Uii^y. ^' -a ,_;5^,u_ail jrui ^a;

oli ;?i=^ll ;.j:Jl ^- Jl J^ "Vl sjljll

._ii;jil jy.ll

ij^JI^ iliJljil

^^ iLJ' al.^ Jt jjSii oU_^'l|,.)i^

^: ;i^l ^jljLl ^ U> Ji. .^^_JI

^^ Jjjiil .iiLii-J 'l' J^ IfJi. _t.Li^l

ijj-ai-l .*Jij_jjiI it^l -_^i-- " U ( _.!

j>.l iiij L>i- U UXs. i-/]l J ov^l

_jL' ii_ J-_=L^I ^;a«; frjj .I^IJju^l

ii/]l J iiiil jljil d%:_i I'lli. tiy^'i'l

i^ j> J! ^^l'>" '!>> J^y
i;d4_Jl JIaLU J .i,_^i|

Jj. JiLbJ!

Ij^U- Uljj- l_j;y-=i J' jj*j'>^' AJii~

Uiiiv Jl j_S^. j^i^l f'^Ll , ,^4-jljl

StL./(^ ^ 1 ^:^ _v'i j! ^:,^'l •;;L:,Jl ic___

^lijJI .UjJ*- ^U_il \ ilJ_kjijL~i
Jjj

._;_j V ILi lii Jl i^^^ ^i^- -ii ^1

=^i ^^ ui^ u..=^- ^1 ^ui .jrui

.o^S'i i^ui JV "^ • y*- J* *^'>i'

> .i^l,jJ.i^ ^ ^1 ^j^l ^._^

P '-j jj t'ii-iAi.^ i_fcj^j> W-Vy' ^''in" L- j'lt _^

v^' <jiii jr'yi^ iLi jp 5jj;L_ji

ijij--;
fyjj Jl V^ k_~iJi-l «iii OtS'jJi

.jU^Vlj .-.Ulp^'L iijUJi J,jS'l

.jUJ^S'l

iU-l
Jp- ;jijb=l Jt Af L_j ;L^.j- li-<jp

3j^I «ljjl1 ^uSlI

itijj Ji. li^l ^lj>i| ._^IL-S'l

Jl J LfiSJ: ijlill SI_^Ij ;^I ^LifS'l

ij_j~ai-l -l-tj'j Ltt^jJl ^IjJrl jOC Jl Ijf

^- W ^uJij ^^" J^ ^^ -W!

j4^i /j* Ojj jl Lijl L*ij L ii_ ,jj ijjjl

ljA~_i Jl Jy^ji^li v-ku-^. .i;^i Jl

iilfl ^-i^j iUij ij^K Jjj ^-v jjj^l

-rrv



m^

KlUMrlbl



i>Ji >di ^M
P I V-^' L-l-ji ijljil .^IjlVll

H jitii'i

1 1 V'-J^ ijitl^ Otli



l^J-i'i^.

ijii tjlsLdl siA ^ .L4X tjijl 8Jj_^l -\jJ_iJI tL;i^lj iiU-' ijJi^ i^j^ ^ Jii^. ^^
Lj_j^I ir_p>l ^"Utj tiJLi-iJl '^j-'^J Wjj' TJj^ -sj^r^l vL-^^'* 0-° J-^ -^'"J

^ iiiJl el* ^\ ^_j*i:J Ljif iiJai?>Jkl Lll>^l tJ^b'j 'W*iy' '-r^J^ (ijj'bi- Ol_,~^^ _•!

,u=iS'i i^i ^..i^'j jti-i r ijL^i Jp 3ji;r^. jj_ji? v-^ «^-^*-J'
L/^j' ij^ '^-^' "^ >:-'

yJl lAA JS ;JU-iJl iJlj:L^Nlj i^U (*5U1) Vd>^' M^' CJ^'-LJ^"
^'^'^ -''

jijX obi ^i| ol:i_^i

Ti'

r^



T

j-ijij^ ijsiio ^ ot—fj- A" ^^^^ '-J^ ^ ^.y^^ Jj^'

jl-JjII ^ ^>Ji ^mH^} jUi-i^l

'"fc»jj ii,=U^ .iijill ^yi o^ij jT-=lil

J* ^jjl"!/! /^ ^^i''
1^"^ °j-^ Windstorm

,:_ir :;jj -Lj jjj. jj^ ^^jU^i j^ Vj_ill

OWj:-!0-U-L- ,t^/L.^jJ=l_j> j^__.'^IJ>Vi'

^j\i >j-wi jruJ. ;.uj^ J_fU. .1;-/ '^'

tijjjj i»-U^ LjjV ijjj J_,3 "tlj^U U-Lff ^Ij'

>jS'l ^-^U] a^ (11=,] JjCjIjLl ;4ll„:

-^ .;^ iit- ^ ^;.L LjJ ;^ ^11

L-f -uIa)
i^j

i^i-^ flk; i^^Juill j_jjlj'i'l l!;!;

^'UU '''Oj-^i _ii. ijiji oi;i_^i lii

tU_ll ^ J^ji\ jl^j Wildebeest '"'jlllj

4jJ»i^ ^r'J^ *-LS-^ ^ Li" ''-^1^ -^ 4^^/*^^

l^^jlv-- Ljl^L

Sl_ijJI ^^b^l J-;«:--»

^JV i'^'l V-:- Oia^l ^jiJl tv:UI i^i-.ll

JL. i-^Uii ^£j: .Jjil ^jJj "f^lji^
'''j''S''j

OUL iy^j ^\j^\ ^ ,J;J^ ^ L*Jj: ^> ^
L(U^ ^jjl ^-lijll ji oLU ^Ui ^^1 Jj;! 'W*

.iU-lt ^Iji Jl ;^'-jiJl j.fllj'b'l Jj>^ ;i-lJV

jj^xdL *JUil ^L- iji > jxij'i L™-ljjl wj^i^j

hDUSt Bowl aLi—Al LuJaJkl ej^ kl~Mi^ .0J.;>tJ:^I

i^j* L#35^j flOjj^ -Ljj L^-^u; ''A^\i- :^Ji «™>Wi p)

.i}'i^ ^Ij^ J jl;^i ,i -J- :JJ (!)

(i^r^-ii j-j;,!) ^sjgi ^ifj .1^1.=-. re

tJ-Ji ^ijS'i vJ'ji ^: '
JijW' v-^i '^'i

Ji^l-Jir iS^j J^ ^ GreatPlmns,jJiJl

t „ r - J^s^. .iAiJiolj^i^i ^ jjUjiiiVj

ij Jl jjSi i-:- Big blue slciii «lij/ JL-Jl

, »jll La.f li-JJjJiJI Jljj"!'* Olj l-jUj-VI

L^Jl ^ .[lijjJl JLJl ^Ib ^y iGoldenrod

_L=i; ^^iTj .ij_^i ^UiS'i ^jijjj ilijiJi

u^Lij-'^l (_5jljj je^-U L45IU2JI uj>^ 1 * j :,!

^ 31-^1 yj/i\ ^ ^LiJ Js- ^^ (iU^iil

^ n iLi_Jlj ijtjl! «_Ull
,s->'j"^'* j*^"

J-ifi ^;*^" nfi^'L»i' i_s-^'jl J^ l^j^" *-^ ^J:r^

^^ ^r^3 ^'^ >^ J ^^^' ij-^'j"^''

*ikj iU—ll jl .jk,; J-ji> -• Jj_)l> ^1^ J~a>

rti-ij- ^j^jl^' l^il-i: ^ (LJaII ^Jbiu .6yb:>

Jn|i Ijlj, jLiJl OjSJj .1^ jl^^'l ji H-T—d

.^jWIj i^J^l ^jS/1 js i.lli::;l

u^LjiUl jb:^!^ 'j^j^ jiT^l '^^^' J^'^'

Jl L.jj^ -Jr^'j Acacia Lili'^'lj Buobab

|,_j T , Jl J_i; jj **_,_, LjlAtVl iL^" t_^l

^Lie'il lj_j" JAl jiji L.x*j ,ieLi T i J
.Jjj-ill;

jl.L.i;L^ij;i^i -i^ 1J314-1 ^M^l J^.^

i,>j X"^';
<ij:-Vl J >JI ^ oljWl^ Js

It-*:;- flij J HI* Ijjj jSlj^l ^ ^ .fiUi-Jl jj^

.tjiJi ^IjS'l

a^l ^Ij'il ^Ulj-:-

^j_as^ 'i iJi- i5^_iJl ^jjlj^'l -T^ J ^?-?>i

ii—j" ^ _^l Jf ijj=~ J' "i_tji!l ly'j'i'* „-

,(jl>l) ujibLl ^ l*;- j^t^l Lij^^ _ay^

^'^-U? LMeadowlark j;;jlliJ'Ji"jJl-=^i

Horned =li/il i^^" > jj>" i^^' -^'l^'^'l

J jU^'ii jj^j fiA^i
I**

jjjali ki-tS: .lark.

Prairie dog '''jj^'^> ijU-'jU i>U-l

vl'T^ 'Suslik jU^l'j yu-iil If j.^1 ^
^Ij^ djtilj ,ijj,^l T'rt-J' i/ ,>r^j'

jjL^iil r>f J
^>JI J t'rt^ '^y '^"i! ''—-"

jlk-i N ^^..^ jili; ^; ,'cvJ= UUll uL-Ul

LjIn-^j i-jlt "Lij "-^.^-j L^ir J5^ *-^t:l-

J iilJi-l ^Vl i.-^l ^IjS'l (Ji- ^.

.ol^Ull J^b J iiU:^ jlfVl tl>?-Vl ^ .^Jl.11

jfyt^ J-Ia*
''J^j^

^^'^*"
'ij^J-^'

*—laiil i'Ji

J=}i'' OjSJ .(.Wl ji_,i^^ Voj T° ^.^d .Ml

iiL^ ,tj^ >!.l^V^ t . ^>^ ^1

Ujjf j^ij ^Li*-'ji y~^ j^—J' j^ li X'
i«jjjil jjsbll aJB Ji. i j-i .OUUI jj

^ oL'L; ^j i(i:jljjw^l) iiyU-l >ijliUI

OjSjj .jb_i!l
J:.

icLLl jj^ JJii' l5j-- ^l^

Ljlji^ -,,^ :,t- J _sl5' \S^ 'i^j i*Ujl J

J.'jiJ.I ir-jjjl ^'ij'ii j^i^-

JhMj J;U ;;;i-^ii ^ijS'l =i* J .j^\^
Z.^ i -lU-iJl iSi^ tji-flj J , bjL filial

yU^iH Ifj^i -j_^ il-i>ll ;;_l-ll ^ij^l

__^L.ljj Li>i ^>^ '^'-iJJ 1^1 -Wj,-' -T^j*-)

^_;i_;, LijjiAli ^Ai^i <^i ^b^i -^'

,ijlj-l ^U-ji j-L-i Jf- l-lii- iiAizj Jj-=i

V_ijj ^jj^' Lj^l- ifU' J^'jls isb ojl* ^£j

i^W Ltj^J ^Uil OysL rJJ^*i- AJ'i^ *i'j^j o_jiaJ

O^^^i .4^ ^^ I.' .kJ^ 'l.JliAjl ^.iilj jl ji-
"
.*l7

J .iij»-i WLi iit^ ^1 jj jjS. -1*1 i-L- Jl

J^ ^uji ,ij^ ^ y.v . j^ .£_V; ^ijj

jlj-ui jg_^i au^i^ .,^^ LjL^^
j'Ij"

,
Jul' J ii-liu '5r-^ J=j' jt^l ^ iij>-^l

^1 ^j_;i lJS3l y. (._-j_Jl)Sleppa <-lf

>^ ji ^, ,.,,L^S|i ^ JU-1 J*-Jll ^
Prairie tjj'jj l»j-"l J^a-i.£^l ji "^1 i-j^^—

T

.l-^» UUt. ^1 ii-Jjjll i_bJI
j_^

J_lJ i^W JU (ijAiJI i^^l i^lj'l'l .j—i'

jj Jii iljjjj.^ ^1 J3_ji_ 0_jis '^~- j-^
u~''

J ^^^1 j^^i ^ jjrSii .>.i ^ i>ui

«

Til



y^^^^..,«-.^-^^yayy:.**a .^|tf|j^^rfV<^y-:-

'^-^T

.-IllfclWffTliMfil

*ft»»i-l

r-^ L/'b' t5*J '^j:^^ i/ ^^' S^j'^'

^^^' ^'j*^' j' ^j'^' J' -M^



OULJI ^^ j^ o/L- Li,! Ol=Ull jjjl;

jii. ;ci tz^-V OUI
'J^'J

(;j|_j:u.yi Jail oljli- (1 ) :^j ."^-rJ,! -^UiiC-

Vi ^Ijliil (fjj l«l^_^l «;i^ytol;U)l (V)j

(ajj liL^I ;iaa^l oLUJI (!)_, itfilj^u.)/!

<l^l oblill (T)] iij.jiLl i^'IA.ll iloiill olUli

.tUi_Jl {A)j idL-L.H oljUli ( V)_" ij-iJ-l iJljjl

^i -l_r>'^l(l ); L5tj jl^'l J=-L, oLli- (Ijj

-jy^ y jSH\
J,

—iil .j- Liyl ^ j^j^* ,4^

^ 'r-
^ '

' Ji J-^ '^'^'^' J^- Ji 'r-

Oli ij-iil i^'ljjl jL^'i'l .Slji- '"tV Ljji—

^ljjt_^l L^^jinil O-L'LJ^ [Lja^^^l ijlj"*^'^

^l olijJIj Lijai^l jL^Vl .^ vUl ii>idl

.OLU'I y

TV ^^1 W Jl_^ Jf. ^^1 jiA-. S^LJ.

oU^j^j OL-U ^U^-l wi>-^ J\f- i^j^

,^ V-'j' ,-^'' "^i^ ^ ^j -'^i ''ix^

^^ ^Jl^ ,(l>:_Vl -^ ^r- '^j^* >!' ^^^

^jl ^ IjiJjm^ oL-LJl ji CJ^^ ^-^ J"=^i

^Ijjl ,^Lft_Jl flijajl J *^j~-i A^^l J^-L>^

jW^S'l J=Jj .oUI_^lj oL-UI ILL __Ll:i ^

a^uji

=U:I^. ,^'^J^' j' =,-= -L^ ^ iuUll

uLj;. .iijJi jiijVij oUl-1) i^'ii ji. iL;-^

.i,U)l J J^i i^J.^ ^l ^LljJ-lj

l*Ai 3 .flAJnJ o.i^ 'c^' 'l^l*!l fUaj j=*^1

^.—-Lll j^ ^^Vl (Ij-ii-l oL-J; jbr^S'l

•jio » ly"^' jlJi iJjj-iJ ^ullLJl J^^J •*! j=l'
li"

UUl? ^jSjjjj ^U^ i-J-l 4^ 7t™_aj • itl^UI B^l '_

A-J. .jjUll. ^V'l oUljJ-1 ^li. oLU-il

oULJl J_-j" Ci^ ^_^l J] jiUI y-jJI oJa

.(Ijjl -ijj LjJU.i:^l

l^ i; ^U]l jli 1 Jji'jS -iJlfUiill iljil liifj

il^'jblj iiUll j^JJ J—s-l blj .iU-l ^ >i-j"

-f* jr^lj k_-ijLl »- I—Jb IjJ-ia* U ^jjj L^Li

SjljJ.l(LiJ>' ol^UJl -^ jU^^l IJ^ jl JJi,

^l_j^ LiiljUJI y w_Li obl-u-l .:Jat t joilj

fjjl oblill Ji^j .i—jUl UL_ jA /,!

LOUUJl JlL^- .iL_,gi ^j^'l ^ /T- Jlj-

.J=jVl^ ^ ^^ij jlS:. ^y ;A^ 1- J!

^1 %UJsJl _JjLl oLli il lJUII ^l_. Jm

oIjUJI fp ij—T Ij^^i^l vJlU>»/ iLi^/l Ja«.* ^ji

.lAiT J.L^ J Uj^ ^15" ^yUjl

iiJI J* ilijl^l ^ oi* J_Jaj .liljUJI »»L_J

JaiC *,U)I iji ij ijlill Jr- u^ -^"^b

t^l lLJU J- j 'i Jj^^ L- t Jail /i^ ^jtr^ Oli-J

^^' J ojjji -tj.jj _^1 i^ i,lUj Jl <JLilj

c^ -^'i:^J-l sLAI all J>J -^J^ l^L. J-r^J

,U^I| ^Jjll olib

ti^jd-i oiiUJb jk'i'^i I*;
r>" ^* ''-^1

bb .^jVl> SULI JliilA^ ^-IL ,>LI ^

%
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v^.

^ ^Ij-U'lj oUij^l JLw=i _^ 0':i^l ^r^"

^LjVl ^Li^"! >i_._, ,«il^>l jUI oLli^

j/ Ail .Okapi '""'^^jVl :ilj-:.^ Li?!l>:-.>l

-r ..ij' .UJiNl Jul! ^^ jft

J jJ-='j^>'* li"
"=''lj^'^' >J>I i;'^ -i^ -^ -i^^j

oL-Ui ^^ i-^ r .,. . . Jij^ "^fjJ-l ^js*'

^Aju n^-*^ ^Wj^ ^-^JJ^
^I j::—^'L jlqj,! CjLU- j^j

S^L-J Olni- J^l^r- jjUCj'uIc- ^Xvitj lJUJI

.i^JiS'l iOjjJl cO'.iw^'l L.^-iJ^i liplUlf ;^:l^

'4=-^' ^' ^>JI ^ ^1 :^y. .-^-^ _

a'lj _^^' jjj^' 'Jj^l '-——' ^5^ jl;>^^^^ mA>- -I^L^

Jail olile- Oj—3 "iCj—' OUfliiJ c jj-lfl^ "I l^Lij^l

ji^S'i j! ;^>i >A'i >^- ^ js-yi ^i_; ^

LS' OLjLo -Jf\^ j>-\j w-Jflj {•-^j^ jJ^Lul oijs Jr-^J

,^'^ji^^l ^^l -jLa ^L« /f> U Ujj J^i^-bX
J^

L*l—

JL^_. J-_a!l jpj A4.IIJ ii_^l Ui/ij ;ij:4-l

.,^>l(i\^\j^j.j£^\J,LUU'j^'

ij-j*^»*^ ip ^^^^jll -i31ji^')f1 uL^bUJl iSy^;

Ljfl ^LUil B_I> lSj^j 'j^^ oLU- jL;>^^ f-ljj^

.ijlj^l oU'UJIj iiLal olILJI ^ Jil lAt Js-

. Jail Jjlt J 6_bf L> OljUi^

iji^Lll eJ,* ^j .flj;^^ 01^*1'jjl *3_^ <_Jj^>- ^
,iUi jij^ ^ L>jj i;l^ ^U,i Jl^

jkil ajU] .^^.iA .ja,'iJ,>>^,.aij;ii:L^^^>ji^:^ir_;=il(r;

TU



A^\jL^*i\ OLUil

3-lt Lajl JL*j .8^1 ijjjJI ^ ^Lkil ^i^l j-l.^^^''

i; .oiiU^i ^^ Uijji ^UtL: ij_^i ij.uJ.1 jUj^i ^

j_4.l ^yi_^ k.jij oUS'l

^j};. .^-^xj_. ^^'li:; ji

-*j- JI Olj-iJ-l "Aft ^jjl

J> lj~r IjAC Jjl3»J L. iJ^iy

^ - ^ j^

t
^^- ,ij^\ ^y^\ ^j^l ^n. ^^ .11^ Aj^ ^iSLij ci^^i- cjL- ijJu y:^ t^iJl tOlJI j^^

.^i_jJ~i ?^i_^'i'i ,y> iyj iikJ.1 (jji ^' (i:_Ji Jj^ *^ ^ .ipjjj tijjiii iji^ J\jj^ .iju "! .

J r . J^

-.Jit

aUal

Ti»



^ - jjWi o_iy i^JJi si-iiJi J[

^ ^^^r-^ V^ j?^ ^ ^y_

-'"; jjiil liliJ ^ llAf

.tijjji j^ our _;5'i .ju^

^ -^-^ ^ ^*-' J~^ - J

JL.ii ^_jJ-i b'j-.i ji^l*-!

.l^ill Uij jj-kJi ^U. JlS^i

L_j_j^j ,LL= IjUt 'pTU ji

i,.!^: ^ji-ll ,11,1 Oli_^liil i-W.

obi- ^1 ^liS'l ^^ ij^l

i^-i-jjl oLj-iiJi; j^JaJL.

l^;_.> 5-,i^_jll ij^lj J_rtiJl

.l_^S'l Jl^'^l ,Ji^ ^

,-kiJ -.jjU—111

,U^")'l ^
Jijii Jl ou^'^i

W^'

_yi)i ^Ui o^ t^^jVi j^
St- /eZjXj jLJL U»-^l

-J*

U,\^\\ oliUJl ^j'

^3aUi ^1^1 J.
oU- _-^ -l/JJ

Ijajl.

'\J^ J^ r 1>1 C-i C-J-J L5i_*JJl OljIJIj J3J1 jl?ti-l c-:- i^\j^'^\ i;l«U _^
Til

.^^.c i



^
r. '^,>r

.^^^y^'?{i:,
f.. -i

i' -V -,

.^^^:

vH^''
J * .*

#:i .

^m^
•^.
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jj^l ol^WI

O^j AjLP- -JjiJ ^V"jn]l Hjajil J kIjU^S HJj' :iL= :a^>J'

(*A|a_JI iLiaJl (^) :(':-JJ' jk^') jljj"^' "-J;/^ j-:^—!

_^ ^yiil ^_j^ ^yi N .ikljil iiJJl (r) iJLjJI (T) i(;J!

oLijl!l ijj ki—;- '^j'b i;_,j_i!l aAsUJl (i) (*ij~J* jj Jly ^.^

i{-Ol l^Lj- .Ol^/^j CjbLiii^J "^Si^' jlJjjJI UjJ ^;'il ^

^li t'j-wij 'UjS' «j ul^^'j .•*-^' J'_j^ *^^^ ^y'J

Jj?
l^lj/ jU^Nl ^;iiJ (JjLil J-Ai3l ^ .jl:»-iS'l t^Aj V^_jJjJI SjjjJl ^Ua^V ^jU^JI AJ Lc

Undergrowth r;'^' ~^L: j^ -t-_-J_. ij^^l ^_^" aJ-A*. U-^^I JSvJ:^ I^IU ^1 ;»^'l/i~' j*^ J'k ^

. j^l^J^'lJ J^'ij JliL.ii_, Ji- Jl WL- J^>'' ^Wj *JL^' ^^' ^ W" '^'-^ .r^ ^ ./ ^Z^'

TtA
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iiU!l sJj> ji-^'j -..iji.iL ili-*l ijOjl J .^

(KjjVl) ^^.-iUl^. il^lj ^._,^l| ^_,

jUr^S'ly j^ ^'i'l ^_^ll ijk^ _.U^i^l

J\ jjL, ^ ^Lll J>o_. .,1^1 l^J Jjk,

^ aJjl II oAfLaJlj '-_,_ - jL|(JI. .OJ.^'

OLWI _^-_, .^Ij ^UCij -jjjjl j^ly-

^_ji L-Vj l;j_,jl_, iiU^I lf_^i J dL_JI

j'i'l -B—al
, si j*j LUiyj-aJI jLjilll

:.Uil ijl^ ^L^ .i^lj J^S:^ Ij_iu

.iilL-iJI

;^i^..(J_i.s_M,o., Jirr,...

-JjiS'l ^A^l li-LLkl _^l ^ i^\l\

ijUJ'. -Ji jCu ^\ siyVi oils' i(ii-.

L-i. g.j.l J i^jLil AjU-l jL^i ., , S,'L^

jJ4-1 JUr oU o^, ,J-Li-1 l^. J jl-L.

li^ ^ A, - > JI
J'jj- -i^ l?;>ij-'J j'—^V^

i.li;.lL. yUA.ll i-Ull J ^\;VA\ i\J\ o-Ul

,j=-j ililTj .JilU_iJI l5'_^lj Ijjjl
|_j( "iU^

UL_iJI iTj^.! 3j^ J iJL.-i.l1 aliflj SjWI

^ T,. . . iil— jjlc sUaJI :ii_Jl Jl^i

-ai aJ4-l Ob' ^1 ^IjVl ^ JU-ill (14L

jjjjl Ojib" Wv—il jUd)!! Ila i5-.^j -iii;

Jj3- L^fLJl ^wJjlif fil^Lj jj4j ^^y' i^ l^...u

^ i_^ il?^ ;OijJI ^i ^ iOJlTj

^iii yVi .Ai^ ^iCi^ ^jS'i ^ ^y sLJ-i

lAty. li Ijlii^i^ljUiJl -^ii„^_j:; J'^

.Sj;>^Ij iiiij^ SjJ; tljl'if Jbil, 7^— _. !'_JI

>]L illj;fSl^ .^ly-i _,>!^ j_r jAc jir_.

^V ji JJj iy^,U:J-l ^.^1^ i_^^l J.l_;i

:iUll SJa:»ll oLUJI

'^>" ^jj_)'_ = j^i , ^^-
^j—ai JjJ*.* >-L« ^^Ql aAfl Jj—J» ,L.-1 ^J^J

.
jJ-iJI MjJjuil oLUJl ^JJi* KjJ J

^ JTI JU^ iLtJi

.:_i,_^l ^ LjJijjl ^jJaj" liV*j Jjjil ijjjC

oL4~'j j5i-Ji y^i oLi-L Oj& 01 ^:;5!jj

^.Jl oIj"Li _4lij-^. .ii^l_jjl ii_!l ^ y; ^'jii

i-bA^ Jlj.i o^- Oi ^Li i^;i JJlji ^ J3NI

JiiJi ^pj ^ y^ olsL; Lfl=.^ l*_. L j_-ajl

oLUII ^ _j^jj- ^ll ij^l otlj^l j^j

.L_J-UI lijjtj iJ.Vij 4.AJI /"i; liuli ilji^i

/•-JW OLjJjJl k^Lfl xl~iJjl iO^lW.^1 a_L* k^NJJ"

^ Ly;r jjJiJl^ _B^I j=fl*! .Jj-U'j L-?^

.tbiJI ^ oL;-li!l ^_^ o^'_, I
jjyi-l

.j'l.: ^.^'uLi. u-vj;h ,J--Ui ,y^ ^j:"^

j iii*ll i:jLiil_. JliX^JI jU^iij ij..iil

^L."i'_j)i J^ vj^ ^ "U-l ^i—ii Ji_rt-Ji

:ij„jaj)-l iajljjl ;Jjl»11 OLUil

cljUil jj: ii_jl j'>j LJJj^' i)»1aIi jJA^ J

jLUI j OLUJI lifl _u^"_i .ij-aiLI ^"IaJI

]a^t^ J,^.w j-iil tL,ij ^^^*-'"
Li^^

*llp-l-Jl

jj=ldl oOA U-ij"j .jLk.'i'l -^ IjS iui"

^l^Ulj ^ll^l [S'jJ^ ^ji!l /j11-.aJI _|^LJi

^^y._j^^ ^ JI ^t-i-Ji. ^^LL^;. ^_^i

>"'.• Lil^'i' ^^1 ifjJ-l >I-Jlj

i-ji_Jl tiUir LijJaiL-l i^UI iljiill ^l;Li!l

\fjJ ^-ji-, Ijjj^.L I_-I ^ ijii^l ilLJ-l

;^ jjLJl ildl jj^ .jIjLLI ojj ^ .i!u.iJI

ol;l_^lj o1jUI_. t>->l ^U>!1 JJi^-^.

^1 ijjsA-\ i^'iJi oljUJi ji lJuIi J™. ^
JiS^- ^U.^1 ITj^U Ljjjij l_.i JL^ ^^
^ i^LJI k>ljU)l iJjSo; UJ I

.,- 'i;;_j;jM..gii ^
j_.ji-l J.JJ jl»^l ^^ I-U^jjjj yij;^!

^y «M"l <»ti II JyJi iLi- J_jj j~;

^ j-lAl j«T-3J_; .lAa'j iJj.^1 oLi^jJl lj_^

^LJI L4J 1^-. L^jij j^i L._^.^ jg-i

re.



nJj jJi J^ 'l^ ^i^ '-* ij^ *ylSo.h X^

^Ji sil^ ,f 5iUli oliLiii *j>s N_.

.^'L^ 'V J
'1 . ^ iiU- ^sl Lik^ ^jS-iJl "jil

(Ij^l J^" ...i-i" xj^;JLiU a_r-ill Jj-J-I

lis J_jL Jj Ly:- i4_(j ^1 jjjUl ilJaill

•l-J '' „^.-" >^ -^ 1- Jl 'Vr^'

oLUU «;_jiA-l j_jaJ-l ^jjji ^) lNU^

tiu^i ir_^i j>.j Ljjji >u ^ urji

> ;-ji' U«jl>J^L L^UiiL d^L^ c^LU- ;4^^'

ir

oLliU ^_t4-^ i^iL^^ 5jji-^ JjC-^

^^Ji£ t^^\'jA sic- i_jjJ-^ o-ijT» ^j> Jj^ -Lij

Oj-lJl. (i:?^*!) "ilL—tJl ^IjUJI iju 1.0Jif jjj

^> ^ =c;jW> j=^' y^ JW ^>= y'^1

_)^U-i .^,_-, ^ij ^i?^ll=ijJ' Wjf ^li._,

jtLdi _j«j ii "ii .yuli JlLi JSjj ^s-Ui

:i;UU a^Vl ^j"^! o-lrlJj oL;1j_^ j_^ jo^

i-iii^l jtUil LSI .{jJJ'i' t^l^') IjJ5I"'jS—'

ii^lX. ii-jj (3-t»J,' Olj"lfj)l) iS-'i'l -a-j J

i,i.i^ tiki- JS^ --.^-j "1' ;l- j^Ui ^J^

^J_^ll j ij^ij-JI i^L_i.l| S^jr-^^l JLSi^S'l

ir^j-i, L-ijji ^y S|lU-sJi ol.li.li :£3jJi

^ii^j ...oil*-" .ii^i y\y. j^. j-itNi

.ijJl >^ Jl ^ ^;i J*; .LC^ij l^

^^L^l oUUJl iUJl Oli ^llii')'! oLUil

iWl ii "I'l ,l^:^\ ^\,^^\ JUi ^ Jj^^

iJjjCil jjjJ-l JL^ ^jjiJ -i-iry-l iJU-ill

^ i^l JI («IU-iJI ijlill) i-JI iit • .*5^>^1

.-j_^l_, Jjj_llj l-LLi (l^i ,4=-.. ^L^iJi

^^_^i f^jJi
J,. ^fJ. 'Ji -i] .KjUii *_i^'ji

^.^[ J\ .5dL_tJl l_ljji i^li- jijL^I X^'

ijU]l ftL^^ ^-Ul I'tJjiLj iojLj: -^^s^j

J^ J-)U- ciJAil S^jj Ji. J-'jP (ii)U-iJl

.ihJjl ^ U-dl »jl>l ^j;.j «>! i_,lj>-_, 5-Jl

^il>b. ^-a ^ SdL-i-'l ijUll
r1_;;-

jSa^

»-_^_j i-_iUll Jil^l ijUil \J^^ i'-5i^ ^^*lj^

^ «ij i^aJI ^ ijl Liiiill "4Wl A(Ul jS-ilj

^jjJL j?*^ UT lIjjv jS'SJI, it5i- jl.Lil

L^iljLI JaJ-l Jp _A_jl ^Uiil" xij lajUll o-i*

jl 4J^ _^ ijlc^ ijLc i:'il C^^-'
-JJI ^^ j' iV^* jW.ii Jj^t? j^ '^ L>-^' L^"^' f-r!-'

-^'^ '^'

Z.

Oj^rj-.^ O'lIo «Jl._i.l| ^L/LUJI -_ ujik^.--

L^J:j_j .jL_1]I oU^b hU.e ^/^ ^Wj j-W
-yi Ia^Ij Ujj^ 'li./-r-' V'j^ ^ '-r'J^l ./^

^4ki-^5_^ '^ \^ W-i l5^" L*—^^^''^I ^.^^'^

.au^.i

.1 Ji ob-Lj

.

.Ni y'La^ ^tijjj .iiyi

. Jsj^'l tOaf j^ lj_r L j lij-Lill jl J;,laj!l

o-jj j;l1 ;iiull ijjj- Jl_i JjL Jf J-..J ^1

^ 3_lfliL- iil..SLij a ,J_1.I| *^ LS_^ t5ji_iaJI

iilji.* j\>t^\ -y jJ>J' -,*. k_J_jjAi'l_j .cL-j^^—fl!l

^j loLjJJ iLU IjjJj
J->; "i ^jl( ij-Ujl iili-

jSH\ tf^iUll oLii-l J:)U. jl:>^S'l tjji jj^j

^ J*;; ^1 jl^ti'jl^ i~;_;i VJ^' 5;!'*^' ^jt^'j ^jT^J ^^' "^^^^^

»_ii4ii 4(.ui jijsiHj '*jjj'^'j ^T^^'ji' ^^j *Jj*>-=J' jL^ti"^! ^ ^ s^i

9jJ3 i»ciil Ajjj .'J^ UiT j_;-Ji ijJjJIj CiLJ-I j» fcjJj^i LUndergrowth

Olilj^ *iJl Jl> tli«il i«iii jij3 i^r-J' ^' >* :**j J* -^^^^ ^^b
^J^lj jij*lb yi^l'j i-JoJlj LwJJJI CjlJi^l aJjt j^j \^^~^ Ji^ «>!'

J--j^lj ijJI ^^^i ^U^lj aSJ^lj jijJlj jJoJlj ^U)ij Js>.>lj



(wvJl) 5iJU^I obWl

j! ^- jiJifl tij*=Li vrw;i_Ji

sM- LjJj S_jU«_3 ij^ ij_jl iiljjl
J-»»^

a-jaji s_,»tJ; ^jjN

^ iiAl ii_jjM.i| jijLl ^1^ j^.gij ^j.il «^l ^L. j,>i liijsJI

.1 jUj ^ Ji j'j-JJ' ^.|5^' i;L.* iS/r i( ^ }i)ji'' J^ -Jji*-'! ''.l^'

i_,Ji,..ll il_^l JI^ J^>^_ i^jS/l jlXjj |^^I>1 5jX J\
i^Jiii

^ :*i^>^' ^'/-^' ^
^jjl oLL •^iJ'U- _pij ^ iiiSCa

JJiJ^'l Jj-jj" .'Jjj'l'l ^;j- -II jljjL

JJLij ijjaiil jiiU.! Jf ^ (aljl)

jl_j^j '^jj'^'j °~N^''^^ ^j °jy>-^^* jb^'i'l ^ ^ i;-i_jl ^ y^ ^\ jU^Vl j^ v-^'_,J* ^jj-i." ;UL»^i

l^ jj^'j 'i^p^j"^'
jf iji~-Li 4j-L_. flj^jj^l oIjUJI ^^kiu .'i'jiiJIj ^UaJ-^'lj j_fJ-*j iJ^' ^-4^" '«'-'

.|JJ^ If^ ^-Ji ij^U'lj oLjLI ^ ^'jii lUndergi'owth r'j^"^'' c^ ^' .-J^^j ^jLi^ f^ ^ jUciVl

.Lj-^Sw^' ^! i*^l olii_ji?UJ i:-Ji Ji_jla elJjJI i;^! yy i -—Jl iiJl ^ *ij it- .fei^^ Ij^j^'j »_;;«* '^^^^ \}

<-^j% v'^r'^'j ^')''j j^ii'j ji^'j (J'-ii'j -^Wj t/-^'-) J-'J^b v-^'j v-^L' -^'-^'^ oi^ij^i s-u ^^^.

.U_,J- ^^j jjjj _jj1_j
._jlijiJl_. ^l^j^'j t^jJi

^oji J ,ij_ai ^ijDi iik^- '

T8T



1^^ .tUi_ll ^ '^f~Bi-^ iUi Laib- i^j lijjSl'

.C^ -ijj .J!-> ^j^-- ^jLt 1_jjlj Uji; ^^ Jj

-y A^jil^ j;UL^ L_jm^ ^ UU Ijji i^-Jwl; j^

I ,U.j;.\^ ^jy ^^Jl ^*ia^ J* jsiLo' ^^/*-"^^

tUi-ll Oj^bl Jij .jiL. jS-iu C/lj"UI j^.ir

.>^*il JJI j^ji^ J,> ^ .^^

jljj Jc UW 'U-L. iikill aJu. tLWl ^ ial-iJl

j^iULl S.jl=> U_iil 3ilJI j-LjllJ^j .L_J1

^Li*'il ^ Jif iL^ l+j-ji^ lWIj^NI

jlk.'lll J_^ vj^ iVj '^Mj' '^-^ji' >^l

^ O^^lp J^ i^^lii] ^^ t^^W^J -^^'j^'

.ij_^, NLJi j^^'l j=_^jM 1,^

^yi^S'i i^^Jl J^lyS'lj tU-Jl jv, _^l il

__^ ;L_L- jJ^ p; i^i Jl ly J- Jlii^li ,L.

t__=ffj' Jj-^lj j._L^ OjJj L'^> LiL^I oULLl

JirfJt^ jjLt ilj-j'j ,jl^;;_gL
j^"^J

*^^' j^ °^^

« lij^UVl (bi-Jl _^Lt J.=-ir jl;^"^! J_j;-j

^ h '^> ^i^j ^/*'; .^j'l'* ^vJ-s"

^^ 0_^ ^AiU-^ wyL^J-^i'l L§j-W ^1 uJUi-^

-J lijU ,i_iU_ll jUt.'i'' JaJ'L_J JjJi' .i-L) .1^--

^r- iji-^l ijl^l -l=^j^ ^jL-;J -'^ --^ -^'

t'ciJi loIs o'^' Jl (Li_Ji j,_-i:^

•—^ j! •'">*'' j' i^ Jj-^* uJLLJ-l ^U" fj-ii

it-. Ji i—-^O' -"^^ ''^—-^ J (J-^l 'ji~''

Jjj^
i_iu.'.j; ilL*j .J_fi>l CjljiiJ i-JUJ-l

l^j cLi_JI oliU- jji-a^ iJ;l-JI ^i^L-iJJ

c'.>4.-il ^j^^J l^J^^r" *—'^^72^^ (^^J 0^j;;>m-Ul

ijjJaJ' JiUst^ ^jLaci jt ^J^ LiliSl jl*^^ ^/uy lA~»j iil;r wiLi*i lijJj^ {»U-^

:(.U-J1

[
J" ^ -t iUu J?*^ i_f*J

.^**— *> ''*Wj jjls-

J (Li„ll jLL. ^ji o^yj .11; Jv'l .^Lii-'il

:'!•
• ^j lAljJij Uljiu^lj %j:j-l ^j^r'lj ^J*'

IJ-
u-iL.

^jjill jL.^)'! j-j tUi_H 0,4b :Uit

To j5i^Uj-a=^j L(^U-li;_,-as Jjii- jji*

j t_L- o - J^_t»- Jcj* ttLLj^ ^if- a^in—-11 oLiLJl

^^j -Ui>j -L>- ^J ejj]3> iijLj flLjy ji^'

sLlI Ok^ ^ jJ-1
j-'l

oU=jil^ IjI^

LiUI. o/ll -lij .rj^lj jlk.S'1 iiiL-jj fjjil

ijksi jtL. ^ «il Jl oL'Ul L^j JSL^

,Sjj^I ;Uj:ilj iJ.JI ^O:::^! >l-llj

l^j--' tsi iti-iil iii^> i^^-Lill i^jl^JI i-w

ij»
iIjlS' lUljl^lj L.I V>^J Ljjjilj «JI_ji_')/l

ol'ljill ij^j jllillj o_,Jj>:j .ollijil LjJii.

Lilian JS" ^ OjJIjIj .i;ili Jf Jj- lUliK-

Ijij- oi*lj iu'ljJ-lj ^LiH ^^ iii;^ tljii

.L—j. ^U-lj -O-U-l

il.ljlll LiijjJI ^Ai^lj ijU-1 ili^l Ol/ill J^U

i(ji_.ji_JJI) s^/l'l J_ijJ-l i-lJr-l j-i-Jl ^

_jL-j i_ j__4. \ ,"1 JL. i;J,l) ^Ijil ^Jj^l

^V'j "^J^' '^y!*' 1/ i^'r l:-* ^^v' J

Ji^'L- ijj iLL_jl ^ Vj! OL_;yi^ Uj^

^ ajl+- jS"! 7i_jl l*-Utj .(Ui-Jl ji ") "jIj^

Jp fljAj Liijji- ly-i Calf tUjjlfiuj flii-JI *jv^

_^ ^jjl ^jdl JJJ; ^jfLja l^^sUl Ja-JI

J cLj__jl auja^x ,fLa—Jl ^Ijjl jv 4j-k«l-i-»

j-Ji.-^ .1-^ .^l,i^l
J..-
^/^ il^i ;jJl ^LJi

.^Ij^lj ^siUJl iU-lj ^JJ-I ^l5-JI jJ.jJl

A j^ ::jijil jLuLI ^'VL^I tLLJi j-j; ;ltJI

ii^Lil Jj^l .t.^ LsljJ-^'l i^ ^^ 'T.J

^' jik-vi j_ J-^ _-'' ^ =:' 1 iiib





Olilili idL-iJl ^lya'i'l j^ |_jit Jii

j^^ ji it-~-jJ:^ U?!^^ ^^r' ^i;^^ ^r*^ ._Ji-^

jl:t^Sfl t-ylill C:iLdl i=Jj^l jJrf j^J J^

^ j/'Vi ^1 yi ,b_j_Ji :;i__ii ^yj=;_, .fUi-Ji

oJo JU-i Jlj ,tijjl il-Jlj cljajl "ijsJIj

jj .jjiij fjijj.1 tL:.;)! jijai; oIjUJIj iLji

.^L-ill ijidl .,__;_, irjWI

>Lil ^ >^ ^ > fjJI j^l^Vl Ji;.

^jVl _,_iJMil jl:>.^Vl JM «»^ lidlji-^l

.1—1

,

.J-'
i

1^ i>yi JSo, ;jJUl ^ j;^:-! ^/L-i J.

J jt oUjUl aJa i^ jl ^^j .i-*"-^ ji"

_L1- .,' .. 'j.'^iiL 'a^p- ^lifLc
I _ '^ jr^ J^ *^ 'J j'

^IjVl J,lSi\ 01 iJUil Jt^ J-i .JJil

._ji.jVl ^ i^'LJl i^lil JjjjiJl j^\i.il

Too



Jai^w kLU^j <'<''j^' ^^-^ '-^J -kiy ^'j4^' J^ 'g;'*' JaAJaj iij^ 'THj^' Ia_^ C-^ ^I OIjJmJ>I

.lilLUJI J* j^l *_flS LijJIjJl jlka"^! jS t*J*!ijlJ ^jiJl E._j:i-I Ul ;iUJ-' **'jji J*(C_J tbyr
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d/j^\

.—-j^l ^ i_jLi ^;=jl Ai-j," N ( "V. - "1-)

K

oUi_^i ^ j^l ^^ li-LLi

^lAJi flj^j

i:_i_j) «Ja_j" ^1 t__^—j_iJl ij<J^l_; ij^jisjJi J-i^J -V^'^-' J^^ J5-^ J^* VJ-^ 't^^' fJ"'^ £" '-j"-^ OlJl

.^Ij ^lil =b_tJl J_ai

iULl

OjJLjjI j *Uitv3 iLJiJH^:>-l

^^ ij_r i^AP jkij i.kiJi j^

_y j_f JJPj iii^l l^j itLiJi |j

,i^l j Ij^ jt^\ Jljt jjLm-

toy



'v^ j^y- -^J^}
'^^i j^ ^'^^ '^

IS'li .jUJI <J'-.i jji~= jjli^j li) ^
j^i^!'

j^ '-jj ^,i»-> itlji'L. ^yi«j.' ^_j^^Ol

j.>: jl^ Ji ^l ^^1 fi^\ ^ -fy

.

.._i«il ^,_^l ^1 ^Ik^ll i:^ ITjJ^

-uj-i Ji^ ji\ Ljdi ui. yijb j-'uii

iLaill oL^^l o^laj .LsjL^l jl ^^Jj^^I

jryi j^ijc .^^ .j,S\ J ii^

Li»^ j^' j^^^ *--^ T^^Ai ---'^' L»^ j*:jU

J^ t-^"J ^^' f^"

'

'

'-^.=^^J^

^-

—

it OljLJl It {Lkiilj jljil jajjjl

i^jlil Jljll ^j^ i:^ "i' jJ=l_rt-ll iJU.

J_^ J ,4_,^l ijl.^
-^^f*- ("jJl J-V

^ iJjU- ii> ^^3: ,^'lfJ Jt. jli] f^
(Lil ijiaji «ij / ^j . [j^'Sl i t'«Jl

^y ^11 JaiJi ^_obl^ tl_^ij i^Uil

';;h'il OjAiJl Ui:„fl -U;>j L_ij^ . i^iNl

Jjlj:Jl. J^U'^l J^l ^ '..^^^ 4^1U-^1

.w-W i^-Jl W=^l

i-Uj-l -^J-ijj ._a~^\ ^\i U.Uf .i 1'

_pti
J-*

ljj»- o^-.f Wjjl Jjj^ f-l_^'l'l

.;j^i j» iSj: h^ ^1 iliJN ^,„^i

_r>i^ ijt»u. ii-jU liL, s^jj j^'i'l I j . ^

.

^UiJl i_J^ .IjIj ij-Aii
_,! ijl_^l

iiU. 3_At t'll^ i^j~=l' Louscworl

cJj Jlj flilU_iJl 5S;jiiil ijOiJl lU^"

,»_jjl aU4-I >..i_:_; .ii^ 1 A, J'j^

Pingo j^i U> LiJjL^i ^_f Jli^l

^1 J_LL1 jii-Lp oJXiij .'uSjjJj jJji;iB

Ujji jjl L^Uji ^' aj^i -Li^ t_£jj; U-Lt

(Lib iJ_ji_;JI s^^ .ijOiJl ?iia-- J JjJ-i

Sii^^ fill -iL^ ^ >iiji jLjj ^^ ^ui

^^_,^ L^-^ 'll^J. ^j=_,S'i ^ iSCUJ.!

_ -^ >/b '^L

iU-l ^^ ^ ^i ^ i"'iL_il

Oa^L" ^A-W •*~J'i'' ijJ^'' J '^'jr'-l

*IjUfiJ* .^jLwijl t^-^l AiiL^I j I
i_l'll

OlJljj-l kl-a^SJ Jij , Jaij ^Ji_^i i L^Jj

J aL?-l "L^ aJJjtu ^ iif

J-Li^i j<; i->^^ c,iLJ.I

.^ijjij i_r^j.-ii j^ ^i^jj
_iXi _^j Polygon ^^-^ .j^

i^uLili (A|

.jlrJ^V^ J^jJ- j;_i. _,Jl^ jlj yij ^_iftj ^ :jI*j1| p ^

)

i ,aJi -JsL. j'--=-'^

.-1^1

-iiolji^i -^

^^-^j Bogs u=^i j^^'>i ^ .sUi-' 5 jJv,rJt

-,j^\ J ^1 iLUl iL'br A;_^ll yi^ j_j<J

i.1^1oM^ .^'J' ^'L^l «J^l '^ <i'^ '^^ "J^ ^^^ °-'-^'

J «jiajjil JLJ-1 |_.*)U-- -> iJJ_j=r *il

J~^ J,i- .ifjiiuill OljJ,l ^^ jU-yll

i_ ' ^

i!u iUi j^_j ^ ^ij ,:Liii^l

SjAdl ^1^- i,_iiJ.l i^l_, i.J;i^l

-T— J J,, ^^

yWiJl Jijukdll ijjJI

Jj-l < o'lj^I j±jiijl sj-Udl JajJ

i jLJI .i'j'i'l Jj-I ' j^^ J'y^ J-^^

i_jjj-l ^_jj tJL^l ^j~ai\ J i^aiJl

.JU-Lll uU^I JajiU oljliiJ iilU-iJI

-^l '-)-- "^^ Jl = J>^* r--r

^ iiJ= yj ^Permafrost ij^_;-Ji ; ^: . ^i
iAi=:^ j_^-j jJi_Ji o>; jj; j,j')l\ ^ ji^^ ijj^, ^j,Ld,

iJJ^^i II -uj~1 ^'b .ljj»- LJUJI Oljvi'y,!

IJJl
J^ \^

^ ^

J >' = J.II tSJ^j_jl

_jL«j jJI "5=Jj !l j':)-' i
i ijS: it^Jt-

, Ibj_t
u>"

aLil «jj: ioJjijil

OU

.il~JI oAA «j Ji»- '|5-1j

;,A^ll J fr LC^ Li-i'l

^1 aJU-tJl aiiiall S_,aJI _J^^ ^

J\ ° i'jrJ' r->' >^ .^--iJ'

^ oL^Ui jL^-l ^yij .Ujj lA.

U^.>- ^1 UUJjI ^Nl >Lil ^i .i;^

I-Vj- SjJU OL'LJ ^j_ _^^ \ L-bjll

1 .Ljjl ^j'll iJa—_;
k^-i^l ^j .ai.' ijA^I J-isLL" -i -OjljJ-l j^=^^^="^ tfljjLi-l

(IVU i-ijj,l «^l sjaJi i;y J j^i; L-^.jli jf S\ ijLj.^ «1^' ^1 ^Nl

^Ll. ij^i iUi _,_,i^ j^js oL-Lj ^_^ oUUJij Sedges ''"'^^=1^' cj^'^ ^Ss.

.ics .S_,Ji_aJI o^^J.1 oLlLJU ^Lit^'l Li^" jl ^^ Li" .^j'i'lj—i^" Jl i_^jll

ob-jjj li-x-^i
—

^'1 -u.4-1 '-j-^ li-^
J^*j^ -^ ^.j~^ "^" ^1 "jy'i'' L^ ^jy-'

,j^-, ^ligi V jt-.- j^ ^jii vjtiii r-jii ( ^ J

.:Uj!ir i^i i-l_ J!Li; :i;jl!jji otUid

roA



i^jl;^'



'^Jj;j .T-^^ i^ljkl 7-y^l ^\t o^.^j -1=J—^j

.ij^jll _^^ ^tJill ^j^ Jl^_ V T-L^JJ i^Ul

jjf _JlLlj (ijJJI _jls- L.-a jjVI Joj'ljJI I'l^l ^^J^;•V

^ J* l_-l Ja-j j ^}^ i;1js_= tai I'Ai' .l^[

t_Sjb"E-^l

ji jUi ^-jli: iti_rt-'i ^ ilii jLi-j Lijjt_;i

*^j->J <ij*^' J'-' ^^ J'j^'' ^/; '"^^

sjja ,'Li^ La^y Jl ilJ-^;^ C^'i^A^ ^ 4a* A-si_|?

'tf_;JL-i' U^ *Uy^' kj^j' flji»jl^ Ol^^l

-Lhlj_. ^^s,-J 53^ ^jj-vo OjJftL^i

t^>' i^J-'> J'i'l' '+^1^ ^T-^-; ^;~-- ji'^l

OL^ ^y^y .I^J^P^^'' rJjV ^ _r^^ jl -J^LJI

•^j/ j^J liU^i ,^—itN'l Js^^l jJ; ^J>^''

JiJj -^ -J^^ *-^ i_ii;^>^' -*^j*if 4iji_ij LiLjjj

i.iji_i, uii ^jSj ^ii_, i^jjji jtL. j ijj^y.1

fl4JL>-U tOojU-D .—^i J-J JI r"^^^ *-'~^^-^—^

ji5- ^jL.^1 ^yi* 01 ,^j .l^liv "-iiJl _,-J~" "V

lLilLjuJI ^jjl>V ^.\AA ff^jj .*i— j^—~nJ^

.OUljJ-l. ^LV „- ,-:^ ^-^ '=Lil

^p' iiis^ cl^j=-jjl jl ^c^ =L-r^' ff^=^ J»^

_iiil *-^ _pi' JSUj L4J jj^l ii^ jjL?>i-

^i^i— ^' Ji^ J '0' j^ M ^^ jiS"!

,
j^j'^l OLSw. _j^ lS'

^^jiru^i ^ijji

^u4-i .j.^ lJU-i j.j^i _^ Ijisjj Vijifi

^iUljJl tjlill jt. ,^L-i| i^'l_^Vl ^
*iiit. BAT .L^Li>- h ^L_jl t^_^^„^ ^liljj ifl^JaiJU

jl^ jl-U-l Jt ji Ltlji-V* -o^ J'ui T . , \^

jljjs JlSLil l+i-J li^ljirf^l Aji. ^jlaijll

jU-1 ,vi ^-_^ .,i>n ^^j^'i ^^ ^ =1^1

:iji\ cl_j^l -Uij .Ojj_)P "^Iji-I jUi-i _lSJi ^
Jl J_aj Ujj, ,cl_ji_yi Jui- ^ IAjv Jt-'l'lj

.ajljJI (Ij^l Jijj.- .liXj tijijjl ii^ io-^>.'

^jS'i^ ^yi >. "Ji jk^ ^li L(.j>H j^i^;

*^l—. L(J; (<;!ji.l «f^) Lijjil JU-i l5j:^1

i^'li^-gi^ *^ ^_^
,1-..

.
^'i1 .l_] jlj oA&v;a1 O^atJl

LLjJI ^^ ^ tijU'l'li' i\y^ ^ ^'>"l'l

Oljb" jt fie jS-Lj Li^i :iJs-LJI j^jlai^aJI

;^

—

•"%> ("3^ iJJJ'j f u'"'-^'^ ''^'i 4-*i i^-iJ' ='j<^'

^1 :5j;i-i oUjkj.^1 5^ i;,jt^H v-^ tU-jl

^Ijj^^l 0_j>J' JJ .ijj:rj>^ ajUll j jiill jli"

,
Vs. ^ LjISJ. iLjjj; L.li jlall icji iL-l )i

^ ^jL^I ^ L-lfL-i ilj.^ ,:a-L^ OlijS/1

,^IJ ^: jlilL >ll _^ L^U,=.ll; Olij^l

i^jbi-ail f Ijit
Tl'



jlipiS'l ^j Jiljil ^jJI j^ '^yLA\ ^IjVl

oLj Jj^rj ^'j'^J -Slj^ j^V*^^ *^^j^ <:iJ:JJ

y}^ :ij^_ ,vi^' 'i'^'^ f^^;^*
j/=^i

-^__i J^jijl jlj^^ ^ *>*i i^^^j; Oy^iJsl

;>mj 'J^jl' j '^'j^ ^^* (-^ ' '"-ijJlj

j_^ ^Ji iji iiii ^ rUll -'ifi ^

oaj>Jl 55«_yi jtljll

Ib<--lp Jj^j^j
'"^Jj*^ ^-^^ UL* t^L^I ixj fljjj

^1 =jl_jLl Jl SiU,>'l,j .i_All fiJ-i^^

/J* ij^J^i oJ^fl iSyr-^ ^^ il_^]l?*—a]l l^-»£i

l^jfj t^-—^'1 'j^ sL^l ^\y-i\ ,jS^

.j^iij iji>.i. .j^.;i_, .^j.i

V-" J^ ^U-l >l^l Jbs j u-^* J^J

^^ tljj_aJI ^ i_^l •i/JI £r"
"-Ij jl=l^ iJjj'"

jLd>. .JaJ aL*

.^V^> Jl^ll

^,-ia.ll
;J\y^\

.^j^\ j-^. glj^l ^^i!^J^

ju L. iLn, ijj^i jtiiii jiCj fcjiw- X'j

"i'^i y" J^jr" r'^'T J J'^ ^ ^^ -lAxf^^

Death Valley National i^j-'i OjU jJjIj

LJ-ij^l oli'i'jil v^jt -jj;^ ^ Monunient

h^ jij^i 0^1

U-^ jj jj- o^j^'^i iJjl_,»^^H iJLjUUI ^_iiO

ji iSli- .'"'Li^-Cll iy^ jjoj- ^S^_ ,ii^

^Loi j^_ 4\ ^_^ .l,,»^H OUU^ ^^1

Ji">W- t:jl_j: i '
'*: • Ltj.i ^^Ji .-laJi Jj-I_"

LijlfJl ^ jki^ ^'li L-J.J- ,^ji' k_JU>- O^jJ

Ijjjj TT^J j^^i •-^^^'^ y^ '"^j*^ JJ > ^^'-r'

,UU-.^. Ill J_rO J_J*^I

^is-ljjllj OI_,-1j-1 ^ S-ljil lit Ll-i^ OiJ

•-J^.^ ,tl_ji^^l it; «* ol;i^'l_. jjJaJlj

,jiUl JUiil ^ i-i;! Ji> ^ ^,—J^H 4-iv

_JiIi^. libib ^ ;^ijl LjIjJ-I iL. ^' iUsJ—ll

iLjis O^L*,* «ijj<~flJ^ oljlj^ jiU-J JJj

^jjl fUUJI J. jll'i ^ L-ia^ -li jl LiUI JsJ

jl (111 _y Uill jji-ail _joJI i_^ ^jAi .jjjl^"

1^1 LflLi •ijji>i,-i ^ -
1

-- Uii j-s Ju4-I

IsJ: i'Will jl till ^ ^/ai; j!lU ._;^Jl OJiu"

jV^jj-L^I ol;3J -.jJi" .j>*Jil IJJ ^! oUljJ-l

^ iJj^l JjJai JL^I -:-^' -iij -I^' ji^^^

J* ii)^ I JLJ-I ^^j^ loL^I -Jjji-I Olj

.OlSU'jil jJi i'Mj' -4jW" *j^*W' '^'Jj*
l*yJ^

i^U-ij ;U-i Ji_jS'l J_^l ^^ ^^^ j^<il j^J

^_5^ cLij LJjSL" L. Ulfj ij>--li)l Jl J-alj

iiU-l ^j'l'tj •IJ.I JjliJ .i!5-Li- *i_!le- J^U-

ji ^^_;rr' Lj*-^ "^^-"^ V^^ ^^ *^J^ ftL^^l oLil

i-l-Mj Oj&U Ult-J L"JJ*J iiv3l«l ^^jS^J .Uj'-i?-

01 ;jL." Oli^ liS^ ^;_,£f •^W J,'-^ jr*

"J> ts" J'-'l J^J 'i^ „^ A-^
'UL^ij L,lJjll ^ >wJl --Ljilj .Lll o^

ft-i; Jl£jil Jl i.jli. X*^'' j>-^* >^^^'

'''obJIj Mesas '''oLU' Ji- o^VjlUi

iUi Jt l''''jj»JI aJA ji-l J .Uuttes

oLiy aiJ:^ ^^Ij _l*jll_, _jjj-l _y l+L^

^^ _^i iUi V .i-wi -jij-i .ji-i ijA=-

aL*«.ii^ .Ja~^l JjaL^JJ ^j^^ t^^ Lfjl^*''-^^^

Ji Oj^' Jl Jjtj br^jJj plj>m_ail 4^l^^***Jl _>>w;

^,jlj^l tj\ LPlayas oli"i4j ^j=i icJSLi;

iiU^l f Ij^-w^l J^U ^jJI olAJI ^ ^Ll^i

^ jiljf ^JlLs- JUjil 1^1ji- Lj .UUf Sli—ll

^\. ^.^ ^1 J^ u . Jl l^lijl J

_liii /ui^i J>LJ-1 -Ji_1I ji ^^j'JI J>V aL.

dAAj I
I " 1A>«A ^^^ '^y -^ ' ^Ij^J A^W

o-lj ^ ' Jlj>- -^A^ '"^^J k_?*-^ V-a»- tljJaa^-

oJj^ i^JiJ -lJj^I cl^^sx-jil ij_^Su_^ "^—^J

j^ '^y'j j^b °-VJ 1*'°'^
1^ ^' J^' l/X

Zj\Xj y^ .idL^II ITj^l J Clljj^_j-- c'j;''-'

ol;ljj>»i)j ^UJ jlj; ilj^ iLJi; lIjIs-Ij

jjUi tiii^ Lir «^ j/i jf ^i_i.: J" iUij

iUUJI jIjLdI ^jjju -tfUll IJ/i J^M .'l^i -kjil

rli->- -til oLj ,1a^|1' I ij!^' Uj^LiJl ' "J

Jl-j^' ji:^iJjj iji:^^ j^ Xeropliytic JjiU-

..^ J;U;^>'lj .111 Jt J_,...=^ J> iJ-,

,^\>i ijl^ ->_ji ^j^ _,t-^ --^Wi (1)

,jIjj~jVi ''(^ •'j" v'-^ ^-^lyi (i")

,^> f-ij ^U- :a,Ji (r)

Jjj-'vsLi i:ji-i jij^'vi ji.ui t_ri ^.ji^ji^fjjj, ,-) :j^si-i(i)

.L^V-^I Jl^J »A*iL^ ^LjNjJ^ uJj* -/>* j u^ leLj^ jl*jlj ^i^; liJ:*- ^j>- ^ »'»*' jlr^ '_"jL"^^ j^ 01
.jij^Vi; j'>l' *'|i' '5»r-j' -ll

:
J>=j/^'i (V)

.kiULi ^y -o^SLii (A)

4jJ-i i.',^ii l«j ,-!*,- i> ^ J oU!i j> J :«^ ('.)

,;i>J^l^lj'il^f_ji:ji^l(i .,

.^-^1 .lj>wi'l ^ o>Jlj jk-_^i .U-jS'i ji ^'jj-^ ^'l-Ulj J^Vl jj-U- lI'jU— jj, [J :
Jjl>Jl ( H)

Til



>cV J* ^OU ji-lj i^lUI j* i,kL-^ J-

oUa^LIj hLJi _^j hi (iij ?^^_jL^lU .^1

I'l --i Vl j,^ ^iUad"^! j*j jl ^.JiJ it_j-i lib

liLUll lijjlj^ ^^ i;—; ^1 j-yu 01 i'^J ^^jf Jj^j

^,^ ^t^^ ^**=j^j \<^*^)^^ ^^j oUj^

"-'—^' r^ J*;; ,i^ >^' '^l-»"' "-~" Liji—

.ojijL ^-i^ft^ i_5j:_^ ^^T^' *t- H_j *j7ji

il.Uli^i -r iJlil^ij-T Liiv^lijijll-l

.tiiJl -tj

iJt iLadVl cLijJ i- Jb "iitJiJl 'j^y-'

^uJi ^..;,j=^ Jill Jj ui .^_^l

__^lj» j^ Jjjj .Olj;^f-.illj illjllj OljiSflj

cl_/J JUtl-l^ ;ill| AiJI
Jj^ Laji 0^1

Ji U.WI o-ii iUr ^- iliif .oUj?ii jjj.

Jl. i^Ml -'---^ j5 jji^. ^^Ul iljiNl

'<ijA
"'jL *j -"I

^ 1^1 ,,^-^~ljL^k ii^ajicl ^^'L*;-'^

_v»^ ^^ -lU' J...J.;—j ijl _j>^ L JbJ,l
J,^_-

^_i

^ ^-III _r.S'l iLij^^'l «^bVl ,J_llj iUlJl

Js-L^V „y,.b>'l_, jL1jJi_; tL-U!'. ^.ji- Jl

^l_Jj .^Lii-^ ^^?1 *J^-^lj
oJjJjr ol^'

JlLI ^i_^ i^U^Sl'l I'^JA ^i_
-<"; jjl iijj.ll

JWl. li^rt^Nl _^^ Jjj; Jl .^^1 Jill ^,ij

.-liVl

V *>^l iJLjt-^l oL-jJ-lj »l_ll :uJ rf ljL

.Olj^l ^ jjj^ JiU^ L?bLI ^Oll ill: J

oL.-liJ-lj »LJI T^lJl J^o^ i^ljj J* iUaa'i'l

iHOL-^lj »J—il( ijLJ- J^-iTj -Lpijyj

bj>^ iJ.*f ^J.^' ^^ LO^liJs US' L-lj --u-jj

LkI^ -Lrifij US' .L^itLi.^, ^L»JjL\. ftLJI

tLJl ^»-„ij" L^ j^jj ^1 fliijlaJl U^jjj"!

"i' -ij lL- Ljjf iJ.f^^' t/l' iUWlJ .o3l_^ ..^'O

^ S^/ i^li" /^l » el/- „^ jCi"

L^l>*- J^ kijjj jl 4^ iijjJl i^lS" clj^J

1 JjLil j^ j^l IjJJ-j i^i-jil ^jI-Ij Jj-ljj, ^^
^jj" jL-ij"!'! »if ^jJi il-i_. ,^jjl '-.^?-_)

^-B'V iUtJ.! jjijii oX- loijl'i jr ^

y (jcij^ OUJij ^Ullj
ijj}.)^ it^liT

£l_-iJ Jill ^ ^^ L. OjSQr jjjjl ^U^'il

UL-jjl Liiil Ljbirj 01 lUJ>' Uj-" r I
J.l*^

i-l'j'ili .p^yij 5^Jjlr jL-i-"i' lii^l

.>^l4JI jp _,!
L.i_ll Jl vl*-JJ' ^y i^^JjL^

^"Ijp^A- jliJ^O:^ 4^jl:>=H Jl^l j^L* _jl^^»

OjirLJj lu'LiJl -y Arjll tlj^ jl \a-^ lijss- i

JU*^i ^ jkij y ;ijAii J*i jjS^, jjj ,ln

jf Jjjll cL _}! o-bJj-- Olijb J^ I
jljjll

^ i.jiLia'l'l •_rt-ill ..,—~_; lOJI .oLalJiJl

j^l Uj -p- r^-^ ^^ j_^tiL u'i iLj^l <J*_dJj

^_jjM lijlj .J i_Jb ijwil OU-jllj ijW-Li.1

.uL_Jl r^l J .l^i^- ^>l Jjljll JL.«i-.I iJjU^

.OjtJ J l-U-l iiNi oL-Oil-lj

J_]l ^_jy. ;rbl ^- 01 iJj:- y >
01 ._:!^. jyiij L._j.^l Uji_^ ^1 oL.-liLlj

I'j'ji ;^L.l Ajjl JfLij Js- JllajUa3l|_jH_(

^l j-lil ijiX iLl' P^b)'! t> y> L.

a_JI^ i-ij^-dl S4J-I ^^^ :lilU ?oL.-uUj

*<Jj Oi ^";>s 4J-j-^ i^U rbcjl^ ^iJJ-L-O^^j

L. -Ul Jc 6j3li iJjJ ^y 1' T^ti^l ^y i» U

J.^-*^ sZj'l^'j- Ud oL»a;LK ilLJi -j ^j^^

^^ ««jii jifi^ oUj^_. «1_ jji
: ts Jij_Ilj

bL-j ?ijJJ1 .1 -t^l tjjj jl ..^.j^ J» ?l*ji*

f
^i- ^bi ^olrfOjUj jiJl Aii\^ ^jS

,,_^ .1 4_^-_. jtTUi i^-iSij L- -lib ibv ^ir

1

Y^^Y



JjLi'l ji- diijj L^jjJ-l oL-JjLlj ,J_Ji J,

^^i Je iU.S'lj .jL-i. jSLii, ;tj^^ ,i__l

5l_jiiJLUl^ldyi,Jit-Uii.aj_; .JiiAnllLjJljjS,

i^ _4_i ^1 ^1 -bu iii ^^- JjaJi

*^7—1 =j^"»—' ^>-'y ^^ ^LjflJi jjj^u-ij [L^LxjI

^j^ J.U _^
- ^-ij, ^oil ^^1 .^yi\l

^l.jj-1 . jJ—ll ^ UjjIj^ s liiLI Jl - '~'j*-

j-joij .L«_jU_l l_jrfjj^' uJbjVl ^_^ ^UrVl

.ijy-i i^-ieL^ ^^-_j iij^^'i JiJ>;

-T tr^l «ydl -\ :l-s ^S'l ObLjWIj

.iijUjI ji'IjaJI

^ ii^l ^_^- Uj_j.j ._^J_=,j,llj

"lij tljj J,-^> j- ,-^1 L_|.UlL_;

oLu.^ Jjic "l' ;J-I JjLill Jl Jjjjl oJj iA=-j

^.-ijl jUjJl ^>" Jjji J* J; iL^—^. iJjL^ial

.oL-j;l-i_, j_Ji

North American If^l ^^-^^ '-J-'
jjl»Jl

yj iFree Trade Agreemcni (NAfTA)

al* O^wrij .i->bl JjjJI Oi ^^j;.lNl ^l_ji.l

ji^'l JjoJl ^li^ __liLl_, .\t^UJ ^jMI

nr

:j^L>l ^aLaal ^_r^jjt ^ --tj >j jl I
^
.'^

ioi-dJii^l i-lk;Vi ^.^ j^i| (U ^" Ji_; .^jLill

jj„l| jUaal ji ijLI ijjLLI iUaL i^'^l

L^_-_
f
jr^iXMjjSL-S'i jLi3"i'i Jit ,jir

J ol-oiLLi ^lio; .0^ JJUil _rti .^L^ijl

i_f^, OU i-jl^^ I ^^>»jj . t*«ll OjLt^ _^jo

/'^ iij>. i^L,j"i!l jj^ ^ JUf-'il JW-j

liJj. ^i..--. ii—Li vjjjuj .iU^iwil iJuji

.Non-inlerference tjs-jjl ^jj» ii-Ji

j! jt.i, IS <LSji^i s:jLii>'i oU.L^i| t-_ji

j.UiJi 1jji Jjij .^b>i JJL.J J^ i.i_jj.i| irfCb

jU-S'ij j-bVi jj:^\ i^ ;i_,jJi J=iit

Ifjm; Jt tjiii^ Jj-jJI 1^' ;^ .^ji' -IJiJI

.yiwljl Uj L^ J=J L. LJli. iUJJ

Jl—j ^ir ,:J0>I ^ Jj^l »i» li.L.jX^ Jjl

oQ=LiJl iiir Jt o_ii^_j lL_^- j-li^l

jibj^ jjji liUir .^i^L.'ii ^jjUfldVi

J! ia^l L.jji Jjj o'W- idJJJ] .-IkJl

js^-ljl ^ Ojli ^1 ^lj_,^ll
J* il_L Jju i"jC. ^1

jI^)'i iji ^iUJr .^L^iii _j;iy_, oLJLili

Cf-

J^>U:i j^_, .
j^l^ iUa^l Jf ;ijjj|i^

j^ j_r j^ j»i_i i ^ =1 1 ^ (.u jLtf^i ijj,

oj'.»:*l |V. JJiJl; -ijl II *?Ljj ll oL!j_ffw-'

.a4-j1.I aUa^l Jt

Ji C'^f^ j^ ^1 iJlJjJl i_ijj j^jjjl Ul

JU*'l'l Jj. l^-jk^ -JiJ^ C^'^UJI _i.^n>

••l-

tKK'^.

'ifii;

'V r
*i-t

r-jri
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^\ nil ^ ^l^-dl ^' uall J jd.\_Jl jliLJI A
.

,.!

]/ ! ^ v^l

.Ujii jiS'^^l JjjJl i:i_ij CJ Jl ^ c_^ JjJJI a^

olpU-all Lf. .oL-A^* UU «j^ ,S^

LljL"-ii-' oli^L-j lUiji" iljls^lj A_-l^l

ijLjll; Ujjij il.f>i^ i!)' -uS^ j_^' ii^ljj

l^jJlJlj *JjllU J^J *'-^W j'^ Li^'

lUj^ iJ^Ull oljV oil,;; LuiL-; jl

isLij I'^ii^ t_j_jikll L-lj^"!!) s^^^-vfj

-)* i^* ^ r-J

L^jlL.

^> J,u^i.
;i>i*"i'i o-jLJ-i

jai ^Ij ijUj ^^ ^fLuail 1 "l' i,-rl^>'l

^ Jli^ *(*^ 0^ 'aS'y^ i^fix lV^"

^ il^Uti A~_jil 1-jUil JIt-S'l L^ ^

aJ; (T) jai ^^ij (T) i^v^kii ;.jijii (\)

mi

i:.
- ^j o

iiu-S'i A_=j ;tij>Li ;-_Ju iuj^

, ijl,.iUT i^-UJjJ-l oLtL^I Jl Nl

^_. JJi.ll flJ,ii;-l ^JJi;; j^-'Ui ^l='r^j

.^5^ .o'j-L.jl' ^__,^>
jl ItT L^^j^i'l Jjlj^

ii'__.j i^j*-' ^^J^J
di^'l^l "Jjii^j Jl

sL-l> _^)) LgJb .Ji-^y ij'jil iJ^i i^^^J

\S ^ '^ - ( -J w -

x-i>,jdJ iLUll i_,l_^l ^^ iJU ,JJJi Ji-li.

J^\ JLi Uj^ OL^ iUilJ :jai ^ij

j^l J! (^) :,-^- J^' ^'-^> -^^^-^'^

apIu^'
<Ih*L^^ i^i fU^l

oL—^ L,' Ui 4 .i_ji lI;_- 1

.i^Hl oUJJ-l Jib^ j^j." US'

iJlj, ij^lll jLJ;;^! tj-j^ll _^y
.^^>tlK ;^l.>'l

il5LJl ;k^ljj Jjjlf oUkJl >v
_y Aj'UJI JU^.L iOL^UJIj XA^i

iUa!l i.Ljl, iJ'u-d^l siUaj'i' iOL.A^

^j^—^ U ji_, i^Jjiil ^Jj cjiyJl d^j

...ax^^j oij^Vij oNNij AJi\^ h.\:i\

^^ i/> Ji'-J^ -bV'i '4^-^ r-^^ ^1 "J-Ji

JU^^i'l y Jl ^1;-= Ur ^_i;_,

Ln?^ Aljji' ApL-aJ'i ^^L-J* .^ ^\ Ai^L-i
\J '

'
\

-' ^ '

1 Uail iL:- '^ LL«i i»-U~ail ji t-?._i>

Js'j^ tsLLU tl_j^l fcijjL' Jl ^^^ iJUaili

L"jAJ jji LL. yjj Ai^. UiPy J^tS; L. Ulji

Jil;;il 5^1 dUi Jl .,ij.i .A^^l Jj^

^lf_j L. iiV-; jl j^_ ^AJl ifU^

iiiJl
J..

(^IU!I Jj>^ ^^ Uf j_^.-=^i

^ BtU-aJI .*;^bi^ U Jlai.1 'Aft iJUiJ

^11 oijA^jij _iruii ^wu. IS i^tA-ii

^-0.^ Liuii ^j^ij-ii-i ^L_^l l_j_^iy

jpLujII tf_^ljjj J jXaaI tl_<3^l L*j»;_^

jl ixL- JjT jjt il^'JJJ ill-jiJil UlT

j_j>i jl/jiv --jxdli .atU_a]l IfJiii iijj.

p^AJ «_^Uci itLjjll J*«X_J l'-^^' J*
o'iNlj iUU.l| AJir i^ki)'! %Ut J

^^i_^' ^1 HI_^L«.'ljl si* i^^J 4^ ^^

JTLid! ijLjj ^-U Jpj i((-lxj')/l J_,ly» Uajl

i-j^WI ^uS'l _^U)l Lii .l^-lJi^l J
:a_-^ ^^ ^pLu^.i J j=-a; J\. -L^^i

TM



_U-vH[[U^t

.(J.UI ^'U>Jl i^f V U) lijjjlj SJUiJI IS'_^5 Jji J U^-aA 2!^^ (s-l-aJ') i*^>i'
d^! >^

1^ ^ lijS- lijj ^ i*^>U j^^ ^ ji^~a* -ii^/y V-J^

L.-
^- ^ 'N-:^-.:^4

r"

T^.
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jliLJl ijj ^^1 A,l_;JlJ .vLJ' Jj-i-'l ^y

i-r-r-j i^jj 'Ju.' ^j-'j ^y JjJ Jj^

jJ^ vLJi >l!i-^' ^y ^tUjJi ^ ^~f

JLs ;^_,^S'i s^uS'l Ob-Li-U tliAil

^ ^^\^\. V-^y^ „^'^.- -^!

nlij •-• l^JjLi jJl ?li-l i\p, J, i,'^y

UjU^i C_ji^;i L. lil ^'Ij L^JUJl JIjL

li> ^ fJiJI 31^1 JLi ijm ^ij SjUjJ

[r'\ ,• iil OL>T-J=; ii=i Jl^l

^r^j'

JjjJl ju 1_^ li'fc^l ipUjill .Jiki^'

;j;^i ^_^S'l ^L^llj oNNi ^ ^_^l

.^_jJ^i| .ji^l U^lj lOiLiJl Jill ^i_^l

JU.1 ^^i^li ^ ^^ y Sj^ v^^^ Jj-^'

^lil Jl y^^\., L<-y^j^ ^1 -U:>1

ij>S'i j^-^ ^j -L. j^'^\ ji u^iii

l^jj if^'l jU^I j^ 'j'^W '^^^—''j

ji i^^Nl r^^)!! j-^'^ ^ylijJ ,v»J

'^~^' tJr „^^' O' "s*^ c'^j' i^*«^ J!

,Ov^l—^ ijr^ -Ijjl

I-UjJ Jl iijij J^ j^""—J -r^ liJJJ!

^."^ ^^> ^ -li\l UlS"

^ ;.>! ^ L^i'

r—' 2 (Ldi jl "a'l .jjjjj^ ^ijlx- jj>^

L^ Jijj*^ W^'^j j^ j^ ^^ '^-^ -^

^
Itbjil J^ ^ J^ ^j'-^' oIjj^U

iiL* j ^j>-\ 0U3X. _^l (111 ^Jl^

l^ ^;^lj JliJUj tdVijj _,„>J» I^La; jtiJ

^^% «>i J! ^- ^, :l=^ji>£di

iiLjJ*lUi^b jl.
- L^ iil^l .iji^i

ii.lA.ll jjlj JU.1 ^j ^—; ^X, jiiX^

kL^ J l^j ^1 4p\ il>lj

ojlf tUjl yij if^Jji J-i>- U-' j^ ^'^ /'

J"

^.-_aUt ftpj.»>i,. Ill , L*A.ilj ijJJ ''r-

JUJjJI ^ ^y^ ^-fiJ



-J!Jii-aj2U5-*.-

(''--., *r"-H"

,?--

^*»^**^5Sa*^.

s-*^ .--

?fe -"(ft.

#

jifl '^j—j -ki^l fv-=' '-^ ^"-^ 'V^j* '—
'j

jU; Old, iOlT-^i JU.^1, ,1^11 ^y ji

^\ rtsUisJ t*Jj— ^iSLij OLJ^^jjA-^l jjl__a^

SilWI JU..c:^"V ^j-ALl iib^l i^H oy<l^l

^r^OjJ-i jAj-j ijl>j ilUaJl jjL^aj _,lj; jl ,_j^

(ji^jJ-u jL-j"^) iljA.'! s_jiii ^i-^ii" tsAP j_.^

^j iS'Uja-l ;iUiJI j:jL^ ^l aLAlj ^^1 ijij

j; ' ^'^\ jy,ll ijlJ.. ^
iji U t,^-wij^^Ij Jlki Jp ^Li.

.o'i'Ni i-ji-;j_j iajjji [__„ i i

AM\ ^<%L^

i_L.J,1 oLV,j.ii ^ ;Si*i_:i ^uji y. */.r . _y ji^"! jijtu^

ljl_^ N_>t ^^i- '^i cUi oLi;! ^Xf .4i>Ji,' i3Ji"j 5_,l;^

^Ig: ,.1,1 Ailkil f lyi

^Ikli _i_^ ^^ ^^1 ^-L ,sLjI j\J\ ^)\ ^ ^ LT

^jJi i—Ji c^jiAixji ^j iiii^i jiUi. .^ /v- ^ji ^.jjl

ji ^^ L^ .,JUii JIjI j^ ^. ^^<' jik; jji^ ^ i,^

ULa; jIjlLH _^i J iiLUl il-^^i-i .___; Jt\ j^^ l^j^Li

1^' (X. iiJ:.J,l Ol-Njlli') i.^« olj^U-* ^l Ai^- ^Ij

OL,ji-_il si* jj-j- .J^LJ, j\j^ ^j jil il'jt^i^'i'l o^

TIA



^^ iL'l» oli-o' tiijjj J*'^ J^'^ l/ -'^ji-^ J*''^" r^' 'ij-'J^ iLiU ^

Sjljl ^_jjl iUjt:_-ll iiUaJl jjL^ ^I j^ i-i^lj «iJ_jJI «WI 0_fS^' U'j

Jij:^ j>j ji ii^l o-iUiJI ^ .(lilj oUi d.>L-j loU1_jJ-1_j ^M

J .^_r-*-i^' ^iilUi tilUaJl -Jp" oLl' ^j tNuclear Fusion ^.jy L-l^'

tl^l,: ^\ iJjjj ijii- jjUij j-^^--^ j^ ^ i»JLJ' J^ tUJji!i ^y^_

iiUaJl j-Ua^ ^^pabi JxJU; ^i^iif 'j~J ^ iailkJl Lj^Ji; ^1 ^Ul yL.;

aiUrfi ^ IjdpL^ Jl ^^Ld.1 _,5L_i t^U-l kl-J_fJl ^y li' .L^j ji-*-^3j^ ^^-^'^

4iLv= S-jLf IJJs ^P>i "i' .^1 '4'^ -iUJl ^Ijj.,;l-I ^ iJijLl ^iUiJi jjUi'

iU^i_j oU-jj^ ^l_k^,-i^l LJ^jl ^y^ aIS^j i,__^ ^iSilj o_fJl ^ fliUaJl

^Jt^^

4^^' OL^y

i 2;jjr-~4 **1^ ''s'^' J* W) Ji-^' J^^ ij^
OUL^l ij?-j _ii^

^^1 J!
9j_^l jSfi) .4^1 ^bcdl >*^_ ^^JJI L jlj:>-'^' gfl:^'^> i!>=tl

ouT'^i oj}ii; Jij
.
j=jS'i^ ^ ijy ^'>* -.^' _'^ r^^" >-^

^^jStJ ^y_?J-l j'^'' J">^ tAi^_jil ol;LJl tl;^ ^r' ;f^^^ iJ^\j:i\ iS-_Wl

j^ ^1 ak iJjoi ^iJi .Carboniferous Period ^y^^ j^'^ ,_j^--^'

kIjj oUis "iiSLi^ ^j^''' "-sjv Jji ^-f'y -^ W^ 4_sM^' *^' ^"^^ OUiL:^jJlj

,lMi ^\ .J^lS3l l^ d}i JU ^sAJl ^-^^.-^Nl ^^ UW > OL^ ;^^

OU^S'l 1+;^ ^jj; tPeat '^*-Ull ^-u j_^l ^i iij^l o!>^l Ojjj

^j jiij^ J yi- j>)=^. yj .(^^--iJi J^i --i'jij
r-^' ^^ -^' jM

.Anthracite Coal ''^^~^^\/^'^^ ^ ^Bituminous Coal

-Ut- *jjUij 'il%Ji l^ iOj~f ,_r2j'JL^I^C _- j~

.;l_jji ^- ^'1 ^UaJl jliJ Nuclear fission ^^j^-'* j\U^'^\ *Ls-J,l S^L«Jl

#
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Jj-iJi^l jjls .OUj^I j-f j^j'i' sL" S^l Jj-i—J' Ja^j .i^SU-Jj^l

i**?^^*-..



i'



I^v
tti

--Jtrwva.
«:^-ja- Mii*i*v:!i

'i^^j^^ AJUall Jd^ i^^ji i^uv

'-:'^-^^ '>-•--



Sj^jaJi ijyJi a5^i ^j^

1



5ff_,—J JjiCj iiiJl jjtjjl ' ijl J:t^" :bjJj JuJI

^jj L^ ^'J "^b •jl>' :? »jc/ ^~^ ^"j

^j .w_iJ-ij .jjjlf i jjji_^ i^j^^ '^yl; "ijU-

oL.^ ^ ;sa^i oLWi ^^ y.ir ji__^ J=i;.ii

jJ_;jl*J\ ^ Li^^ ^ i'L=j*:^l olj« ^''

Li-V JJ^J .=JUJI Ol^UJI J_^_,_, JjiJI

-i=iJl jj_f ^^ Li^i; 7.\r 'h>-Jj ;«iji siU .kiJI

JL-fllj Sj-iJ-' •^'-'~-^^' i-L-—-Vl) iijiVlj

.lS>N1 iljil oli-j o^L^I _juS'Ij iLL-^l

!>* ''-'''
J'-J^

ijtziiil si;b-=JI -^JJJJ'J fj^"^^

- Mri) iJlill ^L.^! ^>i J.-ii^ ij^l

J>^ •^ J^'tLa;-- ^j,U=li ;lwli_, iiiJl ji ,L.J-.ll

J-Li_^< i_
J

'^t 'jA fc^'\Jn> L^jiUj .^L»*JL L-l

tji-i^ Lje. UUs-l el™il Latj 'ij'^^} .-Ijl

J-H,! jjjaj- ii^ll jl. L,_£dl _;^ .JjiJl. ,lil ^1^

i'-^_' ^^jVl -Ja_ Jji i;_,A_jall ol^jSUll

^Jai;l\ ^^?vj i^>^ jOJ riiUl' jL^^ oiU Oj^-^i

Ji ;iW=l .ia-l^l jUiS'lj olj!lia.ll
_;^ ii^L.

^l.-'l'j jU^jN il=ijjJ-l (ULJl \-,^X^_^ .ijl-, UjhA':

iiki. ^ j^-i =ji jyry .idiiJl ^Ljil iyr; J^

JiiJli,L»-l

^'Lij-Jl ili")!! ^.^ jJi iiiLJl ^fljii^l jl Jill Atfj*>i..j lUijI^ jjjkj J ^^_j

.\^\> Xj> ^'IJJI tli^^JI Liliaj^ Cjj*- Oij -WWjJ Jj'-J'

^ i=j^»^^^ ^_JJ^JaJ ^ij^ ' \ * -'^ ij vnJ ^j'^'*-

J_t. .JajJI ^ A^'* JJ^ L^jll lis .^

ilJsr W.'y ^j'j^' '^U-j3 -^-^ <iSl* (jl**!

aia _^ jUJIj JiiJI ^j J jjiL. till ii tUU!!

ji ^jS^ .i^l ^^ .jiTVi .cllli .oL.LJ,l

i^JJl Resenoir Rock ti^ Ijiu! ^_ji_^

LSjJi i«jlU Sljil J'Ji' j"y^—i ^.(^LJ^jli- ,iJU

^_jii'l oli.l_> _j^ i^i Jl jliJU JaiJi

.iJji. jj iJjiw' i^ J! '>Lflj ^ji- yajlyll

ji^Vl J_.ll jlAl.1 Jf. j-«i: OL-;.Ul iJjij

jSLi; ji UH all 0.-I; 01 Jl siiJI oi^I

J -^Ijrr^" ^^'-^
j^'b -^' ^'^ ^-r^

J—(L 0_^J lOUa^l On^lji" lj>j Jl i_r-'

01j^ l:l>r .Jt'il Jl j;.^! ^^ UJJI Uj

=1*J JoiJl J.^ Aij .>j'i1 ijJJ J* 0i>

1^ jij; jS-1.1 jtU—II Jl «l=.~aJI OL:ijJI

.oj«j |5L^ JsiJi - jij i. lis; cjij.^ J

OL^jill Jj*^ J *JJ-*"*JI ^Ijll
J'j^' l-'J

l*".^ll 1^ wJ" piaJ Jut^ Il<^1 j O^b^ Jl

^1 ,iit) a;L( L^j^i iujij iji>ij

Ja^^J Jl rl^>vi ^IJ^"^^^' "-Ij'-" O'lJ^

,J^-L>- iaij Oj>j ^j^ jj^

oli'j' Jl J ti'L-^j^^ jjl. Jijl .^jiJj

:^.J=]i jUji ^^ .^.^ iil. ^. ijj;/JI

J ''l"'l_ _^j^',l^ -jLljj Oj-i^lj

;-i-i_f!l ilij ^ .J_jjll l-i* JJ obi_,^1

il J.I __^ jj5JJ l4„L_i l_,J_aj 1^ ..jjl Olf

jl wJ^ U «L^l Oir^^l^ .fciL-^l

;iy.l _>v -!;> ^.j^l jlAllj iiiJl Jl ^U-

JjL- jijH. ^LJi j^ „.%itL_dJI ob;i_>_fjjJ\

^ rtjTjj^^iuJkl J_jijl i_-*Lv3li . J-:cl-._,;il JnO-^l

^uHj o\j5iiji_, oij^i^u ;*Uii^ ^4iJ iiiiii

<j\j^^ -iii»j »ji^ ,\^^^^ ^j'j-^ ^Lufli -^ys

iiiJi ^;;j.j .j^\ ^\.\j JjuLi ^..^
.|JUJI l^iV_y ^ii «LUIl _i^ Jl_^S'U=r-l

J^Jj tL^'Miil^ jjijjl ^ji\ JImUhIj

=Jl4 ^jlji^i .Ol>^l ^Vi itiiji J iiiJl

"t'Li^is J? U.i.'J I La'-
i.J ,

t.«j>»jjl 31j,^ <

^'^Vl; ^-Jidl iijjj y'b^Jlj jIa_JI

.Ob.j!l. i-UJl. i:S.::-'AJlJ ^_ - ^ - -

Ip ^^j^l J -Ujaj^ ^r^^' ^y .l"^! JIj

1.1^1 o.Ui'j .UU- lluj ^^jX J JL, j£j:.

^Ljs jjj iii ^^ Ljji -i'L^^ *lj-l .LiJi

iljr- J Ld^l iiiJI .^_^_; .OIjlulL A^ -Ui^j

.
jj^j.l|_, jji,.^'l ^)t. ikj

j^^ Si:.^ ^^^Ji^Vi Petroleum '«.^j

I/lj oU-: Oil,. Rock jc^'J ^i^-lT

i5V Ijjiil Jj ,_.'l'l IJia jitl Jij ,bjj

Jf V>-^" "^^ij "^ 'j*"^'' <-^^^ J l.jJ^I

L^l .il>JiwJl jj>m_iil J Jjii" j7* -^J^''

r>-i~jj iCJJ i~Kj i=iJI Jl jLlJ .^^l|

-Jjj ll sua., ^Lj^ *ii Jfl^?-! -.- --.kjait-

J^ -JiuJ j£i \ lOjUiI jJLi" iJLlLllj

L-^H, -kiu ii^ jiiil Jp ^_J1lII jLijI ji.-j ,ftjLiJ

Jj .itj—J oJlil iJLI
J..

jJUJl JjjirJ jfLim

i^dU-i *;_^-j Jt iiiA.li ^-ii^^i _,i_,..^i Jb-

lJ_^I Ja_U JjL-v =j-=lj "1^1 '-i* -.
" -^

o-LB .01 *uJl i^lA^ -ii- ojL- '1'^ *jLjl5 ^u\ai

^ ^Ja iuJi 03^ iuLci.1 ^j^oaL^ ^7^^

^j uiiiJi
i_y

iij^j^i
Si^j^ "^^ ^^j^ ^y^s

.i^>^i tiaiJi .::^>^i ^\ ad^^Hj ,^ijVi j>-i

jlj^^j IjJl^ w-UjIS' .J^Lp Jij 'Tj^^ i^j*ill

<^Ja.v ,^^i C^Up kl . fl-lj-->-^ dLlLI J j-DA^

j k::^-Hlt * iia^l f ^ ^ UbLij 0-*ijj

.^j^l Slj'j jL-^i^j J>>-jJl ^ «lj^ oLijJ

A* .1 .r>->-i -ii_j
. ^J—ij ^j^%^ ^S>J^

fljU 0:>^l ^L*/ O^^L^i ^,>^^ ^jj^^

TVl



-^^ ~'j^ >l" Cf

^^ Jl fJ^' J f*^'

J^/. ^ •,• ^-

Jl JiiJ' Jjjs^ ^ iLLjjIl ^^L.^'! iiJiyi

J, Ll.? ^b iiJli .filAi-^ll] iLli ;i_f.

.JuLiI OL.IJj<~.l j:-A\ ._d.H j ,-^i UjTi

oUj—^ ^! Ji-LJl ^Uill _t-a^",'

ijjs^j .Fractions jj-i" ji iv^jS'^y-*

..=-j^i Jij>

J! j.l=Ll J^l
J.-^ Jiil

J^jj
.^>^j iiJI

L^,Aji-Ll j! iji^l jjL-yJ.1 J_; ^i_^l

L^iili oL»-ji^ Jl »bl-l JijJI Jjp>. - • -'1^ Sjj

iiJl Olfji ^"j ,Ol:-y:il si* ^^ ^S'l

^jl>' >^lj ^L^' ^ =PL. Li-Vj^

,jiJi siiii ;iL^-_ii oitU^ij

^|j'.jai J !j^ ijj3 i^\ :uLj l^-j

^L-iJLr i-iii. Jji _^ ,J.JI ^^ j^i

^j7 L-l=jJli ^:*Sl 4^Li^ iJjAil u***i Li*
' 'i-^j^*^'

-kiJIj .^^' J>-JJ1 (Ji" SJU,l ili oljiU=

OV ijjjjl •Jjl J i-l-.JI ikLi-U _,J„j* Lijl

£/»i_^l iliJl Jt J-jau ^j;.:-^'! J,Ai\^ ^H

aJ=»^ t ..... . JUj i^lf^l oii 1| iiLjl

j~ii. Oj-L.
J'j=-

JajJI ifLj •-*^yj •'^^

oI'L^ijI JL^I ^jljij OUJl ^^ JjXl

jVjj j_^ rr. Jij>- j^Uiiii ijj ^ ^itjii

jLT^l, L.LJ,li.-*^ v^'
JiiiU ;:>^i jjjji jj\ ij.=ai oij'i_^i j^-j

'^-JJJ .i;- y Jail Jr-j. JjJj T.o Jlj^

JUj ,i-k>^i ^L.'i'_^i ^^
<''\

iti; ow^" ^yi

oL^' ;i_, .^1^1 .U]>i ji^i^jj^ ^I ,.ui

j^ J^ f^l iiiJl Js- i.ljjJl lie J ,^li

oij'iyi j_,ji^- i^jll li^J L:^ .^1 -bVl

h}^_ -U. Jj_(i_il fliLl JaiJl y^ tijl .J,

J*. ^v>W' -j>d 'i^i J y)^ -/^. ^i

iT^/ I*' lI'' «^J^^ "-**^; -'^J^'J "'^ 't-a—J^

UyL' '^U _^ ^H\ .^>^l ^\J> u^Jj-W^

^,. ,jjui J ^_^i Jl.; ^_,T ^\

tiii jijij -jjiu- O'Af^' J! ji y-i" ^

_j! ^i jj^ jjiy ^^jji iiiJI .^ oL::._^li

\1^ coL . a ll -^^ jLt-J.fl J] j~" 4 J^ OU^Ja^

ij^i ^L"!' Jl J .Ji_^-^'i j! -UJi ^-U-ii.

.Ji>jj^-.4all oljLiii]l_i ?^jLj_jJI_i -v-_jjl

Ji_i ;__;*- ;_, ,_iUS'l ^ iii.ll (Jii^ __LiLj_,

J! jL^'l ^ (-1^1 J=i.ll _U;: v^tS'li .U^j ^
Jl i^L. ji j_^I _Ui ^UL-j Jl ji ^UiJLl

^... ii:.'! oli^ ^Ji" ..^u'jl _li:_. .^U=ll

ij_ill ,_;ll'il __^ ^^.>vj . 3j-^'< J\ ^u=ll

^•ii ^_ L^li,! J_w. Js- lISL-Vi _j^ ^_^li

^ iiii >.jji wTij^j _kiiii oMtl; _;^i;^.

i_JaJ i.j\ia_...-_U ajT^L- iui^ laiji iUjli ,^U*JI

.ISAJ L*J« . .iJjL_jl ilt-.>tU ^.•jm^j OlilV^

,J=iJi ^ J-.J. jjj.. _^^ j£\ u^w^n o^ui

JaiJI UJ Li; i.L.^Jl iL_JI J o-^Ui.^ -V - J - _ if ^

lii .^jjjl J.U Jl iJ;.J.I OLVyi ^ij^ Jj_ji_ll

ij"!'!. jljiVi ^ ..jjiiJj iJii; ^j_._^j ^ i . . . .

Vjii oiLw. Jl jiijjuii j^ji ^ji^ii

^i ^jl^l .j^ Jj: .J;ull Jl ;a-i..ll .-jj

oijijiiii Lii .i=i::.i ^ j_.^. r-. ^i^

^ j^ij 1 . :,K l^j-j- j-ji> ii^,4-.=ii

,^iJ^^^ JiiJaJl
J.-

jl-li* jl 3jlj>- <*-jJ 'l.J-

LjtLij J J^l "^^ •—• JUail lii-ii-l ^

^_ji iJl Jj Oljiu. _j~»>. J] J_jj"
jil jlj^^li

jjI ^ Jl ^:wii1 J 'Ui>" W oy=l^=-l

i^' tijj .Ijj_bJ..^ J TtuS'b J j^La:31 ^^tJ^

OjJJ:r -V^ J ij>^*^^ ft^ifliJI J'-jil ^\-Z.y

Wj-i^i itJij .^L,.^ ^1 Jj g^>il^

,^Vi J,^i J J='^i

jj; ry Jlj» oii^' :I.A:S'j JJj^' OL.'^jII

ULjJiJi ^L_J^J hJIjLJi J ^i*Jafc- RJj L-LaiiJl

(i.i>^l ^L^' Jl J iiiJl ^ItL:-! jliJjl -^tSi.\

l_y
}f; .Oil Shale ^jJI JiJ^^ i:^-

JiJI IV

.iJlf jjly- lLj^ *^_ji „-^ QaiJ ^=j;J ^1

,t.i;j , i;_^i i1'_, J .>_;, ^.y-il; 1 J> ^Uij

Lj^jL-j ^U=iJI Wj-'jf , Jlj^"li^L- oLiN^.

I
V l_Li5 ^1 cU-ljJl JJ^ -A^JaaJ J -J^ iji.j.

,,j^i Jl ^uji oiiui ^ fi-i-Ai ji-j;'i_.

JWI I'J^' SiS^I ^ J^^
^lull Cjjj} Jl f,J-Z iJtj!:! itUjill OjjjJij

-kiJt Jj:>-J jS'Ui

sjIjcjL ^-^.Ji^' -t. ,- N JLi.1 _,„jjjl ^'uj;

ffjjb fljj I .UuJ 7«^ Ol-^ JUj^j.jUll

ir'^j J bs^-ljljl ^ k-Jli^ Jt- uiaiil ^> 'i^j

j jl- li jio -^ Jiiill -I Jii^l Ijj Jj. .UJl

il-i^i.--^ ijiljil -liLl iljVl ^i LCj _jj. IlLII

Vji^ fU-i iiiJi ^ ^t-.j( jt^ \.\ J\^

J^j. wi^ ^ j! -Ji^l iiJ--~ii ^idl' Jl J

J-.J. JjJ^ of.i ij_;L_. JUJI -Li^'l Jir_,

_^1 -^d-l jil_Jl i;Lij_~ll jU;>I Jlf_, lii-j;

Jj^ 1 ^ .A Jlj- Jl i-jJ' i:rl:il ^k^j .1--

^"^ Jl_j^ Jt* ijJjjt_J1 *ij*il fl^L.11 flJj . i_-y

1^:>^1 _Jl ^jJl ^^*^^ wiunai i_^l ij^j! J^*^

Ji_f^ i^^ill J.JI jlu iii>U_, , 1 i^A . fijili J

^i - ilWl iiiJI ol;J.L^! lOtkLa-^l

^ l^l>^l 015^1 tLUl Jf i ,-Jl ^Ir^l

a^ V . . J> J! J^- " i,l# jSLt, ^>,Vl

\v Ji__^ iJ»ii oii'lijli oU=La-i ^-jL_r_.

> J=i^.i -i,>^i ,.^1 J,U Ji .>^ J^
j-u wJ^^;; ; jl •Jjjj.l

J.-
.5JU-1 ijT^yi

.Jj-lj Ait cLiLl Li ol-i*L:>-^)'l

Ol^ji i^hlill jUj Lai ^ji—-"- ^i^^iiJl JUj

iSL- ^j '(..i->^l J) j^l Lj>^ _L-.^1 ^--

l^^'ll; jl.^lf «^^^^ ^^^ *A>tXw.i (Ij V..I .T^<—-"

T r ; jjj, 1 A ji .iJl^ (JUIl ji -Uajj

L-Jijiji ii^ ;jji ; %o^'i oJj>i .ijyj~J'

.Lji- ijiiH ^ ;^l~^>'l JUJl cjIiLL^^I

.;,li.l (U,i ji jUJL jy>gi JUj j-ji' l.-ut

JLall »;:^ -J>>J .i-jNJl Olj-J-jdl iljS-^' -U,-J .Slllfry It^ ^jl_w- tU-j ibj_ iSL-
;

jj JliJi J=L:>-1 Jl-=^! aj-li <l.»i* j^j

i^.tjxj ._ij_, iaLjl CjbliLi-l 01 iji-jJjj*-!

.ii=sii iijii,' ^:j^'i j,j-|j :.i-^i ^ Uf- V

i.i.iiJS'l JJ ^Ull J i^liiJI J^l ^i ji Jjj=^f

Xi •J'lli^ „X? -l=iJl _^ jJUl J'L^I -I'j

ol;ijL;?-l ^ ^ u!:.j^l >j^ ,.ij-i>-l IjL-u

,-J iJjJ^

JU/r-l ^^ L_^ V IV ^-,^-v :ii-jS|l j^l

0_^ 11 - Jl^ ^-ld»La-l ^-jU-:^. i.JUIl J=iJ

ilJjX VoA ^J_jA_JI iiyJl oj—Al i.
. \-4j.

J^y_- .|JUJI JjLj-I/^j Jlj^-^iili^-^L-jj

Ji .jJi^ ijiiii ji-Lli J ;SiJ.i iai ^Ji...

Jij^ij Ji_;i!^, ;-i=^i o_^i oijU>'i :il.3 ^.- y
.L_^ ^Wi i^i ju^l _.jJ .^^<.iii

/.V ^5j^ 4t-jj j^ ^Sj-Vi ,>-iV U ;l!jjji

l~.jj J JiiJl J-Li-li .JUl Jiidl J'Li-l j^^

JjU^-I .r?^'
jij llj^' _[^j; JjJ; 'JV iJjL—j

JL>. J J>Ui-"il l-li .J^>^ i^i .ijliU J
.1,^^ J ij^^l JjiJ-1 >- Jl«U.l .JIjjS'l

i^Liij .Ljjjl ^ ^j^i'Vl oliLL^Vl pij

.
JUill ^=v f 'i >;^ "-> ''^./ii Jr"j^ JjJj ^ VJ

jl ,Lj i" Ji^^ J^ ^ T . tj_jii li-iJMJI ITj-tl

•J^ji ^t^. ' ^ J'.J^ ^^ .likil otLLa-l j/"!

_P^ JU-^ 1^^' Jgjjl > .u.^i.j' oL^ J ^jj»

•^j,-^' jisidi ^tjij .y^-j^ jj^ ijTiiijii

l+j yi Ulu _j*j t.jHJl ^ ^>il JU-iJl

,H™<J>1 %jJ
Jj-j

.i=ijilj _iJi-l iidl

^ '14-JaA^ ^ .Ujji' Jr'j^ J*J? '^'^ Jl*^

.^y-iCLi j^u jiji-i jf .lUi ^ ^j^\ („i]i

jt^jS'lLildiiJL tJI v-'^'Ji iS'j^' Jj=o'J

:,- W>' y-ji ^-^ ^ Ji,^ ^" lUijs'

/,.:,_; .^Il^l ^L;:^l JWl^ /.I ^i iili.ll

^ ^ji-i :'iu_, _;i_;;i-ij lj j iiji li* jjuu

jj-L vr LJ JsL^l ^jjL-ij .Li,_^1 JL-i

-.^^ ^ LL>i J_.o Jjl l^i^ 1- .L>- ^|^_j

^j53l [lj?»-all Oj^s- /li fjl;
.iiil .Jjl^bLi-l

l^-tl=L^l ^,L^ J\ ;1,j.^ J ^__^ Jii J*
,I-J_^

J--j!
jjJ; \ V
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( *

»
^ JaiJ'l jlji_i jj>-lj; -U; l^J^ ^liLr-l

j_^ ii'iJI iLiu^ -L^ JU Jj^'l J..; JJ-lj

Oli;a7 cU-liJI jjis -Aji -.[?J :ii Jaj-\>- jjLi^ J'^^^i

^1:^1 ,:=iJI l^ .^jjl JiWU „i-ji^l

Joi^ll jLt^l i>; -f '-• ^J^

^^S^ Ji- ^/_. L^yL'. Ji!i j=- ,tH* yUiJl

,-bll jjyi\; ^iiJl yuiiij yu-i

.iuJi J^ tiajA «Ujl -^1^'^" l-i^ll sLJjij

i!lj_^lj ^aII 1_j^Ij sL-_S3i ^'^L>u

f^^^ L^^jij^^ ^ i_jij^ J^j^^ JaiJi L^_u*

C)l fjv'jl.lj i^;-^' k^"AJ=ll ^. .^lijVl L^

iti,^ ^l^L^_,>Jl f-ti.i-.- y^'\i .^L-aJi

iija'l'lj i_L.^"l'lj .Jl^-JI SIj^ l^^ jljil jjv

i,liji_j l^'c^\ ^UNN .lLi_^U.l_. ^>UJI;

(
\
) : -j'L^I ^itfSj ,_

—

r^, o'.tj.j?^ i^lj

Aroraatics oljjjcw-'l (T) j Olefins oLjJj'Vl

Synthesis Gas ^^l jl^ (T) j

WL--i]l 3lj-Ji JLiU JljJ^i. ^iLjjJIj ^-^li

^Utt-li ^r^bl-jJl tit .ii£.^^-3J:\ iijll_, ^L^l

^LpL^I UL^' _-;>-J'' J-wtL^ -Cf^'jJ'

if-lij]' JjJyJ' Ujt:—;J .iifL-JI OUji^l.

.icL^I _JUS'1. iLi_lUi

_/jd. _,.LiL^ Jj^l;:^! l;i .OljAiilj j.i—S'l

O'j'^j ^ Ij^ Ji ijjljt Jlkj J* iiiJl j-liil

-uJi J, .uii^ij ^jJ4. j,u_,ij /ii^

.iiiiLi 'w^[ j^rVl oLi'ijII !-Jli ^ ^\-S^

^t-ji j_Jl.•lt"Jl\A=V'Jlg^>^'

l=-,'j.' L^^'j Jj^'j ^=ijij;j l-J^ ^ Jij^li >

UJI ^ Jl^jJl ^ J=iJl 2I3JI .i^^jj , \ ^ . A

^ ^1 J, iUi^ .^,^ ;j^l ^^

j^ jifl ,^lic ^l .V-jVl J_^l iilu jLt

u]ii ^ .i^jjji y ^j5-i ois'^ ^j^-^ ji

ii-jVl J^_tJl JjJ
I

i—
- Ob ijjjll 'Ja ^

Js- }• S ii^' -WJI ieU-^ ^ L-li >_^

*>i4j>i-ij ^j JiiiH -bi ^iU :^l ^jUi

j.L.1 lUUil oljliJ-lj JiiJI 0-)UI^ ,^
„- Jl

aLlI i>L tki; L>_J LL=-i ._.^- LtJsLill

^L^lj ^jl>l J^Uilj y^'l oLi'_J,l j Jj=il

i-k>.^l Olj*i ojl i eat- /rJ^j O ^-t_j JJ.

Jjj ,o-Lkll ^ ijii_JJ t5j5il 0ljJ,j l^j

Oi~ij j^y=iJ ^U:* l^y^ iaiJI -*L^j» ' 'l^j

U-jdl i.'5Jil jl^l ^IJiJj ,i iiH ^^ iil oU,ii._,

^b>' Oljl^-ll _l.l^j JiiJl oir^ ^^^

.OjUl^ ,_jjj-l ,r\i^ ,_^ JU

.-liijl Jl <i^l ^Jui. ujji liiiJI l*l_o J
»- -

iS^; .ijjJj -L|l>-- -k-'Vl Jj^'l Js^ Jj^

i^l ia^ljl^ IjJU ^...a..- J=iJl Jl Lj^l jjjjS"

jjjji jVj .iiiu a-iii uLs::)! .L^jf 14:^; u

,L« 01 ^ -Ui>'l ^,. ILlj l^J^lJ^ ijLj ^

.^l;b ^ J>Jl j^jj JjjJ-l lb

t^jij ^^yj JaiJl J^s-^^ *-kK;^l [Lr_r^^ J

Ja_JI julsjiu-^l jjljl St^S \^ lOIjX—!^ ^Id

.^^ ^l_ll J_jll JJlji ^y_,
._^_k^l ,JUll J\

Oi
Jj^

iJ^^l .uliVyi Jji _> jL^I ILL JXj

jJsjiJ.1 Jjr; LW - .lull iJ_iU -^_.

<^^J h-J, ;jJI iLi-J.1 ukiilj L11L-..J

J*- t>.j cOji^ jJl j^Vl ,i«j iL:ii JJj '^_,-*^'^

ou^jji _jij3 jjL^ ,„p>^ -UJI Ljj-jtr

O-j'li' j:iil ^>— .j->J^ sib ,y~^ r^'^^ L^'^-

^Ij^..;;-! fU M. .i=iJl ji ,,^^11 _;,j jki;

.ii^l y^ t«.jidj~ lLj .L=il Jl^l' -i,^, 'CJI

OLlJj LJ¥^;ji' -li" "JT^ :iiJI isUuS kJlil.il

^Jj tJj-L& O^jUaJ ^ ^-ij ^isli ji>- LJ-uJ'l J^

Uji '^.j\^ ^'f^ wJjljJ *j>ii«-lj ,lJUL.O/

j^ "^'il ^^^ JtJ^ kS'l-b t«AAj I .ajLi>-L LfhitJ

J^j^i lOIj^-- .^^ -Uj_. -Ah-jJ ^_*bl kl)j>>-^ Jl'.j

Vjjj l^T^^I jA^ ^IJiii -laijl ^s> ^Ll.^ Jg^rd ^

.Oli:- \ . Jlijlij^ T _-

ij^ oJj^ *L5^^^ lJ_^1 0LI-- lIiLIJj ^J

ojat Jij .\^jl^ LiUJ ;j .^jt J bLJ-1 -kjJl

jii;^ * ^ilijjsl ^Uijj.. i^^Jl.ii'l lIJJIj-OI j> oil It

.iikiJi ijjiJi ci>- loji ^\ JAli j ji;_;i j"l'i

'li l!L.j Jj—ai sJj Jjij - I'-" iaiJl^ sJjljiLI

itjki^ ^ojo^i oii_Ji oU;ii i^Ui _;ri

^^Joii '^j?- ^^ r^^ "^ ^j?J^ J3I L^' I \ A 1

.^ A -UJ \^J^ Jj^w. jJi>o < L j..- :.J ^ji

^ ^V J^ Jj**^ ^"j^' -^j tOl_j™- \ . -Ui^»

ou^" ,^_^i ^r^i oij"Jj ji JI3J1 .jui^ij

.^1 j-li^Jl ijLiji iJjJjT „LJL.j^ i^l^

J i^LJI Ji; Ji* lIa^ i~iJ O;> ^ iiJl

Jjl.; jL-j^l ^.=Ji^ o^, L^l-_iJI ^.injii

i^iUj jjfioti;^ j^Ui jilijj .^ t . . . Jl

^_Ji jijij ^1 ^p__^j ,iiJi Aj^\ ^
ijil^l «;^jr_.jJ^l jljll jJL.. ijjlijl JUJlj

.>>l ^L ^ o_^l iy>lj

Olfllai (JiM ^U-l flUll ^llU IJjS" ^j

j^Ll-j ^L-jl jijlaJ ^_7 flJjai>- Ob^Uir-l /-

\^\\ fU.ll ^ j.1^ Jv'J ^-— -lij .i^'o*

_jL>i.[ 3_^ oljL>-J ^^^ ^ 3^' ^^^ ^'^'

..:=iji oifj^i

fUl ^ ^j::(l ^oJOi JiiiH iiiLv' OilJj

^ L^ bkii ^iUj- jiy .JiAi'l \j~Jji. 1 1 1 S V

A Jlji- _- i>-Jl -b::>'l ^^-jlj .L-^i J ^..^

Ojl. V - Jl_^ Jl ;^ii .iU: J J^ji On'::'.,

jl^l lo^ oifaj .ob-it.-JI ii_lji J ^j,

fUJl ^j:;- 3J.r.^l oliVyi Jl iiJ.1 ^y-Jjl

IjJ'obLU'-l kjj^lj! i;Uli iUj J^-J .1 IVo

.3.1=^.1 oL'ijIl J! 1^VL> O-Jii .^1=^1^1)

fWI J >j; OjJ- T Jlj^ |-j=il 1-^ £i^-J

IS" Ij^" L-^fi jjjL. IVo I^jUk tJU; Uj

JUil Jj3 Jjul tSAs-l il._Ul sjjl J»>u L. liu..

Ij-T J !-j-ll i5..jdl oli'^-tJl .JJJ- Jjij

Jl_^ Jt.>-_J^_^LOT. lii^L^o, .Jl

J ^.l;r T . . . J--J .-UJI j-bl ^ /A

.j,^i. jiji ^11=;

i^^Si'i iiiJI olj'_,..i oJ.^ JjJl ^JL- j
J Uj-ll jjL_j jijiai it j_^ll lA* Oljl-ij i^^^

^_^1 J^'^J ^j*lj -U-j"^! u3j-iJI JljJj ',* iJJ-

i^_^i I4JU. jir ^1 lOITjJ^I jJs .jJUll ^
L":>»::;ij "ii.^1 tjiJl ,Bi!l oiL^l Lli.jjl jl

-j~all JjJJ] Li-ja-j '-i-''j~' OjJa Jil^l jj

JjjJl O^lj lOL_J-l Ai.j .JiiJl ililjjV ^

Obifjjlj .^-iiljl jT,:»ii-ilJl^'l^^!'-iSjl

Jt- kf _}! i^j.;- jt—i J_.aJI sIa ^^ jJ5:]|

*.* ^^ 4Ln;Jl _Ui ^jj iOjj-V>- U^b _UjJI Jf-U-s

JijJ.ll j^ JJ* i_j"iJj ,l^--.lj" jl i^^'i'^ olTj^l

^1 (.^ji) iiJJ ijJ~i^l Jj-iJl Ui> J! i>oJ,l

.i_^ ijyj oUi

Organization ofPelroleum ili-tj"!' Jl^'

c ^l- ^1 lExporting Countries (OPEC)

Jp ijii -UiJ y^i \ T j^ I ^ ^ T - fUll J
L_J i»til I.-jjj ,J-jJJ Ij-Lj.- yaiJl ^.'IjjUu

^ /.io Jlj:- i-l-jf^'l JjJJI jl^-j .i=i^

jj^ ^.IIaJj .^Jli^H J JaiJl oljiUa ^L^l

^ Jii ^1 jli^Nlj J_.Jl ,i» tj:^- ^1 «^l

\S'



jUs^lj JiJI

ty,U!i ^|iJi jjJ=j JjL^j ojUj" flj-jj ,—i^i ^ J-jJi ii»^

j-i:^ L. j^lL_:J)l jju.ii (U^i ^^_^ ^j j'u^vi o»i^_

jj^l ^ 0^'L. Oiir ^Ij iLj i] aja; JI JUalNl i_JL.I

, jLaji-l ^^ !" - 1

1
jl V-^ iJj^ y^' "'j

J
oL.jLu.1

i>i^^l jWjil i>*:»-^ -ij^^ J^' J-
^'' JV^—i l"^ "JaJ-yi

JL^I :^^ L. .^iil y ;ii.VI ol_;iUi (j;_^l -k:l-i jL^ ^^'

J5i^ ijiSUI LjJjrtJ- ^;^ Ojlj JJi i.ij-a£ OlJL_i jJUaJ

."•^Ur! il^l ^'UJl (>

jf f^l IJA j}t Jij .S^lj jiTij ^-ij^' iSLJi jj f j_ji

OlJjls - f Iji^l siid-l Olijkll J* iiiS' iSLi Jjsrj ^UJI

.iiu-fcU u*j^ cjijiiii ^ jiji jiL-j j^i^ Oj»

J-fl?" ^CJ^LJ' Ay> .UjIjjUs ACj-i J-ii iUJj ((OIpLj

JjJj jn-. f liiSjl lj>l aJI ._ft-i>l t^ JJl iCjljlUlj OljJllai'

^i -b-i ..l^UOjH .:.rr-^ ^>'^b V^j" OljUaJ iji-J

«u.LiJl jIaUI ^ JiU Jj'il iU_jll yt iJJiJJ-l iLjl

.l^JUr-jl ^ 0'->^''' J^' ^ "^ '^-"^ f^ ^^



j?-'i—

c

uUsi Alilj JUu ^li^Uu

'ijv^l-ii

^u>ai5u nj L^ ^ k

*JUu 4jilj if-L-U

:P-iU i^yiaisii

^ A^U j'l^ ^u^Uu

>ji^ 'Li^

OjJIj iJjJj»- ^Iji (UiJi ^ "5-00^1 lilS ii

.ii-jjj'i'l JjjJI ,_,:3-j ^U- Jl[ i„>l;Lll

^, ^-j]i i—i ciJi

1^ _^;u.i jiJi j;L:_; jL_j>'i j.jj.^1

L. jif_^ 1^ .^di jiii j;l,j fjj

j:i\ iidi a^i^l ^1^1 .Li Jlil l:.^—ii

ij-Ji o'iU^Ji «il5Ui j^i^l L-fi^^i^
ftli _^ ^JJJ

«-L_U Sj-L_1)

V .^._^ L ^ ^ s . ^Wl ^^ jUJI jjf >-U

^ iKerry Boat s;l^i s^^y^ -^^j^L'

:?fl_^l ^Ijll JL.,^'. /S;_. .j;j-l

.oU^L j_JI ^Ijjs^i' iJjli-JI jjljjilj

jjL__^i jjijj wi .^j^ yj jji^ iiCi

iijbi-l :-_.ly,l 0-Uy i^JJI elj+Jl jf ojL_j

flU—*l ^j^\ iL Jail ^'1^'' LfW*"^ *Jjxi*_j

5tj_^ ^ir_;i ju«,j Jl ^is jsC-i; ji.ii

ji^l Lj.Jj<j ja} t4JjAil oblSl ,,:j-..—J

.j^ -^ -wi oljl Li <

J-i.^ i^>i

l:dl o-Lj-ij .*t-j„^i JaJI ljL.j lI_>w_sI

clsj.a.1 ^ iia>^ L^^*"^ lOl_;jUii^J 0^jl:l-Jlj

'i.^J*-' 4:uj_iaj pL^ »jl aj-a '^ Li n J -1j

LIU-j flAt ip i^^)jix\ ojLjaJ-1 Jl*1*jj

.oljl^lU oljlkiitj oL^LJI -.JiJi

aLJI JjU iT^ ji ijU^ j^U ^liJlj

i;Liii ^ ti>^i ilt Jl, jgui Jl v„j^i

yi~jl j_;_UI Jj-L^l Jfj-i-^US" .Sijjj^l

^Jl-JI J.^^ ojjiixLl JiJI i^;4^l .;_;£ij

u-.f1^1 o^lx^l L- UUJ .L^ >^l jj-j

l^;^_U=Nl iv^l jjy^l ^I iAp Jl i^l_^ll

Jill ^y J. Ujji >i/l (J^l Ji.ll _^'

ij^'j i>_nJI i^* gr») '*^vi' '^'^^

«iUaj ij^lj iJjAil O^^'l ^liOJj J^'j

>-ijj li^-vV' 'J_n)i J^^i ^j oir^^i

oWi^jJU oUUij oL>.ULJIj oijU-JI

oljt_Jb ji—il Olfj .oljUiiilj iJjUJI

. UA . ^wi uai J jijj[, ijL^ -.4^

^_^ij'i'i ^iti li^uii JjjJi jj jji jj
iJ^J.! Olijlall iLLJl ^^1 iLti^lj SjCjII

jiA\ J'Loj Jt -u.*; J_)AJi ^JL- J ^Ui

Jij iOU-ljjJ' V^JJ ^^'^ "'^-'^''

l4a~>'l«J l-fiVr y Oblj_J-l jjiifl Jt- "JLilJl

.iJjjil KjaJi oLj.Ji _ji jJ-i '^IjjP

J ijAjA^-i jiSL-ii i=jk«^ j,^ jlfj

nT



jr Uib ^lj3« Sfili

i»-M uLA 4.^1;

^Uu ^U

BHH^^I



^^B



^Uil ^ SjUJij ouoi-i ^Ik* J j^\>i^ jlSLJi i-j

.^^jL^^l jjidl *>-j J j^ yr^ ijrj Jf- H'^i

e t^JJl jjtS-l' ^JjJ' j»tj ti^jUJI

Jj^l c.'ii «J-LJ' =jL>^' ^'-'Ij^"

^ir^ ^1 ^ ^LUlj i;j>l! Ljjjlj

~x:j iLjj jjj^li ^1 ju'LaJl , li«-'

J_jjJl oIjjU- AJjifl 5' US' ,iU4-l;

j^ljjiil iljl^ i4^L-l jiL- jj "joixil

yb U^ '^W ^AU.11 ijU^ll j_=i,;

-_4 ^J|.jL^ dji*^ j1 Jj^^ lJ^^ ^^-r^^

jLi\JA\j 'Kju-Syi ijl^\ i^JjIi Jj-Oi

^^__j y_)-lJl JJjIuJI «i-j olS'ji

'l^aJLj^ jLj-i^

i^jj^] \^jjj\ ^L-i. ^ ("i^Lt.

L^i..:-^ idijji SjUJi j-vjjj .^ir

JVi;-^

,1-^

='^

L. Ulij ij^ Jj> -Lf^W '-'-J' J*-

X'i'' jJ^'L- -i^' ^1=^! -^LJ- 1'/-\

i^JJl j>'j-*J-l
(•

—

'}^ ji AJyiJl yt '*j~'

.^^UaJl ^^a»J Quotas J~—i
I—j.-J.'-

.sJJjHj o'4»>-J Ujlj;i_.l; 7t.o J L^liji

Oljll_JI iAt ji^ I'^d- ^:-—l'I iJii-li

^i_^ij ^kJ-ir ^uS'i »LJ] jou

j> iL'L: J^ ol S'jil ^ «i>Jil ,^

JjjJi s;^^' ^ oL-jSli-i ^^"j

^-^l- Jl^\ ^-4ij .:.W_.\I ^L^-

;i_L-iJ jjU^l Jj1_Ji ^^j^i-H

OjU*JI

L>-^ ^'.It iUJI

UJl

'j^ bll _i—i; ^iij
1GATTi.M'.

^ X' -Wyj - Jj-0' *-:X' (^ t^'-;

- ''4^\j^\ ijM'

LuiJl ^jj ^-iJ iJ_*r^'j tJjLjJI ^J:^^ ^
ij>J_. jUjfl {IjAI ^_jikil iLLi ^ ;j . jjU«dl

^/~ll ijW^l JLirMl Jl i:i^l jij^l

o-'^l ^/il ^^ .Ljjji J ^-^SJ^^I Jl

J^lL-ll ^Lij^N ^^—-- J'jU- »-ua^ ^'j'

C-^L^i II 1/ J^ A>j .Jj-iil j! i-l>-l:Ll

^U- Jl jiSiiS'l JjL;_^oi^LiJ-ifji: Jt

«j;_.j Uaju .tijlj-lj tL-iOij (IJOJIS" ii~.L.Vl

^trUi jjjj j! ji-j'yi j^ t^^i ^jiJ.\

i^Uaji J.jL. J iU-lj iLj Ji-S'lj U^-yTNl

_^'jij,l jL_j)'i oLjiy .tlj_)"i'i ^Aj-I (iJJjlj

ji ^%:4^1 -a-j.>ijl s-Jb^l SjU^l J^J

.L^Ls-La-i iiliT T-UiU i-ji- >::—-I ajjUJl

Jf j_^i ^-oji j^ ^: .SjU^i

j;L_^Ij «.Lil Jp lijWJl i.LiJl iLj.l>

j1_^l ki-lSlij .ijj—i'j is^—J Li J (UjJNi

Ljj ^ ^1 liJjL^^JI aaS-NI f-iil jiUl (Ij^l

aJLa cJlj L<j ."=^^i Lj^j iljLLi oUi-a

.Jj-Oi ^ ^1 J i^\i Jl>-Ni

J_^:7,^l ^^ lJ^Lwa.ll jLij'Vl J

j jj-aj -ri-JJlj tiUJ-l jlA^ - J/^ j'^

.^-. .iJpJI ,t Jl i-T Ot-J^ »JU=JI

y."



A^Ji^jijk_JUjL±il

i_j\Sl-.ii\;5'jL^'^\uj^\v_3 .^Kl -iW:
. i\ ij

\AiS- ^Avfl ^^ V^fQ \^fl. \'\14 1





^•^ ^ ilU-U'l ^jii\ Jai>j Jy^;

oJjJLI oLiVyi Jl Ijjjl Jjij -^jij-

.11^

4i;;.i_a]l «Jj-lJI 3JU- |_^'l lji:»- ''j^}' j~^

^il oU_fUi fly! i^L' ^j~i_}^ iAi^l

^ J 'ti^ *Ai» il'JL,*^ ,A^y^% ^_JtU>T>

ji:^- ^11 Si-Jji oLL^II iLu-S'l
lT-

oUili -Jli-JI ^^tJaiH ,_,;--o .^l;5^

jJU tiJjj^'Vl ijU!l (lj:>-i jja»iJ ^^ iiU^

if '

^;i
.
-! JlSL. Uaj-j -1^1 lJ15L. ijjj-:;

ji dUi .Jl5_-,IL '^yti, JU.ll ^U

iuLS^l ;i;<LJl ^^L-S'l iijy L. ijU^.

Lc'jj .Jaj'^\ ^ jiki- jlk* jl5lj

j' i"-^ L^^ J*-^ iikJ-i JJ6 J iSj

rjuii i-u,.^

L*Ji iT ti~"v

^ijS'u joi-iii ^ulij ij.>ii jiiwNir

^1ys^ ' -J-^Jl ^ i~,a=i-l ?7l>Jl ^Jjli"

JlS_- ...JanJ i^j^j - [•^ .j^''^ \ \ •

jLjjS'l jljJj oLLj ix_a:ail i^j^LJI

aLiI yy Jl^ ^y jJJJj il^—i s^^l

a;'i'_jJlj Sy^-jJlj iij-iJ' Li:^'' J-i?u

.-^ y ^ -^^loi ^i o>ij

j_jJj 'i ^'^^^ ifj^'' J^ '^ dy^ ^
^ ijipi ^ U_, .^Ul .^y

jf jyi—~. Ja^. VaLJ-' .;»* Ujl=^

,.«A.ll

JiLtil ji«i>l_ji.l_j jLi !i i^ljj ^^i '}

i4_]L>_Jl oI;Lj>^^i'Ih Jj--j^

iaa i jjijii i^iti^ jj''—y' ^' ti-jj-ii'

.oLtjJjiil

-,l-l -^\'[ jjtjjj Jj_fJ^)l OUi_),*s:l ^^

rl_.>llj oL^ijJU olj'l'yLr l:_^^i

''I
_

!- -'I _^^ 'L_i^_i-j J'iUaJlj

i^JlSL-ll jljj:-SO a_,_5^l j-lSjSll 0_.liJ

.iiiiSll L—JL '4^\ obN_^l j^ ^i

'r'y^' ,/ ^'j- S?* s£*-^^' JJ- ^ j:^ t^
Y'\A



ijjljj ^J i^ljjj' OUid,! jil*J jjl:^ Jj~>

JICJI Cj-b?-l ij-Uall «ikj>^'' clj4~a)l

l;;^; iA; C_ii^
uL-^ ^~>;j ".^ La^ OlJj

3-^ OL^ ^Oi^Jl *L—

J

j> J\ oji oijjk; iL-L-i' iipljjJl

^ Biological Revolution "^''W'-"^'*

^^1 ^ljLjti.1 L^ljjiJL-ij i^lj^"!'!

Jr^jJi J^Hi— i/ ''^jj-^ ii;j.^,:L_i.i

Population ^^-l—^^
i-'*-^'^

''

ltj_i yTNl ^^1 Ul .Implosion

Population n^tSl—11 jU^^Ib :j^

ii-ij- Ji-iaiJj-Ji^'l'lJjbj .Explosion

iiij lS' j^ J^^ (JLnil jb._ iJj- sjljj

jJsbil ^^ J j^lOl -_^ Sj^rLillj

. 1 I £ .Ip v'i" ^"^1 -r^j^' ^U^ -^

C--JJJ ioLij-" .^-^j tobWj-U

Sc'sj ^-Lt L»—
Ij

'[-S—i^ Li--Mil

(b -jai [Xj ty^ j-iut ^Ijil j^l

Ji Bubonic plague ^-iJi J_jcllaJl

.ilijj^ -i^l ^jAJ ;t-1>,^i (1)

1, 1 1'



tUi* ^Jili i^jJI tii .||y*lii)l Ojj^i 5^^ CjI^LJI j^ J^ii

.iin^i jjijii ^i'b^ r>^j

t^jJI J^ /;--'>" 5^' .sOj^I ^jl_^l JiLiV olUil Jai' cJlf

^ ii(.Ui=^'l[| J^Lill j^iUxj ^4-^ 341=1j_;]l ^IjS'l^ >,^ij

^\i^\ }=Ji flJ^l, 'UL^l ^^^ U lOAj .^
.Zero population growth

jic ^1 ULiil JLS3I
J^]y..

villi >J^lA^Nl

344^ jA iUall iUiJI J_jiJJ a^ Jlj JUJ1 jUi L«

i^iUiNi iu_;,i j^ vWi Jj-iii jUii oi^i y

^^Ij .i_^ i^l^l ^^ J_j. u .V' ^ >»

,j.aJI_jJi oi^l' oNjS'l J>- iki Jl i^i .i-i^ij]i

,^ J - -J J -

.J lit

jLaxsl -Jlp ,A^^ ij-i* iV'-'' lI^'I *jI-j^ ^
Thomas ^^^"^ ^'^y ^^- Cs'^^-j'-

J- ^'l-Uil Jj^i jj-=i JiC; iMalthLis

^ij-- ^All s^l .js_r-'l ^li^ii >^'l ^Ir

^iUii .aii^i ^i^iji oij^kii 55L1 .;*-Ui Ji

iljjl ^ISLjl j-ijJU
. fl^^^U) 5lij OLf li l-Li«:

ijLj ^_j .^'lAiJI *-k;Nl i^lj^ ^j i^UiJL

tyu- >i_bll j^l JtA^^ ^Jjj' ij* ij"*^-
—'^ }*^''

JAjJji-l «;£-lj_^JI
^J~'

,NI V^ ^

^-'^' yy f-'*' ^^ '^j-^ jH*'*" '^1^ 'lt^
.1 ,-i'i

^ t-

^li^. i^U jT ^.vlAll ^^_ .^L=- ^j ^j^jNl

^^ ._^ ^UJI ^ikil ^ JUlaS'l oy->L.

^^ iiiLJI ,ji'l_r''Vl i:r^ ^ij^' -^l^J '^-ij^'

iiilj iU-Ul ji i-liLi^'^l ?i_aj Jjt tjjSOj .f-j^l

^^ ?i;;-l.l jL^LUl ^ISLJi ^jL:=Ji ^^

ait jj^y .^ISLJI „jJ-1 ^U- Jlj .ii_i]lj

j/'jij .-i'lJjJl jjl^l ^ ^'Ull L^^ j^y
^^aju U ^ 4jl jii..J^I (Lit ^ jmSJ' J-^l

Jjj ^ j^jNl ;_^l Jl£_. ,_i_iii ,./~»si '-0

Jjjjl sJLs .J^JiJaJI obWjJJ i_iii>^ j! iJAii-

^'liiJI ^liNlj oblj^Nl V^^ ^V ^' '^^'

_,~_j <l—~i-^ .y^—• pLij JWI ^-i-^KliI (^_j::—lU

.^l^jiJl j_ydl ^ i>_^ JI L=r i^liJI

o-lH ijlill ^UJl ^ ^S'l ^1 ^ L^j

Jii ._j-^\ J-s^^- ''4*J=J^ Ob"i'_jil -LJ »i;y

-^^' J^^' J ^J*^!

I,LU

. 1 A j-lji i_.-l^
.J

jUil Jl_j:- JI ti^j^U

jlaLjl JA-J ^JitUill Oi JI dili,- _;aiiulj

•U A;^_j .ii.^ ^ . J\<^ 1 1 . jj JUil

,iL Ol JI i'j-iJL; Ji^Uill ^jJl 3-.j^l 1 \ A

1 1 ^ r fU jjj^ ^rij^l' ^j^l"! JlSi— JAt

. Lit ii^ i o Jju oljLU i Jl uJltUaJj

OlSL- jAt J^jjj Jyc^i ti^/ii i^j j^

_Aj U ta;^ 1 T j^j-JLt J oljLU o Jj

j^l .luUs- Lrt^ln" i^JTjjl; J.'ljt -ft ^ytJJ

jlx_'i^Hi .iiiUiil J^Uf aJlTj jA^ ^ISLJI

^,-*>- S^JLaiNl oLiLl ^yj .^jUia'^lj

. J1>_^^:aJI ^\1^-)1\ j.-~\y^ JyJ .^i^l^

iOLi_^lj olj'VjJI ^V •Jj'^'^ ^>' J

ij_jll| S-Na;I tj Idle UUa O-ii^l SL-jil oA»

iljNl J C-Uil t3i_:_iJl AjIjj >^ 'tSJj ,JipL.*a)l

^j4-l '5'_^l_j Lijjj'j L-l J J_)J oAjt ijJ^Wl

-^^' ;u>i Jl jj^'i iu>i ^ j-^ij

J^JaJI iUnJlj JJ—ajill -yip liJliJI ils-il j

i.—; f LiJjIj oLj_jil A._—; ^Uirjl Sjjjajdl

.___JI^. ,»A^I_^I Si^ JUir.! ii- jiuT Olj"i!^l

^jyj, J^i'' J'M ijA-i. j'i'j'i'l J Jjf '^'j'-'^'

^LpL_ sAt jN_.\1 ^Uj«j .JjA-ll sAa J JjJ'

iA;'u-^ ji^] Jf. y (jljiNl 5JL.J ^ j'ijVl

iOij'i!_jil JA*^ j^LijjN Jlill ,__Jl lii .<L*Ul

_^ ^1 JjaJI^ jac J ;*Al aJUJi Jl i_j«j

^Lk-^ tijji, Iajij ,UU i;jLa=- ULi oj-SJI alJUJI

\.s .i^^ jL*pi J Jui)Ni aiij «ijj j; jj^
;?-j=i _<'S'i j^uii jL_J-i j^ ->j "^i v-^.

^t^l Jk-U yi_. iob"l'_^l frUj-jl J ._;_J.lj

J_^ll a.a/ iJ^ iL'U.U J=>Ji^ iU-JI J3L-_jJL

JjAJI J JjL'IJ aP_r_; jLila'il jAp jbjj

L. jU-__. aI^ liJbll jLii'il iU-jj^ ti.lidl

jl liilliil iL-jil J( JjaJI sAjb JUsil (JAi ^rfsJ^

Ua^ i\—Jl 01 i,_^lj .tjiUaaVl jjkJl iU-^

.^ll? Jl J J;i_aj JJ l-JjJI 'r' Ajjil J^;i_«.lS*j

.jLit'l'l ^^ jJill :,.^_, -Ij^il J ^0+^

JA.JI iJU-i oi_f)i J lii^jli saa ^i^.'-^j

Ulji-lj lAiTj S?fj-^Vl aA;.^.! OljN_^l JjJ

iUNi ou:jj^*>-j ai,yi u-JU- Jl ti-uitj^jjj

l^\J:\ Jlai"i'l iU-j." ci>-JJ tJjLJl jLij^l



jjjii Lo" .jjjill .—J^ ii-^ ij |'>ljl rtiij 11,

i-lp ^JiJaji' "j^Jail it- J !U J-jJI ^r=y Jy-lj"

i:UU-l sjjt 1U9I ^J .AtUaiil jLiJl

•UkJlj ajjjJj-Nl -^yji'j jjUltS' J^JV-laJI

i J:<^ji Jl i-Aiil JjJl ^ , >-jj;, US'

5d^l J-llilll ji ^j .il:..^] i,U-llj ;4juH_;

il+_JI J_^l J_J=^_; j-Jj^ ^ tl^l jiljij

jljjl ^__|AJj" li5-_-_ji.l jUi-^ll J_j_^ J">UJ

^-jU.- L^j i^u jr ^_, .^11 ^^ NL^t

i^' iJl-j- s^y.! jtuli J iisLiii ij-j'j

J, ,U^Vl^ ^;N1 ^>-J ^jL^l ^iLji

.04^ ,^1 ijUJ^'ill jjjjj .j_jj_jil i_-i=- Ji^-f

tJ4ij!'Vl Jj-kJl j^ LiJs^j 'Wj^ J Lil_}it ^j

^ ^^L jSLi^ 1-^.^1 ^liL-ll >Jl ^^j;

oji jy^l .^_U^ Jl ^^Ul UUJ . -gi i^l

Jl \^^ Ji\ sLllj T-LJlT iijjdl ^_4i] S-4i]l

it-ljjjl i_4_li LajjjlJ Ji^LJI iiiai. Jj i-L*Jl

ti-illl |»__J J i=l>Nlj olWl^j lV^\^\

.3^^^ >- i^jU^ Jl iJ>-^l lT^Ij"^' ^>-

^ _-^l J 5;«:rWl ftiJI 5'
J^--^'

=Ult Aiatij

.jjljxLl l^JliL.

.jJ^ -Ijjjil JJjtil V— Li;; ilSLi^ i^ it'_rt-'l

i^j^lj-iilj jAll ^^ ^ ji\ y^\ „.^.:l. ^

Jj L^L-aJl jUJIj i^yl\ Jj^l cl_rt-ll l^

V^i-Jl iil^l JU; ^1 >.L1I ,_^ -Jli^jj

J UJ1_J LjjjiJIi' "jN « i i-^LjP-' f-JS'

^_;i:]i s^jii jbui

.Uji-i ^L>;J-i J- j-^^i Ob. jJ-i J™fl4-

r-^



'"=^
-OBJ -

-*-*^

AhT

li^

^ • ""^

if Jill ,;**5'j 5—jLJI ^^ jl^i j-ii Jj :^^ ryy ^ ''^^^ i^jAl

TJjT »j_j* Ji») ^T-il Jj^ jJ-" JJ ^-^
i>° 't'^^ iLjail Ji

.J3UI >. ^\p

OljlJ-1 flia ^J*-U .iJjii^ ^_^)
_^Lllj

OljiJ.1 ^ t£-^! l-«j J^. i(Ramblas

V j:;^ J-^ i^'-^* iijIXij i-LJJ 0^^ o'^Ijilj. tJ-Jail jy^') -^^^ ^LJ-1

jijJlj i-Ljtll AiJi' f U:jl_; j~Jl (•^Jj'j >^5^'lj iA-iil ^ 4^_.LJ>I ola Ji*:^

I



^umUJ j^ :'u^ i^UUI iLi y> :U/

3y^^

r,'*^ J J--! ijl i.,^(;H j-jif JJ Jul

r.r .-jiili iiip ^ jsTj :>L; ilJuj^ (J> ^j~aA

^1 ^iijWl Jl Jyi Ljj«il fjfi^ .^jlii

^ .,1:1 ^ij^ij ^ui
J! ^-> l^, \j^\

J* W '>" Jj^ J^ ,-fr'">^j r=^' 'j"^

:jj>1. l_j>Ji 111 jj= JbJi =u^i _> iyi

'b^,_,X yi^i ,_jj^ w^ J=^l-li Jl i^j*>-

4 ^_Jl n^ -\^l fljjj ^L5p- ^rr_jJ^ t_J^r^l

I. i^jU i_^l ji> iJ^jll J^A=^ oliLil C

_^S' ;iu.ji tN> jUiit jt ^Lc i-jUi cj-ir

^ jilt i^j:;; iUJI ^Ifj l-is-lj fjJ ^^

i!ij4 j_ji;j .^1 J! li^ J.
>i_^i J>

,-JU j ll 5Jl^ i Li" i_»J^ JiJj- Jo -«•

^'i'ii ^iSLiJL ^.j-ll .Carl Von Linne

iCarolus Linnaeus ^j^ ^j-'jj'^ i"— "5!

^j .ii_ii!l jj^l iS'_^ ^ JjJ^-^* >i-i-l

iSystema Naturae ";;^<JaJi fliil'iii ^jlif

jM.1 tUii. l+.^_, ^1 oLuJl ^Ut^i

ij/jii ol^il oJj o^ 4j^iU=_^_,Nl

-gjL..yi ^Lill - l^itJ ,_j^^ ^r-l-eL Uij

^ ^jjjj'i "^1 Ji-^
J-"

~ Scala Naturae

Homo jA pj^'j ,j-^' -S >-^v ^*-"' ^r^'

jj^^ij j_^jljJi_) tUUI Jljj "ij (Sapiens

lU lS_L, iiUii S:—Lsl OLM 1^ jl JliJlji,!

Homo Sapiens Aier :^j"i'i^'L«!ifL-il^

H. Sapiensj H;;g-L^__^^\ JL__:1!l)

Lt^^'Vl i^J^ OL-."i'i) Americanus

Kiij^^' OLj"^!) H. Sapiens Asiaticusj

jl ;"l'l) H. Sapiens Europaeusj

^,\jL^\ :Galen ^ryJL^ i^Kv' i^^J^''

j1 ii^l OL.

—

' Qj3l J^ Jjl ^/jJ ^Si

.
g/.i ^i^l^U ii-'>Ul i^'Jl

^iu_,J;^ aUji .Uiij ^jiJ fUiJ ^
Joharni Friedrich Blumenbach ^Wj^

Homo _.-^ j-^r—iJ J>1' fJ*" J**^
LjJl Uj-j -ui«i iolc-j*»^ iJi Jj Sapiens

l^lidl ij„' L- Ljiji "l'; iijjaIIi Jlf

.
Jull oUi

J-"
"' i' i^

DJj-lj iJij «iiyJ

--•JS' Jl.*x;^l Xt jj.,3 j*l
L.&-**^

*^ i3*'j^

L Jj«!l fjii" ^_J^
jjji^ ^5*1* uJ*> .^H

—^'

.J^ UK" axe- ^' X- -(^^wj J-lf -JUf i^i

k^ljL>-L ils < _^ Ob j-L- 'J- v-wjj J^^-^

'JJ^'j "J*-'' *J*^ ^^ "^-'^ iJ>^J -'^i:'"-^'

j^_ jj ij~«j" ji (Li_jiJi ^ffAt j^^~^. "^ 1*:-'^'

Uuj
f
j^i iJLb jji 'V_j .fj^nift jicflji J*

^jlj ^ ifj-j__il l-4t ^-IJ"3'I OljIiiJl j
l»t_' «Jj-^l ojLkJ-l ^If jj) ^^ iJJI

fJ*" _r^" o>i ji > ^j ^-^'
fJ^i Jl

Li^ Ja^_ ^ ^iCj itljX-Nl is^ J! iiijil

l^l-jU -u^ |Jl «Uj ^j UUJI ^1 ^_f^l

Ujb^i ^1 us^ii i^ ij_^ Ur tj^jjbiit

^ '"ll^ll ^g ju* /r^Ji '!- oLa JL*au-Lj

.j^_ Jjfl' fjilt Ij; ,JiLJj.ll jjj^ill ify-J

J_^ jl_^, /"jL. ^-J^l iU-Jl^ Uxs-

i 'd'^j Jy-; 0>^' j l>>Lka ^\ ^^i-Jl

a^' iJI>H ^- J^; . Jj^l fj^^ Vj

A^-jiJ^ LLjJl ^[i- i^^j^l alt jTu' JI sli-J

Jj;j;l L-J_LtJ -tij-Jol f IjJiAi;! »_^jK^ iii^^Mj

.jL.jJl jj^^l,>;dii^jjill[^)



/jr^i Oy jL-jrIj J' >j ;-^i

Ji^^Jkj^a^^jii^^ :a^ (Lj^) jiiu jfi y.

Jy *M j^ J^j -''-k-^'i w^ Jj«s. jil! -.^P

1^_j^_j^ IjLf Ljji jii~ J' -'^^ *tJ^
'
-.-j

J U.IJ L^ ^ . w-~ j_^ jis:ii ,u>-N
v5 i^

I

-' -' -

^j4-l 'S'jjl ij^ jv iUaill •5'lj^l ia-Lj.1

f^ J^ 'Ji-^ jW- ^J Coiji''^','

^^ Ol^_j:;~' olt -tJ-l cj—i i_(ii~" jJ^'^'

^J -^^ l£-»J' Jji-il Jj^ ^^ jiji J^^'l

Jl^Uol J^_j:^ jj_jj-:lj jll]_ji*J J_^ J^_^lj

i.Li)lj A;^JJ1 JS:J-_, j-^l ^l<C.j i^ll j jJ ^

ijU^Mj lAOj^i ^.-^ ij^l iiU ilLa

L^ 1 Jl_j'l!l (Ui ^ llir UU Ijjj .__^- ^j

L^* <;=^ j' gr^>" j'^ ^^^ 0-^
"^'

j-iii.i"aiji;_,j<;r'b' .(trill 4ii:J^j^

ijUii-l ji iiU^I jji olJ">bi-l i^L cifill ^i

sb- Bi,_^ .1 jjlij' ^1 01 Jl ifjJI ^Ull ji

Uj, _^ X' J! ^y ^'^^ '^yi
L^ "J^

^ j^ J>l cJj) j-^l -b.-. .ii- -»"1^'

ij^nX- i-jl^ _cJ>3 _^r" J^lJ^'' tUi"^! ^>-^

ic^i :;; j:^'! uii_)i ou v^i »-~^ oJif

Af- ajJjJl j*^'
J
"

•": ^jr*'^' *^^ ^J:^

.juji cU>ji .-^ j ^1 ..-^ i—ji-

JjLi. ^ - iiUill - iLLJl JL-'il _y

i_^
J.,

liift \'- ji\ iLiil Jljr'i'l

^^ ^.-jjOll »A* ^- Ji ^U>i -Ai 4^111

f
jJI y jijiLi .^^yi j-LsJi JWi jLi.,\l 0!

^UJl JUJ.i ;^*:r ji
J*

i^Jjii-H OLj'^I ijjjj

jL-il j.J l^-i; 5-Jl J |,-iiJ; jkil OjJ^.

Ji ^lii ^yS ii Jl !>;_. ,1,^;^ x:_<i2}\

"^ liiuUl sJjH Jf "ijl—^ ij-li -Jj^tl

^_y.^l ilL- _^^ jdjl-^l III Jlisl^l J! y^A.;

^^1 I4JI j,_jij ^1 oWil Jl ^jiii '(trW

L.j-i jJJaj tjjfl ^JS" jSJ Jj .JJ* Ss-
^y

L.ji «ll S;^l ^lijAl i «_i; Jl tL-S'l

De Generis Hui^ani 8ljj-;i'-L!l L^jj

iiiJiJI VJj-^* J^' Varietale Niltiua

l^jjJa J Uj-js^ '';A^; iiiJj-^* ^r^

Jl ij^ OU;>i| ^Ui 5l j^Wy^ ^-i'>l

t^jj sLjI V OjAi^ ^_E;>-*^I i_j_y^^l j(^»j^

.>_)_ .Ij^-lAV (-' >/' .«iUij ,^ jUI^
^ .^4^1 ji ^^1 o^ _^ ^i oir

(^jjll ijLf Ljjl j-L^ Jj J-jc:-.lj .(^5Uil

iijitf 2\i3j\ Jl l_^j -l^j*' Ob^- j! ijLi^'J

ia Jl ^.-jiJ 'lii^ J "ijir-"^'' "^^
^-i^
—

^

V^l -tuJi Jl ^.J^j itijjjijj o/"'j *°^_)"*

^_^ j?^lj _,_.U- ((^jT-'l'])) —Jj-aJI jlfj

.sLi^ _r->:J ("liij J L^ t^Li._jL -Uii J

-I "a ^Li< J^ ^L ily

„a ^jLl- flj^V Jly^l OiJ oli^jb^Vl

^ ^ju*i*^ Jp L^iJjj ^iiiail ^jjaJJI

oifj.^1 A';.i .JU* .^l>:i-l r-l^l

-jLiJ < ujlL yLa^ ^ijl SrJjs^l J4J^-^-^^

sJlJ ^i^-lu" 01 "t^ t/>^l ]^ Lj*l>- o'iU-

,j£! lJj>-1 ~:^[i^_f.jru- IW IjJ >- ic-j.^1

ilL- jijil ji Jl i!Li-l oi» J ii-US'l iiU-l

_r- i-lj; A^ Jl ij^ilfji OjjU-J i*j~^l

ola L- Oft- 01 -.S-i 1 .Li—JJ *c-j^l

^y_j Vj^"''' ^'jj ^.f—i '^'-P' "-Lcj-^l

jdlii-^ i-_Jl. y^ ^A^ Li" ,Jj-lj aL

iibt iLJb' .ja^>4-l jdlk'^lj o^L.-iJl

^Uj^i ojji Ji ij-f "dlj**- oUi»^

U'jijijji wi_^' L- ^_j liibil i;;lsLJl

^A. i«_UL '--"j^.j -*J-j^' tiiljC-Vlij

ajJj: ^Lf Jt « jl_^Nli) Ok j^i^l ^'Ai.i-'Vl

oJw jj* iojilc i.O_fSij .oitj»j^i (O*

kr i,--' >^i ^la Jl V=-^j ti-V'j'"

U-ij j^'l ^^1 Oliill =Ae. -jl>Jj .Uli

jl Sa A . . 1 jjj 1 jjiJiji-l Oji¥-j)ji)ji;Vl

01^ V .^>l Ji^l jl bL^li .V
(S-l;-l4-l LiJ) Ijjlj Ol^ As-I Ju Cjll ilii»j

jjUtj l)^j •W-'>?'^ sS^eJ'^>J :^'^- r-i



j'-—- ^ jLfci -jA ftjL

jj*i JJlj -^

ijjJiJI itJjl ^-Uji liji^l ^'^^l

jiU iU J* jjj Jrj :-u«il

ijilpi
fjji ij^\ jj/'j-"'

^^^^H



*r^l i.u^li]l ^h~'Uj' -k-i^y ^ylJ (LLJl

- l-jUtJ^ kfjK^^ LUj .L^I_i^J;J jj Lii^

i-iiil- "—J"' =-ltUll 4_.ljJ JjJtX—j" L'i'jl

ii !>. ^j .^L-i ^L.Ur J^] j.-^.^^^

y ^r^i ^:s^; :j~-r 'i!^^^^ ji-i-^-^

^ .ijjo "jLidl vW ^w" L-j-^ j;^—J'*

^ ^^.^ ^i ji Ji Ij^f J J^

L^jiii-i o"iU-i^ jL,;'^! -w i^ijj.ii Jw^

^ ^^'j-i'i ^- ^- lii ^^1 ii ':

.'^J'j ;l_i< iiMc lili 1-L5-

^-" ^j -^ ilri^^J^! t'Ojl.»J> OU^ ^^a^ l^^^'l*^

^i ^ j^"! W^ Oi^'l-^ Jlj^'i'l >llL"i>!l

iliAjNlj iL'U!! jiyi Ja^ Liji- LJIj 0>L.l^

.^JjLJil jj. OL.ij;JI JiU! li jiS"! i^UU Ji^

JSl^ Jli-_a;^j OL-Jj U^J^l iLj—i^ Lj—i^

Ji iUojI uLmj'j ijii Jj- ^jjiil Jl "ilii-

^i_t^h i^j ijjLi ^ijii oiy>
(
j^^i jji^i

Ol«>Jl ^ sVj^lj j^ljil J5Li iUi >lj:J

4;_.L-i-l OjSJ Ujj; ^^ L4k_-Jl iS^jJ.I»

rJj* iJV^ j^ '^'
'''

ij! -J-^' .^Jji~fl itJJ

.i^l j>Jl oL^I

jL-ri. ^ >j ^:>y. -V" ^ ji^ J^j
:>-^''>^-''^ .i-^>J r.T



jaL. Uj ^^ ^^j j^j ;^i 'i^y^/rj^ iLi jrf b-j : jL._ri;

Jl^/ i^J Jj:^^ tSJ JiJ j^ Jrj :_k:j^

*^Vji J! jil^Tltfi >-j :-^' j'j^H^^y ji-5>j:-^!->l

r-v

\v

iOLjNI ij_tj jJ3

^i;i_^S'l jv ijiJl jU^- ^1 ol^l oilf lil

..^j^lj ^^L^l :.^jj_,Nl

_^ jij i*~^' iljL'y«ll
J--

JaiJ ^lail ^Ji-

ii'iU- ^ i -,>! iJl Jji (•Lti'lfl Ljjl jj^jj

jJLj ^yjjl ,UiNl J^ Jij .^<j'jll ^
jtLll jli_l v-^L JUJI; Ji_^ll ^S'l

tJL-J II tU; jj*j ^\ ^ij>-\] jini U ^ij

oi* Lji ,__;^,:_J ^1 i^Lii"!'! ^yl\ lit.,

3jJ=JI liij jjj^- "V i^Ui^l'l lSjjJI,* *J"'j^'

J i»J 1^1 1^ ^^ aib- llj -iljij-l JjjJ-ij

Ojj « '^1 4>ml) LSvl^ ij-jj .AJ^JV ^^Ij^

.kj..?1^ ^'y^!

olj'Aai'i'l iXn OLi ijj-ft^ ijl jl Lj^. ll jl

jj'ljj^l i_--j iiUil *iliLJI oUj^l ^ ^"

.«_.jl JUiJ Je ^.>Jj '^5^^ ';Li; aJI

i^Uilil iLi ^ »tJj^«^ :LjI_^1; \fl^ dM >-J :l>j^L_cj



^1 oLtU^li y^y" j"l^' »i" JL*l Jl

iLiji^ lii'L^jSll olj—Llj sJ—Nl jL..i;_.l

. J^_,'il :jI^ j.U')' eIlUI ^^ ^^i ii^ ^b.

L_. ^^ .__|-UH iU-^ Ij^ J^A^^-V' iliji laJJ^

?7bj[ j f^ jL*::tl ^It- -l:--lij^^ oL«sSjil )4-;»t<ioJ

jl^l ^U.11 (U;i^^ J jlji'^l jjai-^j -^'

oLIjJ-lj oULJI ii.^ L..-->- ljjj> l!jjUl ll*

L_^- JUli :ili- ^,~J- 5l t^Ui y^i

^.0^>Xn 1 Jl; ^L^Ui'^

1^.4^ ^ oLJI_jJ-l iU^

vif^i oi;ij_^l_, olWi j;Ij=. jiijj ,^_^i

jLail jUaJ L-Aic Lfllj^J^ •L'jiJ OJjTJ_j

.
ji=^iA.ii tij*]! Li^ji; (Tb 'J^' ''W '^3'''

OlL. ;t>_ i}4-l J jiW :jlWI cl_^l Ojii

J jyl J_.^ ^.t il^jj^ll IJB j^ j^S'l |__ill ^_j

jJ£:J1 61 .JliLl ^br- >^ -^^Lai' ^^^liiVlj

jT^i^J -J^ji'j .J^^J' J^ "^' JjU-_. Ul>.J

jl- yL> ilj. iUi.ll JjUll

ijL" £_ljl' j^' -^i Smog tji^'t ^fi^.

^11 j>)l ^^ Jl^ ^- ^H ojWl

Lii::* _ii^
^^ ^1 ijidi ^ui^ AiL:::

j^l 14-i-^ ^11 y^JiH jLa^l jSo; lJUII

^1 JTLiil >^i ^^1 ^l i>L!l jSli,

J^ jl j£^ iJJiJI O^A^'I il^'li ._r^li-'

Aij .>ial iULl
J=--j.:

Ulj-i v4-^_, Jr^'l^'j

_LsJ Jii- j4-i flj-^ ^'^^ oL'jL ^j^ ,J^^

i^J-^ljll 6^JJ Ajjillj sljl lIjjJJ J-L^j .*iUj^ tUijl

i:Jl olljS^ 01 "J! .O.jk]l ^ iibiw. '"^L^li

^ io^ljll J_i^- - ijiJlj (iilj tlj^l - iiUil

j^ljjl |JU1 j iliL'' ^1 Li^Vl Jjij .^1

ObLjl jl ,Jldl ^L_. ^ .^jiS\ tljjr-^il

sijii jiAj j-ju ji ^^ _;^i ^x iJaij j4-i

,^11,1 (.L^S'l J! ji ^jS'l Jl «- Ljl->^j

Oli^^ *l akiJ '.^ OjJill f- l_jji .inj ^L

^kiJl lIijUIj ijLJI ^ fjjl IJ» >Jj^J .j^i

oIj>..ii _j^ ^Ij O^jJIj j.>^ii >ii j_^_ 01

,^1 j\^^\ J[ -^ l+L^-j lOljtJi jii_^_,

/^t jJ.^flj t^X^l »ljjiJl *-Jj^j ."J-iJi flL^ jjjj

.
jj_flll ;^^Ul ijkllj lij-xll jkLdl oj*^

ilji ^iji i>iJl ^ S'-^^ ^1 ^j .iiJl

^W >i .Wl ^^^J '^B ^ ^l

Jj>L- 01^ ^LJi old^l 55^ il4]Lj^lj

Liji -.i ; 1^IS3 liilJiiil jl_jj,l
j;_,> i__f Oh»r

r-A



L_jail JajLj J=Lcl Lj-J jilj jl ^^_. .y^LJl

^ 5j"^ jIj>
Lf>^^*-^:il '^i^ i'j^j i*-ajl L^ tOL*

^ iU«. ^L^l Sljllj cJl^Vl >^ljU-_,

jUll U* ._4_, ji jSic,, .^^i lij* Wb

^1 (lili, iJliiii ^Ul j^ ji X^i^j .^,ii^

J?Jj 01 ,j^_J .il_jll^ Lljj-j
'^r->*'j

OjUil_;

olj^lj jI^jSi Ji. «:Ji_H oLII ojUl

^jNl jtk- l1^ ijj»-jil«U,l Lajlj ioU=jilj

L_Jj»ii -J^.^.>f u1jL!1£" J- hTm J L*_Uc aj_^-^l 1J_Jj

*fljj ^-,a^i^ iiUt jJiaJj .»::^^Li3Jil ,1 ,g ^
I

iOl^Jill =ij. WUl tlj-ijt-l ^L-Lilj lJUJiII

T^J .^IjJ-l jUjI ill— Sfl ^tfl-j 'C-lUJaJI

ijjli jj- Tc—jT J^n.Jjll ijAdl CjLLj ,1iI ji^

^jilMj ^jij -<—J_jUiLl L>*^1? l^jjjj siji if

^Iji^^j a^u^i -/^.."^^j -*"^^ ^^ louuji

ipj .i^1ilolil_^lj^l;L.\ .ill

i.U_.'il_j fc;U_jji1 oUJiill Ji- lSj>-I O'M-ai

Ujjjji WLll iU-1 ^IjJ-l jL_JIj iiJL^l

r-1

Jl_p-I LjiUaj k^ Oljli- Jtlii" U-Xi jJ-^-JJ'

S4lL-_Sil jl^l oil. _le-lixll IJ^ jLi»j_5 .;4-i

,jUti.il kL j\ L>^j L^^L;!^ oLi-U Ij -»^

^.i-^v _-j__;_, jSLi^ i;)i. JjSj ^i ^a.lj4Ji

jijji ^is^j .^>Ji ^;;=~^j >^jyi~-J'

-L—fi ^i; oijii- jtuc U-Lt liUiJ-i

J till jiiv - j«^j>^i oiA^ij ^^.j-£)i

Jj^ ^r- .;j~-j J5^ oljliJl B^ ^"tj .54-'

j^jUJl .^Llijl ^j; Olk»^j j|.-Uailj OljU—ll

j^ <L-b oltjj.li. ^^ ^ya-J-l _^l ^^^ Jjj

jl ,UJI jyjj .J^lJIj ^^,^^_; ^LWj ^>J1

>UJ ^>o ^l jJ,Lll ^^.-iJj .4.jdlj OI.W1

3:4.1 ^LLL i i^jj;"^' "^ j--ij' oL'ji.
j_j«

Oj^ij .JjWI ^J^J^ :iU,y^\ ^) itlj#Jl

^ li>. L'>L. ji^i i/JJI --iJ jliil - Jjjj'il

.j4-l ^ LUJi «liJ.I J Lilj «ij= - ^i- '-ll

:: >^' J- >J^I C^ ->jJjVl iiJ= ^;

Jji iJ.'jl JJ -iij^l J-^ -'jjj'^'l '"^

J* *Li| 3jl_j-i oU-jJ fWjl J* jjtjjjl jjIjj

/l: .yij.
,
„^i i,l^ i.,Vl

jLilj jjjjS^l .A^fl jU _U* i»vr^ iiJ-J'

_,,^i yj^S' -^.^- ^1 >i-i ^-ijii.^ u*>j

ijiU. ^^ i_.l>l^ ^l<! .^^'jl JI J^^L

ijij^ ij:^^' OljUiJl 0^ ^j; \j 1_^_; .jj-l

A;ji ^L-j'^l Ui^Nl ^ i_^j jjijll J^ 5l

tUtil j^T-:*- ji ijlj4-i ol^jj ijjjj (BiJjJi _^L;

iijl_^l Ol*-_)J j f Li'jV* 1-W jUhj Jjj .(JLJI

^l-J;il jLji Jjo'jJ iyj >'Ij" i^Jji iJI^^:_j

'*



u_j.li oLiiJi oia;_^j o^--^* ohUt is

.OUIjJ-l ^ «_fJaJI ;:^-JV1 J, Ujjj filial

ijij^i iUiH iJsUli j:.^; oi^ lOUj'Ji J,

Jl^lj (.Ui-)l_; H>-Ull tUJ=iS'l ^jA^i^ '-.r-^

jl-Uij U-li-ji L_4-j -^ i^^j"^! jl sUI )l

^jL^Jl oi -jllj tLUij ol.jSii l«J-V

LJi-jiJlj -iljil oL.jSLI-1 fjij ,tdlj cljfilj

JI iiU-l .Jl:il \Xt JI 3j4=r^ i=l_f- 1- J.C-

JI l3irj-'^l .^jjJj^ i;N_. _./ J JIJlT ^,..1

_^i Jj; .4X0.' jijj':^' jlSLjl ii-j -Ij-^i

J oL^ ^t-1* j> fLJl JU] v>_J ^i'\

.^.^i^ TA. . ^ X' ilij JI -^V ^^-^^

^^ 6"i^i „W~'i J,'
.^l J ijlr^l v^J

a_i& L_tjj .u:jULJ1_^ -jjJUL^lj OL_iy^iA_^

.iLiill :)jUUj ol-iJ>lj oUU^)'l oU^I

^i^>'i ^ j/Sfi^1 Ji, ,iu,ii ^ .>^ ^i

,
,.«J:Jl Aii^j OiUil ll* ^^iwls jjLa* ^

Jl ^1^>1 ^. i^ 0W<' >:^l
i^^5:!J

;jLff)!i .^.^-d -i5 L. L;,—4-1 ii")U; jjjJi JU-I

.jll._^L

. jij ll uJ'V'V ULL- OljliJl i-U jiuu j^jis-J

J a_,_r Oljl - J* Ol-ull Ji^' jl j_5^

_.! L-jLil Jt OlJ-il ^ijl L.J^ ."jJI

oA*^\l
J.*

-Js^ OLS^ il^j
Ljx^sj jjjjl

.»+^> '~^la! Je lOlJ—llj

;jii;Ni _- j-tf 'Liii <^~=- J jSj_j

;lll J^-Tj Jl ^j-^l ii—' ji'L- J i;/)! lij

otljj _Jil^, Ljlil IJJ _p^^ L.-U-J .Jji*-! J
VJ iil:r y-l> ^>J' ^^-=~ I- 1^' jr"

'^'-S'ly

OllL^ wjUj .ifljjll J l^lAi.i-1 jSj

.yUjI iLiill jjUilj iijJl jaLjil_< j-J

ji j£i :r^"->-i >i' ji [L-^i j- ,-^' -'^^-J

i>l:Jl JISJ.1 ^i U'j ^ U-J'. OLUJI

.j^^, ^,ui ^jlii L4J- jr ^ .juy ijj^j

iijli (>W j^,j .^J-^i 01.UJ1 J- jU.'i'i

>^L,liJI -J^*j .ttLJl oljLiL'l j^ i-j_^ll

OUI^iJL y~\i\. ..Jli^lj J jUll^ i^yi iJ-=ll

.U^^llj jjj.ll J* ^Sj:^J .i:-xiJi U-Jl

fUJl o'>Uiij Jiji^l fUyi _J*j -^WL^^llj

.OIt-jI>I' jJljil
, jljij" jj. ij^Ul O'jUiill)

OLL-!l ^-- y^ili ilj-J^V Jj'^lj °J^^'

,^Jjo3i oI^Uj. o.-"!LJiJj *^'j>'l

USLi< iLUaJI oLiLiJI ^^ ^r'l^' "jJ^J

I

- _>" ^^j'il Jlw -i—iJ «-yiLl Ol^li

oliljj-l j^ 'J'js^j ill'ij^ ^A-iii- lS.;^ J^-^'j

i^_^l ol^Sil
^_f:^

jl ^i^J J'^A^ ^^'*

^r_i liSL. jl^^ Jf tlj— J.>- J* ij_ijjj.lj

iilll ^jl;il ^ J_j; ji 0>l =lj.l Jl

U\j cU-^1 *:jLUJI J .^ j'^J -*^^j^^lj

Uf .ci_j^i ijL- ^^ Li_^i VlSLiij ijU-j if^ilj

jljj Liijl Jki olJ^ljll J OliUJI Jj»- jl

ijaii-l OijliJI

jl ^Xc ^1 S^.'jU Sljil J- ^LLiJl ajj ^^b-

ij_-f A:^i i_UJI OLjUJI jsUj

iljLl U'j-As'-j .ijjJl djjJj jiUw

JWJi ;i>j ^-L-^i sj* •=' '^^

.^_;isj_. ^uuii oi ur_, .!.>. jsu.

.tai J Oji ^1 uJU.J=i| J-if 'UjJ jbjl

^,^ i-S Ol|.wr clil J .-^'^l kUij;—Tj

LJULj ,i.JI_^i Ul UUUJij^ jww^^'i

tSiji U L^JLii»i (111 J jrJ.—TNl ij^—. j^

J jldlj = jl_>llj ^l_^^l j> tlil i}L- i^j

^jl^l oL* U-^J ._^3Uail 1^ ^J=^J JuUdllj

Vlj_jll WL^l Sl^lj ;eiiL-Jl idL^H jljLlj

J ilil Jjjjj ^y. _j>-l "iliCi Jj^_; .i_ilil o^LjJj

Oli=" V-jj=J _^1 liii-LJl^j ,:^J=Ji aUl

eQl oia ijji.; .4|illl ijjliil J JiUail jJy

jjjJl J;>Jj" ^- LjjlyJ-1 JjiUl 4iCj.l

;;jai oUUllj ilL—NL

'Uii w,.4_i ji ^j ,=lii J J^=--5'^'l

JlSjii ^> l*_^_, Oljl^l. iJlll jjj.il ^LiL

.SIjJl SU-I

dS^.'i ^-Ui- i^'iU-l ^ji«. J (HI OjJi.j

iiJjl .L.J jjjliil dL. j- JT J.^ diiU

Jl ^ ^1 ^U.ll £L;.>ji J^, Ji .iJ.JJ:.'!

^- :J jl 'it i J ,liil aL. ij-l«i i^Jj- .iJl^a-

iL. j_,j~ Jl jlJjS'lj oXJ=iHi iiiil ilJl

__^,i_^Ni a>U-i (^'i>i JL-5L- jl ^_, .LLi.11

i_aljjl ^4-J_. "iiil oL» lO'Itjiil J "j^ji'

^, .(lijii^i^Ji) ji^;iij (gjS^ii) i.^11>
uJt>^ Lfl-i^^ Ji**"^ ^'^?^ * "

**
"
^'

ij^' i3^^

^jVl 0=i L_^lii J ;iL-1^1 oy~=i.l| ;Ji"

^''1 j^l kaj ^ .dj^^ sL- i4-Ui ijiU- *jLa* Ji

..J-a.il O'jLiiJI
Jjjj'j

"jjj^l

^ j:>''i'l
(1
—^' 'Jji -.i~" i«;sJlj «-J—11

jjpjljil B-Ux..^ *i LV-=?^ A^jJ jj ^J .U..Lfdfl

jlSL- oUl^ U ;UkJi ^ j£^_ U rlij

jjUJij |^j4-l Jf sji4-' ii-'i "^ji •j'fi}

o->LJii!l jU .1 ,:_a: ^il i>jt| oulj^lj

OlJJi!l aJ* JJ-1 ;_;
.oCJjJl jUsTj lij/ll J

i-U-Vl 1^ ji
J^_, ,>JI

Jj^
obUJi

Jp i._JI J oa^jll cLj-il ft^.oj
J-*

.jljI-l-aIj

n



.4Jj»i:dl •^Ij'iy' jj jj*r'^ J*
i_-LaU iujw ^ ^}Ul sU,l JJi ijj-aJI j^iij

kill ^L*^^jil flJJ ,ajv _L;5-» Ji* . jLji*>U _LJ>

W^jij^J JJ*-^' ^-'J ^"jj-' t^-^^^
O^jlill t>^i^'

* jijJ .J^roU^i-^l oLf- . *__U JiJ^ 6%j-- -j- oli^l^

»

01 ^f^ J1 ilIj^^ Ji*jJ <*iil ^jlii ki_r^' Ol-™-L-

i»^j .jb- ijl ^jlc- Ujji ^Ij
Jii- L»_,^^-__ jjjLSJI

^l^'^j (fij Jaj \*jj UJ oljLiJL -- iai lUd-^]^^

^L_.^ .^ijiiJi^ Jii ii^ j^bN '"^ o;—^^1

il)_)S- L.JJJ-J -jij-iJ' sjb')' LLIi jJid! jl_jj IjjUjijj

3j*_J^ --* ^1 ^^*r j'J_ykl LiAi.^ L\i-J3^ kJ^L*;;!

^y. Jil-^ ^ji .UI^l ji Jl ^Ul .OL^I JiJ

iifl ^1 JUi-Vl JI--3; ii\ piyi} .k^jjUl iJ-U-

^ \y oUUaJI e-_^l i^Jj-l i*;Jlj]j JjjLJI O^Ji^

s^Ji^i oi^j^i .>-^ h\ ijii.1 j^ _jU.'
.
'uixJ.!

J ^jUUl ^kjijj'
Ls* .-j^'^ ^' y-j J

j^l L^^^jVl iil. Jiji- ijJJl L_/_jll iJJi OlTj

.^JWI J OAit ^1 ^Ull ^1 oljijll ^i

3A-J.I
f-*^! J tUu.^1 JjJJl ^^j Jij

-.'IjV j> jUv! Jl iLj^'"^! _j-i ^^—oj

i^j>-l iUo' -JJ-i-",; ."^ '_,''_ '''

_;! ki^jUl

J^ij-UI ^^ jjL<il J^,j .ojUl ^ iilijll J]

j^l ajjLaal lijla C|.ji J«j Uj. LJ^e-Ljill

iOjoi-l oljl;_jl Cj\S'yr^ jj^' .Jjl^'

oiT;;^! J. dui jiTij ^jiui js:^ jijji

oijl;- LiUJT iijyj-Lli <.u.j Ji^. .iijiJi

Jl- Uji =i-Wi j^j .3_^/ J,yiij>[i ^j.:

iLli iilL jjLi. j_^ Jil uKj i^dj^^ Jjy

.J =1.^1 ^ /.\ ^v 'c^> Lj'>?

jjiLi" ^.aLjjJI .!>:>.. ijijl JjUll Olftjj

^ ^^U-Jl JL-::.L ;^^- I^<1 L^,

_^_) ./^Ljiil OUjJIj tbJl i\yj oIj'jUjJI

j-Ai>i i.>yi -ii^ ijj^i jy>ji i=ij

oLiVjJl Ji .l*jlk>. ^^ Uijy "iJl ,j oUjlll

(1 lY.) _'jla,!ll (tj^Jl Ljjili i^iis^ iHj»il

iiU^I sljUj Jl-il jJi tlil j"j(tl lititjJVj

.iij^i'i'l will fL-^S'lj jl*i^l J Hip

olf^-iJl Jf oljf ^ji^ iLijjJdl j^ -l3^

^>L- ^11 oL_^i^ U/-»- ojjj'il

^ oir_^l ol-l>JI =ij i^j ,,Lll

ji Zi-^ u^Lill olj5*;si'l j jUii-'il

ji ^_, -bj; Jii _Ut J> j_i_y^i Ji^

^ h\ Ljlii J^ >i .itJi ^>L- ^1

^.uij "Uil l-l^ "J; -ijj -'^^^
ij*

l^iljaj _iH

Jj,Li- . L^ i,::- ij£j J ,Sj^iJ,lJji-lj )'

^

-
1^" ^'1 lA?*-^ U^lj

ij^"; -J' ^ ^^ i6_L>»ikl

^ ^_jL*- apL-; iiU_-)Uij JUal_=Ji ^u-

..Lll Jj>. Jl ULJI ai-^1 lijll ^:-J

*^ oj^^ i<»UjJI olj^^ jjjj L.^1 ^Jr^JJ

a-LP _Lf fljla__J^ J ^rr^ "^j"—^ '—'yr°

.lj_j- -JljJI 01^ J.~ 01

o'lAji Ji, .(lilj slj^l .__aj ijJJl JjlUl j^

J^ oApL-.^ ^ii-; »1jI-\a1a- jj-i!l fi-ifl

yail \iA iOjJa>- 4^ LTLij
, Jit Bjia__JI

J oljUJi ^jj Ojjj'i'l iiJa jijjj ;r^>-J-i

J^>r J/'wji" -^-*^ '-^^ Jj 'J^'

Ix jl'Ij ilOjjj'il Uii ^Jub" jii jljil J_j5-

i?>lJ,l OljLil i^Lal OiiJM ^ A ^ *;- I* ^U-il

^jJl Jl. ^yf jj^i jjjl^i 5lj^

1 M °. ^ "^
^i^j

-^'^' 'jj ^1=^1 :/ i^^j-*-"

>Jj> -Uil J* 'y-lf l_Ji^ SAaULl ^IjJ,^- ^^ji

^j^'il LjjjiJlS' ijVj olJ I'-fe L 1 =, A =i

JsJ*^^ ^Jjj ^jilJi^ J>-V ii" T p-li jjar^

^>JIj ''S-JA OLfjil JLj.i_l i_iJ

.;U]l Jill JLjii>l ;^r^-^j

4^^ J* jij-"^' "^^b jij-'^' ^=^)'

#

.? '>'

w.i«j I'Jli- i{L--JI i_jLt) U-i^ 'ir'J„-"

oLiji_j j C*^Lj J^ ji^ljll Jf

-l^jjlj .lJIIjJI T-l»-j)lj if_j^_jJVl u-itj

^_^J*J j^?«j .u^jj-lj *Uiail CJ^LdJj tLjjill

OU-j^b tH''''-^^
^..J-l-^ O^UJJ j*^ J-ul

Jjjkl aJJ --w^j .Li-'j 'Jli- U-^ W^'^'

jTl^ J '^f-yjj lUJj^t L_^j-tjl o'JLai

iSL. j£iJ jL-o- ,!_:- .Iiiii-1 jl^Jl .^uJ

jjjji j^ jjtj iJ»^i oLi'yi J oijVj

.o-L».j)i ijii^i Aa^ j=i Ai Jl ;_;

i:;uiy Uit a/jii oL._^i^ j^<ii ^.
i^i\ ^A- ^ Jj ..ij^L^'iyjl Jt-tfU;

oLpUjIi ol^Si Ji-L. j-iktf ;U* uUll

lijiUll IJB 'lis-^j .iJjrlLl OliV__^'l J S^Ja^l

WjJ O-y")^' 'tij^"^'* j)r-l^'l 0^ JAfj

<~Jl JuLmJ- ftJLiTj «_i3J LflJj^l OIj^jJI J*
jtl—j Lfjl US' ,l^J^j ijkjl Ja-jJ j-i^

iJj-JI J ail oUjiJ-l. oL:1.'jil ol^_^

JjAJI j,ii« LuJ o-Liji JJ- .^jUI Jf

^ jjsSlij OUUij IaaT _b. (ts>-S'i i*l~a]i

J^l i^O^-l OljJJil JLjii.1 _,lis- ^_-

..I.3UI ^^ iJ:A~ JlS^l Jfl-iii L(.ll...^l

!-.jSj- oIj-j I'^iLi- l^ IVY ij~. ^
•t-Jt j* i^jAT _;t>>j 5Jjd.l oLiVjll

u - ^-' -- Jl ^

.i^.j.j Jl jL^-i-L jt^_d JjaII ^^ Jljj "i

j^ LilJjJ i»»jij ,s_,jliil iljlJ_J.I ^ tjjj

^^j i_/^^4il jjiJIj iJjji-^1 aiiill sljll

j! iSLJI «:L^I Sljll ,}^ oi ^;;5^ ~JI

,iJ:^l ^LVjJI

(jU o'^ILjI-.I ^yuu Lojl sjjiJ-1 _jii>; Jij

.j_fj3i-'^'l I^NLj*;^! Ja*j -L- J l*J /.ijia^

l;l. Ujji. ^'-j,J' JS^ (J*^i J<^ j^

Oli'ijll i-_jS:^ o>^ Jij .cLJt^'l J.







li*ij - JjSI *Jj1jft- ^j flij** Slj*S' "^^jl* Laj

^if ijJJi jjiii^ J*^ -JJ-i* 4J-—iJi y^i

^
^1 Ij^^ .l^jiiij ^JJJ^^ '^^j^ - ^j-^

^ .jjl-ll jl^ ^^ b._^_, iJ:.^! OldV Jl

•-'jjj"^' iijaj jj^'l Ji.il"

j^^j' Jr" ''-^ '^ Lljlji- ij-i- |_jU

^^^4-1 OjJ_j^l ^-^ *u*5v! Jjjja s_hL_^ ^Jf*^^

jU: iji JJ ,([il inj; fJ-J^'
^-lajll "ijil _>

i^tLjJl jUiVlj ii_^l J-J^l oU'lv i^J

tw- JJj .lyjij JtLjjJ ij>4-l iljkiJl Jjjj"^!
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. >,-j- ... ,..li I 'V. .1 .f ,.-.*- .1. ill.. ^U. ,.L„J.jJl.

j lc_)^ L-i L_:jp ^y^ JjJ -^l Uijl jjSu'j -is^' "j r*-' -^ o^

- _,Li:L.j Jb^Uil ^ y 'UU-I ^j ._,^j ^j^} Lfy ^U-ii

t^ji-^jj;. OL-SL^jL-j jli^j^j/j jL-j:.!;!? _y. ,
.^-Ljj-JI

1 _,k__; iiJa.. -rUii^lj O^Uj Ociki" JIUiijIijIiJI jv~ Ji^jS^J

'I, II iL .ri I. I i , .. . IL -.1-1 ;li cI I.: ' III li-.

_J_, iwUll Si^l i;_;^l >Uil JL^ll ^i J ^-, .i^li'l

^ti. i^ jl^l V.r~J '°J^ ^r^' ''^' -if ^'-y Ji "^ i^ -'^'

1 J.1 -..\A\

l_ip ^1—. ^^" ^j sLinj L^-i^ ^-^J ,_i^* ^(-J*^ — '^'^ ij.»i—

•

J L,l^jl J^b^ /^\ ,_ail .^^-JJ ,—^ -iy^ '^IJL

It w—.Ijji' ^v Ov*~ olii= ljJjSj .^^J^ iL- Jj^ 1
o Jl OjJ*

Li L.i - _1l -, I I I U ll \€ :- .11 -.' i -il

i:jUll J~.° -I' ^^\ ^>4-l ^>-" ^.(^ ^-A^' i'j^'' 'r - .:i-Lj^l

=- ^Sll 4„ljjSl i-^L c-a]=_=I,. i^yJl Jl-i'l =Wl 33^"



m .^i-Jjjl' JL>v ^-JjnJ .J—J- tX^ J

^ A' ^J .liVL^l jL-j Jj.1 ^^/ JL^ L*a=I_. (ijJUil ^». 1^1 ^^J ^^i

V^ J^"^* > i^' • jj^. ^LL-jl ^ i_k^l| sis ^^ ^_^^ ji-j^ l.T^a,. . .

--^' ^i- ;i^>'' ^.'J-' =>^lj 5;^1 iA^Jl i^_^l ^^^_^^ jt jl;_j, i,^ ii_,

.si^jji L_i ju-i ^> __rS'i ^_^i j^jii iij-^ji ui^J'i j^_.

.JWxl^^

^ ^ ^1^1 ^;>^.^^ .Jl^^ll^ _^^ i^^L. JU-l.ll J[ .J^\\ hji^ '^p
^j;j>^_j ^^^1

J Jl^i Ol-U ^j .W ^> ^j^ ^ OJ-*=^J-'' .jij=^' 0--A^^ ^^j^b ^^ J^-

j^jLT n t^-,^ \}\:>^} i''^<J\ lJJ j{^\ iiy^ Jjl,i J, LlJJIj ^^ij ^/i\ Ji

.^L^l Ai>^l Vl J C-^. SU^ ^^, ^l^_^ ^^ J jt^S'l =Ai ^- . J_^l J

^^'^i'J^'' ^'>-'j iJl<;-Ll| 5_:iAj L^'U^il JU:- a^ ^ ^-aIi t^b^Jl ^a;^1I j^li

^Ul U?^ N i^.^; -^\ ^i^S'l ^i_^lj ,L.ijp ^^ J {y_4_,Li;) i-LIIj ^jSUij

ai* j^..^-; .i.llt ^ISL, iiUr Jlj,^ jLL. Vv^r ^ '-?^L>- ^l|^ _j» :-iJl_rtJ'j ?^l^^
._uiu j^r ji^S'i j..,nJ ur ,i_,iiLi 1^^ j_^i

^U^I iv-=. Lf^^ Jji- ^ai till ^j i^^: y, ^iil ,oJ.I _,.^l J .^^ l^ oj^j
L_;>JI^ ^y^^ ^ i. . Ji- ^lyl ,^i ^^1 -^ jLx., ._k^l ,L. i^jU

tjljl j=-^ ^ W*Lr- (
Wi

-1=~-J ^) Ljlj^S'l ^j L,jbj_Jl^ j^^ .i_^Ul
Jj^ iiii Ji\

Vjbj~Jl^ =U.I ^^ ijj' iloi" ^tij^ ,_;_; ioL;uJl X^ . JLll tW^ i^,j«j hJy, ^3

1 ^j_ji>^ «j J[
ijjiyi tUI ii^ ^-ilii^l L-i;! ^Jl -«_; .Ujb^l jj 4.

J* t=,-^| ijA ^i.- i.rr^ ou-^ij'if J j^. .|ju!i ^ 5^ij i^^. ,_ri j._._i _^ ^L<i;.ij

^•^ =L. i_,^^ ^ij j^iu.11 ^i ;_,;«, ^i^i^ i_,_^ jji _.^ ^ i^ijji jls;,1j i_^^^ 5[

^j-- Vj^ j 'ji^ 7^' W^-=jr"l^ -7'J* ^ j-iljil ilsijjl ^l_ «iiy ij^j,^ \£j^ ,L_,| ^
'^' J! V'- ^y --j^ ;-=^'~ J-^.-

..-^ji^l Jli^' V-^'L ilU.,-A! -tj^ j-Li. ^. ;L-r

Sj^^^l J i^^''> J'~^ =L. 4-^^ L-Aj:
, J_;^,'l _.^^-j Jl^^j^ j^ ^jUll V-v- „ii^

JL-Ail ^i _^ wl Jl ;:j_,.^'l ji-U.1 jj_| Jj,:S' JLJi ^Ij^^ .I
j

,

ii ^_jjl J3_jk^ It

Ja^ j.j„^ J-L>* tjt^jj i_l^ ^^ ijL cb-ij JP*=J (^ W' -i-J^ ^L-

oL^L i'lj_j,^. li^liJl J[5^b i:^ ij'i—. ^ :ii; i<„'ii BiJai. ^^1| «J; i-y.1 j_j__;j

Jii>i itLiiJl^Jl -kjiL lajb- iLSj ^L_l.ll .li^l .Iv^l^^^ l^.yu iii^dl =Ia j;^; Vj^'

iUJi ir>-i .^4.^-_, ,L_i jp ^.^ ^ji jji J a^i j^-A_ji ^^_^- ji jjiiji

lJjAI.i _y to-J^lj JL-I-" ^ i^UjJi j^^i :ol^ -^t^;^^ L,i ;:,U olkJ:'^

U!jar_r*_jLr 31-,. , .

JU-lil^1 J ^_^ _^^[-^i i^j^l ;JL-iJl jjjJ-1 J jl=^ i^lj.11 jU^ll pi il

xJ^\ ^ij i^;.i ui^, jbLJi cri ^1 ^1^ l5^i '(^.-ii' ^1) obUi j~_, sjij^r

lV^^ 6^j" j^' ls^ °*>'j^' -J'-lLJ' J-iij LL_f J^ ^j^ ^j;^! ^rjjl _^ j^-jU.

jljiil IT'iL. J—i. _jLiiii Lxj iSr,,,,nH l!)UjU ijjj^j ^bij ^.u lJ^^ W^ «4i -' i^Jj-^JU

.Uiji_l i^ij _^^ ijj:-Vi jy^ iji-f^ y.^ ^^I'l jj^ y-v ^ ij^i^j^j ^r- yr^'l

'"ji?^ A^i ^>^' :/ Vj^' y~.i Jj-iJi ^ J^^'l j^ Jii -i-W v-jJ-' "t^ ^"

.^:-Uf)l i^j4-l vi -^r^ J! i.;-^ ji^Vi _,b_^j ^_jjai
_,_^_, 1<;;V ^_^

Jt Lji i_^Nl y^\. i^_^l ^Ij j^S'l ^L (_,_^l _^, ^, J^^ ^_
iSj'^ ^; '_r--J"'' °^ J"}} -^J.jL' ^/' " '5^::'= Ijj-L^ _> J iL-N S^_yjl ijU-l Jjla

.j«^ll J^'j jiC-jAl _,jJl jij
_j_,j
—U li^ 'j--* ."--^' ^^' is— Ijl ^ tii. i -jtUa-Dl j^L.

J% ^\ y^^, .ij^ll ^Uil^ ^T^. i"^ .-/i ^l— Wi ^ Jj*-il JA^'

^W-J '-^' JL-^ J ^M'> ^Lj-J 'UV/^ ^jA- ^ ^l>]ij il:rJ ^;4J J4- -^

^y '-^r^' J! "•^— ^J JlyJl -^ji-j ^Jj"l'l JP Jl-ij L,j>- ^^ J L_j~iJ-U

.,JWl j __Ui. j^j p_^ j/i JCLi S^\ J\A-\ ^)\ Jui ..ijij^l -^^\ ij^iJ,! _._j;^

^j^ i:^" J'' '»-r^'='' >vi'» f/ Jijr^ '',-=--^ ^t^-j ijL.^~r_j_^- ^^ ^Ni j„iji

Cv^ ^LJl i^l^l Uj,^ j ^iiJI |Xl-i Sik^ Jl LJ>?-^
j^H^

iij^ ^^ =ly>-^ iiC

^)\ sl^l^^ ij; ^1 LbNL-4.i1 JLi. V-i)L Ml jl> ^ yjj-^^ bdr ..i-j .i;;^!

JU-I J_-y--

LJi- Jl L_-f ^ ^b iik:..
J.,

ij^ ^^l_^i Ji-i^ U,i ^ id^l L.-^rL_l| _^i ^jLIS

JL^ ii£ LJ-.1; ^^ ^s*-^^' VJ^' J\ -ufr-aJlj Jll_jUilj jl;-jC_:^jl; 1^ t^Uii V-iis ^_.

(U=; .^>Jl VVU-^Jl JL^ ^L^ fjj/"';^ JLr^ ii—L- .^j . J^>l ^ jb:L,j j^l j,.

.3^^^'! ioijJl v>l vi' v^ J! i?^l IjNL^l

M . ^^ _^l^ JLi jiJij JjJ j,f JU- 1:.- i^L ioj^ Jji JU-i. J^ Jl

a^ ^%. :^; .
jL^liii j=.._, Jl J./-,J^\ lix. Lv>JI J! -ui-ll J=^b Jl^^

JUv jjj/>'> ^.- ^> ^X' Oj,-^! JW^ ^,.^' -^-^ "^U' J^-^ j! ^/"W^ ^J~^

yo,



J "j^r' ^

.•U-.uI! ^j]_r^\ J^Lil ^Uil j ^lj;)l i^LLdi ^^1 Jfjii\ jLo ,L_-i j/: ^y^.

J:«^ Ljji^iJ ^"=^" -^^j Jy-i'' ^>* ^-^^i
'^i^'^'j W'' J,—• V,"^ J^^J r^'^i

.L-Jjjjij L_^L. ^ ^ijjll i=UJl ^ Ul* ij_,j ^^1 \^\^ ilUl j:>i ^jl_^ ^_^!j

.L-jjOjIj iXiV tij.-' Ai^l ^ ULi UsIa; ^^LiJI l.jl_> tCiJj

^^ _y ijyVlLi^ VJiL Jjj .jH\ i:»-_,jJI ^ JiUl iLJ-lj ibil L„F^ :i,j.-Nl _kjy

sjj -i^. :<^\ Xiijjj L«;iii ^jl^i Ijiwi ^11 jl_jli j^ J j^lf^i i=UJl j^ '.?',. i>Lll

^j;.l| Ijji ^fL .j-^iiH ,Ji_a]l J^ ^ IJjI ^jX- V jjlj ^tSLi, iAi:^ '''ij^i^ jtLdl aJ*

.L._j~-. _j* ^L^' ij4-l ^ 'J>- S-^lj iiki- ,^Ui;J '""'^^^1 J^L ij_,J>Jl
_;_-

.V_^l Jl iiiljil J'jj'^' ijuj-)l jL>J;Sl oULij :;ii:;il 0I.UJI ^ L- U__J '^.r^^

^j lL^jX>^ jJI o.-L«ik^ JilnH *-^_/^ j' fjLj::*^ _,;>ij ,J L^Ua^il 'pfl jIlUj 4^-0^
i_5^"

'^^ia^

^Lii -l^ .jJU.ll ^ ^K^l .—^i^i „-• ^'j^'' '^ j^i .^'VlUjNIj ^^' y^

I - jljjNl U^^y^il jW-iS'i oiJ_. y^l^iil oLUJI

iaj; iv j\ ii.jdi .jji jLiL^i ^_^j /'''ajUJi OiUi y T-'^uS'i, s^iii iyS'i (liSx-L.

jji J,^. iTjU;! jjUli ;i -^uNi j.^^; _^... X;, ^ ^L^ijjdi ij.li ii Vi .^jli sL- ^jy ^U

^ S-i_ii.l OjIaII ^^ _/'Vl .„.iil -L^y J]
jkUll ajj. 'u=J^-

J:\
l^p ijlyLl Ob^jij

ij.l;?! U=jll jl=U.I. iULi-U i>J.1 SjjIXI jkUil ^ JjUOJ ^i ^y- OJ=«..j .^-^iJl

jj jvjJi ^ ti^^>'i iii- ijji^i x^)\ iikdi ^ tiji_ajij ti_^i ^.py ^ _^i ji

-^1' — j^J^l j,L^aJ1 J^*--liJl OL^LJl oJjjl i^l:>-l ^^ i:i~.jj'l ^ili*lAl .ij*. J i/r^* .(lUijt-

j^jj^ j'j'-j=^ J* '"i^jj^' -1^ V -Jj''' J'^' ^! lOrangutan -jWi oLj] J^.^ .i3Li.1i

^Ij _^ ^ ^~M; .ajj^l cUll ^ J^jj JjU-LiJi ^r- IjJlJ ^y J^lj 'j:=^' sfJi' J^'-"j'^
''=-"'

J\
LiUl ('.ii^ll f^i ^^. ,JU1I ^ '"''ijUij; ^I ^, ijiy/ J^- j5L^ .OlfjsiL 5_^1

^-vi>- ^ iJ_Jl J~^ X^ ; jjl aibjil aSLJl ^daUll ^j U-l i 4j^l iU-l ,JuL^ jSLc

^ L—Ldl'ij j_ji-Jl __li. LjjiJb i_-ill ijJ_Jl oUI_jJ-l ^-j .L.j^~. JL^ J CijJ^\

-rJ'^'jJ fJ^J^ 'f*J^ Lfj-^a^ 'f.-rifji- 'fji-J^ lSj^ ^^' i^-j"!''
:^'y^'l iJi'^l (1)

i^jii -i-L^'LjJji jii_-i^_,'b'l^^ ^,-f j^l— ^" ij^U-iJl ^Jaill ;_,jl^l jbU,! k-Jj^

i;U _.! lisb ,ju-aJl ^y 5^^ ijJsLdi ajji ^ \^^ ^.'^ j_=s t'iiJ.i .^^-^ ..a^,-=^. :^i ^j
'iJjtS-' ^\ V,Jt!l j Wi'ji ^ JjjJ-'i Jf ^L_lJl ,_JiiJJ Sjjl^l aiilil.1 -W lL_j_;j ^ .IjW"'

libUI Js-jj j^l Jl-i Ui;l A^.j .i_jji-l "^Ijji' J'l'j' i^b' [J=^ S'-^; 4J^-^' ^
L_- .S'l v>i' -^ -^> ^i* ViiJ .J>t J;iikdl ^yU i oL-ail ^Ui ^<J iLtj bjli UL.

-liLi?- ^^1 ilii iU_j-J LL_iyij Ji~a)l JUJ^ 0' ji^ la-ljiill oLVjJI ^
Jj.^ *_j I.;;*- J ^s-lj^^i Ou 1 *.' ^ r-" ' ^y^ ''^. J L'r'" ^W'^J iV 'J_- i-i ULu Jji

^JJ^) J,i^l JU-i Lajl ^yii .".:-J' j-Xt^ Li''^'! :,:;;-»iiJil IJ^ .J^! --J^W* -r'^^J

iJl VJ^ 'j^' ^Ji-jjil •"LjjJl; ^jw 'ijl^J^ iLL>i. yj^i-^ i'. vi uu. (\.y\^\

^-lijl aslt J_a; .tlj^l J:5J ^J-^y,! iS^\, {iji_^l Ai^Jl ^ j/''l'l
^
—ill LjuJ _gc ^jjl

j-y 1 o/t- bij .(.l_^S[l JL^ i^ljil >bil Ji J5S/I ji^iij ^11 :;u jUl; y.ijil <^^\

tjlu^j «i:_.j ^JJl jli-l ._i=jil tl_jf!l jf jjill »i~i (t'jx—'il ii>- ^^ --rJjJJL^' -i;—!' jIjj _yt

iLL»^ i-w'b i-'jj J_^j jt ^'iji-.'Jfl t-UlI^ iwki^l^ i!^^* i^'>-^'
^1^'—^'' ^^^ "'ji-""i''

t ! Ji L^l J .k_jls- A™!:. •! UU- U-L* L^l ^^j^ ^^J^J Ja—'* -* ^j<~-L^ ^jl'^ *-^j*^

iJl.-3j jj^ iij'-'-« -ui j-L. j-A-j jLJ ^ i.^jil jS»Jl ^^ ojljl ii)=iil -^j—ij .OljLii)

.UjjjJl5' L_jj:»- -^'i;> J™i -i-'..j jij .-^W

tf yjlj OL-i-'l Ai^l -kJ:l ^t^L: ^ jUiVl A- .^_^l i_,Ji_= OL-Lij ^'I'lj v^^^''

V ^iJV'*^ ^jt*.-lj -jjjjisj oL'li- l^^ifa ajjjij Aj La^i^l *U1 a^JkiJill ^''j^ ia_fliJ^ ^i^^"^ l.^!

iV?«.^i O' .jIU, ..Aj i^jj-i ji ,_j_jUij (ijjjNi) ^:'>iJij ,UrJ^I

.
Jljj'il K_y)'l jL^i'ilj jljjVl ij2jyill jl/.Ji'i'l ^-. ^iliij oLIp ,\ (JljjNl iji^j

Sj^Li ii^^ljI^ll.TcjjAdl^UII Jy^ tiiU-ljJl L-i'j.' Ja—jJl i^LjJI iijadi ^

'^j^ Ji ^A^ c^'-J' -i*^^' J>> 'A- ^l—^' >^' '^'^^ ^' i^^>

.^L^ ^j^-L* oLlt oI>o_l'1 a_Jj> o^
4'^/!

"^^j ^'J -^^ J^j; '^ ^-^^^ >^" J ^''-^' 'j*'-^*' s-^,-* r'-^' ^1^ J o-ijuij .i^ij

.kl^U liv-lu JjA:>- _j> _fl>»-^ jI jX JjJ Jj^ ^^7::^ "^;~^ LS _r'7i

^y^ J Cs-^)'' j^ ^l-J' ^.^'y y i^lAjl jl.U.1 ^ Z}Sx\ k^^p oLUJi ^^'

.JL-Jjl |J yoisii oUUil oLli.ii aA* ->Ai'j .ji-a!l ^ji- ^L^b ^'! ii j_jJlj iL-f j^^

.Lj Jj jLul 1 *lt J[ j*^ 1^; ''^^^-^ ^'^^/r' jy^^ cUm}! i^L^ *L?L*jj v-^ p>-L- J_p-

L_.Ij iJa—jNl JjjJl J..-i.; .ysjjt -^," ^ ^'^y^ f'^'J'J ^5 :Jj i^i iS'^' L--1 ^Jyu"

jj^ iJ^ai j-Uii jj_ij i^-_^ll^ iiUlAjl jlaLdlj lii-jjl W-fJ* j4''i'* -~-^*,' >J=-J-''

L^^^ ^ (Uit-S'l c—iJij «i_^i ^L^'j—'I Jj^ -i^bjl' -^i-^' «-l~-^'i ^I^aJi JjjiJ

.Jsj «_Sj- jbljl :^L.jJi
1

1

)

roi



^If i^jjliil'l obUJI lij-iJi J'Ji^'i'l ^j> -ijj C';— <JLJLlq -Lr4 Ja.^ .Nl

.kiU^i^l yJL-i- ;kJil ^iiLJI iLJ-l Js- (Liiillj ^Jl i,^ J^ij .iSjadl

iUiill Wlj;u."i'l jUl olli jJ^ ,o^i ij^ ilSi^j;^ (t^j^-^' i";!) ^;-^))' ^^"

.^.iJjii J /n j! i^i =j^ ^-=i^-j L^S'i ^>i

t JjJ-lj «JaiJl atljjj LjjI «j_^I liiiiil itljjjl Oj_.jU jjiji ^Ul JAt Jjlj." jl .l__J^-i;lj

jS\j fj^ll k;-~i ijj^' oIjUJJ jkll OlUi •J_-~JI 'ikijl ^^ Uj-^' .j*"^ .. .Ivv -li

9 }^^ jj-Ufll Ji>^ OlUJI ijl > Jjjn 5^™JjJJNI e*__,J^l .
"

'-•'-
- .J"^"^! le- iliij

«lai jl "i'l . ^ ^ =, T ^ ^jiiJjj ji-Ajj" Ljjj; jJiJ-l J'-It^L fi ~\'.K' ^ i:i-Ui,'i jj^ jU.^'i'l

-P^U.ll
i'J'^'' ji^f j.̂Ui'l'l

3,jji L-tL-J _^ll LOL-i-Lll .i i'_,<L-jill

lJI ^Vl .A^ ^^--idl J_.JU ljj_i. jiyil ala j>J; .Oij^l -i^:—^' ^L^J itU. J-i'_- 4 "L-

^_,wJ ipl j^^ tJ'^^-'j k^L^:^U-_» ^LJ^* (l/^^^) ?-^-^I^ L*:^~- J la:^:—jJI jjll JIjj

i.jiAii miJi >jj ..ip" _is^ ^,...^.11 ji^^^H '\p: L(ju)i ^ ;iUi «.,^i ii_^L; ojUi

L_J (^jLijj) ij'i-'jt} tfji^'lfj ^j^Jjj^j ^J 1^-1^1 j-iil Uid' J^-i^j .lOltLjJlj i^jJi

.iij^s-Vl olijjiil JLjx„I jf *^1JI ^j^' ->—-S"! ^jjljj iiijiLl l;.v---j-l iljil ^k" "juj"j>

«plj_iJl jS'ljll j^ Ls^-i-j _fcfji' J?!
«jii'_J.I ol=rj-JI ajji ll tl_rt-'l ^Jl; 1 J~al Nj

j_l4-l ^j-~^ -J^j-^ ^T-^"^- ^j-- i'^' 'j'j^' ^'^jJ ' 'JJj' i^ sLLJi ^linj l^

i ili.ll JlS^ -k-j Jl -^ ri A ' .bjUaal "jLi-i- JI-lL ij" ,—-"^'1
Jl . jJI -^ \ -S L s 01

j*t «^li!j Jii>.> JjJ^r? ^-jL ,;;5tljjll JatiJl ^^^ ^"i'l .<—Sjl j^ Litljjjl J Oji—Jij

Jika ol»-ljLI' ;. Uai Ul .IcL-all ! liai J jiJj^.^'Vl j^ b—o jji JlAs ij_j„ Ljij "i' .iilJi-

l^ iji^j .,vjji jUsx'^'i J Jij5- jS-ij i»^j.> jj- LjjU-Lujj i^Ai' jTijii jj£; L. Uiij

fLiJj ijwJl OJ^-i- ii^j»-l if^ ^j^ 'Jj^j" -*^_jil
ij^'j^"^' ojLialj j^'jj—!l jIs^Ni Ijj..

IJjS'yi «;f-_jll j-llaJI^ Jj-Jl. U*t._^ o'x L-Jj- iOLjUlll _^iy A> UU l>Laal l)i

,jN Jl iiLjil il__il ^v^ > i_jJi_j.ll J "AJl^ ijV.>iijj jb ]Uil LSI .J=lt^ j_^ »UiJ Jl

flj^ jUial <^lai» .aL^^j ij;La3l I ^15^ ^ 4..^ ijs^ ^s Ji™^l ^1-^ ^^*:^ J L?-i,jl.£'*

JojaiJI cj.- i Jlj^-^i'l j>_j^I J_i i__.iill j-^j Jjl^-'
Jlj'-'^')'* ^+^ liibi^ J^^y^

jl-JJl

.^*>^1 '^j '^

a! oLi-™Jl JJlji Jli. L-f J l^i-ii f ^H i^L-^i-'yi KjUiJ'^Ji ol_i>^l jli L,l.Ui ^_,

^=^j Jjji- Jj-I Jli Jjni_j"j loj^ ^^ ijjLial sjj JbUl lS,tj ,li»- iJ^ ?^L^ OtLr

lijjfj ojyL«ij_. ^^ -^-yA _jlt- OJjLaa^l jJJaj U Ml^_) -Ij—;j— -'-^ /JIj>-" ^j ^•^'^•'-^'

jj-lj l_^ IjjUtil \y iijt-L- it-j_~; oJii^ L^'l ^^! l_^ ai^jNi _,j-Jlj) __l JIjjUj -^jij-l

^yij sUail^ jjlj ly ^^J-njj iL..! jj^ Vj^ J J"^' ij-SSJl ji'L^l ^ J'^ji- _^Ju'

^l| ^_jaNi oUl^l _^j .Sij/Jl iji;.:i-l 'ui J ^jl^.^-JI jtLdl ->l>i*Jj; Oryx i;jliU

;jj_^ _jJ ^' ^'Ulj.^ .U^i.a'l .^,j.V .^ ij-ijJJ Lv=^Ldl fk^j ^^ ijUl ^L^l j^[l\ j
_^)"i'jLJl ijUjS'L- ;4~_iJl olil_^l ^^ JjJ.:^ i J _i-liri L^ ".ir J .JJ J- sLJJl o-^

jj>.l obi .J eLJjill j^^lj . jjj,iji!l Jjill J -itj; ^^ Jaii itiljJl ^Li.i'^l _j*_;
(.(ijJl_j5'

*(*^ giljS^lj J"lij>3l ilb^ijilj ^JflJl; OUrr" i^'j'jT^ W^ L 1 '\ ^ T Ji*

^Jiiii^' . ,J,yV_),Vj OjjP jI ,1jI_.5u Jl •i.ii jAJl 1(111 j_j-yU- "J^'' Wf oUljj- J"-i-'

jlS_ jji.1. ^1=1; V .,JUll J jlii ^1=5 j/l li^ J'l '-^4-'! J W- "i' -r>^ '"^i v^ij-'

jjjLjLl j5^' ,L-Ai. bijj- ijiJl ^^ ^1 lO^jAijJI a;LijJl Jl ^.jILoV _^ll j,J- J^l

OLu-i'U J-.-ij" Jl Lt-^L-Nl jlJlJl J a_j3 j^ Lj^ ijy^^ J Oi^ij^ t_L.l IjJ-ji.

-iU-l 4^ ;J?UaI /-< ft*—Li Ol:*-Lw< Jy tjl il ^jj .ia*-j jl ij T-iJl JjJ r»-^^*^J
Ob—oUJij

^ uU-l JsLill =i^i J JL4-I ^LJl ^-ic^.i .
JL_iJl J ijil j) 1-J li^-jJl W J

.Ja_jS'l JyiJl

^ J^l| u^-"^ Jl"^ J -a_fjU ^ I bJI flAP 'f.«_Uj jaJi'l !." I'l.^ icl^- ic-i^^t^ 'i^^l i ^._*j

.jli-l T Jlj^ Jl ^'L?- ila
i 'h^' jl ^^ ^JJI l(j Jb A—i v»_a jj?) »l^l j-^lf ^^Ji;

.L*~l i.?_rJ" k_^_^i^ J _;iitl obit- J fl.^1 jj.Ji^J iJ~^J^i^^ '^l_^_J

ill ll OljJ-l oJj> *aIj
.
JUll J ''jj'iil *^l—il oW-l^ ;;^ JAf 'lJsjI 1—-1 jjli Jsji—

ij

OU-j>i JlJill li^l ^^I'j '^'oi;^l_. L J^l J 'U_,..^^ '»-=j^j v-^ vS-iJI iCobra ^U=il

,L~I J_.i -rjy=r jl-f'l J .'ifUdl li- L^j^Vl oi^lj_Jl ^_i ^,J>Jl ^~«i_; -ijUJl =b-,jl J

oli oliLiUlj oljJJ-l ^IJ L-^
J-.

ij^ (.Ij^ri J S-ij'LJl i^lji^>'l oULJ.1 j>;

.i_,i..-i:- r . "^'iji-'i'l '°'^''iy^\ i_^\ J_jl= jjl=^x! 01 ^ij .ijl^ll iljjkil sU-i oljjj

iJ.1 oUli^ll y'liC; j! S>lil ^'l_^>'l ji.ULl J Jail i_,ljij ,;biJl J jjl ^Ij^l tjSjjj

.^'I^^Nl jL.Ldi J.

^i iTN .i;J .Ljl.j,j lJJ-I ^ll_, (Llj">lil) (b_r^l i^-ll

_,1..L" ^ iUi-i .V Jt ^J;j
01 i Plasmodium Falciparum

i'_,-l J^ -J,*^ ^r* j—i"
!• '} -"-T^ J ".jj-^ y^it ojj-^ JljjJ ^J tOllk-iLl _A^

i.,ji-iil il il tjl —.1 J^' .«ji^ ijj*. Ol.«jj; aJu ^y _j*_. , fjijl ilj; %Ljk.l' IJul ^_:| j_i

. L_-l '^^i- ^-j »i>- J 1.*;^ i lL^I -" -Ltliitfl J^b* J oU-jjjli ^j *J ^jj—

^

Ji- i^Lj.1 jii^J J ij_r^l Jjl_.J i_^J J i'i.U«i' dJ-ijj iJiJjil -ij'jib i^if aj'j L_.l

jUJIj iiiJi i-;l_j:j .'.k-"
»^'^ -^j'y W "i^"_' .b-_Pj:^ iLii; ^ Jljl V lO^I

jJjLl ^ij .lui j^ "^^J>*l „-* ^jy>''' -^'j^/i' r^' cf^ hr-^ S^-^ J^ .>*=^'

Jf_j 4id>-ljJlj SJL-^I ^^1 J_. t_jjj_jjj I_JU_^ I..J-J "^ iL_J_jAj'l jf (lj=^l ij *jVjJt'l

olios' ij^jj jj—ryj-^l -*i^J .i-ijiLl ^^,_,j—ll ^^Ij il 1—1ji- J_) 't^}^ J"". _i="'j-'

,Jj^l| 1-^jtj '^.jT^i b :eJJ-'-'lj Jw^^'l 'l^'j-- '"^ 'y^' J -i^J^^I ^ 'j^

jJu^ c toUjL*!'' j=^'j' J i^J^l ^.L.;:x^')'l^ ^LajVL ^Li_jjl jLjjiVl Ijj 01 Ij

^'bj^j fL:_ij OI_,^!b-j _,wJl ^^; .(ijMI jr^>) tJ'LUl !JLi jlillj iiJl ^ly^U
J*"u'*^ l^l Aij4 j^li:.' _it * ^/V>^^ ij>**^l >^ J L5^'jr^ .Jj^ '-* *J^ wWi?^^_f ^Ji-^J

J ^^Li ^! J Ui>__wi=^j iJ^I J_-i JU-ij ^v:v:-- J -—^^-s Ol?*>l,- ^jtjJI J^Ij^

!^j J^ -'->-='* J* ",'^,' ^^' r^' 6^^' l:-"
'/'* J^ ^y^- '^-^' C's-^i J"-^

^ 'i-^,->J f-l^ 'jJaJ 'rj'^* lO-* i'-^* jl-.^' J_|_ji-J i.JS-^' J *;^l jJ Jp'i* J=lr^' ^y^i

.j-iUi ^ s^j4-i jtbJ-l J! idU-Ui jkUli ^^ ,^^\ y. XM s^ Ji;

^r" =—^ ~'~^ J* ^jj'-' J'j' iJj-^ '-'^ *r* ^-JJI* J,il_^
^J-:--J

^^-sll "i^ l.Ul,b

j f.*JL; ^
^.^JJ'I 1.LL -^ flJl L__^ "lA^I T-

j»j:~~-J
.J-JCil- w^jj-b L^'la; .AJ^J'I t3 jij \ ijj-L-iiJI

V,-^ j^ ^yLJIj J^h ''^-j:^ J' ^f-^' T>^ i^^'l ij'i:^! i^J-j .fj^j-'Sll rli^l

^UJIj fjjljj'^lj i-jtiJIj L_-*-UI Li^^Nl ilLjJl fl^jjiLl ijljl J—ijj .b-jl jj- Vi^j

i^_tS' ^ysj ij_^LL.-_, ObUli" tl_.i" J^^_SJii*L.2Ji /iy,l iUi "i'j .ib^pU^^UjJlj

. J -b' i-'ia 4^-kA- J hi t* ^1

5^1 JJLJ.1

^ijjSi Ji t io">i5_m sJjt ^1 ^i^j .ij_a.li i^iJi o5i>-iAi ^jAj '4f^^ Jjjji jUj

.£,:_i«l| jL+J-l —-j-id Li- j^" ij.-^ "L, ^i :^jSJi (A)

1-eT



CjL-1— J-Ar- kl_3- lJ^/LII ^ lj=- iJl* ifrb-J ijjUtJl oIjUU jLiiJu'il jjaj ^^Ljlo

^y^i ^ ^S'l i'-Ai^l oUUll J- _^'il f_^li Jlil. ^jj;!-' oi:j(_^i ^ ;^Li

jL^t^il AJai jUif L^^^ L^^* j^JaJ-^ ^j?*^j* tb_^ Uc—sj j^ fll^ tk_jUt^*bi '^ LjI*

L^U!i ^ >!U-S'l -V (ji JjS/l iJ>l ObUi Jal .L-l J ij^ i^^ ilj^l iL*l_il jj

l-jjS _j
Lw^j-Ulj ^x^ljj W'jj ^ Uiajl Uljt ijo j_»^^ 'wjJjj -< ^i

-f- j/'i?1^ ^^^')

jX_^I^Jji, .Jji^l i!-:A^;_';Jl4=rU l^W i,Jii» J, ^jtZaJ^ \j1^ Jj^l JlJjJl ^ ilL^S'l

;Ljjj j^S^'' j Ji^L.1 ijJ~a* ijLwj i-jj—: il JjJl »ia« ^^ ISU tiiLiJ jj-uJ' iS^

ij=ijl J* ^aJ.1 oIjjUII i^i Jl "ij .uiJJi\ J fj/JI jlfjj i(jJU!i J i^\ jjj_^i

Ljji>- ij>^ .JUil ^ i»Jill i^lL^'il JiiJI i^ ..j-a: ^'_4J- Jjj^'^l jljLlI nij" i^l-^

Jljrl^>'l l-u._^ _j S'l ^1 ji-=j. lL_jj ^_)I^ i-J^" J -t=^ ^i'^l ^1 W-i"V>

J(5-l—jl iJLij jb—fLj J;j^.»o j iVsJ*" j^'j Jaiill j^ dJjJji^ oL^ly JA.--,J J,_-.l

.LTjjj tJ'jjlj tJ^I Jji jL^j '^,irs- J^j Ja—j ^j - |JUil ^ iiiiill jiiLJ^Nl

ilijjlj lOJy^lj iji-iil ^y 0:i.i?^'j >^'j -Jj-iJ-l lSj^'^1 i^l 4i-k«i,l oUtill J—iJj

lJIjUI a1«:J
-'^j-r '^j~^ r^ Lf^^ l LjL.1- ^^ *?»i ^ie- I—

I
i a^c-'. ra'i c iJa^I ^ j»^

L_.jjj jj-Ji |_ji Ljjl -ijTj .j"AJI ^ il.U)l jjl ^j ^'•y J^ f>dl ^J^ Ls''^ f"'^

j^bil li^^j .("lil-l jljl' jjjsi kl-j- Sjliij "^J^'-^ J^^ i^j iCiLajj _< j^

'

~
'.J //>V

jj 'jJJ^' "^ -^JJ iJ^J^ uiii- j_jSj iJjSolS' Vj*j J^'-^ -^r^ J^^'-—'
o^U-gJi ffi^

^ji:.-i^ ^l lo^-ll -bl
i^j J*

jii Lj/ ^ i^l ^UaJl -b.Nl Oir ioLuv->l

.LiJl jj; i-^^jl iUUJl aJi j^ iiUjL-^l ia_^ll i?._j4-l ;:j_-Nl J_,jJl J AiUl sUNi

fU^I iiy.1 y^Uc Jl^S'i ^i ^ oUL^I ^- .^/^Vi juAJI ^ .Compact Disc

OLf jilj o"l'^fl ».->vj iSdsil 3yh'~i ii^l ^cbjlLj i«liil S^yLl_; V^aA^^ '^'^y)^

olil^lj A^JI jilvS .ailklJ ^js^Nl jiLail Jojii iiaJlj 3^1 L-.i'i.j^ V/^ •^'-'^ -^-'^

L—i J^ iUi >o>j ,4^lLl ijill j^ j'yjl ^ 3jJjiUlj_;^5^]l I.
".-' ji'y ^y^j liliU. «i'L_j_j^

j^Uall L_j"i'f j,_iil ^Jiw-; ,i.jMil iiUiilj 4iJI jiLdU ij^J^l OlJiJI X,^-} J ij^

Jl .i_^ U;.^ T Jl ^U-! li-AJl vj^ J ^j JSL^ff i/i' ii>~fl]l cJL~;_^'

uUali JjNl j^W^I iiJI jSLi, iJOUl J .^j^\ J ^lUI ,^jl jX^I ^. ^1 Jl

IJ-J jJ ijK^ "^L^_^ OljlX.1; l;^_^^ tl^ Wj*' •-•jVJl ni^l «-t^ JIjUI 3j_ji_;j

J; Ijli] .i~jVl JljJJl «lf( ^ji jP ^>i^J l-J^'>^^' j^"j -J^' J S-i^l OLj::— Jtl

|.._ij"j iJJJ liij l-«i_; N ijljJl si* Jl Vl .|.:-ji:ll J^jJ-1 KjLjaVl iJii'VLl IjLs-i

-[^\ >yu .oUL-S''' -Is-y -i-> Uj^ ly La;i cJi^ ^.:Ji i;Liij,' ^^-jJij L__ijAji LiU-l

Jf /^- ^1 ii^j£J-i oL-i^l Jl JjSl ^joJl J aj_.Vl JjAll *:ii- t£lll ^jL^Ni

,iL.U]l jJl Oil.; Jj- A-^~ ^y^' ^[<L^ ^_LjiLl oU_ji,^ -bl Jf) i^-^"^^

^ Ui]A\ oU-^uNl jl> Jf KiUjil oU':^S^r^l_. A:+ll o/ri .oL*_Ji Jiji J
IjjT

fl

-j' iliai ijlj^ *i«ij jjl L«-l ^-.'jC- i—'^^ J*^ Uiijl kJ^J^is- jjj .^^j_,l[l \^\j^

.IJi»- uji.j.tl

,_v.i5. i . -ijl )L.ii^l i_J \sij tiijAll( jl APjjlLi UliiOijJI jJaUil J ^^^V r'^'-^ "i-L-Nl

.Ijl; JAtJ (.*uJnji>- 4;l«Ja ^Ijl J Qj::*'^ ^ J^/? ^'j>' .i?l-i*Ji
J**-^ iL*-l i-Jj^J ijj-^ ^J^J

^^^«i»Jkl ^_;li>Jl ^-yU iLwajt* ^ ^,fl4j>»> rrl^ij tJ'J^^ O^ ^v::*-^
^1—J J^ ^^^ Jr*

j-*j*>' o' jf!j^' ^1 'Wi J iv i-ju. i^i >j^ I OUI
,_J^

^JJI oi>lj Slw^ll

Jji- ojlt. L.LiJj Ji-Ji J *^j)' o'j^Lj-l |,Ji»* Lllii" Jij .S^l__ii')[l JIaUI J
.^r^jl^l O-JUU J! J'jS.'l jL-i-l

^_^;^ j /y-L-Vl JlJill J_)~=*^l Ljlil^r" S;"" "~°^ ^J^J? "'^ ' jj; i^-^' 'Jj"^' J^^

.iiiliUj^" jijil:Nl(iA3-l; t_ J^:Jj-.i^---^-i^Jf-jj)£JJjl'f J>*l^jLc"l^' '^1

Jau ^iJ i^Uil t;^'VI SjUjj liji-Ji ^LiiVi jljOi-i ^ ijjl ^.jL^ ,;_^L. l-u^JI ^
J J^J.1 Ji"ii -i-^ jt x;j V oLj-,Ji .ii-i_)i J jj^ljJl jLi^l J i>^l j^jVi a;^

A^^-lU ^:wlll T^^J ,,Jl-il J JjS'l _^^ /,'\ . Jl_^ '<y^^ JIaUI -tiJ l^i l^J .JLUI

ol;£i- _.l iljj*- L-f Jy;. ^r^j ^'j^ J ^* -"^ Li^Juail f-
ji;il J Stlj^l Ji iiU^j

iljall Jii i_^ ' --11 ijLjliCl i^isil r jl^l ajj :^j .>—U JUa: Jf fltlj_^'l ^}i '"js^

i*^lj v;^ ^:--^ 'tjA^j^ oijj ,^L:L. ^j ^r''*--"^'*;
^l-iJlj -UjJi jjr ol=x^j ^i^i Ojjj

kjjjj'^I ^"jU«;^Nl ijjfiJl Oils' Uaji i.^^ j^Uil 0^1 Jj'ljlj jJ^ j^li'l J^l j^'j' J
.^J^ c^ y v^l-^i lCl. ^y^\^ jS^\ Jl^ N; .iikil^ ^'il ^l^ >^-

t JiMzJi j''iL-^ f J-j-li -i^ ,j^ J^i J-* lijl' Jf *tij>'i j^V 'W j> ^^

^!_,j TrLil; l-~-l Sj^ ^J-^ j5*^ i_;!l" --^^ Jt .ijj>-Vl JljJJl J "^U-l ' t • J^J
jj-fi bjjil lAj • .«_^l ^Uij Jt oA..^^ i I JL»jt:^lj i*JjiJ ij jj '/^J'^J* ^ Jy^ f" )i^! Ljtjj -*

_,i^ ^^ ^yl Jp L^b^l j^ iJUi ;^jJ j! Jiyi J jjSfl ^ijj, ^j Jl ^1Jl wJUVl

.iiiui j^ji>i ^.^

L"jl4-l Vj^* !>* '.K^'J J^—
^'

f'^' Jj^' ^'j^ 'ij'r'^' 't^J*'' j»^l J i^^'j* jfr' J'-^

3j^ cWl jVr-=^ J ii»-l-Jl jj-bIIj yj'^*,' Jl^-'^l *t;y ^j^ -=j-^'j e*-^' 'j-^* Li'_,_3s:-

.Ijjf
J

JljUl J Vl ^ij u_l=Ll ^b->' 5-1^1 jU.^1 3^^:^ Nj .L^i

.
j^Lil ila ^ Ij'j.^ iiAi. sir'^Nl oLj: . Jl "I'l .oUJl

^liVl iii J^ iLji" Jji hJji^ J 'J^ icLrf i_.iiLI ^_ijj jU^Nl »isj Jl ^j Jt

J_- J-i
,
j^l_^'il .j-^ljU Jjljil JiJl Jl (1^V Ji oys; 'i^j'-^ ij^^

j^i._)iJ-ljiJ_a: MAO ^(Ujjli?3l*;_'^I^UL>-')U|;^jA.^)l__J.AlO_^iJlil

^ , \ =, =, T J. .H^l v"^-^^" -^ItUj ijUjj p-b-Nl (JaJ s!jU- J i^ljii ji U-Ul

Joilf^l ilAJ-lljL-Ojii?- (1 =,A", J ,=jljiil-jJj-l^ijiiJ_^ v._^ jliJ-l J|J_::-1

j> j^'l Jj^ Jij .iljUJl ^'>^ jl;^^'l f^ i^^ v-^ L::Ia lj-i~i- ^lil

^_paj>j Aj* .i~^ tijjL'r'l J^'^^J '^i^i ^-^Jr*^ Ol^lt Jl liUs i:?—^ i.kljl5'_^l

.^yU y-t- L>—^ ^iiiil jUti il jLfc^u^^ \Lj.^^ LijU-«jt* M oliil>- oL^^^^J^l

JjL- J Lajlj LL—f jy:. v>=^ J-"
=^j^' l/^^ J lTJ^ Jj^'j jikill; itljjll JljJ '^

ii^i >iAi j-^vi J J^ cJir ^ii c^iuji ji "I'l .u.;i ^^1 vj^j w-i vr^
.Aju j^j Ai- iA-Ljl -Is Jiw^lj Ai^l J Jl5[ jl

rer
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. jli-;;-!; ^ -l;_^l _pai .-ii^l . jjjj jj V i!Jj.bJl SSL-U ijjS'jJl ila«-Jl :^1

no



1\. no ir. )ra

^^±:
ri^^a^^'t^

' ^LilfiW. '., is-y. — ,yl.^ w.*--

? o >j--lll

aiaxfejij
i**^

© .

.>^

.,^::y' ^
|r-fii^if ^- ^.>^'t!r';^-----^^.^^vy^

^^.-S^.^'^^^

l^'

e^-

.^^^̂.

i.u»"

'^1^.
,o^j->

t^^^m^^nj^^^^^"^

•M,y

ti

i jiyu*,, ^-f
I asi ,v-T^ .-;^L-liW TSr^'-'^n S?^<^0*W^^^

[L-'!l

K-

O. ^IjliS —^..1
-J

J--:
u5Qi,i_^jjs j^>^yf- J,^---^

_t' - 1 - --/ -

.'-•-ii . -^ i

SS4;5#^tair

,^-t

i-ia.

oiiJ_..^(

r.

va

y.

Vfl M. Mo IT. 1V»

V.^Y /-"I
By I... r.. 1.- >
' ——^^ - "



\i^ji^^
AD ^ i« ^^

'"'-IH-L. ,,

^b
Hi'

\-e

"y^:^,^ I

.---:'>-.^

-'^'ftc

^^^^.^lIk,,,

tH

y.

f4.^, X T /--^—,.
„!"""=

>.

"I'm o -jlj^^ V^ 5jJ^

—J ur'j

u^^yi> j^i-y

-j^.^^^1^3^

;^.-y



^l'^

n

r~l ij-J=- Lt>U^) !—;>^ ^J—r^ ' J-

f c- ^Hl Uj'I^ '•:'%) JjVI itijj' *'jl-l^' "li^'

/ I

^:_^-^'i3j-Jii-^ij.>

,lJi ^ jj-yi i-^iji

.— liLji ;_6ij>J ^LJi ijj-J-i

e.^-^-i'Lii

"V_

-u, 'ij

,

/

'-.Jf— _ ;,. ,;l
^11

u.^1 (iriijj:-^^

r"l>l;., ija ijbi oii >!;. ta^ii^' jti^i /''/

.^j_JI *£J*« J^ y l/jU*J1 ^^,411 :~jr^y.
r^A



xj.\:^Y^\ 'j \z^ .aAI \ ;^Ji_Ji (trfiii^^^n^^^^

O i^-UJ-J-l .^;_)-l

n^ j^lw .'w^f
i^



M



d'^
^ ' *' X •^^*

.iiiujiJI U^j^j U/?^ Sjj^^at j^^j vii ij^' '4)^"'-^ r^' l£-^! ij* "ijiJT"
(-Ij^t-e

JW

rv\



\a ^Ssjl^^
* *«

\ro IV.

I V,yjiCiju;i ) c' \

^y

'Vj t'J'SjMJ-^
^

>j\.*-ji

-^^UU-l:'

>ijio>r__l

7

t^j*^

,«^'
\

u

«i.,

I.

jVli>- a._^;_n^

^v-'
.^^

-=^A,.c , ^'-^J-ii.c

J^-frt.^

^"i

to

• V

C-i>>*

/.-' .^.., =i^^

— -- '

>-^'-

ii^j^V -lA

=t^
^Jjb^-if 11.

>• v..
•;.:'^:.

i-^^



-ji'jls ^ i^Ui^l jlisl
: jL.'J'.

O r-.=—-jJ'"

• ^L\,—~j..^^b'-—

.

rvr

o ^^^-^

.jjijlfj* Sjdjir : JliW

-u_:,-J)j :jjV.:i*)k\ : jbL^i

o-

-ii-Tit

XA^

^Lji,^



.ji^iJl Jju :Oiyi

.j^jk ^ ^jjl ju iiJj-
:
JLLJI

"^JJ* :-i^LJ'

.ijiij Jjjb : JijUi . ^j J^" :->t?y'

rvi



\jj%^ ^ ^\i- jj->

L-jj^i J jjili itijj

. -•'V,v

j. V

iei^^ifi^

i
'I

1
b̂^.^^

I '

.jm.

V

»iii

•C

^^:^zs '-' kp-

1-^



\1 ^kJl3; <4»j_>a IS—o^-L^'b ^^^Ji)^ ^^-^^

re

--pjia^,^-^^ ^A-.,.i ^ o --^'1 ,1 j-ij.-^^
•
j-w J..-, ;- -„«,v^» ^•^-(--5 ,_;,fep'>r

^-,\

,
*i-^*

)0

—

_

....j:^' 'S..O G^r-'^. i*isL"^^'u-'^-^'^v.A .^' r

1

t^LjL:_j^

c-ij"Li^ X
•.^}j

L,jH;pus>r
\ _^„

.jj.-;,;*—uLu

i»:i.vi

'jW
J)li

...Jifit-l:;—

-3"fe>'

\6

-*'

\: iV jr^*



li_UJfcI' 'Clij^i ^mij i^b:^\ = Srl-^^-^' ^.-j;^>^-:>t!^ L

r-^



•'';

^L^v^

S^

,->j ^j-Tj-i

.. , .-_. _,^j .>! iV**. Lj '
,1 .1.1- _.> >-^ 'd

^u-^'J^

[:<yy-*/jbjj>'-E-

.-04^ .?

•^y^-

'^^L.-^'^'-',

.s^-^^.i-r--'^

'je-t

^jli^—j' I

.-^^^J^

,^f
rtjlV^.E-

..^>V:.^-^

j)>-£

jl.\a., O
i'')'" l-«.r :.\^-ji

)^-f ^W.

^jj

I. .>^^

O^J-r* -O^,

.*-^'-

y"-'



\V (V3;^
ij

^^^1^
1-. lis

'f]

U^.K.-^:7^-"'

w^ ^"H^v-

n

7^ h^^ij^^ ^'^-'^>^) ^^<^^^ ^ '-'^r,''' WiJ^^

i

4J^fc^=?','," .m-Jl^^ V V,-' •» ^ . ,1 .,

..^!U>^

^3^0 ^^_^ : vt^^ ^^:^.-rW^. 1-^%^ -5^

-^^
-^iy ^^.'^l^'i.VKiL ^j-j:^ /^^lll'

'"'''"' °

:1 "l-_jjj,

. r o-
^^

>V:^YI_ki

-'-ij.'jj

,,,^sv-t".^^'

r,,^^,^-"-'

u-y^

,J«"'iijii

.,^^^



^Z^'.-^-r^i

if,- '."'

i*t'

^^^^rST-'-'-.r^-^^?^.
.ii.

^H^

'
J

^^
-iVf-

<^'^



jl^l ^ j-ffU Sj-;^ Ij-Aa

0-

^-/^_^

— . ^

L^



ir^^y-



/. T t Jlj^ Li,>i jS-iJ .^1 ^JU.1' ^l^^* -K ''P j/' ^'^^^ ^>'

Ji J ^ijSLw. i^u X' J'^ ^>' J«^i '^ 'r^^' -^^ -'* '/
^ "^ ^-^'

.i^iuu j,y= ^1 ^_. .ui>i -^y=r J jy\ ^ij !v>^' ^ '"^

- -;-; ^ i^uji ji^^jJ^i :j^jiS von Ji^ 'ii> Jl-_^i

!>-• \ ^r) jLii ij^^ LL> ^ aIo; J:^
ul .^'b ^^s:^

.^jJ >y^ ii ^ ^ui J=ji-i jj], _-^ Ji! ji. ,i'j[iS\ i-u-. Ji V-;

iiiuJ.! yj-l J_-"A_ll Jaw ^ iX^^JUL J>}[^ *~i!>Nl i;jU)l i^'

; _-f ii i..,^ i-ij jJ- ji\ i(^U!l ^ tly.^ j/i) ^^1 cly-wJI

Li. Ol:>^'l ii^xTj i^-f 1;1aL ^l-^'j .Lii>* J^*-^ *^^ iJ^' i:l_p:^l

Uj yj~J_) yij_jjj Li;!^ ^" '^>^' ^,y' j^ ^"^'^ ;—^" ^j*'

.>U A J! a Ji- LL>I ^ Ij^ Jj'ljNl Ot-i")!! ^y_i 5! jLi*'>'l jj—

;

J J^ 3;jLja"i'l Lj:;*Lc3 ^^ j_J ;^'j!J '°i^ '^^^i' -^j'^ ^-y' ;f*^

^.Ji^j i^^\ ijjji-l JLj-S'I >_itl J jjU«^ •^'~'! Jj=^J-' 'A' -"^

4-1 -jA:5 .jj_^lj J&}j,% Ji_^% ^A^ »J^ '^^ ^\j^j~^'

^Ll; J\ Li^l oU. 1,. t^iU- >i ii-jJl 5U-lj a-SJi ;jjNl. ^r^-i^^

ji ^ ^S'l JL:^ J-^A- cJjT ^" Ls-ii csjf^* >-^ '^-^^"j' ^^ J! '> '

-"n .-Mi-i , -.1: , <'- l.-t. . -Vll .,.: i_l.il ^..-i-lK" .1.1;, .1

J iJU-iJI J, '-j^l Ji-J J jLiJl a_,^?i; ^JiJ- «^J —'J^' l/ '-"J^^

jill ;iiidl J-J^-j i;!U_:L!l v^' ^'' j^ J*' ^r^'j J^-j-'' v^' ^1



j^Lj\j i'j\i}\ ^^ ji^j'i'i (_^i J .Uij\ J, i^j -^i^ jtu. ^^ ^ j:x

J iji>i oU-jjJ ij^i JjjJ.1^ ,ii;i_jx_'i'i jkli iu. ^li. i_^ i^_5--W-'i'il ^^1

.iiiii;il oXi ^ ]A\ iia*- iJLr:- ^^^1 ^^ ^^ '^_r^j

tBjljJ.1 (Li-Jl; i_iyi; ,4^1^ iiii> ^1 rtjlt 7-U. jlSU ^U- L.j_jiJ-lj JL_jLjI i|

^y^ ~J^\ J wJj; ^^ i5|=il sJA ji-b. jl-i| .i^Uil ^L^ ^^ Jlj^ |^_U

c/- -^-a ^ J\ '>-^ ''^- J' ^IL^"^' >^i J'ji- Jj*- -jijij .cix^i ^ >3w

tU-JI iiki. ^;3^- c^y4-l Jt- JL-Lll J\ (tljx^Vl i^ ^j. jUiNi « j^i^ loo.

«Aa ^ ^1 i._^ iy^l Jj-ll |>-.lji .liLi^ ^ifi ^_j^ iik^
J.|

j-y^ i^bli

- jJsLil oJui ^^ Jf ^^-j .Ul^^l sliii^L it5_;=^l ijli ^t ^ Ji\i.\ ^lS'I ;^U-

i^_^ ^^ oU-jJ ijl>i oWjJ J>^' ioj^l (i>—=11 ^ .tjA_: >J.i
J. i_,i^

C^ ^>-- '^-/' .^ ^^* ^>^>^j i;^'i JL^i^^ Ctf-iijil ui^iMy

.i^.l>.l oU^,j, o-jU^-j L^^l jU.^ ^L'L^ <J^ Jii, jliuS'l ^j_^v Llo^jij Ur

UUll jy^l ^ .^1_^Nl ^A^\ ,^.jJ-\ oiji^ S^ ^l^lj ^j ^i^j s_,jiLi i_-b

'^ J^ '^-r «^^l*^ '-ui-' 1^' 'lijj-il ^ cij:f Ij Liijil j_ri_. "^'j^jij 0_}_^lSJI i

_iiJij i_lj.li ,,^_iji-i olji ^H. jUJ^i l^j! ^"jj iLiJi-1 oLd-i j^ iji; i;kJ.i si*

OU-L~. Jj^r^J^' i._jl^l oLd-lj ,_^Lit"i'l
_;_^

iiJj J^ 'y-^ K ; A =! . ^^

(LLJI i^U^ J: ,jj_.^' i.jli. 4ijj^. ' 'iL„ _,1>,J.I l^y _j^-_, L^lj'i'l ^^ «,^Li

^jVl ^_^ii^- iLji; i^.i^ A^ ._. . . ^^ ^j'/J Jiy— ,Ji" ^o" ^_jlLi ^1 L^-ijJl

Olj;:s>_i)l iik^ ^5^" .il^ ijJ>^ Ol_c>-^ L^ji /iJj lAjjbi- oL^j ij^ 4'^-^'

lol^r^^ D \ , _, r . , jj, ^ji^- ^j^^ ;^ ^^- j!i\ j(i;^^ otU) iiSiLiJl

.ilLftj Lj! SjUil ^jUiiJl ,„a.^j ijjUaiJl jU^Vl jf J_lj JJij lJJj -U™t jUaij

L,f ^j'/-" Ji,>^ j^i 4^ =lj>'-^ ijj^l (^LiJjLl OU4-1 olj) iwi^'l i-Skdl a-:

"*^' ^ ^/V'' flJiJiLl oL^N ^LlfrVl ^^ ij^ lj-ia^-_. i^,i^ '''
-J

'''^

^j^ Jl i^l^i ^jJ=lj^'l A^.^ ^kJJ ^1 LiijjS'l iikJ,lj ;tS_,i^l (i,,>w=.l|
Jk-^-

JiP'' Ji^''>' -r^>^* -'j^ ^P^j .
jL-i-lj jI~L'j /-iLlj ^I>1 iikdl =-U ^ _iSJ

.^L_i]l ^>Sl J^Ul L^. j^ ;:^ Ul_^t (^k Jl ji) ^U-i ^^- ^^ jL^. ^^S'l

.i^^^i ^ (^--= jLii ^j^) £_j;_^i_, ji>j;j ^^1 ^j^;_, ,i^,,^i _u; ^i_^

.(^yi ji^i) ^i=ji .jiijS'i ;,Lii.ii ^ i^ ^ijji iL^\, -<^/.\ ^\}i\ J
_,! .^i_^i j*jjj .«lii« ^^jU^j T^irjJi tJjiJi -L^j t^>Nl j^l i^j^U-1 tyi_,jji

.jjJ\ j^y ,_jl^JI _ti V'jj' "'-^ ;'^^-^l :^J-A- (')

-Lri>'

j^\ ^ ,i^. ^_^.l J^LJl ^} .iJUil j^ c_^ Jti ^_j .ia^Jul'l oLti-yl ^'

UlS^i ,^:^ So. . ^^ X\ J[ii]sL^\ iA^J !^y:^ J^_ ,^j_..;il_^ Jl Ly^^^S'l

(I/. iiT )__-::.j ^^Ij „^>A!^' -^ij^^^ -~ijJl J _^ r . . . j^ Jl ^j-i:i'l^ -i^V

Ji» tidUll 4ilS'_jJl *—iJ'l ^ J-U> »jjjj iijj_^'"i'l J.-'-^jl l ^ji;»- J[
a^ '-jl l J nil Jtl

i-jy^ -^J^l J! Jl*~^' jJ" iikll ij^liu' i_^ «i;J^^ iS^ jjSj ti^j^l oUi'jJJ

_^- .IjX. a \ M V' J^^O' ij-"*' (^ i/" 'i/jj>jjj iJ~J- J^" 1^1 5^-U^I L^jlj

.ijjj^l iVr^' Jj-LJI ^_^ lL._j-j^

o;^- L^^i ^y^ _^i .U >i; ^^ i^iyWl ojU.li ^ _^S'i ^1 I'l Jl I>

^1 ijyi' J^ 4Jj JJ'L. OJ-- -JJi"J [Jj '(J—i'J :J^~-i "JJ^' J»^ L'liW" Jj^Vl

^Jk^ j-ji Lij_^ il^*li« J i^iy"!^! iiyi/l JU' .Jj_.^l Oljbdl _jl jl^S'l l^_r^

^LiljV Ijii il5_-j v.i=^ _^ iy-^'l aia jjiiu. JJ .~~>N ^'L. JUai ijl 1^ ^j isUl!

*!/ ji\ i.'4,\j>^\ Ajjl'i] Lk,l ^-, . ijlytl oW jJ ? U-jl, ijy^] jlk-S'l .___, jjUll

L—a^ J^ ll i-yil
J-'--'

-sjli'l j^ Jji-Li ol^l—' ijS'o; jjjjif ojL. t^l Jt ^Sr^

iTjUJI yjjJ^I ijjJIj tLijil J_ri J sA^ljxLU tb__^l ij^'L U=jl AJjytil ^_^l i^JI

sjj A^^*^ il-jij uLiJI Jsf- sL±L-lj_j .Uijii J Liy~i' ^j-= Lljli~i J JL*

ttJ-Ua
J,*-

LjLtf jJljsJI aJuJ^ Olj-Lsii- _jl oN'jI-i V*-*=r LjjUiij iy».JI J .-'l C,,^il

jjS^ .^n«ii j_^ j>ia»>^Uii_jx-_^ T\v\ isL-. jf jJi^ ^Sj>^ :^-%^

^;-^ ^=^ri-i ^1 J -;~-=j ji„M NUi_,l/ __^i| ^^_, iLiyi J^ J 'kjyS4

_^ JSLl, .^Vl Vm J .1..^ ji _^J Ly^j i^^, VLJ- ^i^_ ^^' U.lj J ^1 li*

i 1 A Jlj=- ftJjb Ai^j LUi>l J _^ Jjl=l ^Ij tU;_^i L^y, J ^j^ ^i.l| t_^l

oUi> J- j>wll ^ .jlk.Vl j^_^ J VI i^XJi LU.ll sjl^I jj^a; ^ siji.y/

^jj ^ .W- ^4^ J 4—=^ vj^' ^'! jy^. ^"^ J^ i*^j "5"-^
s^^^j Ojils-tj>

L5y^dj LJj>' J/- -^r^ J> W; J '^y^ji/ 1"= 1 j^ iJ^' t^ 1^^' 'Jjs^;^'

— i">'^ _7J" lOlj-t>T^ i-Vt 0>^">'l ^y>" ._1^J^^' 'O-*-*^^ -W*' J ^^^ ^ ^J-"J ^ J~^

L^_^ ^_j i^jJ-l Ujyl sL. ^Ijjl j^ .-J>-aj ,-.^b>p^ SjUij iJj^Jij U_;^l l;j_j;ilj

Lji,iP Jii_j:y j_.L>i N J*«iHUj ajit 4j->^ jj LjLiJI i_,ju >ii^ . -^_JJ='i'l Ja_4i| Jl

.
Li_>i J H=^l All L_i^l jJ=L. ^i jj^l J<ii^j ijjl^l jl^Vl iL. i_^ 1 , T

J._ij_i .ol^~»v^l ^-- Sje^ it_j,.jT^ ^_r^l oUiJ^Jkl ^ ii_»jil| ^J__aJl jljijl ; ,>7

'1 {'--W) L^J '^_! li^WlJ'i ^ Jlj li'if^,^ =,-:^^ "''vr^l • •i^'lj^'-'yi it-i-^^l o-^J

'^ Jl L^'
'^' ';J^'' J 'y^^. y/' -^b^* Ui>l J ij~^' ^1 ^J 'LjjiSJ a_,^j^. jl

^j~^' Ol«i.'jll J J-jJl J^ Ljij.i. IjjjxSy ^j:rV ^3 iJtf-^l

i>LI iJU «_lj jJ=b. ^U; .Uj>iJ i_^ U54^ ,U1 0_,_;^ Jliill j^iUjl Ji^_

jii- J-i i-L:;^^ oLll Oj^ Jl U;;;k-i. L ^i-Jii^ > ijliul blOi-l _^t J,L. Jbjj

oLiI^ iisjij olios' (.SjJ^I J=L« Li^ ' ^'^'^ ''- V^ ,-^ ^r*^ JjilA ll ^liil J Ja«

(.i_jiUl iLLaJl ^jij-Ji J ."iJjjJ oliLiJ jji_.lj jliLi JUJj Li^^Li oUi.,:;-^ K ; ;;»

i> .o'L_j_.^ll iilkll aJ_^_, jiji i~iiJ =LAl .^-rri ^L'i^lj Jj-^l cTjJ^^ ^^''

/ 1 j^ .iUi LLjil Jl sl_^l jii il^jb^ /jJ- iiij i^jiVl _|l4j'i'l _^^ _^1 j^^i

JU.ll jlj-i J- jTaj lA^^/'i'l Jj-uJl (^1 ^j .jJUll J SjlU^Nl ^'L^^l S.^11 ^^

.^>^_^i ^ jt l-Ij ij_^;rj Ljir til-j UjH^ ^ jt ^^/i i„j ^\ ^^ j^

. . , .

^"^^

J Vj^\^y. Jl ^lii_^_, . Uj^ J'U::. ^Lc i^^lijliiji^ ^1 iLiyl^g^-

J-jj'
^'1 Sd_-l-l __^U'>LJI l_jU_, liJjUl i^la^l OljliJl ^-ai-j t_rij'-l^l iju

^ "Ir l l

XM



j:_^ll_, {jinsCU ^,^) jlf lillj jjaillj yi L)_^jji iijUNl j;<3 ^a*!;! «:.-dl JI_j_:S'l

/yj .^LJl -bl^i .Jl^ j> X' l^>'
;J^"

' Jlj:r-Jlj J^>!' ^^.' .:^^--^>j (jli'15^1

jb^iS'i ^^ ij^ L-i ji> t^L^V' ^>' '^'^
a-> ^'-^

jbU.ll ut^

;jlj B^ ^^U :;^i J^L^l ^la ^-kJ^j .Jil ^>^^^ Ji-bl ^U jOi] ^ Ja>l

.LJjjtl ,_^_^;>-j L™-Ljj .^-'jfj.'-

^UL-a!l ^li-i^j iiii>^'l .^ijjUiJl olJJU ^ j^'S'l j_-i)l oL.lji-1 ^l>w,l ^^j;

Liyf <^^ J-X, .i^>^i Jj-Jl (Ji« iUial ^y ij)ia: oUlkiil jiff 4i>.l>.:^^l

, ttjjl Jri-kjJ j^ J^-J' 'J* ^r" j:v^ ; ' ^J''ii
iOL-ljU Jf Lijj'l J>-J ^Ji-^

uS''*.^

^i^J^ _^ i^y*'' i'ij''^' J»-LJi J_jls |_jJ^ Lkjl isiJl -l^'ji' -(^-j '^i-^^-^J -i^^

Li^l j^jj.j:_Jj .Nj;»ijij idaljiC-lJI _j>l1j>JI ijj_j^.»^« _,:»JjS«]l 4jj_f4*jrj j_jjL>Jl

^^jl ^'_^^ Uj .^ll^l _y --'Jj*^'
LiJljS^l j)_^ j^ '/A Jl_^ i-iii iil=l>:-ijl

^ , ijjlf Ijji jj"!^'_j>tJ Liijii jt^" . JUJi ^ ^__,^. ^j^lu; ^Li-l ^-fl Jji Jjjil^__.

.U1*J i^lalji^jJI _t^jS-JI ijjj^..^j -^^i^j W' 'W^;/' -r','^ b>xd.l Jj-Jl ielj i|rJl*il

JU)I ^y Liji' i>^i ii^l ^If 4;l=ljAiaJl j:»«i_jSJI ii_,^^..;--j LLyl ^y?- *^U*^
aw .i^uii fU^i ;|^ ^ ^j-b-Li-i i/jNi _fij^- .^1^1 ^A\, i^j^i ijW^i ^f-

j^\^, ,Jii,ll_, JjUil tI>^' ^r^ 1 JjUll i-iJj _;.ji:!l Ji- i^Lj?^'! oIpLj.^! LJ-^"

r-bij Jl- LiUiJI oIpLj-II f^^ l1_^ LLJjjil ^j^ ^ li^-^"^' iV''-^* i=UJi j-Ji"

^ ij-T ^U~= j£'l_r" lj?i ,:..:^i Si. .^UiH _^'L.J ac-U-j-j o'l'^'l itL^j JjIjiIi

j;^jiil ijjj^-^ ^y Oiljill JjUS Sjjlai- OU-Lj -_ji'^. /^j^^' J-^J "iJvW?j
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C^/ Sj-^>- ^ L;_f:^j t^Li lOLjJl .Ijjfljij!^ !i^ ;OlijJi



ijAll ,^_i* v^lill j^l Jl Ujb **-_;ij

j-M—J 'i Ljfjijij j-^j '^1* j'j-"^ *1sIkj

.l^li Jj^b OljLJJ

L^_i* ^iLJIjyuc ^lill ^jiJi j^ iUb^i^ jUjJI^ ii^lji-1 ij3jA*JI i^i-JI ^!AJ,I^
.jyij-Jl jj^ ^ _yjJ_j£^ 'jri,'^ ^^ :-''^j^'



iJjjbljjMl in_(sU l^jT w__i UJaC IjUijI i^Jij

^j L^J |JW J*ri iLlii jjj .^ «Ls^ UUj .SiyJI

ir'

.V

S»1JT"'





^J»£-

^ Al U.L- UUf M .15 ^\ =1=.T .Ijl VI > .L-l. ^^1 L.,.l j
.'

Jl^j j>L.j^) jUi,j^j (oblast .,:~.^ijji) JiJai. £ »,j (KraV ^jl^) ^JISI ij

iT ojJj*;"

ilf .aJjUll "jj;

iWJl idVi -.UsiJl J, liijVI i^



HJltf.ll L«S3. :l

f/rJ>

'-r/
' -> ^-.

' ' ^ 1.' rl -^li -" ii

'^

:^w
t»'

>-<i*
-"v

."*"

^ y •V.



jl «ia il jl+l'il ^rji ijjjbil «-»>- ^_j XjJ:j^ V ._) . . _>j iiiaJkl ojji ! lijl Jiiji.

.djr^:^^ 5j5 _]
jIj IftUij iilidl Jl*XJj -Os***- -i'5" ,~ ,'-»-*-^ *^'

-"-J
j^^-^—p

Uu;_,l >5''i'l ^UtiLJI ilJj .^Ij^^'lj jLi-l ^^ iL-L, ^^ U _^ j_^ LJl>j4>ll ^"W

Ia_jil oU^Ij i lJ_^i Jlj .Lj^' ji- TT - - j V r . . _rj ^j'j^ tj-^'
^Uljl Jakdl sJji ^

li;Lii.Lr ijij^ "-i (i-^J li^'^y:^'
J=Li^*

-^J—^J ''j^J ^^"j' j^^ J^^' n~aJ ifjjLjJI

Ji yi^.J.^-jJi' ijilS'j. lis Jj:l frUi-ji ^[.^j .y^- Ikili ll^jj TT L^ itilf ji
1 T .

Ilc ^llj /ldl_;)j ikiUlj jjSJl ^_a;-i fijiil Ji^ S^jjj^'l U.j^> ^j^l ij-J-1 J—
^"

-JiU u^%R3 ^y^S ^"jiAjj^ ^^r\:LL_U^ JIJbaJ' jJ^^ - ^ ^it; t/jji r^i i%^i' j>*-^ ^^'-'

j> Uj^ jdL-iJl iJ_r?>-J' jlijill JW J^--~'J
tL-J-iliJ^l Jjl= jit ijjij»n -"It- U^Ljailj

lS_^'I >jiil jLi- J^UJjI ^I JvJiJ -iilf^l OL,_^l ^>«J^ iljjiji j_pwiilj .j-JSiJI

_U."il— J^lyj .l(jj_"i ^ Si! Jci ISLi; jjiLj- j'J_j yj l3j_jJjI Sij -L;p Iji- ol i T -JJ

4aj^'l_. Ja-jil L,e--J i^^l Jj-ij-l Jjls Je j;j»_,~'l J'--iJI oIj^Ij Uil_li-l ij_^l id^

rv,-\= . ^ £\
Jj^

^LJi L^ Iicj .^UJi jl-LL ^^ J:.l_ i^ J>i L.JJ Jili

4j-jieil Jda-*l iilJ.1 j^ JJi s-lc- i^j^ W"Jj ^^^ "^ '* !' j .rf-^' S'^' i-*i:^^ jiy '^

»—«?- J iiUj'i'l -Lf-^j 4j-"l^il Wjj ^j^ sOl-UJjl ojjs jj> j-f ,-l^ 'f-^J
"'^ '' j'-'^ J*

_.^ J:>U=.>|| Jt. o-> f'^-
^ij -^r^* '^J; ^'j 1;^=^ y^ ^jJl jW^'i'l J>i^'

- iSii - _,j.i (.Ui ijiiJi vy' J jUj .JL—tJi Ai>J.i ii>i J;«;jiiilj_^_-^ iS'uj.

Sj__Jl S^Lwiil jjjj-l Jjt Jc ijj>".] iJj-iJI sLiCL idU-iil Uj;?^ ^r- r>n o-J' lOjJjl

U _^ Li:j_^l jL^SiU jL; U J Ul .(^jTjl^il J^L. Jl Jv>i j:^ i.^ji/ 1 , i n «L_l

Lj l\ aL- jj- Ij-i" L ! - If_"'i''j L-lSjl 4^3^ - ^.ii—Jjll V-^lj •-" '^_jJ'' yjJ ^J-J;J

',jr^ > yj '-* J>' c.-^^ ^J=>il -Ji}? j~ iy" Jr^' V_r4-1 JI J^l >^jjj"l'l

^ L^^—JJA oJJlj ^;;_a;j . JU_iil JXinil -!i^l Jj Ja^iJI Idj-—- ^ "i'U-i U_j;»'-> j'

ii^ll {.UiJl^ Ji_jl t>l J LiL^, ii^ UL^ jJJ^ U LiL^H JlSLl 5j;>^ sL. JjU^I

^i^^jiii-^iT JL_tJlaA?Jil Jijil J tLil _^ iJtSl. ol^yX 1 .r ^^—u.^e-^j

ij j-~-l jLfj' ^^*>lj I Jjij
,

-."Ij i,;ijjJl iIAa« o. J .ifJA J "j_rtJl Sj^MI ^jw jij

,y^ o/- i' J
^l jl^Ni 2^. ,UJ^I J* ^\. ^,J >_, .j_^Vl, ^j^lj Ml ^ 'oj^'

.jJ5o ^i liiJ

i^jjjSll ^1^1 Jj . Jjjl _;«.j Jj-^'l j^l JI ijj^ aLiI wJ>^_, lJI-^^'Ij iiSil

ictSjLjJI -^^1 ^ "iy^ ^^ !i '-'-' J.^' ^ U-ij^j .Siij^l L^;;^;^ _^j ij^jij

_^l J Wjj i^l^j .iJl^Wlj -1-'—'j*"ji
T-^j:^ jl=^J ('^—'"^'^

J* l^-J^' J-^ i/JJl) ^j-/

eUajJI Ir-Jj O' L.^^J 'i/^* Vr^l^ l^^^jf j' l*i^j .ij-Vl j^lj L^jjttj jL^mItjJ'j

iii Wj-^j;; L^iy^ ^j .--,-1'
C'' CJj^'j *-^J '-^ £^J ^r-'j ^'^} (Wjj%i)

.jJ=Ul j>v J* «V <ljj«l' il,,^!^

J\y~ ^ J^y J_=^ji ^j L^.;_p- i_H> ^jl^ i(JL-iJI -u>^i ii>l J) 1JL_iJI

LJ^i j-;>;4-i iJ_r^i J! "jj^" ^ 'ti^Vi ^U_iJi i^Jaili j>i j*-tj_j .ij,j^ ^ .

.

Z
,

,^1 jV^I * l^j 1^1'
I

".; ^3 7"^ ^Jr^^ '^ ^ *-*-^>' ' J'^*^i* * ^J^J ^^J kl*jJ 0*A>.*iJ

^^ ^_,JJ1 ^j^\ Jl ^ji ^15^> i^ ^1 .Jjj/ jyr ^ '.^'^V' -!=:>^'
J.'

-i^^l

j^i ii. I JljUlj L-jj j^jLJ ^Ij 1jLUi Jl lifL^ir^ -^jj) ijj>i^ ^_^l j>li

iij~£il^Jl£'L.a_^j^LjjJ(i_53l4!l-kj^l^-~iij .l.jiiia:^ J J-uJI jji^-j Lj—^ii. Jt iJ_«j

.OyU'j ^iL-JjV-jl i^y*v kJi^ J-4JJ> |_5^l

^Ijli'l jj _iJLj ^1 i^ijjj'a'l Wjj :"^'j ^l>r jJ=^ '^I'j' J! W-jj f-^o^
J^^j lL>- .0V -!=>! J! jljj'i'l^ ii^ i^' ^'1 tlj^^ . i

Jlj^.Vl JW ^> i«l>>'

.fl^jl+ll J^L-J «i_r-^l "iJjit-l Siiidl Jt j_iij ^JJI
't.r^'^' L^-Jj

.I-lS' t-Lc "_i j-U» Jtiif Ujj~jj l 'o . ^j^^ Ja>- JL^-i- Wjj 0^ j^"^!
c
—*'' r"^.

^^- ^j-iil tjli U-L. -ijji U i«ln;jil OljIidJ ^jilil _;JU11 _y. l-Uu 1+^1jl (Ji*. Uj;! ^tijj

"ij .>?^lj>H Jjljll J- i-ijlNl Jil M-j-Jjj i^ldl i»yj ^JJj'^'' Jj-^l jJa" >}—i l^-'JI j;'^'

i
iT-'^' L>,^ Oj^iajj oLij J-«AKiJ' a-^J^ ^^-^i" ^uj aSuj ^ii^ijj^ jj W'JJ ,T

'"*

j JI^U" 't^ -J flJJI^^a^l l/'J^ L^l^ t-aAj Lx«J| ,ijx!^\ "I^JjJjjhl jfc.^jjl J^>^

^J^lj vj^l J ^Ui^U JLLI ^ ^|>iiz. (.l_i^ aJ^ ii-yJl ^ idL^lj Jijill ,l;;^Vl

-Jin. S^LJ-l ji'Lil.l,; (J.j^*) ^J^'v^l ^Ij'^l
J-'---'}

-(vil^l J J-t--
^4"' y J^l l-^j

.1^ \A- JlJ^ ' -l^^"
i^; ^>^' J4— ^'' :5-^*j JLx^ i:j •

I
fl^il L_^ k u ^j3lijirfjjj^' l^JJ,

^^^:_Jl Oij"A- Jl^ i-lJj-l jLfilj TVjllj '^'lil cSjI^I '-I* J»^ J^—'' 1-^ ij^jl ^^-iSLiJ Jj_j

l"j_^'l i^j^JI jji—iiJI Oa^l i^L.ll^_,a«j Jj .i^j__^l jjii^l^ i^i i-i olit Jt

i»j^l Wjj ij*-j jisLdI oJ* J Uljtjj^ll iJj^'j .lAiLi .* jjJJ-1 ^_^ ij^v^l JU-iJl J
l^ j^Uljl ^jjil Jl^j'lJl^Uaj-.:-^ LJUJJI J U;-. Nj L(i3jl j*=-) jjl_^li_^j!

\J^

',;>!JJj'j" J4-J' „-^.''-^" ^" '^^ '-^ ^ Jj
-"=''/ Vr^ Vi -l^J J ('>- ^ ^

"^ ^

)

--altdl oAj* CJIj j -If_jI j4^ uy^ J^ ^~^y ^j-" V'.?^ *-*ai>*ill Ijj--^ ij^'jl l,^ tH\*-'lj

i;^ \ T.- Ji > ^">- i^ ^5*^1 oJJIj 'UJl ^-'JJ-' JJ~^I '-r'j'l ^1^ -IJj

_fi„j^ Juj;,^'l(L„jj^)5U^JI'~.j_,^ jjjJ-i j^ ijjj^ jic hslfii i;,u^ Uifj
i

J. jjjJ-l o-LB jUJ- j«iyi Jilidl ill .Ijj-i:-; j^ ^ Vj*'! j! 1JI*-iJl ^J=-=^l J^l—ll J!

OU.a^; ..-^lj Ol^^^j^l
'r* 1^^ b-U- X-vJJ tk^^—^l Ai4^ 4fl,.a^

J^ILJl ^ ^^j-.^^^ JljjSl JUrj -Jljj^'l JW -^ J>J' J ^IJi^'' !>-'' -^
JU^ !- UjjI JiJji. jjL>i N ,4al_^jjjii)l i-j-Dl ^ 43N jJ^ |5»j iil>»j,U ij Jill ^?L4-l

Jj--)
IjUjjjI; j^-i Jji JL-Sjl J 1^ f^liljl j_j-^! JM-I jL-j iLjl- j::- 1 . . JljjNl

Jjjj-I oL-U Jl SiJjill o'Jjj^l ^.^ -jl>S ^yJI li^JJjill Sjfj'i'l j^ i*-^ jfj,,;^ Je

.^JjJ.1 jJi "jfj'i'lj il-ijjjl-l j^ JjUil_.

im



^ ^^1 ^L-LH .^\ J .LjJi J^U i,i>i oUjj ^;,li^i Jljij; ^1 1^^ :;al>Ll

L. i_iu_all ^ {l_^l :^Sji ^...j-o" - JLLI jo li^ Jljjj ^>^,'J ,''v-'' ^* -W'l ~ =%"

'j'j^' *^J-' ^^-'-'J -^J '^J^ ^ ^ i^'^J^j:^ ^ 'j'/'"' -^Wj-i J-Jj" A^ tjj^ (_^

yij iij_ji- '1 " Jl ^^-li' ^ »J*jJ-' OU_,-J jlUl -jUI __^Lai_, .3J^ Vv J[ ,J_^I

J j-jLll J> Ji- l.j^ lii jJl ;ij^l i^Uil jtldl ^ bat i^^._;i ^IjVl f-i=l

L«lj=- j4 liiiiAl ojji _!_.;:- Jlj .sJLJl JLLi Olj-l:-^ Jj- Jd_/Ul iaK^il ^^^1 ^ IjjA:*-

L^JJ Cr-
j^'^' r~i" ^j~:,' -Li>^ '-^i^ij ^r^l L-jj ^Ij l^™. J-_iJ Jlj^^'l

jJslUI jJ^j^ ii^j ii_^/ii ^ -J ^^jt ^j^i ^l_jJ-l IJa iLj ."^l-Xitl _^l (jjlj iL. ^jjjVi

_,iiiitdl _ij-j- ^ liijp U-Uij J*-i^ .y* J_~JI "WL trwj-^" Jr--=i ^' l;j-N1 j^nJI Jl

-_.!>;_. .ci^l L_jj ^ ^_^l ^y4-l -J>il
^y ^U.1 il» U;i >_^j i^>ii i^j~-)i

^J _,ijJI OJ^ i;^^ 1 1 Jy lijjtiil i^Lll iiW ^^ /Ul ^' ijX.-'jj ^ =jlj^' ^WjJ

^ iji>-i ou-jj j-ji^-j
._i_^ ^ ii^- V r Jl S r ^.iJj t^ldi J jiif J jL^\ lo^ :4/-.

^j4-i ^>-lj ;i_^l JljjS'lj Ji^Nl l>^iji]l tS^ij jj. ^_^i JUJJI aLci ^ licj oj-Sfl

L JL_iJl ^jjjil^ .
jUJI ^ ij^Ull jkLdl M L_.jj ^ "Jj?"^!

J" 'r'j
'5'^'' j''^' j*',"^"

4^ij^^l ojlj>-l .jijI»-^j 0_j>*j ki-^ 'Wij.i-^ oLi*-U j^j^^j ii^Vl /h* -yLj tU=^ 4*1^

1
J
L^,^

lJ-"-*^ lT^ oJ-L>i« ^'-^J^' ^.J^^'J
.^a ;j :i^ fl^l J"^H»^ ^ ( ^j J^ --Ja*- C-^ ^-iUi^

.Kj^^Vi iiM.1 ^ Ui. ^S'l^1 ^j ^i;-jj)i ^ij'il 1^^;;-^ ^^ X^ oUWi jl;j_,

ti:*-L-^ jAsiS^ *^_>^ ^fiia;.^! tAJ^^I jl 4il_*Ajl ftjljJL uJ J« L* J* tj^ -JU^f I?- Jl il^* Jl

.y^iil i.Uil
y^

^jiitJ iifj i^Jjjj'^l L-Jj i,-"
:.'^'L.-^I ^IrwJi-l ^U-iJ _^j ti_,Adl ^y^ i^\^

Ai4-I ^ iiJa iilsAI oA» ^_. _;^'il i oil iJait'J ,J3__^l L^)j ,5-^'; bj...-. ,Jflji"

jl;>wj jl Jjjvjj t/V*l-^l _P^^ ^jJJ**^! jl^'^-^ jl /-' i*-^L^I 5>_i5l ijjoifi ^_j]l::J* .^^_;^j^l

%t. jl=Ull ^jui. ^ ^/^- LJUii_at|j -'>>-jH jjJ-lj j>i-1j "^jiJI^ iiiljjNl i_,Ji^l

^'lj3^ ijUll aJLi i-aJj jjJUJI ijS ij_^jl»J Jjli _j^i ^jlt ni^l ^fi^} .ijUjI ^^ f
>^l ^-*

^fjXJU ^JjUl ^jW^l
-J* ^J^ bjkP /^ ^jJjJL^^ jL;>«-^l 'r« rti^ ji-" 'it L4tJ><^ Lfl-><-J^ J t e^^ij'

j/j^^aJ^ jL:>-'l ^jV ^^^^ J'jj"^^ r.^^ lIt"
'Jj^l

^J!
-^Jij^Jk^ fl-ift ^ Ljtfl j-Jj ^j?'^^

^>^ jy^\ -j^ AjIU^
f"

^^^ lV iVj*^^ c5jH*^J^ JaAi*jil i A>_l]l ^_JiiL:J*i .ljb_L5-j

^ jS''^\^1 J, .iUU %y;i-l JI>Vl J> J^ Ulb j^^ •i[_^l j=^^ ,^j
j>^) ^/-f j">*JI -'^^-^ LiiijjJl aiLAl ^.jiil

j_y i-SUJI JLfi-lj Ja—jll *ijs^ II oUa;_^l

^ SAJIa 4^L_- Ufljl -^_» -'-^ i^Xt-'i^j Uj..*^ o^jtv' 'iJiwiJI -jiiii* c^^l i_^ jl^^^-"! "-^t^J

vi-ij^Vi ji^ju; tji.Lli =j^ ^j ij^\ u^^^\ e^ i>; ijU^Vl ^ 3JU- ^jS'i

/J^ Podzol *jjL«j jI cLjjj aj_y^ Uj*t *»i^' a-jj iJ_jSi_) .^y' (UajJl "'^p^ !l Ol~J-lj

aaj4-l ol;!-! 1^ ilSl^l a5*Sol Ujj oLJI JJ.J jjjjjjJI ilijLili ,
l^-- L^j .'•-^'jl s-a^^

ijLijill J^l ^j .>.S'l ^1_, ^UJ-i| -u^i Ja^l Jl L>^ji_j j>._j JLJJI Uisj

y^ Jl'^> i/j=™ iJ^-JJ' '^jS jTi '^JJ* >^ J! ^> i^-r^ 1:^-'^' "J'^i^> .-^ i^l-Jl

^jl_^"l' . ^'lj_,+>il ^UJl Ojjj s^_r -IjJ-. tbj _pt Jli^i jjX ^"U_j_jl i._j<^l Ll-»i|a-jl

jis- __^ 'J''^ J^^ j'-*'"^''
i,-^ ..f^'j^ •--'j^ -^; .«-"i'jl_. oUUa_iil -k^-i'J i,-'

V! i^l J. (HI ^>, -i'. .^1 Jl L^ =lil >^ -ij fill, j^l ^ji-l .^ -^ ^lii

jj Wjj 1}" '?!-'
c

=< j-^' ^y^^'j *~^—I' "^'

—

Li -U-^ ^ ,Ji^i ^y 'j-'^. j-^i "'j'^xi I-"

a^ju J-J-l Jl^b o_r^ t>,-^j -'•J'^y' ^Ij^jl^ V .,
'^ ^ Lji^L^ iLj -iJl t jl>-ilj Sjj^

ilil^ .t^r^r- Jli- i_,-nJ'' "J-* l£>^J *ly^ 1 "^^V W L-"^ tf^' t'^
^1 'f-lLitll ^y «jit !'_

= _?^ 0' j-'-'JJ
.(Jlj^^l ^ l£j^I •,it^^ <j'

r'-^^" '^y^- (v*^^ /-"y^ ^'"i '
' J^.*^)

O^J/I l^jij
^-J-='^ ^j=^ Ji^J (^i'-l' J "f-^' C=Ja_)l sLVl ^j~J- J^ iSy^ Jl^^

j_^ i£j^l Ol_;;jJI iikif L_jyij L- ^ OlJJ;^^l lJIj'U jiJj ,b-LJ.I l^—j- jt "^Ijilj ii-'bll

It- iiL. U4) LJl Lj" t^-L-L> J_sl i|j;iijjjl ij^IjjtJl JyU 5lS]j .•ijjj'i'l WjJ -r'j'" JL>^

.iiUll i:_^l oIjJLJI i_/U-j «.-_/,! ^I>4-I V^;t l_^.j ij^ ^ jjl ^^liJl j-U.1 ^_r^,

,
Ji^ fl_ki*il 4-iUil JL*-! Jj>-_5 -'sr—^ J-^^M^j jr-.^* -Ar^J ^^J^J l}JjLj tb^ W-"Jj r^^ j^*^J

-e}\fj^\ i^ij^i j^i _^.^ _^S'i j„^i j_^j 0j.j J=--j)i W-fj ^i) "i>J-' ij-^i

sai»,j jijjli Sbf
JJ.1 1

»Lj iJa-LJl Jj" jjLJjl .-U:»lJ.I Jijil -li;;^ leLi^l Jj -Ji_r^l

^ ^i'^j^ll ^r^ljNl Jl Jl I^Jiij .L~J ^ikL. jJL'lJlkjw. jjSL jl jji"i'aj .TiiiiL i'^iiucj

'p^-b ij-f :uL_ J\ (tSil^l -k^l j-. iiMLI Ol_^'b!l V^ "i ci?;/.ll -L,JI V jJaJ flj^-

ijtil_^l iuluiJ' jf ij^ 4i_.U-l a«i? __L^ bjj; Lfb^l J J^L»- jij^ iUi i—jjj .^j^'l

.^-U^S'I J_jA ^U^ Ua;^ ^i3
.
v>il J ^„ll,S'l i.>l^ ^L-Sll Cfj>4\ J^\ J^.i

IJj. J>.A!j .Ol>:JI ^ ^:^ ^yJj lUrl L._,jjl J- ^>ll ;j4-l j^ -U il)/^ Ujj Jj

^;^
^Ui i^h^jVl JjS Lij,^ >ii-i L-_L;f- r,,jL_jaJl J

J+-1 JS-JJ "^-jjl cj-^lj"^! J!'W
JA, jl ^jil_. 5^yl-JI

^ilj-Ji.*!/! slj|J ,jS^ lii-Jl j^ ijiill »i* Jj .^yiiiJ>l Jii^l

yiil 4Jji>JJ U.U-1 ^L.Si'1 ;jl_j^l iLSil tl_rtJI l-JJ> JS^J -Id,-?:^ J=-; J!
'^p ^>

jUm'^i^ Ij-i" ijji t^silj^l iliSJl 8-ift Joj. L^ijNl jt y^Ni .,—ill ^jibij 'liT-jj f^"

^U; iJ^I iltlj_pl ji=l-ill p-lijM 5! il lipljjU ij>- Sl.U- fci_Jl jlk-'jl J^"j .^V-JJI

^^ _^i ^ i^u=bii ^^-^ .--.b N ^i-ji ^ jik-Sfi ^j/ ^^ x,^}\ J Lzi

ci_^lj .JujlII ii^j -1+-^ -'J l-"-r^ i.^..|fill^ jSv-" klJj J ^Lti-I w-^j^ I-- U^ 1jJ^Ldl

L'iijAil iiUJ-l ^Jiil jji 'J^^ u}^^ Lit-j>_)!l IJ* aj—ij .jl_aJ-l j-m' L._^j Vi*^ IjUl.1

jjjbli jj -'j^ij o'i-'-li -Li—j ly tt£-jl+'i ^j-'
iLiii *;-^jli Ttijii j^ jb; j-u. >1-^^

l-^-NjtOU-'il^j^l Jcl-wJi._.->.^ Lj.L_i.ll=L^L_^j^^.^L^_"i'jiijlL_JI

J* LIflU- L_l i_^iyi iXi Jc Jjiiki ^jjJl J-^^i L- ifjjil j^ s~Jj j^J tsb-ijl J
_,5L._j- J iJUJI pL;"i'l Ji«^ ,^<i> ij}"!*! jylS' ^j .b^.,_jSLI| ^j-iiaili ^1 iyj^_li

ii^Ui (Uoi ^im. J i-ii:ii^ij iL^-Ji ju rj'j^' j^'^l JjW -i^-Ji o":JJjiJ,i Jl jj

J .(lil _)Uu jj __^ jjj J-»^ v:!-':-.-; "i' -iJ^ lOlijNl -li»j J bjL clj^l Jjf Jj IjliJ

J!^>)l W;j 1/ ^ A ^'' r^' C'" J*^"^' J-jW i^ji-l' J^l ^1^
V-'-'-j'^' J^'

-jl/^ iia_^l «MI ^ij \ij~^ fU^I jj .jijjJ j:-^ J^U J> i>- fi"
i o> jii

oNJjuI J_jaT -li LiljUaijil j_^j iWj^ f ^ ' ' ; ° ' ' Os L._;.»* "J^:—ll jiiu'lfl Ot^

.^ r . . jlk.S'i i;^ ^'j^ N Ai a^ijJi ^Ij^Nl J^, tjifi jV ^ • J! ^--T-^'

j^Ml SjljJ-l i^-k-j-J 'I'^-iJl lij:^^:^-- ^t^^^"—' .«ijJai" 'jly ilA^jSi L—JJ !^L. jUJJ

^ SjlyH oWjJ ll- J-^ j! 1^—Ua^l -^^1 j* t/^'l =Wl ^iilij isl^-i-'l ji 'U'.i;^l

*JUJI I a)l ji^lj 45i_^l aija^il |_j.a)l jj JL_iJl cj4-l j 1^—'UjfjJ •-'j^J .'-Jy^^

IIV



A

^\J}
. JIS^L 'j:^ ^Z" Vj-^J "i^jj^' '^y^'^ J'jj"^* JW J ii-s'jiJl i^_^^ -I' tJjI -t^jj

JL>- o'i^j J'-'i'l M^'l ^J'j Jji" ^ ^li* Ol^e^l j> ii-^-JI tJII oUfly

iil^Jl Ji-'ljil J._^ .jljjl^'j JlJjJ-ll . j,-^lj 7,1..^ :,.^U)1 0;>.::J.l J\ ^^ ^ 'l_._,j

Uijl i- j}y .UjJl J_^j jj'i'lj jbv-JI ikiJ-lj ^-lilj ijUlj «U-i iU—Jl U-jj ^ LS_>-"i'l

tr^' JJ - Jj^'j l/''^^''j r^'' J^ '"J-i^' lit-Ldl ijS'lj j^ iili^ t ijji ^jlAii ^>Ll,

J_^l| oUiL li~j-v; .1-iil J—aij !a_j-'i'l j^l Ji j-kLJI _po ^^ iu, iiiyjl Jjji-I jjt

diii ijj. -jU ^i_^i jtuii j-bij .0^1 ^iiuli ^ij ij™™i oyi-i ji>Ni Jjt

.^Ljliil iil_j_^. ^'^ „^. oUl)'! ^Lj j^ o^ljOicJlj olj_ii)l ^_^ JU^jl J! L_^l

j^ Jji.^ i^Ji oLi^ ^. ^1 ^i >l!.i ^uJ- i^ ^Ji Ji iiij_^ii _'ti,j i_jj4-i

t^Jj-l ^j LiJj^ji-aJl jJUll olU- >JuaJ J^y-i JUJi Cjl;it _r«iJ^ J'j^" ^Jj ^^''

•^r^ ^I'l v-jjn ^ j/S/i ^1 ijJbj .i^^i oL>.iiJi_, i_.Li^yj s^i JjaJi ^i

.^Ja^ii' j-_jlaail .^JLJLI ___|_,i5^ t^'j^ ^Uj-—ij .L^,.i,u ^_i^ Olj JjjUf ijj^ Jjll VjiJI

JljjS'l jLr-j .ii^.jjSfl L_.jj v> J'--^ ^ :.^j j^ w^Li^Nl jul;_. .oVU»:„>'I

j WJl Ji-^J-'' ^-"-^ jl=^ ^ J.-t-dl 0'l;UJI >jj_. .DjbJkl «^jJl J^ %*-j>- iV^'_)l 'ls-'^^'

-r-r-i iL'Jj .JL-Jii^^ Ut-L^ TL_-flJ iii^^ iiiTj ij-S" 5j^^ L_Jlai r ji jSj L^^}^)!

— jiJ j—a' -4;>Tj ^jiji-^ O-"^ Li-^li^ ^jii—Jl Ol-i^ ' >> ^ ^ilr^J O^^^* Olyj^l

.iiLjll jlaLd' J li^l oljiij OlllJ>- ^j obnj^l ^^ !!U4! iU,:^! jJ^JI ^ ilL™"!'' iloji

j>V ^r" ^^'--Jl C>^1 ^y lA^J i^Uljil "JjUJl JL_'il ! Ijjl j_^l ^_jiUI J^ j^,)

Ssl'i ___tt ^^ Ju^ jl Lf^xj,;^' 1 JUll J jUl^
Cs-^)''

j-*-^' i)U-*Nl s-U
J5^'_! .j/jjj

f ijjl j^ iJjC UiLf ^.-'if jjij .«ijJij , :'"'_; jl>'lj JLai-JI jI JsjIJI ^ ioIjWI i-kA

4is-y- ijjT aiikjil oljIjJI tiki- ^y ^j i-SjJ--'j' J*' tS^'j jlOi-l J^ L_; vj-l ^_i iJi^jVl

^^/^ t^_Li O-lXi* i*-^LH il£-ljJl Jyail L^ " !-" "^

^

"

It > JI jlij'^1 ^ 4i:L> -i"^— ~ "^j^ iliil* _J^ ijali^l ajUJ^ [TJ-^ L^-Jj^^ ^J

^,j«j -^ ^iL^"!'! ^.^ ^3* i^^r' j^M 'l^ J^-Jl - «^y!-l 4JJ31UJ .aljjil t_.-j^—^1

JU^j Ja-.j"l'l l^_ji!l jjJ ^alj _r^ l)_ri I:." ^j Llji"jii' 1 o . i_J'_!J- J! iikJ.1 o-ia Js/.

y iJjM-i Ol^'i -Ij^j .^j^' ij— ''' ^ai^l^j^ "^>J-' ji''^l
J^^'^ J!*t;>^* Jb^"^'

^L-iJ1 (ijlijiJI JfrJi y ^>)l JwiJi J-J^- ^1 ^ia-i-i ^;^^-ilJl ^-U' tlW i«*^'

tlj»-lj i5;_j^' J^Jj'^' JWj ilii^' ^J^^ lSJ'j jJ^ 'Jj-^ J^' ^j''''
C-" *-^J '^J^ U-Uaij

^ ^';j ^'j' v.-i—J' o>.-r^l i^?^^~-'i - i-^T^' ^^^i»^' jlj*^ J^; -^j^l lij™- ^

i, ; j^l ,--jJ iLJI tlil J^ _fi'l '^-i' Jj^-Jl - 'i^J-'' iikiii' ^J^J .^Iws'iSil ^jijt. ifIj^

ij -^L itj j*l\ 'ig ^1 i-jj C_^J 'Wjj iV ^bj ^^^^^ ^~*^' Lj^'^ ^_P^^ i^i L^J_»^-~ll

,L^"_ij j^ (^jlLi ji^j -JUI ^ ^jjiLl jjljil ^^ idiLi-l ol?-^ j^l^ L-'jj -^j^

kliU ^ ii^,*?-'^ 01 ^l oljjJji'^ j™^J -^^ -^v -i^j-XAil O^lj^lj LftLJtJ ^'_J Jf*^

^^^ i,Lx^l _^'\ ^jS'l^ i.j_iV ,i-^-_, c JUJI ^y ^K^l j.^^1 J^Li-l ,.J_^ Jl_^

. j^LlI _y ij^ ^y^\ cUJI ^ U1.I -i^jj- 'U;^^ ywsi^U 0' "il
. JljjV' " l»Jji!l iiiai-j

iLjIjS'j^j S^^-y ir-' i^*L_^ iJL,^ ip .^U~-j«^ ^ ' -^''•'^^ j»-Ll^I -i-tii:^ ^ *^-^^^'

OLiflj; JljjNl jUr s^l J J^j .i">Ul cb^l ^ '/*-:' 'j^^^ Ol—fly Uajl J^jJj

,S'i U.JJ ^-> jL^j JijjS'i
o-
UJI

/f-- '^j^^ y .y^, ^y^} ^Jj.

ii-. (LLil ^1 L.J^ U_,Ui J'iAfLi-^l iLli ij^l;=j~^ J^ "j^ oU5'lj;c^>v-=5ui'

iJiilij ._jijjij ^uJi lu -L?-y '- '-JLpj) ijK^ oi?-.>j -^.-'j ^-"^J^ °j^j' yj^'j

J l>j -^ .^ iili^ i jj Jl -^ oL*i ^jj Oa:>-j -JJ , Jljjil J^J ^j5-?r-'_J ^j---^ ^JJ

HA



iXjJ-l ^_jjl iiU-all jl^Ull v^-Ji> J* r^^l (ll^jJl l-ij* J^J -2?^^' jtLdl ^> -'i)'!

^ jK^ ^iji* |j:^j .jS-^_i' .jjP -yj^ liJ—i^jfj i_jSw_j^ w^y^ JL^ (^_i;) ^.wJ'li' ^
A,J=- iSL-j g^,__. _j: JjJ^ ;£„ -JUJ jlJalU 4j^IJU ii^'l L^_^ J iL-^y^ ^^y~

^jiiJl jlkili oVibi- |«^j . Baikal-Amur Miigistriil ( BAM) i^U-lj_^.i- j'lSiL

i-^V />* '^J^' 4^h ^ '>^> J^"J i^L-i-^i fi^i' ^j^lj-> o-^l L^^i^ ^

tj4-l Jf- \j.}Ji^/j (,ll_;_;j) Jj^J,'-^*J J^J' 1^ °i^' -^'^'' 'W t5j=^l ^L* ^'j

»;Ui. iAf .iXli i^jj JI "il iJiLh ^IJL-j^ UjJ:j ^X,A^I ilSLjJ l^jt ^1 1,^,-^ i^^S'l

Jljj"i'l JU=- ^ iL^LU;; Lij jSLijj .jJ_juJj -iJ-^iiji,) j±^''^^; ^'yrjT-L^ ^
Ujj-j o'^jLl Sil 111 0U.I3JJI obLiJ-l i^-_j Ljij-i" ^b] lS)^j^ Li_p,_- j^ li_jj_:i_,_,j

IJA ^ ^li>'l ^UJI j- jXVl ^,__ill jfy Jij .«l+l| L^jj OU-i- -L^if^l J^O

jl^l -^^ -^\i. ,^z^ S\ J.LJI ^"Lij—11 jU^I jlf Jij
, J_^ j^ jif i il. ,._J'I ^L,!.

L^i J.jjJl LJt ^ Lijl jlfj .^yv:^! _ji_J-l ^,__J ^ji^tiil ^1 jj y.j —'_j-dJl Jji-

.

J-jw i=- Jl ^tUjiJI ajji i.j£;i-l oi -lij l^:j14-I -i—U I_^ U>i^ t-Lii" L„jj OJlfj

.UjLiill I

-4_~- ^'1 jl.1^1 ^ L.__.^ c^\ l^,^Jr\ j^LLill ^'j ,~^^ S^wi' i^—j^l jl=Lli ^

.i-jlil iUi.ll -l_jfr'i'l ^ ij-i" -=r_,Aj L^jj ^ ^UjJI r^V _.^=-=^' Lfj~^'l '^y;

"a' ^ .iiWl jy ijlf Ol^ dl; ^iJl jJUJl ^ J_,-_j.ll jjkdij j_X.ll AiJi ^ 'u-_,,.

C^'j -^Jj l/ ''^ OyL* jij>-\ jijX.ji^ 4jj_j.Ji «iyi. ii'L^^^i iiliiJi ji-^"-

^ c^iUij 1 1 1 ^ t fUi

^

j\_fi\
11*^^ ^j^i <^^\^,A^1^ j\ ^jjji ijj.iii

.i%}\ J ^jjji aUJi j^bji iiij _kii^

_^ v^ >:jif1,^1V /-^ i^i^i-Ji -i^ii i^yV jJc-^: f^r^i ^- oij/j -'.'j' t>;^j

_,:.^ '^ U L-l^ it-^l jl^lj fu^iLjj' Jijil ^f- ^jjl -V^'' ^r- '/I Jlj^ -i^^

iikdl ^ Lajiji^-j il_ll jT-^a^ _j'^ ^-rflj JwiU li_r' y^' iJ_j:-_^i5lj J^-^i -T-jJ

:^.l >i_- J> > o^Vl J^ll =^l_. ^^ ^<ll ^j^,j L,j,L^l| i^l ^ ;^|_pi

^l_fi jjitl -kj-1 lLLJjj^jI _jvJ^ liJjUl -wLl Ijjiij .J,JlfL- iji^v^ ^ Uf
-ij-i^^'J'

iSjU^ir 0U=^^ 4JjU^l iL^ JsU j5Ll. j^l liji _,^_5 .^jjl iL~J' -^-^

,d-«^ll^

Jjljii j^ -ji-L-^ "^-^ LiU jJjjj '^Jy^l jLj:i)il ^ U^L-l U-Vki ^i!-ijiJ' ^i-^

J, ^J^_ U l-.j_, .^^>w-l i^ Ol^j ./s^rJJI ;Uilj -J-illj iiiJl ^t" «W] ijjjll

iiiiUjiayi Lijjii Jiki- j—j iwljll JjjJJ oL«liLl OyU"j i2iiil oU-U-l i-ki oL-bLl

j-U] j£i .1^1 j-la^ ^1 v^l Ott^l Js- Jj..a>Ji i?._Hiil ^Uflil Jj-iJl J\ jjA-lJU

L-jy /^: jJj ,jUJL oJUI iij>-jU J_jiJ-l 5V oUj—Ji ^ ^ly- ;iUiD iAJji.1 iljii

^^ 1^1 J_tv=_,Jl L_-.~3i jL-l^ ^ l^~!i« ^. csJ-:^;^ ^Uflj; J-Hii-N «j,!A)l Jlj^S'l

.'U-jisi* <T^ jl/e^TT^O^^ "^^1^>**^^^ *Jj ^^-^^^^/T^Ia^Vj ^°-^I z^'^ity"^! ^; I
.

t>i-i_, jli^ji' JUi ^_,
l:>i^i - Jij .Vi iiki. ^j ii_-Ji Lj-- ^ ;;--jJi iaiJi J_ji- ^i-

^ :i=iJJ :^_i;i jjLJ.1 j|_^ ,;y^l jUil i^^Ji j^i-^i uij .j.JlfL. hj_y^ _^ ^L_^i

^ _U!JI .^«iil i>^l jtLil .^tj .j^ijiil JU-ij Uj_^i - Jijj^l iiki.j i^>ii lj_--

,^^i

^Lo^rl -> jJ ^1 ,*-^l
J-'^^^J i-kj-lj-l oL-l3^ QjJ-jn.! J >aJI

^J^j
o_iJi- ^/' L_*«j L:^

J_^:-j ^ ijljj'l'l JW ^ ^™^j" J^b l/-^^' r^^ '^i -J^'l O-^^* J^ 'jr^

Ij^ ijjji. ij_r" WjJ J^J i-'—'^JJ^ V/ "^J^ Vi^ "i" L^ '^^^^ 'j^ oLiTljJ

j "5--_;jJ' ^'il rt-'-l.i' (Jan- "ijj iij-LlI jj' 0^.?:^ ob^ Lajl L~jj p^J '-^ y*' ^^^'j

^_L...afi.'l *-j?iiL_J ,j_^l^ .1.-^ * L_^^i ii^j^l JAk;.kl ^.-ajl ^J j* -
i _'^ '^^ j* *?i j*^' ^rt::—

OL»i ly A.aJ_j .Aa^nljl dgJalLJ ^Mljl^ Li_j^^A^ '.^ ^j^^J l/'^./^^J ^^jrr^ ij-^ J^.»-^ j.*

.iiyjl iikdl __5-lil_, ^/.ll l,j_-.j JljjS'l JL^ ^ ^u^l

Jill Olj-jjf_j ia-lwill o'll'il
f

Ijjl j«-«J- j.'l jjjj-'jSJl o_;^:»-lj ^iijjl O'jj'i'l JJ ''j'j^

yUail j-bi>'l Uii i^j ..i'Liiil ol/^ij jjA,t.li olj^j ct-lj^l oNSIj JUj^Ij

^^" ^1 oU-Lill jja— *j;j .^y-S'i Lj^i ^Lui'i Jjjji oLji—.^^ ',^_f)yiill

.ii.WI aJi ^ j_f j_it Jl ^bi L^jN ^_^I| OoLi ^ oVS'i -blj

,/i'. iu'jL, ^j .ij^l i^tLJl oUi^l L^ L:!- ^i ^ljW4-l jolj-i) UU UU;*!

li^'lj^iCjl iilkiL ijjjll ^\^\ jlijjlj ijiUi:i^l iiii^ll .li: ^j .;jIj_^I isWL Lj---

tl'^
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flifcll^lJIj ii*ljj-)l jisl-U-l' 1JjLwJI ^Li3-*ull jUti^i

tvr A-J* ^»J=*l':Wjj .jJj^jS" ijaKJ :L_.JJ



. i_^l i^L.j^^\Jf ^^\ :L„jj

^jlj ^U Ob iaki" L-iJj ^'^^ Lj~^*

jjisJ Jit ^_^ jsjSlI ji SsrjS J) lis-

jUi jlSLJI .Sjjidl w^Lici ^j-j c-J

jk* .U .oU-lj *^lj ^_U-I ^-
^i ^j .Sjjil L>>C Obr'i_iil _^^ ailiJ

.Aj^jjj Vj^ '^Jj .OljUJl :u„_.j

tvt
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!ji i3U.ll ^} .(_^ ^Ul) iL_iCilj (^UJl Jjl,^l •^\j) iJj>JJ oL'^_jJi_j

LjUjj^J ajuLJI 'jj^jjj 'j^^' ^ A«il Jl »_,J-i'l Ji_JjiJI J^jXJv-") j-j OL- i«]sU«j

_) il5:>-_j)_f:5j 'jjisi» Ui-b- bUiil ^0^-^ a/J ^ laJjijil ObV^^lj Ij-i" oLLll

I

J..
^_^i i^l .ju^ ii,jj^\ \S'jJ. Ja-yi ir^i ^ iJUiJi ITj-.! ^iSl^-

.\i\Kj u ^v j>-u)i ^ ;du-i.ii ir^N i>.-;j)i >ii jij o^s^,

(^^1 ^UJJI ^^I;i) ^^X_jj c^ Oj_ji ^ .^>)l Ji j^l^ o^UJI J^^'

!V>J' ^r* 5l£jW' iv^^ i-^,'^' J^ ttiiil^)! ^\, Ja-^l

^' '^>i'j ^^' ^>L^LJ1 ^> i>^l j>l^ >:)1^ ^j ^>)1 JL^I ^

I

.jL_lil

J^^ Uj^ ^i A?i_a-jjl Dl -l-i^ ^Wr^ *- '' j .Si,.','.,.- 1,T0 i*--J .—'jlljl

Jl ^-Sl .^>]1 ^i:-UI ibUu: iJUJl JLJ-I j^ iL-U j_j^ ^^4^ U i;^^*!"!*^!

.^^LtJl ilLi j>.lj JLLI ^/^ ,.^.4_j U .J-^\ ^l^Ul J> >

Lb-^loLN^ o -.^j-.-v--,-.----^^--^--.y^-^-.-.-^ ^j-. ^--'--.^, .

.sUj'SI i^a sLaiJi ^ '-Sj^l ijiU ij>o



niliAl oJjj^^ ^_^l -;;i1 ;^li!l i2U^\ J..^ .Icli-jl J^'l ij\_^ OU^O Jl^: ^

^ i'iiLA'i eJuS ^|>^' .dl~^l JU-i. j^ \j~S' U—
i_)

o.biJj.l oIjN_j)I Jj:-b

,*:J-i L.1^' ^-jdi. iU;,^'i j _j"fc:.\i .^ ^jiu iii. iiir-^ oi ii; «--

^_j;^ ^^ '^cs i^^\ -ia^l sliUu.; iifj IjU^ y i-jl^H ij-LdI UM.1 O'^^

t^j ^^j iL_J Ja:^^^ (L^. ^Ldl Ll^ j^; Wj^Jli' ^'j^ Jl IS^Nl

i^iiL-iJI iU.ll ji ji^i ^^SLi: .i^UJi ^^ __p' ,„^ ^- ij."^ Jlj; N yUli .i^ji^

V) ^>U jSLi.- i:,jy-^i jL-^J.S'1 j> Jk'U jiAi.1 ^_, li^iL-iJ.l \<J\J lAi. ,i*i

liiTj IAaS" -la--_)j ^'j^ f»i"" ^^iaJu (^r-^j'yJIj Ol_;f li.lU ^jiJlj J~JI L-~'

^1 ikbii iU ^ _^S'l ;>^1^ ti-b-^i oLA' Jl J_^ j .L>L-\i ^i^b Jl

OjijV-^' J^-^ oLWI -^-1^' tsjUJi j^ i^v^' *^j=^* ^ .oL^vj'i'' J-^ -^-^

^U>Nl _^^ i^lL^I \S J\ ^^ ULi>- /S'Nl ji=Ul.i J ^-Uil slkJl o^S:!::!

iJjrjil iljljNyl ^ ^;Pi ^j^y Jj^-.-JI lUITj -^^^ l:>^ oL^lj

Jl^j 5j.r^i ol;N_jii ^> J iiU-l ^ijS'i j> .:i?^Jiii oLV^i ^-. ^-S'Ni

^^i jik^"i'i i<^ .i*;-- - =>j idU-jJi ii'_^i J irjOJi i:^i iLJ-i cJir

li'^^i olil_t>^ V^" -^.s'-^^ ^•^"*"J
'^'J'j-'-l J^'i^ ^i-'*?'-^ L<-'! i^^' >L-lj)'

^JJl J_f~^ll_,. L^:,.:-^! jLi-l J^j iU_^l __.iNl ji ^iUJl J^^ll ^iLt.

jjjj ''^JJj' ^ i^'ilj ^Jj^l
-^y'^J

ifli^^JU i, Jgi.i ''Cj.j>^ OUiai ^ »)Jl ij~^

^1^1 >Lii ^^_j
.^^Qi ^_^i ^i/ii ^y^. {:/jJ^''jS ^-A' .041

j_jij *-l=j?i.'* Uj.,:- _,i-jNl ^_-J_j ^AJlj i(j'_fr^') j}4^' 'V>^^ ^j-^'' ^

Ji« t"i-:—^^l A;.i_i l^j«.j ts^lU-iJIli'^-'l^ ,Jli-Uj.'I^J:5J .oblj4-l j^ '-_jJ ysj

iiL^lj i^i_;i i^i^j (y;^! _,t) ^Ij^^'l olJi" col4>J4-U ifcU-^Al ^'*Jl

^^'j^ J~^ J^'' iJ'sJ'' ^^ "-^V '*-^^' s-i-^l oLNjII ^y v^,-^' j}i—'''

^ij^Ni
J..

;ijii. _j>.ii Ji a:;:_, .di-->li J ;^^.i li-jjL. 1^1 iL„u

5_,iA_. il-Li' ^ oliaJjJl L_«j3_jSJ fl^lj^l-ljl i_JLfll J-4_iJ (jJUil l-jLJi^U i_,^l

j ix_.LiJl ^a_-j)l i_JLjJ'l • tsJjt:^.! Olj"^)]' j h^' -^J^^) J^'^J!^?^'

.dL_Xll ^y «jj;^l ^J^'^^ ^/x-^h *^y^''
'•fij^^

'j=—'^ ^1 ^^L.'i'l iL_Lo _y i;i

.(.ijJil OLi^'yi ^ bUj l^;;^l_; j-l_) O—_jSil_; jl5L.l>Jl a} L._. tJiUaj^l

tjjiJI Jtla— ^'_iu-,.» C-j^ Ij^ A1 ^jU- »iJ ijii ^jl Ul ibv-.Nl JiLi- il—L-

-^4^. ^^^Nl J=J:l_; 0_5_JW --J>_, JL^U JJ!L>ai iijil _j^ oLll ^/~

i>~J^j t jljjJ jL-Ji ^_> t£_,^l Oij~»iJl iSLi - jL'_,-^ .J_^ \:S-Z. _Ja__J

Jiji. ^'ysij .t_-J ^_,w=iJ'' jlj^ 0'—it ^ ^-c- ^yJJsVl -l=-*^l ^!^/Jl JU-iJl

je^' i '°yj^' o-^J iOj—iill jL^"^''
^i.f'

'-^ ,;^ -^-^ ^J^^l .*^U_L!I '^^'

_^ iSLi _^ ojLi.ll
J.-

id^ljJl iikdl JLJ. wJyjJ .iL—jCiU aJjrjdl oLjWjJlj

^1 . J_j~o-W> 71-1=^ ^ >X—JJ ^'1 =j~S^* jLjj"i'l ^j tIJuf ,_;_^ ^ e^!^^ s^j-^^

_jjjy_j5ii Lsj^'j) =j^' J^^^ Cr" W-^ '>^r*^ 'J-^ -^ t^-jliJl J-sUJl U-l ^y.

.till =jJj*^^J 5_-_iaiJl "45lil ojl#=-l ^r" i,.™" i*-_j~;r=^_) (>j^_^'l_; jjJjSj L_'_j3j£'_)

*Ajifl &,>*-JI JjJ.ji' t'lxj- -^ ^*Lii - '^- ^-..T^ft d.^^.' :^~^ -Ld lOi-ib

Jij^ JU-Vl jj _cif J Jjls Vl-i ti;j.j;.jH «L,aili ^ ^j- >>i :^jaLJij ^jj*JI Sjl^i
{ ^

)

^jS'^^ j_a.ii ''a-J\ i-'d |ji« ^ ^1^. -JiJi J=iu .j^ .jjiJ .ji-^j, Iji^j

-,» jJlJ j^b< J .!- • • wiJl^j .. i^lrt-'l /j-" 'W^ °~^ bjjj^ ^bJ Jl -
J ^ '-'[!

_;4Ja; ^__Uj -^Lr iiiad.' sii jli^a'j .l-uf ^>^J o-L^J.! oL;V_ji) ^i.'^y^' Ji^'^

y ^y^^ 'jJ^' J^°^^J -^r-*^' J'-'-r' V j^j i-w^'j J^^ ^j"^' J_j-j"il V

tAt
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\xS'j SA^rjil OL^^^I ^ fc^Nl Jj\_p. iiUaal iU.. ^Jjj,l i_^j'Vl 7ri>.:u-l ij

^ _^i iL-^l o..._^l US' toL^jNl Ai. Jaidi i^ Ls^ 1^ jL:^j

^AjJ.1 i/jS) iJ ^^ .li-i ^_bLl jir lillaJ .i_^ll :iii%S'l ,^LLl J ^>u

i^Ajdl o'JLkJl ^ ^^j ^iSLij -:,i^ y.j il-LS'_, iAz^l ol^' Jl ^ didl

u* f^' -^-^*
J-'

s^j^S" 41^ .^..^\ ''/^i° 'Jjij^^ ^j^' ^^-^' ^^-ii'l J_,l^

.^L-jJlj ^-U^^^i >^1_, ^jjl^j-i'lj ^_,.^S'1_. ^^Ij j4J1_,

J=--ii /K- W>' J^ ^'^-^ r'-i^ J "^V *^-^' i-^'^' ij" Cs~^J L,^^ ^'^i

l_ll ji^- Mj^\ ^<j^\ zj\jy^\ ^Ji^\\JJJi^\£' dJ^ ^laj.,a^} i.:'::fJ'\

i-'Jr\Al -4:^\liS\ jl_jll_. ti.l^lj kipi OiL.ll ^ j/^1 „ ,^ ^_^ i,^l

oLTJ-lj L^^Li ^'UiJi Jbii ^ iU-i_dij iij^^^Nl oi>^i_j ioVNij,

^f-b-iH ^^SLl; .olc_j^l_j 'lijjjij '^i-;'^lj t^r~J'j liiSU^i 31_ji.l_) isjii_ll

ir-^^-^'' ji^P j\jyyj _j:^jjf J^JiJ^ ilj^ij iiUajjJl l^j.jJjS'j jj-i" JjiLj'i^_.

iy *-=J~^^J tj^J—JI ^-" i^}^'J i*-'^_! «cj-j^ JJJ^H «jL^I Ttj^J .
IJcS' ^ i^tJjW*

gxi l^li Jj^_. oJj.,J>l oLiNjJl ^ UT ih^y_j^' Ojjja^ c~J 4iSL.5il

liiuii aijjjl Sl_jllj t^^-Allj ti^iL^l iljll Uj_^t iaLJI j^ -<^\j ;pji^

ol^ Lil d%:_J l^ ti^lll ^UJL iJ/1 tb^l^ 'dL-SCllj iX^\

iAt

^^ f£- ^^ -;^ 1 1_U3 i^j^ I ISv^ ll jL*J^ ^ i.^jw^ Oll*>j -jt-JaJl jWl
J

Ji-.. o-b-ijii oL"i'. jU^. I-lS" r^ ^ r
ULI

^ jLia^'l .IjJ^j j~iJ^ ;W j>ii^ OjA^ jl..a:!U 1-Ufj oJjJ^I C^b'^yi

Jijlj iiOsil jy[; Jl>ij ^ _^ ^-U; Jjjj- Juti i, JiiL. jJij L'jLai. dV-s^il

If^i ,j*
^'^ -^

s?' j^ j^' dL-i^l ^ L_J Lf. LI^Ll; ^pljjjl ^tijj

i_ii^l ^ U=_5_i5^ IjJjLdl^ ^p^ll ^ Ij^ Jj^k:. ijjUJi iplj_^l ofNl tL_i_j.;4-l

j6\; jU-S'lj ^i=iJl_, L^l i]-)^;-.^ JP\ (.Uil ^ f^j_^- ^11 ,^li^Ui\j

ob-i' T^u; ^1 ti-'Lt JjTjJj ".uSLil f jljil ilJci'j oA?^l olj'i' Jl ^ (^yiiaj'

L-_^U_, U^ll oUUli.) i;j>;S^I T-jjil iiii;^ ^y ajisI^I oU1jU11_) a-i^l oL!N_jJl

jjt^'l Ljsjlj t™^l UiJj.j?^) ^jjJJ i>uiVi jt-LlI j_ri l5-^! ( j'j^'b-—L-j

jU.i) ^l^lj 4^^l jjAJIj (ijHI ^ ^y - ^1 ,->ji3l_, jbjU-k JU_^I_.

^^jjl ^ c^l ^1 .5jjJl .1^ j/; -kjj .jJUJi J {^I>_, ,,r^lj cc^ii -UiN

L^l Ur .sjlli ^JUJl ^ JjNl ^1 «kdl aJjs, jLiJj tjJUII ^ i^l (^jl_,u^i

gi*
i*-lj;il ^" -jjj^^'j jLai'i'lj l:!j-^'l Jy_j LS_r^"i'l ^.f-'-' ^/T'^ j^l J-

._,~ii-l_j «S'l_iiJI Laj^U lit^l iniljll i^j^l t,;^b^l
-f"

aliLa iliS' UjjiJlf

! jy Ui l_j-J3J~lj -iS 1^1 ^^ 5j~J OllajT ^l—SJi '-Ljjj v \^ I jjl 7>JiJ<

Ijjflj ^^j^j ji'-'j jj^jj'j iir^^^'j "^"^JJ j^l-J^il ^ J^ij-tj olf<-S^j LULUJI

^JaiJl t5>^l iiW ^'ji'' '^U^l J—^"j .'-^ Jr^ vy^j (^U_i.'l Lr/lj)

Jiliij_JI \~-ji^ J U3j-^i>-_i ijjj^ll ^UijNl ^ UU IpUai i>-l_jj-l ^r^"

oLji^j)! i-jjt i i^_^l ol:?.^iJ,l oLtLjj Uirl yjjj' -iUs' iJjlij. .jjbj.l,

^ J. i^ljai 4^1 i-U^.j:>- i ;;;^J\ ^jUiaNl isUJI ilU_-S'l Jk--5 jSLij
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2sjjJ)M
^i L.UL -J,, \^:j,. t^yJ-lilTjji^ ^-U-l jl-L-j =i>^1!i -U J- jjr i? .SiiU^Nl i_;UI

::;LjJI -kjil^ -Wj .
jL^I^ i-J/ i«lsti. ^j 4_J_^I Lll5_j:f i^ij^-l IS*^' L^i' jt-^J

ji A~i. t

- -^-r- ' ~ 7^ ' ^f — —
•{ -ri-' -

.
JJ \- — J ^r

. l5 J - >

.4j^( SjjNl j^ j-f JA* =_i^ J_^ .^>!l v'?^')

iii^ ^lii ::->L' ^^j tj^i-Ui J! yvJ\^ li lid^ ^lii «;ji ^-. !fe)^i ^J> jS\^

y.\^\^ _^S'i ,_iii i>ij .ii>>b -jiu^i ^i>S'i^ .jJ^bJl ^.a^ :u-^ ^1 Ji

.^ ^>^: isjUJi ^ ^iji-Ni t>i ^ -iijli ^' Jj>^'i ^>r^. ii-yV ^~^^' ^^^'

i J ^^M ly_y>r -^ J {j»-ii^ ^y-^ cJ-'\^\'-) ^y4-l "^J' J ii=^ ^J'

1 J ;j>;gij UL_^ jUr ^ i^Uii ^^l|j* jji^^l u^ij i^UiiJ i w;^^ f
^i Ji

;.ji; ^If i-J_a SJje ikf ^j,tj;NUljjJ_j;^ ^^i ^^juJI ^ ii-ax. ^IT S^UJl Jl :iJ

J- Jl jji^l ^ iLis. i^j=f l-gi i-i^Ji >^ <i-iJI ^>1 j- j;^^' r"**' i^-^

i; jUJi ^ iSL^i i^_^;i oUJaJi J./J ^ A?-U)i ^/)ijiU j^ ii^^l iijl.' .j_^L.

!l _.^ olL-^b .^ii'l r-^^ Jl> 0>:l-1 ^ll JLi-l J^S^- a^ CUil^-j .ijl-U-lj UUI_,I

i J iA:^l^l oi^l Jl .ii>il i}UH ;iU J> Jj>
^l_;l;)lj ^\^J i-LiJl r-^ -Ji^-I,^!

: ^.i-oj .(iL^ „:,.^^u T , 1^ i-b i^jji) ^\j\ _,-^i ^ ^'-i^ ^'i ij^'^ ir-u^i j>-^' J-

= j'b-j .ijUli ^>J1_, ^>il ^LiJl Jl^L-H ^^ ji«!l iJi-U. ;--^ -xiSfl JL^^V

J. ^/ ^ v^ ^ .yJ-> J^-^LJl j! ^Cordilleras ^l -'/^ '4^ jjl=^ ^'^'
^ jajj="

. ,jj\ J .(^->l J*-J1) Alliplyno ^t ->_;«^" -*-!>" v-^' j- "•^i^ °^' J--A-H

i^ tl^ o 1 A X W^U-ji jjW^ ^' W>" i^ T i Jl ^- -W- ^i^5^ J^J '«^ ->^^J
"^'

—
!
'J.—*' >^ J^J'-^'J '^^' 0^*^' [^ ^'^'j^ ^ ^'j^' ^-^-*" ^'-^' '>''-'^' ^^'

^H i^-ij-. .IJlt (v^lj4-l ejl>«> jikJl ojx—. ijfl :L4i :-) oL-Lij i-hijf- ^Ui*

^l^LJl J^^ li ^1 JULI ^ ^jUji jj;i(-i- iS^JjJl OUJJ^I J .Ul> oUiV

jlj ij.lp rt^_jj oUij"_;].l =Ij jj^-w? Ci^li .jJj^l sJjJ^ k^l>^ lij^L- y^'l ^^ ij-if Ai>^'

I Ji .oUijii ^ ^1 ^ Uji Jc^ly; aadjJl jji^-iJl^ iii'bJi <~^\ kp^ i' "^l
'j-'^

w t.VM
'*>?



J>ii t^*u- ;^>^i ^jgi ji -j^j,! _.^ jtu, ji _,_^i .Lfij i^uJi ^.^- ^j^^y, ^

ITj..! ^ iJ^iw ;i-iji
J,j\ ^1 jjii^jVl ii-_, J_^ ^ ^i-V-V"^ J^'j .Ai^'L^l

^L^'Vl J! Jlii-Vl^ Monte ''"'^^-a^l ^j^l^ ;iky jo; ,^^i J; .;^_^|

Jl '^ .^^l ->l Jl ;;UJi ^^ JL^H _^ ^-U^ .lUJI TJ-l^ .c^^L^I >L- ^
^>i.-^l ijjl^^.i ol-Ui; '^'^-^» Jl>j .^^^. J ^,j oLj^i

i^ljJ-1 aU-1

A^-lij tiL„<Ai ^ Ijii^i ^IjS'lj .Ji^jil ir^Ij ic,_^i ir^i ^j.^^ J^

V^ ijl ^U._. ii^}^ ajidi .Jj, ^ ;^l_jJ-i iU-\ yL^- .Neotropical Region

.a;SL_s::il L^\ JL^ ^:^u^.i ir^i ^i J u ,j^Vi 0131^1 oUlj^ j^; l^
Jltji l^^j iui.;ll J^ Ua^'iy ^~i^ oLJAllI _^ Jl^ "?^j^l li'_^i c'i>^^i i ^.ij^-

;U=i ^^) U-iUl ol^^ (bi^l; iOl>>- o'i ^-^- "ij i^Ul! j.^ ^jJ =Ui„L. iL_Jl

j>>Ji ii3UU La^r 5jiJ,i ol;i_jJ-'i
J., .i,^\j '^s^iij ifyi ^t-^- ^i| ^(old^i

= . . ) ^ajl _jj^i iL^ ^t;. , j__^i u^ ^L^L^ ^^ ^_c-vi ^1 Jj ai^i aj._j^\

Liij^Ni A=-;_^' US' ii^uS'u ,i_^i _i^\,j\ yj^. .|.uiiij jjA;i.iij ;.:•]! i^\

^"A'J V>^ ijli'l
,J 5i-Uil =Ull ilL^i^> .>Ull j,^^; ^ j-L_JI_, ^^ij

i;Ull jjA;- Jt i,j_^ ii;_^l ir^i ^ ;ii_^; j^iyi^ii ^L^t ^^; ^ ^i

-^'^V'^Vl J-:>j ^rijjl-: jjij^j iilU^'l ^_«-L;"iVl iL^^-1- W^,' 1.JU.I1

«J-Ij«ll Jjljll

.5ixJ.l jji_jiL^1 UUu ;ij^ jtLJ,! ji^ j;^ ii-u]l tU^I^ 0-^1 oUJJi * 3^^

JXJ j*J C;L.jO_>'| J^t ^ jjjilj iJtiJl lUJjj _.y^j j^l i^j _^^ JL^I ,^^\

^L. ^ ^,U^l| -jji^x^: .^j!l. ^^L^^lj jiJ-^l_; ^^UJl Ji. ^L^ jjl„ ^_jj|

^:. ^u jUx^-^i -k^ ^ cj^Liss ,yj\j] \^^ j^ ^ x\;y^ oUi:> ^il^i

i.jL^-i' Jl jA 14^ _iiS'i ol^ij ;^_^il JU.ll -till _uA^i ^^ ,.>^i j^l-U-Ni jl^

>^'l ^ „^'j ^Li.^ >^^ i^jij ^1^ ._kjW' ^i-^J -J^^'
.J W-^ ij-w^j

j^- -OUI _^ji) j=^y Ji-^ij^ _-• ''4-^- J'^l ^j -A^i ^jiil ^1>S'1 Jjl,^

^ i>L. JL^I J^j il'.jj^ ^_,_, J^ ^ ajS'I ^y;^_, ,_,^Hj -Jl/1^^_, UjJ^

».yi jj Ji^ ...ij j^ :i_ajji (rj

,Wl; Ji^ ^"L^i ^b :«j^ (o)

j^i a_u;i jw_j.li :lif l^__^i ji .^k^j<i^ -^y^\ ^[J-j\ ^ ^ij^ jjp^\

'"J -z)
^'^y'^- -^^-^ O^-^^ '_^^y'j /Li ji_^.i _^- ^,1 :,_^.^i j,_^^ij

Jj^yl ij^l ^.l^S'l .AA ^^ ^tr Uyl ^J,_, .\.\j\ - ^\,^\jU\; /_ji.j/Vlj JjjL.S'l

JJW J> J'L-^ °L^ '"^^^ Z^"^' j5^--:^',i ^L. _,4i _!;_aj ,ijLi.ll 4Ub Jl

^ jjji Jl> ^j'i'l A*-ljjj (jj_aiJI ijjj'j'l ^J^\ -y, J. _,^i^ "i j^ ^^_ .J^i-Ol

^S'l JL^ J iiJUl ^jl^l ^^_,;=^' ..^j'yi ^> JLJ.J J^l_j j^lj ^jj_,rNi

t>'>-^' ^•^>--' '^'Wv«^i «iJ^'i ^,- iL^u i^,^ ^ j^jijjij ub:j^ oUivj
.w a_,A. t^CL^r ^1 .1,^11 -^^ _,

„n ^;^ _,j[it,
_jj^ ^^^,jJ ^\^^\

i^i olj^l
_^^^1 ^^, .i^\ oi^_^ll ^^^ ijs. Js. ii,y:L\ ir^_,l ^ »a:

i^br =lii. ._ij ,_i:-^ ^i^'L^l =-U >^" . J=iL_ll ^1 A^j _^l ^jj J_jla 1^ ji

Jjj. jL_i ^' Ia?- 5^.;^^ 'iSSJij L_>'ii4-I |ij^. .vJU:i-l ^ ibji? oljiej -'^li'j

yJ !=^V i-^ J>^ -^Li-I ^y.l_, ^jjl ^^\ ^ ^jl^ tjljj Ubj i>L.

j_^ ^All .JJU-I 4^lAl Jl ^_j;:i.| ^ 'u,^ Si>£ A^- 1^ ojjl/"ilj Wy/" ^
N'I .jUl ^Lil ._^ V .^_^i ir^r^ ^L^i ^^11 ^ .^^1 JUij _j^| ^^^L-

jJUl ^'lji-:>" C^l J>^ 'c'^'j^l t* '''-^* -^^^^ -';*-^^" ^^' J^ ^^-^ ^
J1.U11 _^ Ja;*. ^L-j ^|_ji„l <^ ji-L. Ji :ul,i_^i ^^ij i.^^,^, ^i^^i,

^1

. JL^l Jl^i ^ ^> ^i ^li. Jl ^: ,^ii;_,>l S^_^l

JA1« U_j._, lJjIj Jl SjjjJI jAi« ;lii o_^^l iT^i A^; n5A?-l jlA_. ^ji:-

j» ,_fl j_,>^ SJ}\ - Uw»'>Jl C^jA:- Jli. ^/jJJ^. . V>>!l J El^J^I -la-«=l
J* jj't;

LJ_^ L^_^l j^_jJl
J..

^L. L^ j_^ iiiai. jU^. u ^J^i^ JU_iJI ilfL - ^\^\

^>^^ ^^jlyw Ji_,i iiWl aA> i^ .3U.J JiUr Ur^lj _iJ=Llj ^j (U^ll

^ '^J -*ij^' J^'i'l JP Jl ^l^j *^j vi i'j^ >--J_, .^jWl Js- iiU^ JiCVl

J_ji Il^I jj^l Jii^ .jjUl ^_,.u;=Jlj >ll l^ lui, cL^l ^ o^_,_Ji .j^|_^i

.J_^Lit; i>-il) Ijl^i j^j ^JAJ-l jIa. ib^L "I'UJ^ Aic ji „^^i^ -<.s. .oUi-jil

oli ji.Lii j^^- .c.r^Lll jtLll ^ j^'j ^ISU; SiyJ-l If^i J i^-Ui ^il,LLi jilji"

iiii.- ^i oLUJi a.U ^tJLij .Selvaa >il.l oLlt ^^ .Ju^" =i;=i,. ^_;i -il_^'l'l j-Ld1

„^jW _^^^ „^''-^".' '*;j'l>^';J' ^>J-l ^,-"' ^.' ij/ L—i J=ic jl .JUll J i:?-^

ijiiAl (tIj^NI "-^ .^iL^ oL-ljj Jlj_^_; iTji^i
u-^'j-j ^k^ jl^i_* ^'l_.^Vl

L-^i Jl*i yij -)Vj_rJ J-L. ^ U_jj^ iJiU-l tljjJl jl^u, J ;^j.;| ^L-=rS'lj

LjJIa; ji=L. i^ ^}^\ 3jIc.j t_j ;iUl-i jJaLli jaj, ^ ._jrLi Jl^l
J_j \,-J.J\

-ij,^J^\ jU^Vlj ^LifVl l^^i; jl=Uj (Campos y tLi„> idU.1i ^LicVl

j _jl>iil j_^ -j,-:*^) iJaii^ oLU- ajtj .Campos Cerrados'"Siv" Jlj_J

.ijJI ^j. tjl^l j^ i^jijji Jji_- jUvii :a^ (Vj

on



i^! i.li—; i'j^^ I 'Cuiv] ,j^iiiLjL jjjij Jill jiji ^>jj fUiJi ^y iiis 'jj^ V

jj-ll J iiUsl) 'U+. ij-Ui- i^l*rij^l iiUJI Li^l J^'j .Li)?;'; U-ji/j li'j^JJj'^''-;

ifJ^l ijli__ll d[ JJjt- A_.lj JUaJ^ jjJ-^ ^/=-^' i>i-^' i=LiJl jjiji- ^j>^.

.__^ U_y ii-i Ja^' .^ir^^ ir^i ^ ji-^ii obL^ jj, k^^\ oifj^iV
(JA^l 3i;jiJ-.| Ifjji Ji .jt:?' J-J:^ J^ '<I^^\ oIjjL^I JI "i'! 'j^W-lj ^-^l -^^-^ ^
ir^I Jl^. ;|_^ J^-

. JUJI ^ y_J-^\) j^lj iL;>llj ^^L^^iJ i:>~i>l i^WJ' >Lil

^ ^i J>-ij %jy^ J i>^l j^b -kiJI 'i^ ^^ "^1 '^'^' Ct" =4" '^^^ ^j^'

iJJ. ^jljjj jLail J ^i»- 'lilj> ';Ji O-lUl' -1^! V^. 'j'J^' ^^V ^L.^"^'' "-^1 ^J~^

.Ua.- Nj i-^j>J oljjL^ ^ ^'li^, j^i^Llj -IjW JiiJi^ .4i_j;^l li'^i J
o-uja^l ii^^!l ol,iuJl ^j .^^1 oIjjUJI^ jJ^I l-i+> J~^^] UJjij

r^-jj-"

^ .i<<^\ J .jJiyllj JU=f>l Jjil ^yi ^ U^ i.-^ ^j- .^L- N jiJ^W^

liy jjSi i^Ljii 5w.i >iJiJ ^:_- Lno'\ ^/t ji oi.^'j ^ S--JI =A* oJifj

^ jjr! ^u^'i j^iUii ^i louju^i /^ly J -s—^^ ^1111 ^.Usiiij ijM'j ^bi*'

j^llj Wy/j ^'j jiW'j ^^!J^J ^^> J ^^>'i >' c^' o- /^

i;g. la-Lj U,UJ jjUll i-Uj _rij£;j
>fy ji~^.i .l-^' "^jd-l ^j^l "^l-^ A*

T^_-;.l| ^ll. i?ft)!.};.-^!^1 itL^_. i.;_^Nlj iN^ijIj -u-xJ-l ic-U-^j i-kiJI ji^^" Ji-

- i^i-^yJi^ oUidlj i^l=^lj ^'l;_rf^l oljrf^U ijM oLTjllj oL_,jJJ.lj

^ j-jiLj .y_)ui)l iiLj- .:l^ *5;j:4-1 Ifji-I OlJl; ^y
^U_!t)l ^li^l jjkr l^Ui ^y

cJ'/ii Aii .i«j^ ji i^^i o\r>^ ,j=~^fi >-; Ji;j "^ oULw=.ii J- ^1 Ji

OjjJ-l 3*b^ Ji' iij^l oU-U-aJl ^ iObJ">lJI ii. .^L. ^liju; i^_^l oL.j5^l

:iie o-^tC::-. ^Ij; Jl>j
^i ^L^Hj-Jl 5i> .yX^ixU i:>l-^l oLf^lj oly'l^lj

.^jjjlj JUI otO o.-^; .iJ-^U V^l \^;^'' }y c^ ^a^il JV^'l j^ *^;

ijU= jjLj> ji Vl ,oy4-l li"^' J ^i^^l ijlkil iSj.X^ C^^^^ jl^''j Ja^' J^
.j^ J i;UU litL-ili ^ JL^L^NI U-lj Jly- "i 1^-LJ' |.^'j ^T-i=J^'> '«>-^ X'

.jUJl J^ ^^1 jUilj J=iJI
Jj^ jIUl

iUicNl ^_j ./_Ji y,^ J ji ;^y Ij ^^1

.iiiJI ^^ jv'-iJ' (.U:5')'ij jULj; jliUi jbj^_^l JljJjjJl L^ ^jj~>j Wy/" ^' j! ^J^

ty'^ J S-ril-"^' ^;'' ''- ^
ij*!

''j^ -jii^ ik-ijv i»^' j'*'*j -'^^ ^jy ij^*^

ois::^^ 5i "ii .ls/^^' ji-u.li
^^

bij^i ^151 oi5Cjl ^j Iw-y/j %}}4i j-^j'^''

JlA^N idiil OL.LJI oji (
\

'I i - ^'T"!) S^lili ^U!l v>i -^ -^^L-")''

(J . i^L-^.l v-yj -^L. i^L^l JI (W- J.-UJI J Jj,^' o.b- ^11 ji-JIw
)
Objl^l

;_^i| j-di J /Ti .:_^iy- _L ;jU^ JS^ ^_^i i^jUa"il >JI lo;^ .^V
c-'-'^'"

3-^1 ijULd) isT^NU-iJl iaU'Nlj '"''Mercosur oyuiil jj-JI ^ oU,—^H

.(JjL^Vi >^ii j,i-J ^y^i-l ifj;-' otilS-i J. A^ J^ Jl jij -li LNiilUi

i^lj^l

^iy^ijyi_5 LLi_j, ^ iuuji -1,11 ^ y.r
. ^^ X' J^" ^"^ "^1 '°;^' j J^^'' J^^

Ji. .^ilxLl iLUIl oL^i ^^i lOaH >^/ iiUr ^jUJl ii^ljl Jli^^l yS"! /j^'

,J—ll tI^-I Of^L-l 1^' .ji"^' °-^ J ^^^^' OWJ.1 ti^JJI ^L^l,' •>S'l_,^l_; j-^l

L^l^l sA» f jjlj .iL!i j- U>i; jifl*
'°J-^''j

cU_j^Ull, jjii-l ^L~jU> Jhi. li^U'i'l

9 y}.i^ '<i} J y iJl> j^ ^Li. ^^jb Jj iaLo i^j\y j^^ ;^d=U,l ^^^H J

,J^\ iJ^iL^^U^ i>^l jiiS^i i--^ ^^- .i-i"^ ^j>>' ^]^ L~^ jj^'j :^^'

J ^-uuU i^^l ^f ijjji ^;li .L-j3/j ^Wj^'j '^^yT]j;% LJi^j^' (y
'^^

J! J_i^^j)i J^. >i^j ^ij/ i^Uli ^ij^i J~^i -:-- ^ii-^'j
=**'r-";"

>^'

jp J i;U Wljj W>> jl5'i53l jij^
.W_j)/ ^i ^Z J} Jij^J JP ^i^

,-^\j:^y\ iikli ci~i J A-" v-"j j>' t-J-i^'
jj''*/"^' ^i v'>J J^jW'

j^j_a'
. j.bjy- . iii:>rJ J

Ji ^- ^L^" i^J-^iJ y-->-^ A~" --=* ^y.' *JJ^'/"^*

^iin Ljji t
_jjj . .y-L^n oi-ijlI }jJ) j- id^L_ii iikii ^ l:.^! oi^ -^ i^j^'i

.jjj-^ uu Nj oL^v—" ^" lir^^ Jj» '>jU'i -JJ-

'

'̂ -J^Ji^i

^1 ^j yL)l
i^j

Jl:^<.ll ,yj =jA]lj ^l J-C;,j .^l^lj ^^1 J' ^U a^i

jl^-j .ii^l^ii ijMi J iA;^ '^'J' '^-^ Jl^J^l ^4^^^' ^' uj^^lj JjM-lj

.i_jU-l_. ^jjJl L4- Nj L^-U-i^ J' bJi iA_«j A^c- i;- 'i^'j^jjj"^'

.H:_^l ilJ-L tijUll. ii=:^l jUJi ,^;;j o_jJ-l iT^l A^U^ ^^ /. = oLUll jl^-

^ ,_i ^ijj ti^Ulj i^-Jl ^lilj:^')'! ^-Lt^^l Ji*; ji-* i5^l JI ^l -i^yJ-' Ifjs*'

J>ij ^l^^l ^-. -^^^ ol^L- Jlj .1^ .JjjL.^'1 ^j^_t- y Sjl^l ^i_i^Nl ^^

^_^ __y
^y^l .^-i^ Uii ilL* Li?->l oljiUil ^>.j .«flj; J-ljij

i^^j- Jl

^ ijS oUL^ ^j .^Llil L^-ijLl J>~ J!
iiL>l tJ-iJl Ji-j vr=^j JiW

jM ^/JlfjNi y>^ i^l.j jUil^ Aij .^lj;gi_, J^l^y^ iljWJl oUliJI

(di—''"Jjl-^^J'j-- d^-^'~~ :^).lJ^l—'^ULSiUJl^l^lj-„-''W^'*y'' J^^'

ilL»--l iLJj .A_^i ^^^ ^J-i^ i>)- v4~' Ai -u-i!l -!=> Jl Sij .iiUiiilj iaj_«-ll

J ,

'.-: l[ iL. J 'ULf. i-i.^ ^VjJi^] jL^-, .''4}j^-^} ^oj^L-f"^' ^l^'j-J' °JM M'

.\^1\ ^b- ii^-ij^jjjVij (^li?.'jyi 1^'.=^^' '^^jJi ^" ify=-^ J," :Mercosur{i)

o\r
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.
! ^ ^V' jM^ y^- r'l-'i .' =>.

>

juVif ,^^f~-\,^\^; ji.^\ yj~ ^l;> i^jiLi tfj-.ij ai—iJi li'_p.i _^ vjil' j>i ,f
-^''^

.i^jI^I jjJ- WL^>'l !^LJ,l ^L^i i».ji ^ X' '

lj-li«^lj:jj,' '' " ' -11-^-^-1. - ." .III... ^- 1
U -

jj^i c-Jjji^ jj^j r'j^
iij^;j=^

r-^'; .^^'jV' ^-^^^^i «;*^J-i j;*-' o' ,

.l^llijjJ^ r'A

I jlj.. J*,rjli!l; ^^ ^jiy'yi-J' Jl-^' f-^i^ .jj" "
'

''"

.t^jl4JI Ljt\ JI^WJjJ^l JjL^-J 'j^ ^'"^'~" '^J^* J '!^ '^ '**A ' pJ^

-I j^ j^l ijj .^-^1 ^"^T JJ.. Jt JL;-S'I -aib- ^Jil (fjiJI v>l~''i'*) ^^j5 UJ^'j

^l. .^Ji\ J J^_ Jlj, V JLCJI ^ _^1 ^1 J^<.l ,\,;J; yUAil ITjt-l OJ-

.1 J UjU J
j;l-l jj ^Ji», CllS'j ,t^_j:.'i'lc^3Lj]ljj?.^y-JjJSLLjijyiijlll JJllSj

.^1 JJI ^1 Jliii^ VSCi ji- ji J-Wi-I j^i oU-j^^ jl j_>4 IjiJi-j-

i- ULt jLi.1 ^j^ ujjj; ,;_jijji jLi-l, J-iWI _^^ jJ'S!l y.-i ^ i^V J>^' ^J^'

ili)l ojj Jl ti^il^ll jj^ j^l ^j.j:Jj .liljs-' "^J °jj^ Jj'^'j l-^' jj4-l '.i* 't'j-^J

jjj-l JJ ' jJI IJJs j£j.;lj . .Alolls <al^ "^iU-j* j}^ J-
S-iii-ll jj^l jtiw ^

L>l Ljiliw* yyr\y. ,.JwJj JL^jL.. OjtW klJ^jH»;?T^ J jj^l ^^ -Jai

.jW^I i^' cLaill ^ ujij'll g/Jl 9j^



.c^i^JI Vl
.'^r^ia* \\\ J'y :S^L_ll

>^^''j-^i.

.t\kiyi ^ 'k^\ UkJl ^ ^~4}it '\ - UJJI

^.^^ iau.) i;ui i,^ jj, V -^i;Uii V ^j^^; li^ .jwi ^ :;i!L. a^ ^^i i^avu Jajt;

ijjj-l li'_^i_, aL_bJl ij'j_.i oil .iij:, iSLpjUi Js'N'l^ ix^j__. J_i. ^^ t^i^^JI -aJ=l l:.;

iMarginal Seas Sii-ln ijlso ^^;_-; jUv'i ^ Ity,:,^ ^^. .w^^Ji ^-. LlijX,-i_. L-ij , jj^ll ^^

.Jlj/" y.^; :)LUi _^_. ^_^ _^- ^i*lj it^-^ljjl Jz^l _y It_^

* Ij^ LaAfIji -iji-J ^-i'ljj^ icJiV* jj^ ,>vj -*;>^J 'Li^l*ll -li-il ii-j ^ i>il ijjwjl

.oLilj Oj^*ji^ rt_J j_"j# _^ *ilj-j^ wJlA^ ^^^ 4—^^' lia-^l

_,.^ o"-^' O'^l- xLjji ^U,-_^l ^.^-<; .

-'
tl i^LLH iajil 1^^ s^iLjJl i,_; ^Jii _^^ j)!

U_^ jj^-j L-T^ LJ Lt^=lj)i V-Ll ^_JJI j.a:Ll ^^\ ir_^ij yu^i 15-^^1 jjjj

JXr^l i^V tiJ^W* -'v^' "I'U^ g^j* li-" -^,JJ •'j^ J! W'ji--' °>j^J '^r-^)-^'^' '*J^*

l^Btiiltll -k^l Si ajjJ^ JUL ^j i^jd-l -J-i^l Jajsil ijjrj; ^ji^ "i' j^l>!-'^^
.^ J-l s^jL^H V^Ij i)l~-iJ' =l5^1«II Jijil Jl tl>^M

J'^ j!-^'> J~^J ^'^^>J- Ul Jl,^ 4.1 U.ai iii^l^l jUvJlj to=^'l -U=#l i-U- iL;

L-IjIj lL™ '''^•J^
,j~-^' J~=i^ lIsv^j'^'' 1^ j'-^I

t/'j-! S^j* J^-JJ : >;:l=c' ^^^\^y »r 1 o,Sj .

.L,>-^^jS'i .;=^>^ ^^L^i ij"^' ^U^ 1-'... . . J'j* JIL,;^'^ v>> A^j

ji A^y.l j_ill jjil L'j_fi,H<' j-U iiuj .^^^1 l^iJiilj <.>.-l-l_; HilU^l ITjji jiki jLu'

jji 5^-5^1 -kJ^I ^ ^/.li V «^-iil jik^l Ui ,u;)iil j_;i.l _j«; l^L.i j.i^ ^H jlk^l ,Xs.

j=NJ J'jjf jS^J j>W J-^> l-^^i j=^J 11^- j>VJ ^>4-l L>Jl j~J iJJ^I 0>^'> j^: JWi

=-U ^ !=_);- _^j .oi^U) ^^1 -J J, ^_i l^_i^ >j;J-i ^Vi t^ii^Ji ^\ ^ jj^j

ijtl iiU j;4-l ,ij. Ljj ^- _^l jl=Lll ^j^-j .^j4-l ir^I ^ .l^i ^-j^L'iLr jj^fj i^JLwJI

=I» J_^l .gU.I .1 (iJjLjJl JijSI
j_;^

jj4-l .i> ,j-i—" .[J=V* JiJ^I ^' iOf ^^i _,;=- jj;^-j

'j!;^,* lj^^" 'jij^l t?*;^ j,^J lS'j-V j;^! ^IdjL- j.urj jj> JL, ;^ . i^jil L:j- ;_^j?- ijjj-l

•Trenches jjli=^ ^ji—: j^l ijLj-ii jtL.. olc>:;_. jl^ ji:d Ltlil

.iij .i=J=l *_li J_j -r - .
; j-T . Jl o- ^Aj V-Uj"jI ~;''j; Lt^jLjSI -Ljil J_^ ^y iLUl

.ijj:- l^jw; ^tiij j-^' _^ ij-lfr cji^'l l-li
Jj^ i^lfjJl ,jljb>i"l'l C^^^il

i.i;jll _,j4-lj Ojl^jlf _,_;»- La_j.j=:. i^j^Vl jj^l ^^.a^- ^J^j ,^_^ _^l^ il;l_,1.5:ii_ Wij ^;_j
^I

^--r j.^ ,b

^ h^U - H.- -'I
L i;.L^,_.C.^.oLCu^i,.; ijj^'^' -ili UL^K

.jlilj j_jillll jylf ^-j (lijLjJI ._-^iir j^J>l*l

^ i^jLjjjd^ ^^ ^a-*j o^
_J[ ^kJ'';^ jL^I _}^'j|j -jj^ jLstaU Jjj'j l-^^ijjs^j lS^J^ 1!*:^

iL.l«JI jjl |Ji». JL^> ^^>* ^^J ij^'jj
'^ '^ I-U'^_)_fj ^^; '^^. ^'

ij'*,'
"r-jSijI-l jJljjJI

^1 :>,^ N ,1 .Jill ^ ^iJi> ^-^ ^Ui^ ^1 .,_^ N .^_^Vi ,^.1^1 ,j^ ^ Ji.

OlT^^ijJl -,^ -AJJ _,X^I J^-wtti jl^J^l ji-'-^-'l jj^ ^r;"^~- ^^'H ^^^ " ^',3^-Uc^l'U JJ;^ -U< tj ^.

.j;-l ^hfLi. ^l-j^ Jjilj oI-lUI JS O^J' I.-"
-4',^ ^-"^ ^>d 'it^^V j>^ «^' j^' .ij-J~=l>

S?uJaJI ijljLi

j^l ^y oljLJl jS»:i "l' i-~ 'i^ jlli.ll iivT^. ijji ijjdl jjS: |
. ^i~ -U jj^l^ _^^| I

•u^ ^Jii:S ji^ iJaij.i.1 j_>J-l
i_^j

.o^j_jJI ..jLJ-lj ^Lit-'li'l ijj-. jjj-l ajji i j-jN. ..l^^|i-lj

^1 .^UljiJ'j "i^*l iJUij'l'l Jaji^j A'jLa'' jJ jl»;,l_) jUJ^I jj^l jjj> |J ^j .jLk-'l'l ^ i/l_.

.jjljjljj iJj.-^^L'j a^^U^i LuF jj:?- jUmJ^ L^ ApLdi

.Jli>lj (UiJIj K_^l oliU-^lj j_^l ijj;LI aJ4 ^ (H^S'I) ^jUI 3USJ1 LjUl_^i-l J-JJj

^ijUiHj j^Lill ^j^^-^, -c^jl^JI
_,_)^ ^ Isj^ oUl^l ^'i ^^i jjJ-j ii.:^lj ^>ill ^lii;,

ilJjjJ-ILjjJirajjj:-^JS^l^5ii-oUS'lj,-(bi*L i^l-Uil JjljLlj^ JiiJl Jj^jj4-I|j>^

l_r lJj-iJ-Ij fjjS^I ^>>^ Uajl aJdj4-l Llj-UIS" iUi, ,3A,Ai-l LJi jjj JiiJIj ..jJJIj ^UJI ^yj

l^jUfi^ pii ^ilil J;^JI ij^ ^ J<C^j lLIUijI ^ ^)\ ^sLid^l tUiiil ApIjjJI jii"

^jL.j!:i')i'liLt^'lajjJ_a;_,_,SLjl--l:^l JSLij_. .^j.-^^adJ j_^l J JT j^^. ^^>^.^jiiUj^L-._,L>Jj;^

if L-aJlj jjdwJI

ijV ^}^
J,'- y^\ ^y, .;tij_Ji ^b- Ji ^j^i i;ji_^i ik^i tUJi j^^i ^ _^ii jjU^^

|,jl—1" laJ^Jj^l Lj--I_jjIj j JJi'lfy _^; .ilii^ltJl 'Ljj'ltUj LoAtO:^! LijjJlfj ^^j>yj Ji. ,«;ja.

.jJUll ^ _r'i^l ^L> _^l J^i tL-l, j^Ai^l ^ lji_J^j ^UijjJlj aiji-^lj i^j^^'l jjUdl

jyr '^-^ff^~^^ .J:\~J\- jjjLajlj Ai^' j,j>- ^^j f;^ UL, ^^Ldil * ^-Ui'i >i." ^c^ilfJl jyr ^ 'jrt^'

j_islj tUil _^'J| ,oljlilL ;llaill iSj^Vl J J-l J^Mji i^jiJl lyL-j i-l-;XJ-l L;_t-ljjljj JjJjiL-

.a«!| ^U^Vl

^1
'-v c:. .oU_^l ^ I'liJi 'j\^\, jkJil i.;LV -L^ .=tfil^ll jj^ L^ Jil* _P^ ^L-JI >L^

oTt



J j~^ S jJi ^^-^.j^ij ilL„S'i. jikyv.li^ * ijji Ljtm a* ^.J-rt ^1 ij:>-^Sl ol;ljJ-i J.,

^1 S^iliill ;i_^i ^ U^j jjl^l, ^; ^jiVl ,Llij .Upwdling .Ui > Li;ji ^jX-, Uj c^^l

^IkjSl j^' ^-^ ttSil^l Ji>l i-ij .J-'l^l =-i* Jji JL^S'i ^Ljj-j .1^ ^"Ul jilyji l^^'^

^^^- 3 jli ^U^ ^Ujjij ..JUJl j JlL-all jS't ^^1 jjjl _t:~l_^ fl*i oliJ ^ljj_, ^JL_S'l

'*?> Jl 'iJ-=W-" -^l^> v^,-» ^ ivj:^ -^^ J-^ ~<j^'< f^y WJ^^ -^-j'" >EI Nino -^1

S*Ji If-Liljl ^ii^l -L_^l _4--:. .^jii-l ITj^ij aL_Lll Ifj^I J*lj_
f
W ijjUl aLlI _^Uj V.

.^jiiio" iikil _^ ilU™.Vl jlJji J,w?^ L. li^liiil aljLL ilJl ,LJ.l

jLLJI) Ji-sJI J>-l,— fUl jl - liJiLjJI i=^l wJjC jLJ^ jt ii»£j'l oJJ.
I. » r'' Jl-^ jLjj'j .fr

''

y, .yL^lli'_^lj«ijil-llS'_^ljUl^l3L-t Jj^ v>^L^'-=+' tij=^'-l!Ui._^-j .L,jjj

«jlJil ilL_Vl_, (iwi'Vl Jii^ J, bU- ^U.^-.- ^.1) i:_^l ^Llji'lflj
EJ^l .Li.; Jajtl o-l«=-

^^''-^ij C^^- ^^Ij^i ^ i^->L' -i^" J^)

^'jli!l ^^)yjs-^j^^jj.^ij .
jJ=LJl o>Uj jL^oIaJ ^. .Ulj^^ij L_i Jp. ^>?-_; LjjjiJlSl

__e Sj J^l iJUaJl ob-i" Ojljjl loL J-l .L-i .JUJI J 5JjL»^'l olj»il j^l A»-l cijilfllj

ij.yr jt JlSLJl^ _^l ^jisi C:lij ^--JjJl^ -v^j''j^ '^l* vy '^' jj" Vj^; Jj^

.£Jjl*)! Jp^l^ ^j^l iU-1 Sljll =i* ii^-j :4j^\jJi\j ^-M^S^ J, v>-il -liiJ'j ^jl^l sL-,'

n 1 i fi-i' ^ V^' t^," '^-^j L^i j^i i-wU- o_^ij iJj.JLi ^'I'l o^i 1 1 1 A T -un J.
_jj Jjiillj iiJ*_JI J_j> -^J loUi-il .IjjI;^ JjLl J* ijjiUil Jailj .l^iLJj SJ.3 T LjiJj Jl-jj

.JjiU ii^ii)!! iLlI Jj->^ 0^:1^ Ur ..U.I ji-^

iSj; i^jjj' Jj' ;^'j '^^^, ^jj* W? j= Jj'r jS^l" j'^'^' ,ji-:.S^i ^j; l \ ^ r ^ i»Ji j_.

^^j— ^y. 4;i- i:„l

:,yU|l ^ «^Li;» iJ*H ;;J_Jl ^^ Ji. Vil Jl Ij^,^! j.ij| :j_^LU!jJI ^Uajil iLJt jlTj

^1 ai~i oUl^lj 'Ull ^v Ob^^ lji-i>.i_' jj> ..kjil ija ill j-jJ^ J^l 1 \ AV^Jj \ AVi

^1 jl^l ilfjla^ljj j^il ;^ljjj olk^l [LJf- ijj ijj^^l ^'^1 01;J:i1; ^. .tlill Jl^^'iS

.\^V. ;UJl Jjl^ t- =t=iL4.ll Jijtl ilij ii-N^^ ^j ^t«j*'^i>^l

J] l;/;^'! Oliljil ^U. jLS-, Jl^j -^S'j^^^ i:_^l ^ J^llj JUji ^r-iai^ ,\'^^ M J;
JiiiTI i^ IVVfUJl^j .1^:—_jyi ^^;_^- JUf-li_alje. jj J*-,:ijl,jl, JAai- j^l .'[• J~t

^^.IL- ;Li Jl-jlj!l JijjTj :iliUl liJ^ lij_^ij ij-lj—'I Vji t^^UJ' -^' J^^ J**-'
"'"

^_j!a-.jjl ITjj-l Jl^ly fL.1. _2^j)l j^ fL.1 ,J_^1 JjU^ y^^iiTj .iii^LjJI Jajil l^J, j jj4-l

jljjU Jj.^ j;_aj_. .f^ \ -

'^'f"
\ > ^1- L- j'l tiJjl+JlJa^l JiLj- J„^ Jjij .%_^l 1?"^^'.

^ Hydrothermal Venl.s »i'L- »jjIj=- jil^ jl Hoi Venls ijl^ -iiL- ^^1—1 oLjS; j-^','

J_-5- -k^' Sli ^ J_)*-^ jJ^ -to-iil tU Vj—J' j*^ -^^^l °-^ T^^^J -ijWj J^^ SiJ^Ljil Ja^l JjJ.

^jUll JiJ'' Jjt lUi j^ ^Ua. Nj .t^-jl^l -^V "k^i oi;U!l ....jr J^lj- ^L.i ^;li ^j xic.

lUi^ \^'u ii_fif-l Ifj^tj ^ilLJjUS'^'i ^JLil i^jUJi i_Jj;_;i jLiij . iiUJl ^t
f

1 A r ^j _^i Jl

.L_; ^yii Ui>.!j L_-V iiil^i J'jJ) L^

l-lAl ^^ ic^ji—Vl Ja?^ -^.ie-; .^jJfiL'i j~iJ 'Jl-jj lJjL-j IjjI:' th^ atiJ^'i -*V^^ J'L»-i Jj^-^

UJ iij._^ll ^Jjll still. V^iu ^-.a|l J_oL is^-il+JI J^l ^y-^Jit. j). .ii_!'l jlj^
Jj-

ljL~

^.l^^^-(,_jj_aJl i. .ij.^l^jOiiULU Ll^Ufjlii^^i-ijiil ji.LLl^i:i.ijj_)i- jlk.i^pi^

.KjS'jlii J ij;Ui i5jJ4-i jl^Vi jc iUi^ ijji^r ^Lf

JjljJ-1 l^_)i ^jJ ._il _ji ^ji" '' A ^,* j^l _jjl tlji-'i'l Jis^ Alt ^^sjj—^'i jU,' ijl_^ i=-jj l-jjj

Jl ijljJ-l i^jl J-a'J -^J"—^' '^^ f ^ J! ^"^ i^'j^ "^j' ' JL.*'^'' -'-f -^,—

i

iik^ Jj .siiJi Jl "Vj-oj iMi -i^ ij-ii" jiMj' 'Vj i^\ . . Jijj- j^* Jf i;_^ V Jij.~

.
j_jji _^- ^ 'ijj£' fia "ij ihi «ji. '\ -

J\ jtk-)i sU ijly- Sr-ji JjJ ilSLif_;L;i

L.U ijjirtji f-yi giSj ,ijjLJi&_^i j-yijii:ji;td;^yiEi^ji^iius!!i j-ijjii.;.-ijj;i

^.i-jij (lj^"il i^ Aj^ j„^, J_rt.lli .il_*-,>'l i^ ^j Vj^' ji''^' -^ »j>>-' -^L^-jJ -J^t^l j=-

Ljji; "r .
j>j«li J=»- v- ^lijJi >i> 4-*' -^j^ JJJ' t'j«J* J»^ J;^ ^J' I'iH "^,1^1 ~h}'^ J^i

LJU-:Ji iSi\ ji~ii J ^j^\ JU-i.i| ^ -i;j.i| ^-i;. .i\yj^\ ij, tl^L ;iJjS'ri_^i _^ J

iijU i._^l »^ inirfj*!'! o__^'i ^jj^ J "I ,'"'' ' J'J*!' J"^ -^ iJ.''—Jl -^^yi'l 'LiJ' W^J

--IJi ji^-j .i,>- -r . ^_^\ I^ ^ JJill>ll _^ jtu._; L>- -T . ^^1 JU J^ >ll ^
ijjjl ol;lill JK J=^ljJl ai ^__j X-L' lAj^ij ~j.ll Oj^l ^i ^^\ ifS' ujL-aJ ^ iJj-LJI ^jjl

J=^ 0^ V'iJ^-' L?*' J\ ij;j^'
"j^'* —^-^^ J i-^'Ljl iX(>ll -IdjJl J~a3j ,1-ljJl iJil .iiiaj

»A*^ji^-L_j^nJjti-^. .«.i_Ji_y ^ T. ^j^i Ji^Ljj:it^_.4^-.l_>- -J
.J 'i . ^>_a!i

.Roaring Forties ii!L^_rtJi cUj,-_,'i'li uLj-I -Ljli

jjlc iUl^jl V_)\a\\ -l;_Jl jJj. ,_4_; "ij .(tijLjJI Jijil iiki- J i_jjj. Ijlk-l :_,ljil j^^U^"!'! >ii'

^iv-ii UL^i l^a^^ ib_y j^l*Vl j;^^ .^U-l jl.Ldl JMjlii-i iji< '^L;-'^ 4^ UJ" Jj^ KUi

^.-^ItVl oJ-s ^.H"! C-jJj .'L'_jiJ itl 11 ^ ^ \\\ '^s-^ jjl^s^ oJJ' jl-=c'i'i ^c^ -:_; .W V^
i
Jj'^'l >^r^J -^'jJ.^ ~'i (i(>^' LJ>-^'* .r~j C^v^' ^*^' v^ SlJls^ '—'^J-* Jl JL^I j^ l^^ij"

.
jfll jjj-iJj jUI Jb (^^V -'=^' Jr- J'-" ilJUjj

j>-ij :dij oijidl

^.^..jli
J:^; Li' .Gyres .::.'L.13jJI^ U^:;- .^-^L^'i V'' r^^" J^ ^'' ^?>.i>—" ^Ijt^ii >*"-

Xiji: T ^iij«l''i i^ -b* .^' ~ "jj^j^^^ V^ jis^l J j^Tj-ali Lj ii J_f^ jji' ^1 jUi ^^

1JU-iJl SjJJl ^j-^ J if 'i~!l .-ijLii. LiljjJ =1^1; ol-llJl i^^iUl o_^ll ^IjjJlj ''i^\ ~Z_}\ jioj-j

,^jj-l .J_iJI J tl4"il lij _,-i^j

ialjjl iUI ilji.'il L;^ JL^ j^"
J->^. *JL^' »jSol ,jj; J .oljliill^W oL.IJjJl s_i.-^

ji JLUI jli- jld'l j„l »_aj iS/U-i i-lj-Lll «^; l^Ujs ^_. .jUJll j>^,^ 1/ Ji_jJi ITj^i ^^

'.\a£ ^ji-jjjj-lo^ljjilijjiijjl^il JUijlSjiL-ij .jLUI jj:- tjJj ^-OJI jAj ij-ijjjT jlx;

ijjUl oLil Lj_Ujlf jb- Jk-J^j .<>'j^'i'' IS^"!'! i^"^; vj^ 'l^^ iSL.'^l jb; ^j^—i .^ f ji 1^ LJ

.idL_iJi ITjjS' ^_^l sJ=Ui _pJ Lji-

jj'- J" '—.} '^'=-' j! -iij^'' ^_,-A J* ii_4^'i'i -!=»- -J iJr j'l^j" LiJ—J '(Vj^-l a^i ,.j-j»; Jj
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