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The Middle East’s largest
hypersaline lake risks turning it
an environmental disaster zone

Ol 5 sole EMome (i ptne (oS4 o (izmen
3 g b o 1) Glailell iy Gl aaxs 4 S C
S e e Sy lare 5 ()

Aid gy Sladze il Oy b aS ol sl oS
el sl gz ol ps 40 liiaiild g5 090 s
o a8 ;L o ele 6,50 6l sl g 4
0 S b lales o iy leMbl S 6l o
https://www.nature.com/articles/d41586-024-
01185-3

= —
=

e —
—————

9—iS (G9-Se °M93-’ gee bads, o5
Ly cglatlio e Yo YE b TYY Ly s VEF cigus ) o
The Middle East’s largest hypersaline " g
lake risks turning into an environmental disaster
ol 4o (Nature) , > alze o Syl Laiss 3 "'zoONe
S
ol il e Sl clael o8 e Ly 4 Jlio oyl
G IW-L g (ool 998 °mﬁ}i 3= g u_9),.>
39— oo wg—wma (Correspondence) ole aslSo S
o= hos S el (oede (518 e o o g
Sl (g 0 e Sy s S a deg lanb o
oal aiSldy s al o ola S Sl g (55 g 0

S|

b g ezl o os Sis Ol Sla 3dsd ol o
Azl 395 (S E55 5 (e adly Stons 1 ]
o)l (g ytoglsS Fo e gl L5 oyl I, bl 5 blio > g
Sl 00

oalS g ot St Lol Jds adlie ol By
lacadled | by eyl ;o5 398 4zl y yo Ol oo
19 Rl el 53 5 il o (g3laas e iy S
DS oo pdlslao s Ar Ty azrl s pad Sas

e
—————————————

—

— ——————————————

33 Bl _ 00 s OT (b 3T o Sl 35 w0 31 wd 3L

Syman ;500 By b
Sod a1y ol
W2 o als
o=l o oSy
oy oy dr |
S o (e
Obil (e DLz 55 50 5 595 Sy oo (ol
LS ladls (mode o o lois a0 sl O
adhis oogas la iz il lejlw Hlwlis IS adlsl o

23,5 aoib

Ol (o Slindions 35 sa (agas Loy (555 4 )
Ot 55l gammsi 9 o9l 00 GH3L ot sl
78 b L Ciglas) G oo lojlw 0>
Lo Gelgins ol o2 4 (Ol it ( Aoy Sl

238,57 0333 55 5 5l lm oo S
Sl 3l (Sl STL S slom! Gaa L aoil ]
Sogo LDl 69 Sl Smio o JLsd (ogas sl
g 35 e Sy 3l s bl el
Sl Cuslsl g (S sl il 5 55 0 slo o)
4 S 6 )33 1 5l 6 p9m =l g sl )
Iy e gy gla (SIS 0aiS Sy by ()b

—_———————————




64 & sa?

v 90T coladns olo jlw anl Slidons (ol Alv y i
ol oy 9 oyl (bl (b @alio 9 (53 59bhS g 5 9

Lo 0] caslslyo

b o9 simldS b oLipl g pleale (g5
Y B9y g S BB )0 59— = g
slo cd )b sl Sl 5,5t 65908 9 (B9
g 039 4ol asley a5 cils liwl oj—y
uoLé- 9 65— |) Ql.’l_w‘ @)L._w slo u_é).’a 9
oY ghs 9 e yiin Coles g 050 aS cils

Sl 55 po (ages bly; (355« @
o J5° moe oS Glely 90 slo ©f (S
S b plizsh g Gl Gl Slo—a
b gl g 6hylaST Ghieel g Olindiod
&2le 9 65yLaS (gl g DLaESS 55 pe ¢l
59t ol (hjg—al 35 00 (plinzgly (b
s sbe ol b slides 350 5 Gl
Ol ey Lasl g gloiwl 51 a9 0ls acud> JSis
lal a e cles 0 Slades ST 0l
5 0SSt gl il 5 (Slides sla )5
S 5l 5,0lS (Slidie ST e 4l
50 Giyel=iS cenl Lo o Jled Sop 5 S
O 03 ,eS g aaS e mlde
o Giliza sla Al by Lo cld ool
Ao ,S

«obdlo (193 FHle> 195> Cawlio 4 g lwg (AT Cumid (54155 3

ol _ils sl_uwl) Lsls
2985 w8 b
Oli—e dm (l—os
sl b9y 5 e
obesle 09— wno
uLaQ.c )B_A.NS )O
M@j 9 k.a_‘>‘$).!
Olgre alizee slo 0,559, LTy ml>3 ol 5l g0y 040
lyolo cgz (55l -8 ol g i i 5l ()l S
La)ls ol 5 cdS Sl sl Sl 0 G35l L ool o=
5 Oleale 9 00933 5 A3l cger Soleiin
-5)_{ d_:")‘ )5_«.»5

O S gy oy 9 Sl 53l ol b o
5 o Sz (Shleiiny s (sl 05 S slo s uno
by lels g o Jled

Sl oyl 1 smogas g2l slo jisu ¢ Sladod
Al oS 5

s DLz 5 S pa agec g, b)135 4 )
55 o e 46,93 O bl el 9o sl
sl cdld an g ezl (laabe 055 (Sl j9) Sooal
4z Ll g asls o Lil losle (5 Jlo g a3
23,5 (95,1 pl5 cnl e iy

Obejl s Sl ol g oo IS ;e (5,30 joplie
5 it (lle (95 Cetl ogas 50 (ol LS
25328 s 3] 6 a5 IOTC o
Lot sl joiS 0 loale e do S oo
ol =S (bl s Sitem it ) ol
oz 5 o=l e plesle g5 ol g 9o (e 5 50
uLé? 2 oleple Ho5 Sy gl jlib a0, 5 () 0 |,
S350 33 Olsle (9 i ol 5 g By o L
095 49y (5= S Ol (59 St AST 025" (6l
Sl gaoyn ) sga 1y ez 10 (059 bl ) plesle
2,5 Hleme jlade ol Bl G | 55 g sl
09— 09535 sl 0)98 () ol (5 ol adll o
snle 95 dro Sl 0,0 AOTC ol oLoale
S 9 La)ls ol 9 0, (lgr 5 o gLl o |-
275 aSEL )1 mBd (ol i e pae g Lo

1Yay




64 & sa’

S2Lg6 labo s g5 1931 g5 g S P USE L 55959 ST S culled

sops Ll |, CeisgS
Sl pamass Lo g
ob=ale  (5y9,—
A ® )l

So Olg—ie ay a s

o— A8 sl

O i ae 25 bl e oje (0 A Sgal
e 5 )bl sl (i (S, Sl
ol e Sl Jlagls 69l 5 Jlas—ul
D9 4,3 VIV ol Jlo o cnl 53 oLl
Cdlad sy Jor e 5 iS5 1l yus 63[%95 oleolo
plare plie Slogie 5820 L 09, (oo ) sl g Siiva
J)'LM" o=l g G s e )
POl @ s LS pbal 1o Lugy g)l5 slass pd s
Sdgi 35, 50 S (i a4l ol )l sl
Dbles sl )15 g s (glad se g 5loly
ol Lp el sl s 4 S Cdls o o]
)l »d e itu 5l g JLsd joa> cpg it
Py &S e oSl 05 Sliwly )0 (559 53]
&bl coles 9 0 ST 0,50 5 )Logs Hlale o Jgs jo
39> Slaludl jo o)lw 59 9 099 guimmul oy 0Ly s
okale Ghs =l 5 4l den 5 aass Sl iy
RGNV P K - S - WP WP £

st B 22 apes Sy 55 4 of
oy ol (B (e syl ploale (LI
OB ales SIS g ol5 (o SogS Eme )3 gl
Slae g oDl gl udzme jo “"-f’) Ry @3 e
3 &35 y9m e Ao (S95m Sim] As )30 5l ol o
5,5 el Kt ke il oy,
&S i 5l cules glcwly jo aS ool ol glal o
Cd S Sygo Sy9m Si=l Dlady il o (e e
Sl ool 4y S ik dc)ie B e ymouwd ol
QlM@)HMWJMo‘)_f@QL@BQ_LQ
a5 0,5 ol bl js assed o 8L Glel 51 (e
ol poiie bLS o aass sla by, 5,5 0 L
ol 35 its (3L 00y 5 il (yeiione L
S¢2 St plod cdc 50 10 00 ‘al_zd‘ sle iagh
&gl plaple 55 sl Crio 355, Spz 0,
a2 Ao dalol jo ol Ay (5 A4S o
Sllad o 25 g (B pre b j9Sde ey e Hom
(Bl coles liwlys ac)ie j0 00l plodl sla
slo ol anwg jllapd slasl 5 rlyine
o J ez 0 5 pleale 6592 -l cnto
sl g SnbsS ade il oot o A 3
oy sls Cdlad pie ;5 09290 A 3 4
e oly sy 5
O e Sy 9B g9 s )lagls ploale ek

2995 (SHaih gl OIS duan 90 il 3 1) (ARSI i (5 13 39

—155 b
plel sl o dled
009_,4> e 03—
=y 53lasl o,
29— S gs—"".’.)'é‘)ls
am azy Lo
L I | R PR
o=l 0 0,8 Al (po e oS i L oy i)
il a8y gl oo ploul wlaladl 15 S

Slicons (o 35 50 ages Laly; 215 o
VA & a5l 59, codsiar oLl 5,90,
J")‘}—f 4\-3|)\ - e (SRS Bt wo)‘
9 n_s—"’)ﬂ)ls S ol =l ,5 ._,3)_w~ J—"‘f"
Sl Sl 5o (s (I3 anlio 5515
5 S S e
el 55 ya S yp ps ¢ 390 Olpo et (gl
SLidos dge slo cslos 5l lo,08 5 Sis
b s Ll S5 5 j5iS S psle

1Yay



A & sa’

clocsl g ‘5_.:.1).'9—1)[5 =S 5o Conl J_Y),o;x_.».\}—
i i Do 550,509, L S0 ean !l o ]

S 6y Sl 5 6
&S b il cez oY sle i aslin Sl

2
Sl oy L SNl ol sl g i il
ool Slasly 3 olals jl La o8, & e
Dl plojl Lo Soler 5 T, 5 (oS
O S8 iy S 65,908 w5 ol
Bl s gl ity slo
Sg—ame y4—a> Loy > ol cul 2 aE
B o s SRS 0 ey o Gy et
- 90 ) Holde ((oea S5 ¢jgiS
o9l =0 Slindod (o lo 75 50 Sy (il
o=l el eS8 ale e cg39—e ol
0dS_ddyhy Sl s ((edS slS g o)l
S ol g i (Al Lyl Sy 6)—"
DS jslas gle oS b s Lol sl 2

‘\f’v o‘) Al ua_t,aﬁu ‘QL#;"’ UM_;L) LSLQ

sl_o «a

ools C)‘_“’ Pl_?u‘ Jl_’> BL, Sloladl 9 4\_».]5\ LgLQ
I RIS W PN
ool =S an il S8 8 pllin Sl o
pls JoSe &8 b g o) ol L)l eS8
50 bt oolal g ol slo oS5 b 5l (ol
B0,S Solel el B 55 0
HeSde sl o8 i dale e 5l 8 9o caslol o
S s Jole pmie o i) Al jo Sl
S 8 Jole mae JBwgs g plin SThes 6
5 sl el 5o, Shas (5155 palsz pls J oSt
5QL:.1.3 u:l:._'sb Gidgi OYgaxe Lo oS5, 0 Sloal
S sl il g Le Ceo B Jeae )1
Sas S asll g,
g Sy (el Sg—atte (Cmdid Lol )0
S S it i St py Lo i
o 5 30 Gl oy (el 5! L'rﬂ%*é 9 ¢
S o Shg Slae 5 il 6ol 8 Slisios

I P OY0 o oo oS G312 o5 1 5 > Sl

‘Lie < >’l_»4’ Lé
Olped  (c92Y
9 S o=l g
Slya sl
el U5
plosl wloladl (o an (DS cenj e e blax>
°l—.:5 6)9T H—‘>5L®d~_:l.>d._».o..4>ua9_..a.‘>)& 00—
Bl (ol i i

Slaladl DS bl (65,9liS sy Glojlas e,
5 o Olie oS 3l 65 oyt Lo ICN o5y
OA=S sl aalol o ails o |y SIS 095
Sloaslilly o3Y slosgein,

Sa9 Sl 00Stghy (coges Ly, )5S 4
S goe (hgoleo (IS _jsiS (Al sl
AeS GQLQ). olf)b_a d_wl> 5 L,s—l)"‘ oYU S pde
(OIS bl g La s Il oYL e e
S e (S Sy b Glojlw S e
Oliwl (69,9—b 30 5 ol IS ,mow il O
Ol (69,55L 40 ¢ yJolos JS o,l0l jo Lael plaw g (S
dd> ol 500, 5 C8 5 090 00l LSS (LS
5 a8 8 aloul gl codled 5l 5158 aeS slacl
Lols )l ol8 )18 Slhgeas wlwly I3l OYG 055>
adlhis ;0 a3 S slodl Oladllas 51 5,155 o)l jem oo
lo,556 sls (o) u"ﬁ—“’:" PV Sl
Gloedn ) Srdg i 9 O (ol B o S5
il plw |y ol maw ials
a_aal Y ol alis>  pgas o Slelpiion (59

7]

.

1Yay



A & sa’

Olwls lwl (55 39l Sl 0019l b ands>

4 15)_7 5L>|o Lgl_eﬂ l_,)ﬂ)_ab-o uLa...o:u
= S e e Sl slw ojg Sl 6l atsS
(olojlaw ;o a8 Jg Sanlad 8 Jei e

Sosle e ax 4wl sl

LSE_S*AS s<ﬂJLJQ dd (5,5 LS_L>-L> LgL@gl LJJJ
o> L olendS bl 65 0liS oy I 5 oolgils
39 bl e o..\-l.lLo.; G2l et WY
A5 R 62y QB S gt el

4_"‘)1 9 yg—a> )" Lg)_asl.b o dow rc)l_w‘}” S>>
o a4z gi L Ll (65 j5laSolez ol pmae 155
DS ST gl Al sage o lde il
o paid 5 ()l allS IS e 2 pg3d an daalol o
23S 0SB ol pslas oldlas Jg—og sl 65 s
i8S Ll lS bl 65, laS ol lojlow S,
Y& 9 S| 6)')5LJLSJLQ,? dCgomo s Kws ob)Ler?
Jol> (55,0lisS idu 5l il Bl o dgi an o
S P I 7Y U/ R DN E S S S K RO

O jouS (15 ledT (5599 (5 T oSl g R j1 w3k

9 Sl

JUNRVIPIEL S CHS SIUON L gy FUDY. N SRR U-A L JLNENE .
g iS5 il ol ] I e0S g el >
i Sl ol g Ll G5
ool 69l (e 3550 9 ool ooy las

b Olyeol Loz 0 S0y 5l g 0, assl
o=l o gy - a8 )‘H sl 5 bl
A rog 5 A Sl A _cgomma ol oL, oa Ly o SaS
ols a skl a3y sla

95 S5 005yl cegec by, b)l5 5 4
e mmld Lo jsazme ( MS 58 (A3 slge]
Sy 33 H9=0S (D pole Dliniod dnse Cl >
)‘_7),0 sd_ul.w Lgu o5 ).‘ 0K ”’axs')"_% )| 039y 99
S (Slidos iS5 (bl 6908 (e DLadod

2,5 55 p 0aSieghy ey b (imiid 5 W03
Ot 0S—Abg Ty ) (i polee s (5o
degomo ol len 5 (69 Dlos 5l St g pade >
ial Sl i bilis sl > Ly ba e ol jgal o
a5 e Olyeal o Sacls g o ) Kon g il g
Py—a> 5 dmwge Slol iy 5 Colex Ll
sl O)lz 50 6,5k (bl Dl eSS
b bgpe el plw g (bl slag s L s e
Gl g OMS e ) 0 (youd el ol aslol o
(iR adite Lo ojg o> ;0 0aStagh Lo

1Yay




64 & o.u.'."

VPl Sl 38 ooliad )i IS 0 4181 50Lad! (sbidlo dw (5 Luld 5 dineS dud> (oo

5 e Jnelod
bl Saselall,
ailBog,  ael o
] RIS S L) P -
oy Sl o tllae Epndg ) eslal csles 0l
2 el (loele aom s5lnle, cg

e g0lpo 0l g do Ciglas il ol o scul oS
S o ooy (Ll plBS il 5 STre sl
05 ool Sl 5 5 il Sl (IS o maile b
UG CYPI-T i C VN L S LW I T

—_—

Pl 5 S el b (S s sl ]
azm Gilwle, S Al (g )ls Jlw oo cigus)
SNl e daie any liwdS S S S o ol golazdl Lale
Olple azm sels (g5lle) Sz (555 aslie 9 S35
A58 0 S ool e jo bl lo ailsog, s

aom Sl (IS jg0o (pgad 5 (ko e
Sl Hlesy Sbjels By b sl el

Ay, 5 =yl =S gilil 5ST5e sl (e
D3yl Glaale azm (g5l 0235 9 (6 K
P> 3O 35 po Sy epdie Bl il 58 o ey
La asilzog, 5l om0l gl m Sladss 35 e Solsl odlel

e

e T 919 oMt 13T olRAINS b I pieo S

>

"Q._MM )o j_i.f
a— dj—i.:-"-.t-"‘js‘
9 ey gl
O—dsb b e
Syl= a—am o
51 ;,Ald.___}cu‘

Sldiod 55 50 ngee basly; (5)l55 o

ol CA_».’;%O)‘ R e 5Qlf)j_ol%)'4.‘ JUY E-R
o1 ol idls Lo & o e & i sy)l= Jlw
e a g g late 4 o doli] oty Ml
S92 Sl omg sle by, 4l g La oSl L
STEINCRAE

I p—solil a1y olyT olB—sils o

ol o4 ol

DS pladl
s.a._ssLbo c}_{).o u.u.—.:j) cc\_w.l.? L)""‘ o sl LS-““O‘?
)9_»59- Bzl u)'l 5 05)j MLV." 9 Lrll.o )9_A|

SR :.L>

(©)] (©)
5,155

e saeily (Byme (ed byl il ol o
Wwgh )0 S dte slo ) wn pyi] 35>
00,8 St bl g9 il s OO
S e S i 4ol paley OIS b uly ol o
GO9 0 Pma ;0 S i iagh ool 8 S0

- ¥ ™~ |

il F e




64 & -

2955 S p e AR dumigo Cglan W33 30
33 B _yaw ST b 9T o Gz 35 50 3

(g8 03— daliyy 1o
»log > cls

— ‘oo‘)'b_ai'b

3 Olejlw SBlaal 5ax dil> g0 loas SKen iyl
iy fid 5 Ll ool a_ s o oty o
pldl o Colez g (5ot (ogaz )0 50 ST g 0
Sy S u_foLJ [a)l_r-‘ b gl 2oigy

pole labon dsgo Jlyes Wl S g ymdglas aslsl o
785 33 35 o (S 5 ey oo 4y )5 25T (SN
Wl o dy joma> 35 bl (559laS s (lojlw
ROC PP SV SO ST WP VW EZJE VST LI L1
loadyy 0, Shoe Cmndy (555 So 3 ssble o=
5 5 sloaali y o jglinas o gy (glamoy ( ity
o gty 5 5 e St

FUERRVPINL g L ST JvS SN E PN O D SO E e I
Ol sl ool yde (o 5 Slidiy 5 (55, iy
Sl jgmaz S5 (655 olgz ylojls

—

—————————————————————

e

e —

Lo DLl 5 S 5o (ages s, )5 4= 4 )
Ogbre e lidle 35 oo i 380 -0 slac! (L
5 Sy aeliy glme Ldald Sb s 58 5 insin
e P2 e G0 gee o g Sl
=S de 35 e 3l oS (D pole Lo abe
5828 sz lajlo 9 38L Ol o (5 lasbe
23,5 asasl o g il

g (Sl jolisd (6 y9 0 (o LSl 35—one
Bl g manl 4 55 50 g 05 (D pgle Dldiiod
F oS Olge 4 j9-aS gl g sl (i oed 0 55 50
oy Lk oo el s o Jlsd Lo
b it 10 dwgo i 10 i do 0,0 L (g
iy il lsie 4y 35 50 Sl i 4 ]
2le adgi 59yt Sl Sliws g el
slogiagy JeSS 50 55 0 Smotl 1 0 ST L 4Ll
O & Sl i (Sl (5 pgld i 1 (60,218
o (69 )5 29 5 sl el g

oo el 6 il g (ool IS d_iatls S,
S S oly g lessl

a0 LAl L 55 (381 (b e Jlaile)d Lins ouldlyd

e

bl 095,15 Jusi

0US_ipgh  (ogee Ll uf’)‘}—'f ¢ )
aud> Gleal o285 0s o sloaol 5,9,

plsl (ol jo 00,5 o,Lil IS i a8, 052 4
5L5_.49..4.’>)_§‘).4L’6)LL@ 6‘)_3 omsfs\_.w
Syl Jels Solel slgm mogy

Sl Ol (e sl b Slwl g, 5,18
oy Selea L poye &S )Lt Ly Aex
Ol 65,0LaS sl gy Soler ;e
5 Sle 5l HliEe jea> Lo g e
ipled S e Joe j0 il glhoaS_ingy

i D15 ol
sams 5 giags bl ol Sinl Live dla ool 5o
OB aled plee Ay (e Fize 03l) e

1Yay



64 & o.u.'."

Hdlig Sl 3096 vl (9 310 JUGSH

goed—sl g o)_fy
sl oLl
p3Y 5,5 assS
il |

L
LgL(a u"—’l"’)]
= oo—b plzdl
adgi )0 jemie (o) Sad o5, Gy 5l eolan ]
SO I il JLEl 590 slgity SLlys
33 dlmen bl bR ad> o 00s )5 de
L)l o853 Sy b 5l gamw) Clssyo e by
e GRS 9 (e e )L (el by
Slidod dwge ()58 S it ol
le Sglae sailed jomd> g ,9iS (Sl psle
9 995 pamdn (55 3)l5s (5 9o Tl
D=5 Sye—e ol gt (=l egs

— e —

Gbal Hlabe Mol o Sl

L5 joeze aaldl jo
ol Ly )l
o) >
gt el >
3ol ladss
LP—a> > § 0, S
))-3”()[—.’.[-.3.)390)—75&;65.55_?9&@)]5 2 5l—‘bu~_'l.>
330 05> sLalSss 28, g yoal 0 Jupud Cgr 9

Al Sl A aiihe ey A 4> hae

i) slo colw j g S 5 ioran il
B, S a3l WSSl yo gLl el Sladsd

Slidiog 55,0 oeges by, 5,35 o
Jlasil Sialon ad> laplr 550 slael G
o eles ady Do bl b Gl (8 sl
Ao d—dgi 059, 45 M Il cwgs S S
Ol =8 iils g oo s alosl 55 0 40 ol eg il
49 de_wrolwuwl 03—o]
Dl plal 58 s e 80
plosl Olsladl o5 )3 55 50 el 5,950 Tot
olealyl l‘) = brog ,5 cenl g ool
S 5 —le Olow g ae S el G
aoliy g ool S b ils Oldim 4 059,
Gl ode Ciglas 6,80 L aS 1 ol awgs
o sy By 5| LolES o oy, e g5 gor
=105 Sad o815 Gl a8 )b 4 Lu b aslol o
o ,Lil Sl 5, adgi o colaiwl gl ldings

e —

P N

gl 31 w933

Ot Do gl cager Laly) (555 4
oty (e—als b ez g )lagls ol Ll
Sow Ly 5-i5 (s pyle Slaiod dnno Sl >
oy 05 plil Lol g Lo e Ly i
Sl )35 a sl o imen g bl g il o)l
LS)L)‘—’Q u_w S9 u_9l.: )9_a> 9“‘“—“‘*" B Lrl“'“&’
i g gobis sla ity 5 S Ly e
S,8 3osk
2 e el ey ol s an ml slal o
5 (Sl slas jsliws jl e blis cvenl (69 4 puie
Gl gl (oled o 1) (el 5 (Sl o SIS cle
Sl 8o ST o g Sladss g

1Yay

— — ——————



64 & sa?

b gy g &yl ol Sl JS 0 5101 w3 g b 5ls0

il 2 Gy
O Ol
—Sobel a Jlas
s 5 oyl
el )l o taie ay
At 5 Sl

DS 0 SU iy sl
claiil SO 0 e 35 je Sy 5,05 aalol o

4L® < 'Lo.w U .....'; a_ 4ul " &.J)'l )

°

Sl § 5 po (ages bly; (355« @
liwly o Gzl 5 Gl OIS S o)l
‘r:é 9 ‘fl.o.dvu s‘_,’_ol.c slo C;A_;o.;ls: )’| 6)—:5
D, Hlags
50 bl Ol S o lol GBlaal 5 o ) Slos o ,is

fguwngd\u‘sub S
J—ols L)l o o, e Jolgw o 5 a8 S
odtles Gleie 4 jg0 Ll b ol idss
38 bl S S olsl Ly aange o bl
Sl g3 ,—ol) gl sl e gl i,
9 &3 sl (hngh aine) )3 05 SN

—————————

———————————
———————————

= —

——————

sbo )5 Lo ) sloml 1o e Lo

DS aST asas
Slddon 5550 (o)l Lo A 0 0w ST Lo 69
ol e 5 0 S Olge a9 bl (S
10, e pal (Il 8 g5l le—e 4 g
Ob—zsh g Gl bl O b 4 ilraen

=
= ——

—————————
e

= ————

gowigd b RT (59T Sladixd (o 35 40 3 wsd b

(S o
w—*’ﬂL" 9 u‘)—%"j
a—ul,s Y
ool al 5 S_iuin
uys_,am 6)L>)l_,.3\ 9 (Go— A ‘d)b—?:i 9

ot 4l eyl o]

Sl (Ao 55 50 oges Loy, uf‘)‘}-?— 4 ’
Sl V7 a8,z goaie ool 55503
Wl widige (ol )5 iy lg il ]
OY gazs 6)5]);9 sy Hlgzaiils ¢ e ol iils
3ol olBl—iily rnds aolio oaS_iils
Sy by plonl gyl olides e 35
230,85 205k )l ol elell 28
sl g olbgmisle 8 «Las,l Boa L ool ol
plosl M sla 00518 w g cxio Ly (50,5
L LLs,l jo a3¥ oledbl anoil ol jo.0l

1Yay



64 & vel
/’)dif(‘ﬁébf/f

W9l 0980l (S Cud 4B 9 992 90 Curdg (L) !
Ol g jlo (Lt 30 S0 51 gl (5 3 5 gliS Y gamo

5 Sr9— sl
» ol 559,
&l eolp—in
e commo 5l ey cnles 5o sls b ol
Slgae ulwl jad )80 Bous o5 o plw
L ,lol slyas 5o (o) Cpm bl (6 laibul

g a5l o pem S, j5a>
(o=l e plojlas JS e adz ) 5o
Omglae Oyizmen § (Sladsg ST La oS iyl
Se_glls 5> QL';M:‘ 6)')9L:;.5¢LP QL,.-.)'L“_, 5

3955 0aS sy ages Laly, b5 o
oo g, YT avbgo g w55 sl o
—mle> Ao sl W pgar jo gl Al
SiyoliSolezr Slidod 35 e jo il g5,5lis
Crdy o=l amudz ol 5l Baa as 155,
ry—as ;o opill slo by Gl sy ge
2 Sy daby g SoFBl il 65,0l i BY s e
Slegdge g 09— ol lo 4w o5—a>
or D5 ShysliS DY game a0 (alis
ciF 3
ude ol jo el 5l Sanles a4 il
S )5 (Slhdnd g5-b5e jlgz g 00,5 S 0
2 OIS (Sladed jsld (6,5 )10 s Jelt 1) ol
= =2hl 5o sKe 89 o3 sl wlallhas

w)oﬁblool_alﬁfo)_g)lf‘Mb__cl)j

—

—

() <A gazod! 4obl O pa> SY g Camlio 4 Sbdd 5>
2995 S pgls SRS dumwi 0 5

A el S a0
Lol o nl
3 0L g olsse
3,5 0 SU axsl>
& yad ol aolol g
OS5 it g S
03— ;i_3)).;: ¢)|9_.a ;_.ALOJ 5o O)|9_A.® u|>_a..> > 9
-k_%—&»."

= Sl g )l el e (3T 09 exms
Cge 5 oMl G—b5 LS 9 Ol =50 sl
sls Jlsie aglas 5l e85,

porle i dte s aparlals, il 5 4 4
S g S Gyl e S (IS
oYy Cowlio Ay mlons )5 ATV sloc i)
Cdlanel 5 g bateds ((w) M sguandl A obls &, ax
A 58 5 dwde cpl Olud> Il o p50 plas
e a0, L sl o) a3 Lo joess
A sgare doabld &, _ax (o o ol o S o058
1S sl S (il Ao LT g s o) ()
S5 335yl D L5 el (o aiihn
Ol asnas ]y el S ano jlel g anl g ol
dglad olliny 5l g oS o S Ol e
ez o sk, s ope ‘@?;V-”e LD SRR
pi—eg | Ol sl i
= Sy 9 S5 4ol p gl Lsusls S




64 & -

Wl 0 v 599 (U 30 S 30 WIS (o9 s B

ookl o
S9la—exr Lopnid
)Q ol_ao).e(o l_: 9
)J u‘ ol_? c\._a
Ol 5o

. :.)

S e e 3 e i 13 il (sl
Ao Hou—w, b lole ol sasai oails S50 udd al
s Slom atmpean o, SN 5o LSY (S5 (2 Ske
Dy A Jge

Ol e Sl (abe ez i iz i S el g4
039555 APl o pgs ad> o 50 5 0t wdy loale
am sl i 50 (LS am 0,238 (i) elss Lo
ologm) csSie ;e )3 0, SolS Ve Sguo 4 o ST5
5 kS S L S gt 09 d il (2l
p_..sl.s Ce—wd ﬁ)j AR

2l (Byre 9 il (ol IS L (g9 45
B 50 (69 5] Cmio a (e ilS 5Ly 03]
08 iz 25 Dl ylg 4y 1 51 gogu > L g oo
ol gt L 5 YT 58 ale

2548 A3 Lol (659 65 S tmghy s
5 Ohlws5 ole pg—az 50 059 ml 0,5 wST
Syl 18 15 jeiws j0 3 b ol

S e
e —

—

e
————————

Sas Sl oaSirgly (cogas Laly, (355 4 @
oty Ll s 5l i an jo-a5 Al sl
Ll et ot 8 Aol o
039> plaml Jlo )0 Loy 5l (56 9,5 Lol
e sioypy SLakisS £y 53 (S (ol i
ploml i 5o ‘_g—‘bL“ 09 Sl g el 4565
o= sley ol (sale B9 (i (Bl 2 b
Dbl Ojgo a8 Cenl i (ol 5 w0
22 Sl (e edgasme o i Lo pmid )
Sl plol > 0 (31 0l5] dalais 00ga0e)

plsl Jlo o ad> 1o ¥V (b 059 ()05 g pai (59
L oolyl pleale an glows s al> o j0 4S5 el
Loobe Vo &ddS Sl iy (e SohS S lawgia 59
il Lo g Sl S ;e 0 0, S9lS 0 o515
g oyt ol a5 1, g o ol e
Slidod 5 50 ;0 j9iS (b pole DL idoy
ol 518 31y 83t A5y 2S 1o, ool
oS Sl eSS Lo 8

o ool ol ks Sole pg0 al> 1010, 5 leie (59
G-d9e o a0 ml )3 A5 d9 Sws (aaslae
Vol e oSt e o S ol i o515 L o
il oS ok S bagie (35 4 1) Glesle ol
s—=lod Cdgazme Cde ay i, S adlol e oo
ol cigud)l laulsl o Lo S Jad 9,0 5 Lo o

S _
— ———————— — = ——————
— —=———— — ————————— —

U gy g ¢yl SNt JS' 05101 43 U0 S 3o Ao’ Aud>

Cold oS aisS
Oekul Buas ouls

Babylon)
G—,b ;5 (Spiral
u._;):o.,o ngoLt.o
UL_....:>9L 9 uL._M.\...a L)L“—“" o 00— d—o Lng_éM

St SLieiod 55 pe ceges baly; (3155 4 4 i
l_‘"’)lJ L)—‘°">JJ‘M d_‘*‘l’ 6‘4—*-" )° ‘)LQJL‘> _Jgo LgLQ(J‘
e (g Senle 50l 5 apo Cglae 3l Jytune
S 0SB g il Gy S (e (g

oyl 0 ymezey syl 059y cwy ol Bam 154381 69

1Yay



7]

A et

1Yay

Ol b Gl pl el 5l e Blas (5K
95 Sissm Gte ) eo—ile b ueal oy

Ste] Pt S 35y by Joily et
D ua?f oS ‘51“ o Lg)lLo.(b g,_”ﬁ 39 )9

q‘o\

Sy gl a2l g 6, Ko cg

—————————

e
—

©olei—iag 059, e 5l ey a—d> ) 0
5 Gh—d glio b og, S Eewpw bowg
aslyl b ogdle (il S Lol s de gl

—————————

= ———————

el 1 U0 (53979 3 S PTHU 35 30 (31980 Camnd ol

el alio
.- : ‘-g-’«: " 3
Lgu °J—.’.‘ ul_‘>w|

oy ol (eSS Sl 059 e 5 e
S8 5 G ghy Hylome dlible S5 azme cdnge
sl 1S (S pyde L AEoS 4 g
$y9l b Sl olo 350 Sy (g
5 oolm ol bl eS8 el ol

o a
& )%

LgLabo.A_ﬂLgd_:gc_o.?-géA_ml_g)sL:édl_@&S)_&
e=bie 6osles 5 R ALE S5 e 4 0ad JLu)

——————————————— —
————————— —

————————

—_——
——

Olided o 55 50 (oogas bly, 5155 e ’
Cadigmd)| V7 )90 aidloz o ol 65918
&=bee 659l 5 (s 2L S e sl S ol
D158 35 e Sladz e jo WL olae
aloxil Salol Uy Lo o lin o s s I
S o=l el gl oY sle 5y aelip 5 00
slacl 51 S5 o0l 7 3hhe g 5la Jlw oo olo, 5 4o
Sl oy el bl a8 b pBanles 5 1,5
ol 5 AL 3550 5559l b gl |y 05 (Sl
69l gl oyl 0,50 VT Lasiols 4l colw ©g (5510l
SISa o aid ol j3 a8 09 oud Jlw )l 55 0 4y
L el sbe canl gl yme 5 y5ld sla &85
Boe,S glis 558
s 5yl 5 (bl e a1 Sy (5155 (LG e
9155 5 =B 550 glod slodel bawsgi oY

= _ = _ —
—_——— =

—————— ——————————

O pid Sy T B 30 595 Sl C8 pi b g2 Jud AT

NCONIIV/S U N SOV DS W DE =0 RS- S| S - S RS

Slisios gt il (ages bsly; 2155 4
51l 09,5 45 «s ) lagls losale Ll 5o
Ol 8 023 9 ot (Hraxd ablic oljesl 2l
S5y Bl g Lo, 5 wdgy al s oo sl
ol o sbe it Sl Sl Gl ol oz 5
Ol 59 59,5 sl sl 69— =l
bzl g bi> 5 5500 6=l b s o slo i Jled
S5 B plS 5o 55l e ) 53
sloasd > olal Gaalyas ool ol jo




7]

.

1Yay

64 & -

el el ol isils lalpal
=B é iy plasl) g90)) (6,55 5 el aS
Sl jgliws (o Byme g e Ao )0 i S S

_

_— e —

_—
_—

) Dl ool T2y
Gr9= Sml St 9—6%—%)[-—5 sle gl 0j5> 50
ol Lesl liemel ials 6, Lgls o leals

TS b S de sl i ol imde g lwlil, 8

Of 21 OWe Glojlw 30 dwo diueS Al

.;)9_3

bl 6 5ale jolis g oo alae (5,0 L o
g oo slo cbglee a5 w0, 5 o SL o, ol %
Sl 58S (=l 4 s 5 Lss labe j5l
Ayl Jeda |y p3Y Gloladl jloe pf 0o

e

e
—————

—

Ot Dliiod gl cogas bl ()55 4
Oloslw do 4 e ad> (g gl plale LI
olsle ao jLol sat oz o L ol ml oMb
28I el S g ©)9e & 65ksl>
oz glm ol il 5l Gy 5 dad oyl gl o
obeple josl 9 oo sla Ciglae Liwgi o go
Sl g B aule ( Jobu gl plicul 5,515
B50,S asll sas 53 Lo bl pgar o, 095
2 655k il (Baled Slolgiivg 4oz |l
Shoslai ol o izen g (5,Lagls plale oo Lsj

o A

g oo g lome yod ao 3590, 4l o

e

=

ST Gldlo i B (395 (5 slow (Sl 09 o5 35 Al (54135

S S
o)‘o| & )|
(S—bpals S
Jr=5 sls, S,
6)1-%’ L ablis 9
N e S )e—
o S

Ol 5 —ole Ole 4n 4ol cuStag)
iz b plodl sl 1) 055 (Solel 0525
sk Ol P KHV (g ims (251, cnds
DS el (hy9p

98] 0aStdgly cegec Lasly, (5135 4 )
095,15 i gl loal 55 oo sl
i i 8 oS Sl KHV (6 las it
5 Ol o (gylenm Cmns u_f’)‘}j Sl jetare any
09,5, loael jo o> L 1 L aLlis slo Sal,
00S_tils L S olol o S_bpasls JS ool : Lol
o lol wlds v Jome ;0 0aSidghy 5 (S juslo

A JoSid liw e liwl (Sbals S
ooy de—bge G 45 ad> ol o
Cblagy Gitn e, 0ol Kl L ¢ 00Singhy
by sl jeax planl slaglen g




64 & -

1Yay

amgyl _yomS Sl T Ol 3w 31 wd 3l

—Slie  Ghr9—
Lileygl  Loes)
sl ool e
Ol Bl (=559
aogl ol
Slglsl (Lpad )1 s (65 2m i Lol | S5
2T Loi )T (65518 5 0o sl p3Y Slig

B50,S S 1 a3 6l

—_——

= ———  ——————————

Sliphod 3-S50 oges by, S35 a0 @
Sl jold Ay 4l gz ils caag)] _)9_;;'.; sl
de@é)jLs_w" Q)‘ 4o 9)| ».\._‘>‘5 ‘5.‘0)/[_«4‘ Q‘)‘ ol il
35 e Dl g LGl ()9 g 5SS sl ]

0,5 ol
dw) )0 s—ale maw L&, Baa Ly aosl o
9L‘°~*—~9,~'°‘—’6’L—~‘ s ‘w)s;—’sz—uia
=25 3l 6 =5 ot Lo plgmiils amsil pal o
5 5SS el Lo Gy s 2SS )8

_— e —

_—

2099 0uSidg 33 b 0 oo 3T 51 W3 g (ARl 3T 4l 98 351 p0 i

b1 Bl 592
BT T WP PR
5 2l slodg
Sy, I Slg—s
Ko Ja_wy
o 18 g S|
She—ledad 5
Silwlas 9 Sy PCR oo lawgs Loy
oS 5589 ySI o ws lawgi 55 slawily
055 5 (ol T (ol Sl slos Lo
JB ol slesT lans j o Ly it
USRIV [y YU\ G PRULNTY U | I

o=l wgi oa b 12l slwojsn og—as )3 9
i3S | (=l ,l 10,5 51l (et lej ] aotions
e 09— E)l—o ul—_*-’ so—S bl o by
Slhe=zors el ;=50 ol jo a8 pdg bl )0
a3 (=L 0 pnsST o e 9, &)l
S S5 ol g 39t (wyn 28
2 a5 oigd Sledbl Gl 0 (o8 s
5 Gmhdly el Sy glhaniul ]
by b lad e olas gl (S5 sl Siion

E5—Se 005 —Lp5%y ages by, 5,155 4
St Esler Bon Uy s ol gty g dS
5 9l=d 9 (Pl slsasgerms ol 2oLl
9 l_bud)b LS)“'\S‘S‘)'*—“" A e
Sl e g laolEiils (ol _iule;] 3 6Q6M|y
0OS—ddgly CetheS ;ode (6 y—hS (> l—“’f’
sbo th}‘ 3 o._,o) 5o ‘)5_..5 69_&.@
S 9 (2K ”.'.Lw‘ Somd ;s bwgi 0aSdagh
Sl Hee g e Sl 0,2l slo
s 6y )lS sLa ool 4| 1, oaS_imgly oyl
Sy 5091 5 Gamsl e 18, 5 Liie
J.nl_..u OM” :QJJ u|9_~c 9 k.j—.u.d‘u) (_s—b";"‘f
Cg— u_i_:}.\_é (S ¢ L oVl LSLQOmLA"
OS5 (oS 9o S35 S99 e he— 9

9 ul—.’.J'.’| (ST e i
RUSIW o S v

@b d._fu." ul~4 L Hﬁ)" 0j9—> Jls8 ua‘
Ol gz o SO b Bl Oleas 5l glos m S
00— p_!e‘)s 005 i 95 Ja_.wy o)’?_> u.;‘ ;_m' 5

ol




A & sa’

D9 (o 5 p S a0 e
S ol (R e H9—a> Ly S
Cglas g0,—l) Lo ,sld (p ikl a2
oy lngils sLaml 5 gyl (ol
5 —ogar sl o8 talojl olinse 5 694>
‘,gj_Lc ol __sly couX g g UL‘—"’"‘ ‘_,’_’JJB»)
olejlaw) =l slo (bl o sled (( Sy
o laibiwl S o lol o Sgll S o Sdels slo
10 (9,00 g 1ae o lol g sy Jame cbilas> IS oMol

slogsb NS 80 5l os b0 0,51, oS
! Cxio u_:| 5O 0l ‘J_>|
Lol )5 5 Laoyeo 6)‘};)-3 S o= (> g
Olhgmisly ol Stagn olbl Sus L (25l
G,L_MJ aoY 1) oloae g @ti_.:%uj Ol I8
dn) 50 =0 g0 10938 5 cils Cmin (il L
L, g5 [0S (D)9 G slos;lon
dged (g 9, &)l 5o 6“—‘”))"9 9 —)
e 9= sl oe) 9 51 le
4_sol> 6‘)_» L@oli_w.al.c)‘ 6_‘3 ub_a».&.n ‘E_my

b RT S low g cuiting) Modl o 0 55 (o gw

"

5% Olg—e

slo il
-

S,9R& 5]

3O g d0,S &8 %
=S olel el Sepsl g a0, slo a_>las
S pBassades ;:S)L.Ml_u\_.Jy a—lgo a8,
oslool gl Solol ango o i Lo aslol o
V8 v a0 Jg g NBC ;5 6
30 ol GBouSady o Jlawl Ly S

Sl d>lge aud>

Oleiz o 5l ol i) clgs o as (Ll o
3,5 s o8 ily S juald 008l sl 03l
5 Mol sl p3Y 0,5l io g 0aal Joe 4 aoil

o sl oaSails oyl bl ol 5 JweSS

Slidiod dwsge ooges by, (b)3 5 4
Sl jgy 5o 05 p—d ol ils joiS (Sl pole
0, S pmog—w Hlojee olo C ool VP 4 YO
25 olil o lom 5 cblagy Malloy
Sdlage Slegdse oSS (il b jeome o e
w2l S S e i leys s Sty Lo Lo 5
Sl Fdlae e e ! GeawlinnSTy
‘Lg)‘&f;’n_..»lﬁ..» ‘L_s—i‘"%"’ tr"’] Lgu;;.ijl.’é.o
Sl 039 98 Lol 5 Jy—ame 5,51
o 4] gy VPP g Sl YY) B s aS
e dm 0SS Ao bl ol e o (Hlgy i b
(e—aa>S 0)g> b_»l.a..\_q_';u L;Lcm)jl;:_ma 9 dwwgo
SPF (g5 S sy 14 lor 5l Lings o 5 Sl
L Smen adgs Y1538 ol Gmalse aJyi
g e iS 55K Cmio @l S ST ap
slos,bon = p ale G i LSLQQ_“‘S—‘ﬂ pRe
.o)_f o)l_.f.v‘ o)_:.é 9 ubf‘ é.!Lw
Lo Gts 50 dmmge g mled ien

7]

.

1Yay






