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Biblical King J ehoash Inscripti'on

An Exampte of Falsifying the Palestinian History

Dr,Issam Sakhnini

Faculty of Arts

The University of Petra

ABSTRACT

Three geologists from Geological Survey of Israel (GSI) of Israel's Infra-

structures Ministry disclosed in January 2003 that they had authenticated

a stone tablet purported to be inscribed in the age of Jehoash who in the

Biblical narrative was the king of Judea and ruled in Jerusalem at the end

of the ninth century B.C.E. In the l5-line tablet, written in Hebrew in an-

cient Phoenician script, Johoash lauds the repair work he carried out in

"Solomon's Temple" in a manner which resembles that of passages in

the Bible telling the same event.

The disclosure of the inscription has aroused a storm. The geologists

themselves and other scholars deemed it to be a first-of-its kind piece of

extra-biblical evidence describing events in a manner that adheres to the

narrative in the Bible. In this sense, it confirms the existence of the "First

Temple" and hence vindicates Jewish claims to the "Temple Mount" - the

location of al-Masjid al- Aqsa.

Other scholars believe the inscription is a forgery. These included promi-

nent archaeologists, paleographers, experts on the ancient Semitic lan-

guages and epigraphers. They rested their verdict on thorough examina-

tions of the inscription (its material, language and scripts) and the report

of the GSI team, concluding that the tablet cannot be considered ancient'

The present paper examines this fake.
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.SlJJIl oLa>l grs dr1+r.iJl g.r;l cJc O+uliJ p.r.riJr g'r-.;tiJt tutr<- 4d4c, cr^ir

,t: .,, J.t*|,',J iJ a+LJt o.r4J 6.r=e9 OJs.3 rtsj s:Jt ?[+4ijll,-,t<,r,gJt,r4J

ciUlS-Jl dj-c, d-ga-i3 t- Jy; Cf l!6J+ y! a4J.LAl dJ6ta."th 9J5t Q.c., ; r., c-

l-c t.cl,l gr b .re{+Jl&-tE y!rs*J pl,riJtC}11a.,,,$ 6.t-tb Ol.h ,,.irlt t,'r g,g .e J-.tJJjJl

9l ltblt tJ# li.*Jl O9S; OlcA 6.t-t9 a;;^9 U dJ o,.J3 6,a{+Jt.;tlrlr gc, E_p
yij.., 4.ri d.t -ilj dlA-F ojjl ZVj+-rJt,,tl':rJ pl U9r ,,t-!t gir! tu-93b Ag-iL>

.i.a9 tf:lc dr+L4 CJTCA ?.Jt*JtoJag .aJrijtg Ot*Jyt tfu g,o taljio t&

C ,*A Jt , 
(t)"[6ttj,:Jr] 

f"f.rilr .!d'Jl+ ,ri+hrJijt G.,.ltjjt Jt-ij.c,t" [{.l+ tJ.r.lU.Jt ., lr9

. 
(t)l)t*'f & J1,+,tit g3g r",r:;Ja,.r[ir!l CJ-Jtill crt<...!,' aa+a-Jl

6otatllO.;-iJtcrt rtr - ..,'. ett .,J!,.+->i cd9.r:> t.rSA 9.6 IJL-*JIc.r:l-G9

.trJ O+lt Xb bbitlcq$ t{.^ii a$tJg.Jt €itsb.lt crs 6ijilf asf,; tr cr.r> b.uc,

rrl t<^ Ocsi Ol gc a:!i> ,jr9 .rr-l ! ;rLlSJl lJ-o qjl "613riJlu oja p)l-c,! c4a ol

6t:s. 'S..-t . .;.>i +i!- Ua fuJla-ll crl;lS*Jl 6a k 9aVl9,.+rt+ O" .-lJAy

hr.-,iil. a4;.ts ellLra>9 pt3sl ,Je[c! a,.ilji, crlit* i JlrSt r d,. -.g ,&tSJ!

el,al y (tu-)olo*ylg a{i3rAyi) O4:Jl*Jt }l€ 9.€ 9a9 r.re{+lJ seii,t eJb z\ctJ, I

lrlrjr'lcrf.Jil&r tutisj duJ|-r,pr.r-iJro+a*tb c+;E zi.s-rrl a\a9 ocE ol

'dltc

gr rOH.trtijJl fggatg + V l{.y.| &+Ul- "6.;gilt" o.ra CF f"+, .rs-,

.&;tjJt a+l-e4, ;3 24.'l-l Aaig 6tJo.iJt ag4AtJ tgf,.,4j O+.!l fAJ .a.?db a,{->

gt-;iit O-s4J 
';Jt 

Minimalists UrA p)l_c,!r ,yjo sfc #Ll tbJaJt t.ra .,sj
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lijtMaximalists ai,a Jf+ti-. *ir,"O"r.ri4t" il4irj ge t4 al+Li-o a+r.F 1419

.(r)u,rdti!t" alail+ t{J C.F (-l+li. Cl-r:ilOS4J eJl9,4+.t+Lail p3ra;Jtstc '''?tLl

clu/tj.rjl € -tt+-g OJ.-i5tr9 6.t3t-,1l - l t- p.49,"513jJ1" oJa p)l-el ?SF $g

.,tc ,en t3 .1,.4ll .,Jl.ll*#ta "Jt 
,a'oJ.LiJlcrlilJt9l 'JgXtFlc Jt'?|*tJ3rjJl

dl.+13 FJ f.iJl Thomas L. Thompsom 
(t)O*J. 

u"t;g"r euc a..,r-iJt ./Jt+l

iJ4la-IiJ C-J-)E a.t': <^ a:t9t-*-c.JF d3t-,..iJ[iA "a+l)Jijl aaqrt-6!f'Iatl.'9lt

+rhJl .'b t t.Oal{-ir.Jg= ?\t h+ tit:L.ilLlJlgJ!"-,;7!0"3 '6t)J'jJl 6s iU"'e

zi'..t? Or ,Neils Peter Lemche (o)asl 
-fu L-otycyl ot-lo Cr -{i*i'tl ..gsg\t

tv!;r.r.++br Keith W. Whitelam o)l>t-tt'r '"t49,dfLir.rJ! eW*

,.JlJiiJl,rJc O4j,+:tL-U t rr.rl4-i-i9 e$4JJ"f-l-a-cta gr Philip R' Davies

et-c.,,,| taal )1JJ,V9; 1:tl->gn Giovanni Gabrini t^'o*-tta g,rg-9{+g

,j oggrgti>l /llg.o ati 6.,giltoJa *p Att-l gf o15=.r-ah L+.lc ti 'a!fi

a'eA[,.,,c lhJr .:r>rd ccLS- L"a ,(t)Cl9,Jl ,;"1-f tfl$t ':'r>l tll Fdj'' a+llrJl

.(\')z;,.U adA-t2sgrr k+E 4F

6+.r+ pJtrr 6rr.f: crJil "o9i4l" c{a Wl bg .,iJt elE'tJl J)l.i. O'9

gS a+:bFl6.)9la{l!lp.ra !9!rrO.L.Lcr "J. 
a43ti Fidijll'4la-lijl e-{tilj

6,e ?.;r-g*a-, cp .jri- ry e+At t+ls. .tF $a99 odaJh sl 'o{+Jl ,rLbw

'rarjl b l{i.il+' r hlsSill gyat Lr!f .r.i9,ria)lill'gi:lt '-'d-' t aiuillcllrts-Jt

€ ''rs ^ 
'' "19 lsr I tt t:t*!t9i9 (l'c, YYY-orA) i.tltrJl cJs +li d"!t g-.lrtjll

Lal .l.r.r ...rlr Ll't <- DlJJiJl cJ4;)3'Il rF J .lE d5' r(p.g ]Y-YtY) d.,"J+l{Jl 'radt

V sP a^JJiJlO[la".liJ &J*o E--tb tutt<- 9*J a73il e'es d+'UJt a-cb''$l

-\\ -
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a-UIl pJcg e2r*r. r ;lt Zi+iJ,/ilt djl3Ct cJc .kl--eg a+tjg-Xt ajj+_tyt a-aJ.J

OIL/1 ...y1 IaL&lrr,c, a+ftf crbgrl,g Jg 6.rlttUI )Sb3 ef-jE-9 ,(!-. Cy.gF!t)

..;liy Ffc crlrlar.c9 r2Glult e $,j/L4l

./ihJl.:lJ&b .a+t)_#ijt63la4JtO.c, .,+j4f aiJi.*Jtgp O! FJ Jt3yt plc o!.xc

JhylFfc, prol gtrr, 6-tjttO-liJt..'3 Lar Ol .ri,c 4Jr, dJLl ZribifL rlajtt !u4

;t3tlgs,.+g;'iJld lJ+.bn aiela,'t' -,)l,tA9 Biblical Archaeology . g,.t#l

t4 l{rlr.,, 
"Jc-l 

cruiltOLl+ +. ;,i.r<r !,1t!.,r.,,JL.9 a{:t;gjJtcrll-g Jt ',f cjJl

.Li &L> 9t rbbg;Jl.,.b !bF-i .rf3Jrcrtara;.trJt 6eAasiicJc .J.l; ol OSaJ

FJu z!-Jt+It Lr,,,Jt cl*..gal t+-e+ crlt*Jt oJa'fu .a;J! c5Lil gy gl,a:l+-

1*rl6l,Plg oU.+,*r9 Jglld.rJ Ot a-t,/+ a+4b*liJl LF)ylsl siillJbyl

.Fll L.a.bla sl.S+J o!,..;

.:J -:+ d 6JJt 'it1-grJt.;bXtFlc" tgJ+,.,-.lt adj,alt r9.6Jt0" F.ett.J. OSJ

e!15*Jt9 t 
e /'. JBX| gg L,c zJJa 4 cri tr d,JfE y! ,#a*[b 

Cts ..1r+- 1.,,J. tr+-

la+*. *9 dll. - rJ3 d .5! art-r.al Jt-cy a+{i-o 4--3b ::cit-3 Jal 6a+il.13!:Jl

"J3!f" dlh .(tt)aLoJt oia c[crl crt-E| a; Lrbi->l.tslg "Jif'O.c, z*ila*fii r,b-l!l

,! ,JA otr r-f.) 1 ( J\ "'it'i'i6f' gjjl a.-alaj.lJ l.-ar-r gll slF ri,.i.ir , '.! . d.dl Ja

jJ.3 C's 
ucrir&j3f' Leat.s!) ofu/'r3 O'e OgS, oag,(Ll+lrJl gre a+J,.Jt .r.aliJt

Cr:*r5Yt,.!,Lrr cJ3rL.s!l.rga; tr-.;p Lr, r l-U/t.t (\CCt Ot.;.r-j,.> cjrg AFlg tflr

.?,ila:.lf e 4gp ..rb dsl2Laill..l"b.+ d+Ic sla-,.ti9 r)q! Lk! 6-tiJOFJ|,JF

a+.tJyl+ ,+J-4.!39 ui,iijl"+ (r g .l cl S,',r) \++'i :9.1J Ot<3 ctAj>ltOt f.-g

,rfc 4i. J u ,.,*t ,(1991: cr+,) luf .J. f*g.3-, byt dwd) a+ijyJ.4>!Lr f+.,,tf)
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,"?g.cJtl all* l" oia d>g {rs lsi4 rJl O.o -i. J.rJl a4lajll cr.;j> 'J 
ib (dlJJ )+cJ

sLrcXlJJ*l dlJiJ .a4Jill o.rlgng LIE{JI !li+" E+1, Jl} t JS+{JI sl+-- gf' ajd,'o

AJi .l+r+Ia* gt 14; o,Jl algta rrr Lts+41 d++ .Jc OJrgaill g*.i.>fll ',U rjl

,/t 4',b)1Jlgag-t) d!24,-E,Wy Ql;cg t tt ag,-#t-*l aJ!ffcl ot+

.f=.,JrcP Cls..r".l.it 9a gillLjs:{Jlsls> !!9 ,g[*i,-191 s)!9 q$ts-!t,'l! t++o-9

d#l#l 4Jl3 .F{+lc a.eS>9 alJl.+,' ; t9,l6a9 t-l-lJ-l ol F{J +a!ylg..c op tiSag

o/,J-ill dJylegi Or0 F.{,.jrl+ l9t e9 *l)9 Js+-dl Jr-> l9-3A ot+ f+g-*-,a+

g.c, oJ,i-ig+ gL a.3t,r-c! Ce.4J drg,dfs+{Jl oi r,. drr; olsJs tjts, dJt3 .aQa9

.(r')"drji

.l#pf

)-1- JA tPllt..;$togltg, ;' i;o qtb ufiJl "Jl,if,l=l" C]" Oltl Ol iic

,4 8.s ,4) o1i9l OSJ ,!.r,-i.ijl a.-ir-)tl Li.ua.r t i.i9o sp4J aJ.h! .,$9

aiJJtg rlS,tjtdr1> O, L':njjl+ 6114 lr diSJ zua4s crL-br rlJ+!J! uri*l | " .-l

d+-rs ,laU! *i3l JgXt ',otrJl ,"Jt-9 .a+s .:r.tj:jgl tlt J9-,;*Jt9 1*, ' 
"'r<- 

,rjjl

.a-i.r,a aJ dJd{:9 Li,njjl u..-*3 a:l glcl dJl "Ll+jlJ*,} qfgJg+".J| e*ll" ;-+t-o

Jt3yl Flc o.St-l g'c J'lc rgrLe.*Jl g.o 2E9t ;-to eb. l+ ,r.i&ijl cF 6s1.t rlla '+c9

t ?-a-aijd;t B iblical Archaeological Review 4"-. g .zqAi!,r,yl crtrat+Jl 93

gf i.r.a3 gJt 4.rg+Jl Forward al:.rg ,OJa:.i,lf .jp i.lt-3 tijlg "a-.c!3il|;bXl"

. a6-Jrlaill a+LdlJsyl "{-lq'djl cLir,rl aAir" LjJ! ztrt.aytJ,4 s 91 94

.i*j lli+'Jlg,;.!tO+J.cjlpll OALI !t 6e 6;''a l\s A .,;--ft.;:15J1 d tcl

6.1!lt ,Nadav Neeman ot4-rr Jl.rtr gl <- oy-la o, .(tt)a-:+;+.1E olla+9 ofiJl

-\\ -



\..\ ((\) s.rr\ '(\) ,r'\+\t ,a.rSre a+.ds' A* r$dt 1\*.e

Lfui-hs 
utu Jai" Jg!. .$ 4:tiJ-1",-"h+ C OIE 6..rJl.#Jtsl, ?lrlt? Os 'll':-!t9

,'rJ'n9r a+AE "#[:g" Jl,li:-"t.rj Ol4..j!'[l .-i,!.tl s!19!l u,a+ Daa,Jl

.;Jf of-e=eryJ gs, *-aJtLla,jp eta t-, t4ic9,o!f9..;Jloja Js,.alr dJLl dJ'rJ

9c.g la.s {Jfilt tl{li os! ol ,;:SAt Oe o199."J9!t,ifs*dl"ct'g,1IJ{J thl;al

sjiJl il t-01.3 r'.S'Jl,rls, Jt3 ail t!,"a:1./ar" ''j,-t+J o+ 4d+ et*4ttsJ!Ot-c..rr

,A t"+ dlJ3 d'J 9n'9 .aa\J!Jt dL> tirilll Ua,rJ. "l'o'tlCF a.i.rj<- t)lla

til g.rdl .rs!r 6yjr dJ, ,r5l,. t&il .l,Lj:- ,-r*r-J #,JJ+J|9 "t':'rt )* rln:Jl g!"

6..r;.rc crLrlts- & 69b) ar!.Jt3r>!te+.? g'e Acar3 Cp +9 94A,a; a;!:,rlc

JcJi*pJ t{SL oJS; ol a ubJ'i.i! einjjl |ja a4]tt tua|e.g 161.;3$lgp J4a. y

g,riJr .;r!r OlJl O, a5$ itgi;lll Ol+ l:u.r .'.''';'tl ,rfe -r...;Jt A.9sa ul": Ol ,rl!

oFa 9'., rJ,,ajtr ,.rj.a.ijl '"1' r oetr 9t *J. ajJjl JIjJF oltc .-;::: trr''! 139)d1

JE te)+ rtcall !.1 ,si,-aijl qJL d.!t oa;..iJl de ZG-AI)lla.en"l+ bt+>l

cp rF 6.$l J+-gtjjtot d.}J dlJJ<- .(rr)"a{+,it -;;r ,,t- dLia r*+13 '. .,' ',t'tl

*+ .,1-tt + ,iTg4. t+ rE eJl {q..-ral JL.l+ lrjt{+ g,s .:.-,r.ll a.aLlr t:tc ui,ilJl

gA ajUar .r.'.,r!. 4fl 'J1l3 dr a{s$ orgijjil eF -)f. 6.rbJlqJX 6.tr-! a'JL>

,Jri..,':.r -a4s lJa 6lg .strytt ,jtft,tli gjJtr!--+XleJ.aJ fE dal?.i gel+"#

*r, FArl.ti dlr-l U;Li-o ',gt"'1, l9+;9.!-i lij(+ Jgt, ofrS+ olJlt+Jl (* s4l

crl+!p,lc at,cr$y 6.193Jr a!-J'!lOl+.'r+;99 tp5liJt,rl!tgr*LJtO.s 'ti{;Jt

f $* CSLr.J,-, t,lc 'JfuJlCAl39+ o3 "Al:Jre 
?ut1L +ft'-l 't9>. g pc'-./t

.b-;ti'rJJ t-t"l!jS,tJ ol OSaJ

.i3g3.Laj r.r4>3Jl ,tliltl9t9.c aA O* FJ,Jj.-iLtlJ C.Jl4!|tls'iJlol |+A

-\\.



\..\ ((\) s.tr\ r(\) .rl*\ r?reSre a+& A* (l3\ra+\ A*

6pr'r ,t,:r,J- r!di:a$ l.tlall lj--a eS .4 a-4.6j-ll a..i!l .uc, ge 
-->i

.:JUn rrl J!,.+r1,j a-.b+ .iti-ylg a^JJiJl a+oulcrl.iulJ+.1> ,Ed Greenstein

dJ"rl-.r!lt,_ll+ 6-UJtr!,ijl Zrr--1.,r.rJ!s,.:! y OLiijlCts cr.r)g tu-giJ crYtg:...1

LJ"c tla;l 9l /*;19 o9A elJr .trt l4:Yl.r sr&;f crti^-':..,tc+ ,-l; rg.i.i.ilj (-FJ.iill

crtLeri*tl oiA df, .Zh;,ti t3lit,lc L.i.-aijl gre \4ajrl t-6.Uc elinijl liA dli;l
.3J'.>ytr gr-rl': ,i,r.r.,t - &,t.1t- r!3-t bedek bayit (e S t+.J : rJ +) ,++rr:

gl rr:,a$ gts ri-9 .L3g,"c++Jlrrtii,l3" a+jl.;3r.rJl tu-J.dlce c;rJ 6.rJt (a+ji:yJl

.3)l;9f 4Lg ol*+JICF eltc.t.a: ,,' !." d O:-l t"c crl;",1. ijl oja g,a dgl

.',r lllgrs etr4c; slac ,jlg# O!JJiJ CJlajtii. rt.;l.rJi3 ..-inji gr .r-'a.i Lr

ologt "64.c-,1jJl" sl+J aj+.r-*Jl tu-J,1:Jl c,s jJh 1.. <- bedek ++i )t d...tJ

(,l.'4J edut (e 9 r f) zL.lg uiajjl dlji4 J4-r:-l dljJg .FJ.lnJ| ajCoo, q-,,-l

a.J.tiJl a+il.,19''rJl tu-J+rJl , q-,,d 
t"J t j+,r,d!4rJl ,rle'l.nLi pgalt tja OQrt" ,.lAl,r.tl

gFr+.;oleig,"qlu8Yl" gl "q3uirt1' ,r,-l t! +,ia c,ri6 dib ..,jrll lJ-g; aeJSJl oJn

JLsi*yt til CX $lijrlt t{c-iirt3,".lal.i.Jt",/-{l a!.r*Jl tu-JF+Jtqrs kilIr.L.

g"{Eft rJ+J.6 g,,c g.r[i .r. I .rr.- Oalti*Jg."1+1.r.iJl" Ojnjl 9] 1-1-r,t6.:*19 ,.e.r-*Jl

.(tt).r$Ull+ s91a r::,zilgl Lrr'+c9

r+j ,-rJSl^l*,jpg .tf.l,iJl dijlJ L,4jJl W,.na.jJl.s.p!t ,JJ.rr3 dlJi.g

jl3l;>t3 tul'jr3 94g,Lip a.rrb gro Robert Deutsch .1,:+9: a)+g-f .{_.i.a:Jl

.sJ..>tl grtr b i - c e.> .i i'c .d4.-i grrlF Gl-A9 L!-F, :#J-." li.aijl Ot.lag

og-tuJ9; A.o:*D-L dlrl lJa ,rJ! +,ai lr3 ,"fu-,,;.-uJt9 L,_ala:anl9 a{it-llt

al*-c;_-;* t4.19 a4!.LjiJt 1l dJt.rig!J! J-++;Jt Christopher Rollston

.\t -



\..\ c(\) s.\rl\ r(\) .$+\ ta,qSre tr\c -rr\r.r (J3Laa0\ Alrr

Cr;3 ,,-, ll 6,e s,,,,.J" *'l 6s d.ti .a"+.ul crt+t6Jl9 crtilJtr Z.la/arill Maarav

u4laji CJ-e? O€ t /l<-.ilg+ S+s.gtAt OFaj-o s*J zu!, L&iijt € ;;pt
a:gl6e Jtsi.il C.l+ g.rJtcrg O"r) tu-J*rjt ..g.r*Jl ,,ac 2rij.rJ! Jg,,j gjjltJg3,ll

.(rt)"F&l,i arl.rlc 4Jn; ji-lJ ol OSaJ 
y ail.-;> (ziili;.r crtiJg

,;r)t+!) "dJlFI C*9lJ++Jt eAf' ;9;t O,. dr1e. 9J9;nJ1,'t',tg|gs, r:t-c gSJ

ol oJr di*fulj+ aLclsllF{:3 Itl"lg L'j.iijr rjra*l g,;.rJr ('tr ,:rrar9 .rLa:r-19-19

.1-r t1g,-rsl+ gt-g Olg fqS+ t+li-ltg4j.:-i /tt'i-+ g;.ll.LAJ t\:-ti t'l r"f+U+

F-* gf J+--Jtt3raeg rJJ'lttI+5J'bH+Jl9h dl"i,l t .,j{' ,J9+ OLe-ar -gt.rlib

,r'i&ijldA O! tr.€a,a.+L.!e5Y e.U*i gl t:/t. g! t!,Ll=dt,*I,=i4g++Jf e-If

JiliJ Ol ,"rSr+ 19 ,FJt gil O'c o.*AlJ atz;-c. OfiS4 Ol .'i+jJ 6t Jt, ^1 7l UUA d a1

'n+.r)JA !,rsT6lrttJA Ja.,rJ!,.,a3, ."1+-i.iJt dr.i_ra.r (JI3XJ) ecl1> eiJ t+jic

,.rlc rLri 'yl gl lrJJ-ir t,t+ d.!t z*-+-rJr t-ilJl rola3 c,9 F+-Jt Avi Hurvitz

Oti +U. lul ylFAt4-j ailCf f"c-r.lt.,lr3,r,i&iJt tgra.c:r g-l.df O1a>J,b,++Jf

otS.It+ oas+J retJ'tl .ir*r.r-lt.u O, t +-l-l ."lo+gLa! og+-gjg-+-' r.in:Jl sra-*41

.(to)t-+-,,o otg l.i! to f.';,i:

Os .rE-!t Yuval Goren r;.rJgi Jt3Sf OtL te...>9 l>9,29 ,HJA d). ,bI

gljl CUJICrf'Lq.a9l gi.r.Jturr,.lsE a'rb+ p.r.ritt.ir!rrp;itjrcrt!li391bXt a;tr

crLtr r rtlS .LtF!, ,+.*ia d$r-l o>. Cf+-Jr gAt 3-3p Jn-r,tr t{+Jl &3n

14+ bj'lJl.J. ..(la3,ljt rtr|ltl sdv:r:Jt 
'l,,i,i crJ! .J,t6 djt a+lt+e+sltr a,Jr&ll

Jtil t{lr*r slsylcJs, 9l tt{' ta t^ Jg- 6.rtr t-<'oS.i Hn 6jU err.;1.rb slS,i+

.i+r-jJl crrr',i 1.. el 2.31at cY!a 6.rl Olg JJ dl Cr,atJ,jt OA9 ..,4_4L J-iU

-\0 -



\..\ r(\) ssd\ ,\r) o\r\t .:uSr-c -a+.r\c Z\r. rl3!'a1d\ Ulra

dljr J!19L--+1.rs 19l.3f 1s,:1;lt?r'a'iJloJA 'i'ij [-t+> (-l.5ltjil.<= l'r";rh ?ubjl

.(tt)u6,"u,

Le== -ro5=Jtl i-3tll *4* l{+J!J,-3ll F:Jl CEjJlsr-r-lgc oar3 'l"s9

U c#F.:Jl zta{ll sLa)bJl Or r.lc Jl tbFS '(rv)sc"'rl elfF: os U9tct

lldAgOJ{J.JrlJ,JaJr a/s J3c Lo -9Af t6+jrrJl er't'ij aJaitLh 'dl:illCJt-' O[-!t

,r g<1 .r-i o-Ss3 ol OSAJ 
y ailtll a+ft-e5jr 4i++'1)3ol Cr+ '1>3JJl t'ti c'rt..Ey

Jyi;y dJJ.rg,il;dt t{+s e4 cl t+.? t*tzdt anla.ille,. yr u/,'Lajlaibj.$J

t'ljtr<- .rl,i.i!l iA.,FJg,iC crB.r e.rjlcrl!<ll+c' aal.jltoia,i'i tuJiJlcrbJs"

(tt crer.Fr) e,ilro-lr.Fr gl&t sLrjctr st,r,rjl+ z&Jbjl a.ir..Jsllcij.ll 2-ts; rjF

,o.rJlcrl'--lr t l.t4+L"blzii,-.1l eF O9+-. 9J9#Jt1'4416s9 dJl rtta;lt g.6gb

O,il: ot=e ei.rjl ,,{4.Il1 O, t+t st! Of-++gtf+ll ','^3 Cl9 rt'iriJl 'id; ai'Kll

Vg W 6,r-t9c );u ,J33,o!! gglt+tl OP a+4)'''i6 CJlg "tlS+gJl" Oli'l+

6.-;- Clo s,h+rj .ri 
"ra.rJt 

ell.l crilS= 1.t!" al! JtiS 't,lu"ar-l tJ+'rJt OA{ad9;+Jt

,a;lc O-.a-X+ otCr. t+ 6!EJrsa>u; Jt.r .uc ,ffrijtrrp '6J':'*llOte+U tlS+

."o96.;*-r of J+i JrlsJtJ o9+l+Ul 4+{:ll .li gl€- .;tiJt 'iJJilIl 'i- .!39 
"ls++Jt 

ol

W dS a,,'.t: 6;9s t4; tLi CJI U.tajill 'z'19 6+"' laa b)t3l Ji<-yl Ol Hc

ui,-A:J a:t i ral3r4J tjt 3 )l3tcr tt -ai - ZJPI z4t'4JL;,r;1t I ri-'9 slgi lLlii-'l+ '

crbrg rd-ilig rJ.rJr i!+:-r.:J1 ,t''' i'9 6f'l.:i:i4tl )?t)l tJi dr+> Or 'l93il dS#

6atsvll-Lil .l,i o{-3 .(Y^)',,'n ai1til (rt o-9..Ft) e4tot-rSjtf .-J1;1l','ai1l

t td Jl3t r 4+Ic i!{b3 el,t,: eti,'F ?gg WTgA r'j.ni 4+lc '.":<- gi.rJl 4rni tqjJl

-iEtilldli tgJl. JJ,rarJt0S4J s:Jte-ff Or.Flcrlj+ d;-g.Ljinjlldlj.r cl-,i,,.ij



\..\ ,(\) s.b)\ r(\) JS+\\ r'arSr.c 4dc lJil 
'J"!\ra.g\'.i\r.a

rLi.iJl.rJ!ust .al t <-,et+5 
d1,. .,iJ-JtjJl t,rllec r"s ,rs OSa g"Jl.JAg Z[+t+r3t;z|l

,ill.tJ rgl;t alsLr ai-ll .!.I+Jl Li/.ajjt tdi d+-i.r,a,arsS-qJS+Jl ,:rA.ill crlgj

9J Li:l .,r<-6 ,t'+r1 *.!" 'JJiJt .,Jl tuJ*:Jt o.iA dr" ur-JJc LAtg .,jt$,:rJ,.,dl

oEla;l9 JJI-,*} o3gJg*+Jt e-ht iSr.r crllol4;ril fil .nril '13lt rJ.6 l,j.r.>l

,,;Jtl te ,..r', a+ll*iJlCtl:Jlsl.cy tlsSt tJbrpl .,iJrl 1d,.,;r gryJ*i1t acJ,.+l

."[,-,lrg# ofii Jl+l*] Lbtlacl

abl* 1,lc ;sta9 itu)lgr tr-1b ai4h> .,lc.ri-Jt *lal O.r! ;-g;;.Jrt,'^lz-

d.!l liA gp,sa&ll aJ'ua .l!g,W Jd:r.p,,u: ol z+:dL*frJt3Yr

cr[ub.rJlg Jl'3ytJ a,4:{ll 1;r1.rl <-!l laL*glt ,lL* ++.€= e/?.b nie,.,- ttlg t$1V1

sl+,JJ- ,y",-il*r.:,-a:" o-,1131 b,r,!..,i u;'q r*+J tgt,:-.g 
"t.' .tig .Lt z\+lJJ!,Jl

e.AJiEOJcl -J;I ,+i..r!3l.t,i<-f'14-,r,t,..',.l,i9afirtja$L$.a*6,//...Jr,'Jl

c.snjiiossuary dolt ptbcgS.rJr-'a,.a,i-c tJp a!9.t.,. t-rinijl "r3l ,r, 1<-1"

slc f1tiTi-H.l.J-gt.+&ldrll oa9, (rq)"eJ-lr3,=.t-iu3g 
(1; g.r,r..r>" b)l=r-c 4+fs

tgt4l9'r;i,Tgl: U,inj'! OJ+,t.c, etrlc g!.!a3 Lei.log .C#"It J+*! .,ir-.;tjJt{-JJl

en 4f nA$ tS4tS "9*1o g9*ila;'! .'qt-l e+,al l"+ OlFf ,Eb Cll,i<- rai.5

.(3g. t t. ll U.6 aJir-Jtl+ i9.ro gr t/Jt- d), l,Afeff 6..r+.r.n &a1!r.o .r3>9

OJJA c,e t4;l; r!r)J a+l+!J .,,ItJttylalal. eg)-; rtc-:-l1o.ra stli os9

6.$t*19 Otlaii:-c etrlc g,r t4{-a*.iJ O#t+J.',t<.t dlJigt+l U"-g ."g,u;!t"

rlrr.9 fuilJl ,tct-ls-l J9;,*Jt JS*i, l#> .-F Le4+tc o"SaJrJl Oa*il Leat,sl rgb,cb

'-'t' S.r to CLir al-llJl,',rtcf 4i9 .(t')lrrtLr-j,r3) !rt- to+.aarf c1z;\t9,s!a+Jl

rtl-l9;-l t4+J<=' "ir.r-J3!l" ol!b g-J,!S .r-6,|9,O-[t Ot;.p lA p3r; q1|j-ir.lJf a+J!

.\\



\..\ ,(\) JJ'\ ((\) $e\ rarSre a+a\s' ?$"r r.;3\d\ irI*

,t:,i 9 tt{, + t-r, 
"ill 

6r[b,t{+ t l 4 ;11 aillg,t4g+tc .rn9ill O€':3 1,J! lrUirgl

.(lt)r.g.r: #.ljt d+ir:Jl

lOr.U.lfl1rl r,r

,e.a r:1I9 ,+ej-ijta+.+ rgirt-i 9;.rllAa cf OSJ,dJij-r "dijjl" gl rgj!c''tr

;Jl slyyeLa3 .13 rc.rtlLn 9^6 .l,sj'-i '-'EJtl Ca ,Ialii .1JEa fdlB F{il4b lctlb

'rlll.i el19 OoS:.$ elst{+Jl 9l?grJl

oL Ofajr,rtc JIr+ .r-l .sq oat-"' rl)l':;'tgr r'i,iijtog5+ Ol gS*-r Lt9l

F,a+ 
tdr-F" 

e!'o r).o 4i.Lg3llO.-b .Jt3I,.'aJ 91,-rl3iJ.>B Og*

tut't<tlef-tEf (a-e-r.Lijltu-Jr-+4llA6$ eb Ob;19 ra.+l.)ci.Jlcrlrll.).$lC e+--l

"GJ-lt" t,tA Cp 
g,Li, ,ti O-g* Ol g/. OS.J t ti<= gtrXt6Ic'9 ,(d{i+iJlSFl)

O. a31i3yl dririll ot,r'A lgri'r.anJ r;*.trlJti cFiltt-9[cf ot,r;SJt 9! og'-'t;':t

F.c,tl4 Lll.e .ll OSS; of + y d.!l,"Li-r-J.irjl" lJ.a Jii .64! og{Fti cJa.llclbi

6r a:.iSr a+.lJlocti5Jld). 4Jtc a>.;.l,rlc "'.t'o,.r"b" aJ O3* ol gi1rt rgL!19

lJ'di-ilgg.!l rl,-ehJlgr bJ- er4 611O,c d+ OS4l tl O)tiiy labt'l gb9

.Lilre )t3T rqj.c ,s"+J9"laL t*Jb" ai!&ijt+ +lJ+Jl 5.,t"1-r!l tJA 9A U".e rd:aai

gp tc a31:Jll.tt.t'jril grL! djc Oyiylg ti'l:Jt Jr't' z al AJaS '-'<J - :l Jrt3

eUr-i>l LL(jt .arrlJalr oja ellu ,r! {a.g+J! liyil t"c^ O+.rJt "O[Jl,jll"9 "i)Ltri4l"

.r*gJ tteYr e/,-l +9 o.,cti d54 otOSaJ JajlJ U-aL cl'iielt ul,iijt+ "OCJtilf'

pnrli':olF.,r\3,JJl tu-Jgyl"'aljl"Jc, ptiJl6.rllldlhjlf.{,aij+ Oc.!lFa9 a",-L;

Ol3 (lj,rr.f ,dl+JJl tja OfS+J uj.iiJt UA l9d.ra OlOtlb ,a+t)gJlcrlilgrl a3.Ja)

-\N -



\..\ ((\) ssJ\ r(\) $r\ r?\eSre a+ \c A*r r$a-r$ iAr,e

5f$$Jnra U, F+r "J+.tll u,,,lrl"

,a3jaill d+'c{+Jl a+j+Jlcrlc,l-c-*Jl{aA Uidll L-t*> u{UJl ,!tl Ola 'lj.!13

,oy.cllbF.i tr.r)9l sijl'dls+{JlJ++ eu.of'a-cl4i4 oagJa-;Jt a->9 }s. paary
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The Recipicnt's Means in Producing the Meaning of Quran Text:

Verses from Sorat AI-RAHMAN as a Case - Study

Dr. Khaled Al-Jaber

Faculty of Arts

University of Petra

ABSTRACT

This research aims at identifying the conducts adapted by the Quran text

recipients in order to produce its meaning. Two means; elucidation and

interpretation bring the meaning of the text forth. Whereby elucidation is

considered to be a way of explaining the text, illumination on the other

hand, is not to be considered as one because the meaning does not reside

in the text itself but in the mind of the illuminator who twists and trans-

forms the text to suit hisl her own ideas and codes of reference.

The researcher has made clear the difference between the interpreter un-

derstanding of the text and his/ her spoken interpretation of the meaning

he/ she understood. He also clarifies the difference between the fixed elu-

cidation that explains the text without depending on the interpreter's own

ideas and the variable mental interpretation which depends on the inter-

preter's stands and abilities.

Thus, the researcher has included Moslem scientists' opinions and texts to

back up his argument. And in order to reinforce the theoretical issues in-

cluded in the paper, an applicatory study has been conducted on some

verses of Sorat Alrahman and twenty two elucidations that represent dif-

ferent mettrodologies which have been used as a sample to clarify the dif-

ference between elucidation, interpretation and illumination. The re-

searcher has studied the context of the partial verses, the wholistic Quran

context and the reception theorists in order to produce the meanings of

these verses.
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Influences of the Non-Realistic European Theatri.cal Styles of the

20th Century on the Offi.cial lordanian Theatre: 1976 - 2002

Dr.Issa Sweidan

Department of English l"anguage

U niv e r s ity of P hil adelphia

ABSTMCT

This study examined the influences of the non-realistic theatrical styles of
the 20th century Europe on the official Jordanian theatre, between the

years 1976 and2002. The study found that these influences have steered

the Jordanian theahe into three directions: (1) staging European plays that

represented direct applications on the non-realistic European theatrical

styles, (2) staging Arabic and local plays that were written and/or directed

according to the non-realistic European theatrical styles, and (3) adapting

local, Arabic, and intemational plays by wiping out the original scripts,

doing away with their realistic foundation and much of the aesthetic log-
ic, and staging them in one or more of the non-realistic European theatri-

cal styles. The study utilized two productions on each direction. It con-

cluded that the fust two directions have enriched the Jordanian theatrical

movement by arriving at several styles of theatrical experimentation, and

learning new trends in theatre research, while the third direction, which
has been the dominant way of staging plays at the official Jordanian

stage, has not been successful, created the misconception of what has

been called "non-realistic acting" among many young Jordanian actors,

turned off Jordanian audiences by failing to generate a rapprochement be-

tween them and the Jordanian stage, and hurt the artistic taste and directo-
rial visions ofyoung Jordanian theatre artists.
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The Role of the Disclosed Financial Statements in Esthnating

the Share's Price of the Companics Enrolled in

Amrnan Financial Market: An Applied Stuily

Dr. Khalil Abu Hashish
University of Petra

ABSTRACT
Accounting is concerned with providing information to decision-makers' An

investor uses the accounting information to evaluate a company. Should he

buy stock of this company. What are expected dividends? How risky is the

company? How competitive has rnanagement been in products, prices and

costs? The problem of this study is how can he measure the share's price of a

company from the disclosed annual reports.

The main purpose of this research is to determine the variables that influence

the company share's price then to build up an accounting model with which

the investors can measure the share price easily and objectively'

The dependent variable of this study is the "company share's price"' While

the independent variables that influence it are: net profit/ owner's equity, net

profit/total assets, net profit/operation revenue' net cash flow/total assets,

dividends/net realized profit, one dinar productivity, owner's equity/total lia-

bility, current ratio, interests/total expenses, market value/book value, fixed

assets/total assets, wages/total expenses, earning per share, management effi-

ciency, the expected net profit, the actual net profit/the expected profit, and

intangible assets/total assets.

Among the results that have been deduced are:

* There is a positive relationship between the company share's price and

earning per share, net cash flow/total assets, net profiVowner's equity, net

profiVtotal assets, net profiU operation revenue, dividends/ net realized

profit, one dinar productibity, owner's equity/ total liability, current ratio,

interests/ total expenses and market value/book value.

* There is a negative relationship between the company share's price and

fixed assets/ total assets, and wages/total expenses.

* The most important variable that influence company share's price with a

colrelation coefficient equals 0.98678. are earning per share, net profit/

total assets, dividends/net-realized profit, owner's equity/total liability,

and market value/ book value.
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dlrl3 + | J ',1-l tlfr Srts a;JUtobgyt Lssll I,.b a,niirltcrt-gJ,ri.Jt t,! r.'-.

gre .ydilt lg.rla . rri-.r gl +aJ .,:i a+"tilt st J,l'll j/3y4 tJi3 .:+- nu-.)g4l

F+:Lil n.9 fltirii43 ol O'SaJ a.;J[l.HjLi:Jt! . F+L U,"Ll ,,lc g-,iltllr-.,,1.q.r*:

d). O54: t{il! $JUJL.9 
l;, a.1 !r JJ:-. lJUtgbglt 6y e ah....ftcr6.;,iett rtrl

.sl5aJsiJl oJ4 lr.otiJl a;J[t $t19!J .*r-|j,lt .,r...J| .!.r*]

,:ts,'z91a4t.Jt crl-t.;.rJtol,rJl (t) 
Cochran & Defina lgg5 )l.il.ril tu gr9

.rLal $9 .kF !+r:Jt0S4J al+-a. c,bj3 gp a+JUrOt.lglr 6y ,f,q-ilrjLr,,,t ol

gl pg *s ,-y"t-,itry.alr -+": a#-t*lt sl,4ilrlt ot (t)1r$t; 
6.rJr 6; 6)lo

.t 
-i9 

6L---JU| SrttflU +tJt Jl - .-yt slsJa ,,. I <- .i 9l r,t-l.tl

LrA d+j+jj tuJllrlt a, 4Jur ,rirgtt ol (r) Mitchell, Reid & Terry (1gg5) c4gt

cr,.- cJc . tu. | ;"tt crra'.Jilt adtig J;.rJr a.3Lit J$ Fjt a-elE ,jF rF ,Jl

.3.{+ a+SJ-J,.lt a.r*ilt .:!l3rlr el(') D"itti.h (1981) kF tfi .',il ar..rtJ.$t ,zat^b9l

crb3[relJ 2't'^^a a.ALJl eL6ar*il1 gc 6lrlsJt tu-Ji-Jt a;JUt .p1|^a:Jt.19r p.r3nl

.;rt n OF.-r-!a gLiJtj:3-;lt ,-.l': -t .ri A-ltf"Jt ,,il-. Ol Ot_o_itlt .,ll{ a+dJl+

lllJel giJl zi-t).rjttJ Jgilt '---<e Jtt+3tJijtdlh c/:51 .r,i9 . a>t:Itcrl,4ldl
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crt..,.,.Alle Cr..-o tJr-J".jdr/ltrJld.lei.!. Jt,t,<.,...1.Jtl.J(0) Anderson (1981)

a+J[l r--lti:Jl t#-Jn'n gjjl zi+JUl -gc9 a;J[t crtllisjl,rlc Institutional - Investors

a.4'3Li of a-b.!l cJl3 cs..a9l .t-il it+u+!t a-objt araLdr et-G--p.ll tu-}i..,jl

o;Jr(tl Day (1986) art;.r ht. gtFJt,,rr-.eftr dr- Jgyt F-lt,-dj -t.Lg d;dJt ,

, nciCl.r.r4l ggrtrJt..t+rej:*lt9 Opa/Aj:iltOCiJUlO*ll*llg"c a.i;.c.rF l,'ltl-ral

. t ; h tu-gj{rtl a+JUl }-)l;'ttl Lg.-g..i 
',ii 

a+JUl et"calrtl Ur p4i.rt r': .,,1 Ct.L. .,tc

.r n tu-giJl a;Jlll ;-rl;':tl C,s Og,r+J *|ijt,r, -' .,.9f U,r--J*j-:a/.! Ol drc ,J^.r. c^

t)E'r^'r' <- ha Aet-ltl lUsl lrh 'd!..ri:ll.t; eb3rlrrJJ !La.c 6,r. df 2b

U fJt^'. b-llrflo*l+r .JJ,aiJ Gg'a,t Z!.Al OCaJ bg,ec 1[ei:,,,y1 8t-r!g g;Jllir,r rJl 
r

dJf zislJJt l,lll . AL);jr,Jl J$344 dt'! ( .Lo 1='cg a+JU ) ete3[r"o Or dc3n*J

aaidf arJtlroh!+lJ 2,4.t/i)l a/.aytE!1,r,<r.,,tcJtc.f.ra cr.,Jt(vl (\tut LJa, tg+ fl.5
I

.ib3y ar-Ult crt-o3trrlJ )'t '^ ^4.-,JgS || 1J9.u lrot-r,.,ll crl,<aJriJt gs, i.)rl-.all

$-Py.r)li. .rg*9 .)s, €r^'r.1- Ji! Op..riff9.t-,r-;ci:slf -rlad.qe'|Sd,'. .3t.)t.J,^aJt

a-Aidll a+JUl#lJ"lJ a++.4ijl a+ilf oQ; Ofr,a,f.lb rtr-rr::*,lr Jai el.g>. 9 Os :

. dtg"ltD.lA kF-9r€{*ltcrLrchlt{ir.g ,

3[5t I -r--I alb Llja3 a+JUl FJrojJl t arr-,' ':-. 
,.:Jt et o3rlr! CJY LJatg

etr3lelt J+J-g Olr,Measurement a+JUt SJtJryt)l - .-y r.+l C-C od.;d&J

stal+.i.>t o1(^) Thomas & Keith (1986) Lo9r.-,rJ,. .r.,ji.3,Disclosure ?,4Jtlr
I

r/Jt UrJtf.+r.'.r"l+r 1,l as.jflsr"l+iJl+.Jtzl Aj!;'r, C df4! O-,r-.,1r.i.i-It rt3A

. fllJ.Jl dll: *.l t{:c gL-ffr 9t .9r r\ o.IA ,r: rc a/ iJa-'Fg a*JUr gtgiJt t1;..l9r.l
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ajls:Jl,-r.9J-1ot !,lc ai-6dl a;Jtltcrtrt, ,tl.rr'Li:r-r C,, otjj3 d'aj3 t'J.) i!

a+rLt. fei; grLjl C;gjilr ' q Zi.e+i U,ui J ;t ' , ""ti! ' ,91'-!t Ja a+al'jJl

etijs, ttfb!cl. ai-i-ll6JlLalle5.b J9>  .aj-l &iJJl.tf oLalja L4{jSJ ai-eAL'"o

r*rs C+al,,,gt"'!lOs' 6t--h!r a'+-s416.L. Jy gl a+lj+lleb a!ai'' ogi;ll ua

d,a-i:.19 !+Ulel,rlJ /tl.r,o.$:jcc 04 Cr*:jr 1Jl Ol girJ Ba9 ' o9i;lt Ba g-3n:

. 6l,,a.hlr AJJlj C,..ilJii Lei4.1,,lr:\ 4909e eb3lreJJ t 'gl.>!bl

gl ,,,tt^-, r 1l-e.ij.,r,!1 
gyt-*, .tt.t-*3 cll;tiJ .;-Lilt '.r,l3jl 

.!.1-*j (Jl 'l+-! taJ.g

&a31)l+3r gro gSr! rJ> t;, a, y+l': a+JUl f{.Jt}al dl+l'+ -;'d':*It P3d

6e ;<\ F{+.rJ Ftgit I g,r-;e.::-lf ,-.,t:1Ot r .la:g . o}atZ4>9 gr lLe.i:-Yl cryl+"

.-r.,.,udtc.rigJrp4;..rJ.Plg4 y *i g..ar; of (JJ! zi3t,bl, zlJtllclgijtJ*l*:J b2ailt9

l{:4+3 oA ,i3t t+Jta oet3 zsl'..ai aaJut $99!t)le-.,,|o11 {+,lgijl 4$ dl+l*-ij

Ol CJg Ct.i.- Partnership Development Project (1996).jlji J<-l .t-59 . zi+.i+-a'rjt

L] A-4h4J,Al1Lr...!t d1'. st4t a+J'.all al[! @59Xr Oy € a+L-.iJl p4-!t 1t'-"'l

Jl.'erltetlJ crtlD.;t!3 , ,;-*jrt Os,,:'tL\ irt+j J!clJ:6>. .X9, Jtg+lt*'t:1

cf C#{ lga-l oa z"r ,t.rlr; t Li'a Cia3 aiJUl dl1gll oy € l4A1*l ab3 ill

6rL-j .,J!S+ t", r 
=,tLt1dlc o.FJl9> gpti;.rtrrJlt'.r-h Ba9, 6.1>l3jl6./l

cF9 . o+JUr OIJJII Oy € 6lrt alt pa*!U Zg-A+-ieJllLr ..'Xl OG' a+bn1,tr..,!l

g;.!r ogjtlr ordl*Il )c \ua l.rLeicl rLr-icYl gr-;o!-It ,rlc ,-e9; lJbJl oJA

cF kibll JlJJi3 tijr gt<:=-,pJL a,atijl a+JUl Filj'il d!l-4 t y snJ dJl c'i+j+

. g,.r--;e.:.:,-,lrJlg.l l{+Jl b. I O1.#i ,/l)!.j:.ryl cr!t". r.,ll':91+&'lJ z"r94l
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sJ! 2 l l "'l*Il crt4l'lt s!9*l a+l4c rrs t+*rl.l tlr.r frh t,jut dll*lr dJl t,i'-.,r

.(\') adJ[t ,g,rri^, a{../Liltlho,Xt .r;.l*i !fu ur-}di*Jr

ar-Lr_,! a.1*jJJ1,-t !. ,,.!t (y,Jl6)J (\\) 
1llfv)rJ.s c,L3 (}+- tr !! zLfLaltr.9

b ,rt! Ci. f a+J[t Ol)9!l 6y € pa-ltl a+-a+-aJtJl' ...!t Os, zi.J.l'-iJtJl- .,.!l

?iJUl FJIEJI e W* F+ CJI aJ4.,l*lt el,.carblrg etrl++Jt l-r.r9.r-*.e dl x++

1,lc O.r--r.ll4,ll 6.1.ri p.t-c, .J! g"! lr-o , a;Jb ZJu Jg a+$ Cr9 [Asl.tc! F4 ,+Jl

c5ljJtUa .r.--|.-f . lp+'l A:- € oe+A; oijta;.rt. ': iytst.r>4J d+s,rJtf!.++-a:Jl

'gji tu-J,isJl a;J[l-,,Jjliijl Ot tl.g [.,uc (tt) Rippington & Taffler (1995)

.,lc OJ-J4i]4ll 6.;.t-i t.t,.c, sJ! gJ-lJ t, r O.r-lrjj*slj l.L> 6rg.ls,,c crt-r3rL-c

.ri fjng , aJUl Obgll 7ua29a..rb Fg"iltJl'-l F{iE .rr crte3lrlt o.ra ,rtc .ltr;r.tl

. adiiir:Jl-1h-!l dF +.l3 )t*,,|i pa*llt pag4 rJ,i-J,.ji.Jt ft+s .rJ! #r9J

a;JUt lastlgl J-gt,t3 Fi+ ,;Jt citaaelJ zgL-iJt p4"Xt )lr,,,l ,J43 d+" t .rlc rli.r.9

.,3 Zi#.,//t-*ll crL3ibll ,.Jnf t cgtlg$ .'llrl l-rir.i*Jlll- ..,yt ,-Ji,d ot -c, a'a19a arA

.t liri ri OSa-j 6.!l.L-ll 1: hl6 zt+4.tt{Jl aJrlll aSlrl| ep aJUt $tsgl:l $9-

AS t k.+...lttr-l .q.rr: dlilt.-g turl. 'tiyt crt.bCt rtJ p;;i: gF Or,$i:*tt t6+tc

,.,,Jc a#"r,kJl 4+rrJyl asJ.ll crl a+JUt OlJgg a'a19a sf F{-Jl La./ .Lr-l-er sh

,JLia ol pl I g;.rt. ': attr .,JUl ruilt,rlc ++-L *.rll ,+i djta+JUlFlt3balt

Cf a+J!:Jt el.pll9.s dl'l+Jl altt at'- tr Ba9 5g-iltJl-..,lsJc 2l3.r 6f,l let9c
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is,JliJ, rl{ll .I

' .,J!c.t*+JtG.{i

,rl p4-,!rJt' "'1sJ^ J3Ji t+f Lfub4 ('ii a$:-^tl':t-;*ti:ltr"al q*': ' t

. z\|{',il{Jra{r:Jyr asl4lt !t a;Jutol.)gxt zJasga

g.c alii,,rll crt;i:! Cr'rrg a;.>b gr p4-ilt-lh-l Cl:+ Ll+)tl cry.b, .lJ.L,3 - Y

dr6'l a;.>b

gp LrA+€Jt p4"Jt 'r.r, 'lJ.l-*i +  +tc .ttrj'-c,Il OS4J,r^<- e.l9.l Jl"'c! ' Y

. ?\t...tt{Jt air:Jill asLll(J.h a'JUto59!t 4o2!a

crt.sgltr a/alrJl dJUlfa3ljijl.Jr, !la3 61.;3; l'.:ljl ztli:4lllcrb+i:lt .rj.t*j - t

. a+A,rt{Jl airi)ill asfa! (J.b a,;lt! $t)9ilt 6y €l{4.1-l s't;t t;Jt a;rt' ':ilt

eedJliF.l.f

, adJE.lt+1g-1u cc.il a4eal 6>. 
j

dlsl+ l{t t nl Jgt-F crt+ ad.-.i,l{Jl a+r!)ll asfdl eh aaltlt Obglt a.,a-,g g! - \

.$,*Jlc.r)lS.liltd)r.li.bJlO" CLs dlj L r:IJJJ +g r d.rU=rs.'gr.1jl 4l+ gp Jlrl

a+tJi= crl-U.t.1 $r-g lJc crlS,i,ltoS..:"b,rte9 .taSUal d{iln gc I (;r "'

pt !cJc, zs494t 61.r-i p.r-c, ?rl5.!lloJa r,r, eir'r39 .tCt"sl F+la! Or t{jS43

,5.F,]l a+JUl.+*iJlg crbt ' -ll9 lJUl-r.r-rl z': tt 'i4 turl ' ? aylcrt-,r-,,,!ll

6t?.;esg'.,nt crtrt4l p.ri:*r Z.>6 7ga9 t.tc sJ! alt 5! l{Jt+.c,l df+'.alj $sq-F

+Lr+ c,,Jljl,. t+l *,'l te-c r rtdr.-itl Lr.i.','. 
CF Z\-)J+JIjJr Ll'-43 t;Jt crtrdrlt

-\01.



\..\ ,(\) sar\\ r(\) .$+\ ,a.!i* 4$\c. a\'i (J3\]a+\ A*

tu--le.lgajlsb+ll.bl \FrJ cs/l Ba9 . sysalloJa aalbl cr+JtLrr 4&Jl,rJl

Oa a'!!s aK,i,r aalb Ce t d+1" rtdc1 O'S'eJ ojll a44l Jgt"Ct LJr ,'+:r3 o.ijt

srri aK,n. gpg ad4rl{Jl a+ri)ll aSL! + aillt959iltOJ,aJ a-,atiJlJ6[all

. c,l*+Jl BA ai.Al64. l,!aJ-l gua3g tJag . 1q-Xt

a;J[tOb9!t ansga eF dJC"l.r:ltCJ4- c/*+Jl lJa CUr ,2e efu C'lgS.J. r

, 
'aa9 

?gr,nkl a/rJYla$dl(J.b

. a+Jtlt clt-f Xt b19a g,,c Fg-5lt e\si,: g9tgfu g-r.rJt 6-;el:-lt *

r:rt-lflt Oy €lg4-l;.r-l.a3 s:Jt turt. ': aylcrl.bCl6.1t.r!oJtar cl,' .l *

.AJtlt

. .:"r*,/Jl lJa ailal 6.ttr t,' tl 7t;a91l'169. a+JUt r.tttf ll avazga gs, OAJ93*lt *

ra;Jt.Itg59$ b29a d a!*sfl tuil. :itlst.bCt rl.bl os 6JFi.Jl 6rtr-!t- Y

6.rtr-..;ltt!9r!1, gq-\t rt:'',l! oJ.J4 uc.tltudJ'aj.ldl rl.tc,l (J.b 6J.&il 6.ttr--.!t9

. .:'r*+Jl a{'eAl l,.b

rftlgilt Oy d p4-!t .+r,.l.4 Jl+-c*e alula+-a++lr:Jldlt--Jilt.r.tc, gt- t

U*J cr*,1dl IJA +:+ 4J.!, a;Ull tJg.rr.. +:4C ?t+4,1,1{I a+t)y aSlfl.,.b aJUl

1ua9s tJA9, a-l)J!, allLi:: gijlcrte+il 6-l.s Or,;fL+ d|..,'J 
y.Jt-. gf l'+t a!

cr*+Jl BA a,;ral c;'u l*ar-l
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ir.,r,lf u9Jrl. t

ajJtllJt+li'l tt

ijlil z9';-1nJl a.lrt , ': atl 6JF,n:Jt,rlc :l,.c:-c,!t+.:Ft+JlpU ZuarJtJt+:;y - |

. a+JUlcfttflt by € 61.11, ll1r4-!t)b...1slc' J9-,-*lJ r;t'er, a.ra)3;r ta1.r.,.a3

oLe.c, a..a19+ Os a>. ;.rll a.Al '.'lt clt<aJ*i,,Jt ,a a9ti (t') .:'lr.+Jl l.tgJ .;tj;.| .ti9

' .JliJl F JI slc b)yel4DJdl oJn c.r.il4-9

. Otes ?i.etg- Os Y9t.ti i<-!l '.irJt crt4a-,;i'Jl -

a+iJ"Jl arr+iJl .:Ji> Or a4+.i \4-$ ',i'rjl crt<=J'.nJl -

.ll4l-1.1t'l:,"l gP tJcU3Jt i<-yl '.irjl c,rt<aJ,i.Jt -

.144-l )lt"l .,.b t.aliiil li6yl "!Jlcrt<-J*i'Jl 
-

,,i,:.,Jll | ( ir-,' if siJl zt+t-e5}tf a+JUt crL4Jdl .,Lc. .bl-+Jl .lrjr,l .,-r

a.aL.lllcrtit*Jl aoVg oLe.c, gts z'+JtltOggXt Ataya tn.tr3 gjjl 4)4't,Jl ard[,a>Il

jl3TOf .t+iJ 1"..g 5.p -# h J.tro.9 Lr;J:1r!e3 \.t'i)l oja gY rjlJ.I \..Y lt +

Obgyl 6y ,f p,p!tJt'-l slc )39g *'S-t:t 6-J,t'jJloia !i.eA:: o:Jtcrtogrldt

.adJ$l

Ol.+g oL.G' a,aJg Us' Jdra3 g:Jltu-J'{.tJtturt' iill6}i.jJ1,rJ. tyL}tr. e

\1r JA zi+t*Il ?iLeJtJ t64{-l e++J fJE: er'tg k4s alr4ll 1;rl, ': altgrl,lbgJl :.rc

3 !,A a/+rd) grbtLa a+t.)l eJ! Aauitit,,s,>g

. A9r:' w etlaallUA Cf crLgJxi'Jl:.tc 6l+9, JJ,i+Jletlri - \

LLt; Y0 etlrilllJA Crr crt3JlnJlr.tc &.9: LIiUlteUoi.l
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\..\ r(\) s$\ r$) s\a\ tleS:.e z.1.dc Ar..r r.;i\ nI\ a}r.o

. AL)i tt etle.iJll.ta crg eLgJ,,i'Jl.l.rc el+g ; sLe't*Jletlli. Y

V t{j..c l. 4)-;, YY etbajil.i.a,jrs crl,-<cfirjl.r.r-e EJ+9 ' ar,tj, llellai - t

, Jgl.UJt Crc Z.egg" laaa-l el3p

u. /.\o ata+sy;gd3lJJir teil oll;:;t{d (,,j'.rjl (d/'+Jl ai/c ) r.reJtr[ie;. r

[!> ar-,/l[i. .:/]l+Jl trh!+ a+rdJl o'J.a9 ate.sgil d al*..sll crl'b3ill ]t c, sJL4-]!

rgbgll Lazlt sl zi.l*J,allci.bCleJ.+,.iJc t{dLi: F+4r3 OS4J9 d/r.{Jl 7jo9:,

og a.4tJl grlctLrll oA z'4.d!:'l.>ulllai;tr.9 . a++,rt{Jl aJ$JY aSf.! eh a+JUl

. a4t-JtgrtctL;\ C,, ellai dSJ zUj.'c g3rs: cs;Jt a:;c

r Cr$+Jl 6otri.r -f-t

c'l*+JtJ*i turt. 't itlctt,bCL a€tiJl aaltlt.,p-;ta:Jle+4"4.:et llllti

' a+JEJt.1.rtra! .rtc' .ttUs'Il;

. !bjt+:;|ts,/1tu5t. 'rattcJl.bj'llala.,,ljp 6&ll aij[l *rllijl- \

. a+JU.-ar.allo.b 6.13sf!i! tu:t' 'iitlclt.bClr'i'++ aralliJl d;Jlll;.;t:':tt- 1

,'iljlll o.f 6)Jsnj! tuJr . ': aylst'ls3Jlr'.ar+J aJ-tjrJl l;Jtltr.rrt; 'iJ1- y

. a.iJJill la:l.tcl.jf Ob 2,.'a;glfuA/tJl ?tJjl'a>Il

a,obJl clbta>ll 6./lr taJ.','6 dJl Ztilsa>fl -;,.t-1ti'iJl - t

,JlSAl+ fJ,rillelrlr /tlJl4Si-,y U!tg.:'.JlillJ'lall,rl-c' .rt-ci-c,ttp:.Li9

ld..,ir fu31. ?lyl crl.bCt ,3et(/tn Jg/4-Jl O,c Cl>ul
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CJt:.illJi*H -r-t

, eiLijJldl+l*lJ a+JUJI Sgadflclr,'it 
'!aJ

. zir.+13 ctl:+-iJag LJfr-'ll crlJ*.iic 1,J! dr+dl cJ-,,+i:. Fid!,',-tl lt ltE -

141, d/*!l &;c, tarlc dl.:,t3.'riJt tu.rt. ':allcrLbClp,g-l1h-l9a gUlt.r+ittg

p4-11!.-,,,1..,J. -F93 l-grl.:et ,tt ta)ii4 tlJt crt, I r :tt q,43 a$tull crl.,;-.ti:lt

a;JEJt etl'7!t .sl t b dL,a.tlJt+ t{"bs Fi+s slJdilll ojag 6 tutl. ?itlcrl'bCt

. c,l*lt g,c

cr| +i:ll L11,1g + d'o eitjJl J*iifl gtr :ual.iie ciLiy.c (.Fl.r:3tJ oet tll ll! -

. ( ..,-rtrc,tl.. J )$;t?4p ,y a$j*Il

,,,o yl+ cJ*+Jl cr!*i-:r. !J"l;i; !:r>LJl iE crfJ"Jl oJA ?.*a gu ful2uJ -

. .*Jyl+.,/L-Jtt!crt:+fi! o.ia.1L,!.r[ ft-i e . .t4J t-q+3 o.r+,L-i F:.,.1- d.$l

J! clt-i gp .#Jt .rc'r9 SPSS sJL,a>yl eat#l pl.ti::ol fci .lil crlrt++ll Ll+l'r;J9

. Cr*.1Jl Jt+. gF 5.qir9 6:.reio cr)l+la; els+l t? erlU r\ IJA  -ii; [.

ClJ.tJ .:s-,JtjsLral d{i.*iJ crbt++JtLl+l.:n,J.4-l *r 61-g-r,:tti:r}t dtJfb d -

' a+Jt:Jl a=ULa>ft crl.1t.ti;yt9 o/+Jtill pl.ti&rl fr3 .lil

C Zr.>l'j'II a+La>Il c,btr dl e)s9 L,€+rtlJ Lt}-Srlt a-pt Uq+Jt; . . 1

ZqJ[t g!9lt Ata;ga s! a5. Jdl tu5t . ': et1 crl.ls3Jl gc, i;tlall d+oisjt ,J-Jl:'tlt

. llt'+"1'rJt t! lgJlt:|

.Oy-r*4 bl+JlJ.U.. Y

. L!3)ylcryrtr. a+9b. Jt+i;y ( e ) rta>!- r



\..\ .(\) sarl\ r(\) ola$ r'areSre aa& ''.\:..c ,J3!.a+\'al*r

sl$19 crl,r-Cf lt qJ\1,J's d+4 .,jtJ->!q.,Jl-tg :.rr-ilt)t.t-dyte3J,i, - t

i,,l.l>J'll pgul )l-*zi r-,J.l. -Pla s:JlaAu*llo6-dlcJJ+ii. ,.,'aLirj 2,.*,t)l2\Fn!l

.fu1i. :i$

. )l.titll Zilltr.c,rl {!a3,J.iJlcltJgiilt 4gta Jlli;y ( .s ) ,1,'ra>1.0

glJ.b")3 crblal-l e/ a,Jf ':ftt 1rs.f= 0.,. fu-gt:,c 6ii/rL/. pL$rirrl fr.. .ti!-g

crli,s1iJloJA r..irl.) rlJg+s .Us, lrltill Zg.Lc .t;.>3iJ CJr-dt

. ep.lf rllllt*r, o

' a+JErl crtl.I*lt g:0.:s-rJt .;ta

crl.t>Cl '/t: ! aJJijJt crl:'.Jill 1r.3Li 
"Js 

J3laalt g,e d.elrJt OS.+ FJ - t

a;.,;ilt crt;'.J:ll o.bt - ,J"t+i drAr d!.! r oralt a4.c, dil43 .ijl furt . iitt

a,JJijJl crt:'AJill +to , aJUJI Jrbll cJc, .$irJ 6Jt6 dJ+Ii:Jl ,,g1.-!t pt.r,;::rtr

dY:a}l* erllebt- -

4.iE l{J -crlg4 glL clgu fu3t-':ay1 crLb3Jl 6;4+J ,-r. g,l-!ll lJa,r,r;r.:-,1 ,r,i9

tur|. taylrJt.bJJlef.a grs,J"tgiJIu,Ll.,J-JE eA r:ll.i9 rt tla+.ri: cjta!.g

..:r*Jl U.F ted- dlo:r3 gljl

d.:.l>t+tl t{+ls,-t* e+lt ar:L. t rllcii.L>Ct,-"hr+J a+JUtfllgJlO!. +

L"l)JtO, elJ*i:lle.13 3t-r':...1JF,:lJiJ ?tli:-llcrlJ+iillua+ U*l+g gr a.rSr:

Cr!L--* Jf.-lt1*Jl4+!'a*J4i! +- Jg,-ylg, 6lbtl 6et L<- crl-J,+iiJlo& dlr9.

. g r;&iJtg.-/t,,rL;lt g9-1Jrtl, egl ef.tr

-\1\.



\..\ .(\) sar\\ t(\) s\+J\ raeSr,o a+Ar A+r r.f\r.o,rl\1\*.c

LJ-tiJI l'+lo+lai:Jlcrblt3Jl\+lil cJs, JgJA-,*Jlgr &et lllO'5.l{ FJ - A

*:Jt , ,,,.,:tt rl -/t ..,1 JF ,,:lJ.rJ dr**Jl zi-t+s' t{+lc dtr:.i3 !p:Jl a+lLaliyt ci.bJJt+

, .:/*/Jl cJJ+ii. g,a ebjtgl,t oJn ,rfc, .tdr3

e{l i,t*6.r19 eit !l &llSl, . 1

cle',, iaul;,,JJJ arJal;Jl 3l-,,,.t.ijll .!J-*+ c,l*Jt OJ rl4Jt Ba Os .ir+t ttl pLi

cibti+Jl ,9A d, W JLg"V O:bg 6 arrE sb{ii. TlUl:,*c 8lJ*ii. g3L€

. Jr*+Jtc.t+.a;s .ti.l'ii ciJ'diiltoJa Ll.l-. 
'=rljtcrtS)/oJt 

,F € pli 6S a>$t

. ( g ) l,.r.rt, i3tlcrlJ.-Cl F4''t )t*','l r grlill *inJl -tl

. a+JUl $59\t Oy € Ail4,LJl p4-,ltJt'-l dli.cJ 6Elt +i:lt gl ,:et rtl g;-,p

9.9 LbJl+;l Fi gJl 4;:L, ':a!tcJ.b3rlJ Ail$Jlp4-lr-;1,-,.,1stc &r,atJlf* .rif

,Jre d+JUt Obgyl b-19a rJ.c, ).La3 eilla-j'U$)l a.{Jtasyl 62A)t 6a c.'i+j ajdc,

. a{4..it{Jla+rlj$ aSL!

. a&:/All cJ-J{.i:ll -Y-1

6*Y 6-;ir ry t*+t+-l turl.^'?iylcrl.b3Jl flsl )lt///I,,F &t-Jtsglrljlo!

:{-kJ.aiUJl U tg l+JE.:etlt $gt"tt"'ilhi"rt slJ{ii Xc..snl [.,,tSril cb

crt giilt gr ,rt'r: F4....! zga,,y a^+iJlOlt(\,y) f4;rlJJ Z4.r'/ryl L$Jl LY-1

f q3 fust. 't all t-bJJl o;1r! gl rt r icl ,rb elJ.i9 igg*.Jl o,s o-;r-,,, gte Jf-!,: ,/t

Cf t4t erJtF+"i[ A+arlta.+-ai 4&.3 d+E |al a3 [9i3 td-9-l pgr-air 6rtc

-\\\ -



\..\ r(\) .rJr\\ '(\) .r$*\ rleS.*e a+dc. A* (;!\r\ A\*.

Oy e rr!/ Jb f14/$ Z-*4-yl a-eJ.-all crJlj I J<- ail c.,.-r d cgseg, trb.;t.rJa!

ltltot .c, Oy d a>. Jdtel5a.,;ilt,q-! Z[=F."yt a"+ittCJ! t.;la.i9. ziJtlrOb9!r

ot3 d!-d9 gt-3.;iJl ''lt'' F{-t J9l.tt lle-,.,icJc -p9J oJ }+iirt iia pt3 blt rt4.r

+l3 gJl A4/.b;'-i'J| gl rietJt 6f-g. Lt+IriJt .rjc \+jtt tia J3t .vtr,,,J ,,. dr>LJt

, ,JliJldlSrJl.,lc OgS: OI OS.q o;29 F4IIJ z\.4."yt a.+ilrg1+ aiyrJrO"c,

&t-f!t Oy € o.1'.e-*.ltj F+dJ a+&.ryta"criJtcrrtj t-clg,,rJg't't :.r ,' rirll

.dJUl

t g rta . Lri -.r tijl ,,-,a[irJl O" ei.rt ebt,- +i+ , (Ycf.) Fgdl 43t]c Y-l-1

\Jr ClJ.r OL€- ef-rlte,st- ,lj LelSh, fu.r|, ':ilt6.bCt et.rl F.g.i: gF rr.r-..;-dilr

rl1 Lat<^ ai.rs,tJtd;p dll.rl r rJ+J>riiaJt :Saa4>.t g,c 6.s3Jl 6;tr! 6erra .rb

crL*l;.tJl 
"'brf 

gl eit a+JUt ijlttf !t Oy 4 ,r-nt.ltj C.r.-rJt r;r FA*J|

etll.rJl o1 
(\r) 

Hennessey (1995) JE Jbft Ba,+'ce . dlJ.i L.,Sc,-,r,.11a.a+[*Jl

,p4-!t C$lS W\.1t- *1grg ai),I-Jt .rf .:bt-,p.:Yt o.bJ .:Jtb ol.-,:lrl Zr.a+t-Jt

gasg gJr r.r,,, Cr1-r tu-3s9 AJr1J. a,i)lc dJtja gl(r) Schroeder (1995).s. 99

.13t4- ai)rlrJt oja ol t .' gl J-, *l ,4A 5 fu5t. :at1 crl.bCl r1"c ac,J,-e+l a+.*rJt+

clit.€ag sLr a+.rt, 'taylcrl.b3Jl e ri-pl Z\-c,Jle+l a+..,'.Jt+ Lt> Aia.ttg a+.UL

'6-)>l as,3t nf 7t""'tg a.JL ai)61loJa

-r.r," .lr Li)t.c' .:Jtb CJI 
,-,' I rl La:lt*,Jl crt*bJt , 

, 
,lcl OF dll, Cf F--erL.9

t# tl'.3 dI aret2..0tcrt-!.rJloi-o O-+&a rt'9, *-lt ge aaa4 g4alt

gb2ilr6f crtrg'ter..-sc pplt ;b',,1r)l t{53t:: a:99 (')Ou & Penman(1989)

-\\ -



\..\ r(r\ soe\t ,(v) .rla$ rlrSre a+& a\* t;i\ra.0\ a\re

J+d g t a+.bp)l l,,ct . pglr)b,,tsJc .p!:61-r.llltoJa o19 r-l+ji:gltcF 1t59ft

, .JlijlFll(Jtc WV,JS.+I o1ztt9 F{"J adir.) O4+ b a'5)rLJtg'e

. adJ[lol)9tl oy do;rc sli F{JldltJc r! tel€a: lilill l16tal

, a+Jti.!tlJ.ltulJ rz{l^ F{Jl a;*r.1g*l+s 6Sr;9

. l# +::Sll p4-!t r.rc, + ' !'tfJ" ll d+ 6{..,;rJt l,,3ta ' F+Jl ?qFr.)

q,,,1tt Jli,l6e \v';Jt oJ.a .,+&3 '(iu") a5lff el-h, .G4.-ll geLa r-Y-l

gl j;b aJ-4jjtoJa 6.11J!clli c?}.9 r l;:l-,aiilt6.bCt elrf pa;i: slc 6)'!'5

oja erg t lS3 6j,':-*IrgLr.llr9 crrrLLri>lla9sd JUt.vb J! agt'r:It+ )trd'tl

p4,,Jr rr.,, d1; a,iy'JlClc J#s diltz.*.b$rbl. 6'6."!t A-P,* Jl+yl.r[ a'r+iJl

, .JL,JIFll1,lc t,h'U.l'3 OS..+l zgS1llOJb 
"J!el.it +l/aA'+/la9

p4,Jl ,r.,, rlj a;$ll 692->uJ!6r..1ff '3Vaa+'rtsrlj 
t'l.6a 'liJlitl Z*b$l

. a+JUlr.sb-9!t 6y €

' + t4<= aa..rlJl o.iA.r4tra gSr'r3

a$JfldJb + er.-rJtdta - a5$ OJb , ei.rlspb

OS..+3 i!$lll OJn> t-ol, g;gJJ shtiJt g.rt b efjtCt-J '!A-ar J''+5

' ]4laLQita

6Js.:*ll 61r..1Xt 
* crlJLliltl + JUI u/b' a+$fl OJi>

ell cf L'Jl aJ^iJl oJ.o rri-r3 '(tr.X) .Jf'tt ,tJt"a!' e'.1.!l gSUa t-Y-1

)tli ili:tsl+.i aJ:r, 't atl6.bJJl rlll p-ui-3 eF tA*l" :Lej-c,llgSe.1.;Jt-r"'tt1

6.s3Jl 94,,1(,l1i,.Jc Jt+Il .lr; a;.cJtoJa erg LelSb ' t{4'gJJjl elJ*i I'lc 9l ol;i

-\\t -



\..\ ((\) s.\r\\ r(\) sleil rZleS*e 'a+a\c. abr ri\ra+\ aI*

, ,JtjiJl4 a.iitl, 0S,e$ a.i):JtoJA dF '+r; gi.rJlr'bll Lrl. lg.ri. ':alt

p4.Jl 'r.., rt-;J3lalt,Jt al1'tl6+!t 
'.sl'-a+',.:crJlj 

!.J4 ' a.flll a'4;,;pl

. a+JUlgl.1gll 6y,f

' ?gJlill lJ.rtrll pl,ti:-tJ a,!,riJl ob,.Xl+s gsr,r.9

Jf !t,/t.>!+ 6;.1Jtc,bta . J3lalt.Jt .!'ei.jls,st-

All.f zr+*ijt oJa ,+ir: ,(ory) g-lL+lt Jel,n',ll sl-.9! :C.r.-,/l gst a GY-l

6Jb3,rlc fu.rt. :;yl6.bCli.1'ri ct.t-.,/l+i gp l4.rLc .lte.:rcYlOS4J tft'r""tjt

bl .g-!t A-i ,* Jt+eyl .rtj a,-elJloin cr.r[ Le!99. o-L-Xt t{Lt,.] On Cl;,\

,JUJIJ*iJl.lc klil+- 0S,rrO a.i)lrJtDJa dJ.c 'ler gjjl zts.bt-il|

rrrg Jlj fll+Jt Ltidl Jl.,;g! 1,J! L.r.jt ,Jpt- a'rrlrl crJlj !rL3 ' a/rrl*Jl ?g/.bpl

. a+JUl6t-l-9!t 09- 4 fl-Jl

, + t<D a4.riJl oJA u'/tJa OS..$

. gthjt J.l,,i*jJl elrl.;r+! + ef.-/t tJ.bLa . #)lajl Lt't"rjl crlrli'+! , eiil ,jpb

6.c 1-u,.1Jt oja gl.:l>r dlrJ-rr :(rr.r) a+UJl .J3,-,a!t ,C.J.-rJl +t a 1-Y-1

d{ign,rlc a;lt' 'iiyl6.bCl6tS,-,,1+,J', k+lc:!r:cYtOS4J s:Jtlr4lt-.""ttt

6.bCtsp a+iEilt6la-iJlels Jc,allcA 44ttJtJjl.altof !!al.i FsJ9, C\sl

rls,+'3 dillA+/.ri)llil* d,S4r-9. ,;ltrtill ctl6=-'!l Jej+Jl ,1c 6 tult' i.6tl

, + t4<- alEJtJ3laltrrJ!ef.-rlt tZl--zu,"':9 @t -'*" gg Lc a.i)LJl

r-rg rtj a+UJl Joralt crt! 3.r.-/t qfl/- ?L-.t-;t clrlj I J<- :Lol "'ll 2J " ' Atl

.\\0 -

. dJUlgbgillrl*" s.s F{-Jt



\..\ ((\) rJ5\ ((\) ,:Satr\ rarSre'a+da -A-r r-f\r.a.rJ\ a\*

, .,! !.<- Ls*:Jl oia u/lJa OS4d9

zu:;UJr J3r!l C,.t',- + ef.-rJt 1,.bt',a' zilUlt J3r!l, g..,!1,r3ta

.DL:n!r et a - altiJr J3r$ Jh'.>!' ai+UJl JS,-!t 931/-a, di dr+-

6t-t,(Vr.r) JF--'11 gJl+t :a-+J.ijJl crl ;'aiL:,lll glt,a V-Y-1

e 6).*+9 aa.e.ol crt.r ttj.r3 tu t;'rjl eLaS'gJl l*lti o1(\r) Ward & Foster (1996)

91b;,atg a)*t I g',9,t> sk-i 4:t , Litl sl.l->JJl cp aJUt et1!l; 'q+i:J aiJilSr!

,rlc :lr-:r,yl O54-J arl 
(tt) Lorek & Willinger (1996) JL,51 ga3 . Jttji.i,

rJ-;r; d.u.rJ . 6Jl ....J*il-Jtcrg tp-t.t- iJill a+.S1.tllet.tre.1 a'.n:i lrh crl;'eJih

e'9 t{*1" rl,-e.lrYlOS..t FlJlcj-;.i:lr f"al.f a+ ';'*Jtcrli3.r-:Jtcpb ol.!>l /tl

t^,!r .;Jl a-i)LJr gs ,++::Jt CJS4.r-9 a;Jtlt 9t19!t Oy d 64-!ttl ' "'l .!.t'.*:

' zgJUJl a+3..;irJL @t 'r-.1 a+'';'tjl c.rti3'UJl OSl,-o

Jflr..JL.a!J!4 fiJlcrl;'a'fdllrbta z\+,a3 c$lj LJ4= :lgtsJl Zl6tal

zgJtltrgbglt Oy rf p4Jl 'r.., .r$

?iJ:bll pl,rii*t+ Jrlt .Jt"+l r-J! a+,"',lt crLa3rll gsb a+d u,t Ji os4.r-9

,?gJtijl

,Jt+! + a;,rni!lcrlia.gJl ebL,.o - jf !t,Jt-+l ' ?r;dnjJlclt i'.J:Jl Ct/-

J-9.-!r

,Jbg.4 AJJ-ajJlcrt;'a.!:Jl a-s.iG,rtc Jg,a.*jt qo gSu; pJ.:st dtOy tjl^9

Ua crtjt.ij , gL.ah.!>l {ll gt3 .:lr.J| l-i;3 I (Jla d,ej.in g;Jt a+.tt ' 't iyl crl.bJJl

ljrtglt !..tii..,-o crtr h.rjjl c:.hLrat.rt+ij fo'l lt:'rt1 air-..lJajl ,lr, .ttdcll ,.1's4Jl



\..\ r(\) ssr\\ r(\) sI+\ r-aeSre +r\. Ar.r ri!a+\'a\r'e

, trallill

CD,Uaft * ei.il *-bta - tu. ri tll crtilJ:Jl geta

l{ll'e,t r:Jt zglt, .|aylcrl.rrCl6*.+t,rt+l'ltCrE .t-lg ,stt',,;l7lJi-1*lcrtJliJg

, a+J^aiJl cital.L:Jl Cb.,.rt+s..rh idrtrlt o.ia,rtc .rLgs,ll p3 lLab &*+Jl zriJc

. t pl a;l:: crtilJ3 ariLi ll,r-! ljri.i furt , , aylcrl.l,>JJl ,''tlg 'jgt
crr a'Atgtl dt - gr"t+3 Fh ut.e.ti-l*Jt lJ.rt-rlt oia pl (u) Latinen (L994) e:tl

..J"Ly t r/t^ Let//^> F:./Jla;J[tcrtAb.r:Jld!-J*j+ tJi3 itir-]r tl.JA t- a;.,2',Jl

zul.iet ltl 6slg, d.riijt,.J"t-tU l; /L tuJs;ll a{JiijtcrtiS,r-:Jt(Jjl(J)ti*i-yl

6.LlCl 14 0rrJ3 djl crt-ejll JtU>t op zrJ.ri.ijt crl a'.!l:jl L;glr.. c$lj l-rl<3

. furt. 'tayl 6.s3Jt 
61,r.-,11 

,t+:."' dJJ.tJ a,rr:i9 , tW furl, ':ayl

a.J4iJl o.r-a 6.,a9 '(Ag") 6i.c:ll 6-r.jl dt.l.c 't 'rJfl Crl.ll getJ- ,tY-1

r:!.r oJE .li Zq1.r.iJl oja clg lal99, Ld>tr.Jl61-j3'l ,ri turl, layl 5'bJJl A-tt',

OSJg , Ztcj-*tgt-r.1!trrr f{.{*JtvJ . l trtr-j sJlfr-13 l,#l OC'cAl,4ll St.*La-. lrb

ai! r!3rlelt .r-e!t C f-1.1t, ': at1 5.t>JJl a,-*!ar.JJ OJq {i a-f*iJl oj.a 
"'ai:

OS,oJ a+JLc ?l;.u JS o+t# .Jp a-A-a-*ll 6Lr.-;!l gr .;J-i, latji-r't1 t 
d llc +1) 1a

OSaJ9. Ji+.,;ii4flgrs dJJt-'.a:Ayl6.l5dlLLir,/ crt-r-,,,f A-r+l e t d d'liial

ei.rlct't-,-l!g3l e/rldt- Z*';t9 ggJ,t 
'r..,, Osta CJ1.l b zti)trJtgc r.c+r]jt

, aJUJtaiJaj.iJL dturll

rr; ltgi*lr ei.rl .-t't-,-J! tjgll ei.rl,J,.lLa ar.41 crrlj [el<- :&.rlit I AIAAI

-\\\ -

a;Jtttdbglt Oy d p4*Jl,'r..,



\..\ c(\) s.tJ\ r(\) sI+Jt ,aeSre -a+& abr r$a-r!\ 1l*

, .,! Log Z.trdl t&,.r"t+s OSe.r-9

ilisJt 6r. .;Jt*tsto * UgIt ef. ;lt *.hta' $icrlt 6r..;lt !'ll'la' fu3$ g. ./t tj|t'a

r!et+t1 o! traig . e-i9llj Llitijt C.r.!t gJta tiA di-*It ei.rl cfL,al''ua\9

,tu5r. :i!l6.tlCb a/al'rjlp4-!t L- €:+cf g.ttt{.al.'3ll -f Wg d!,Ja4

t+! 6.r+.r: g4"l el-sJr cJc Ur+.ra.:&Jldt+e!rlJjg aJ,/,^iJloJA 6rl,r--t+ rul iJiJ .tjl3

.ac.;glt gl,r..;5lt g"o p3-Jl ,,,1, '', 6rtr-j sl! €,F''

-;>i1l:J.r .bl9 a+-!'tir!crrl.; u<' r(b") '.-ltt4s JtlJ aJtUj!+Y-1

q,.b F{Jl ,r-.,, rllJ.rJ l+:LlJ r[9 rgLr..;l 6+id,rlc turt' ': ayl 6.bCl 5;.r.5 cs[

,rtc l :r, . ,J.5^*3 LiyrJloia CF "+'3 triiJl A4a)il1tcl . adJtlttlftlf Xttff,,,

' sJUJtJ*jJl

6y d F,C-JI .-*.., rlj.l:lJqr .bl9 a+au4 t3itj L.l<D rle.lt,ti-ll e4A)kJl

a;Jttgt-;9ilt

' a+JUJI al.llrllpt.ri:-t+;+f tt+:.bl9 a;:'U4 u.,l+! OS.c$

tg?yl .Jt -l + ca.;t+Jt Lr'i'rll crtrti'J!'-pl tt4.r .bl9 a;.>E{

,Jflr a..r.,.t gt s>r ,,tl6; r(\..r,r; r.Jc.o'tt,lt ?lla+tiJl1f3',o!tt'-f-f

cf +c; d.!lJ'-$jjr4l| Jal a{5J d/ r/.*jJlnal C.r. de-!t.Jt +lJla+tjJl

oJ.Li cl.rtj \ '.,1t-o,La cu[ Lll6 atll r furt,.ai.5ll crl.rsCl 6,t->l ga-'l 
';t.1'n

ets Ct.Jtr.!i+-Ln.Jc t-$t.t-i.t-t.y'|.:J!J et.lr},rlc atlrL' : ayl6.t>Cl

crt'eqJ,-,alt ol+ yti tr.r:.c (\c) Kerstein (1995) &Kim c,lrl BA .ry9l9.rLa:-tt

Lbtrat l4<= , dl+ai-lt ,Jre clr.)ldieon ,rlc 6.sgJl6).ri sle ljr!,o -&1 aJt","lrl



\..\ r(\) ssrl\ r(\) sl+tr\ rl.eSre a+.Js a\* r.f\ra.rl\ a\rr

6sg-,llgtr.1!trrh crtt r:':ll9 a.+Jt-!.,,LJlcrt aqJ,ralt.rf cl-;4lJtgC+ a,Ey..rJt ol+

O../La3 g..,Jtdi.!t. 'tiylcrllr>3rllCJl d-raf . a+lF lt^iyc JtJ-al-I. lgr, t{i+l*l

zqUI Jg-,-g ?i..+n crhta Ol g-lrl zt Jri \4g;,<ll .:itlr-- j a:;UJl $3rl,rl u'ai:

cij cil.bj'll oJ.a gl L'q [r.e , l.t> A,€'j,gJt ar*ri crt.i cll.L>Cl oJA Crs ah{dl

rgr--. dlij4ll *rC\.tl d*-a'l,rlc tert.ri 611!! iaL.a! t aig a{alj:!61.ti

2,4.t:r9 f,lell ,-L,// g41 b a.i)l-rlt gs, r+r: ijJl ?t+a)At ?-itr . dJS.J-9 . Zi-rt.ilJ

, + b<- JS.-!t,JL.al,rJ! a+Utt J-9.-!t

'r.g rlj Jc,olt.JL"ald!a4tillJe,olt a.r/.l'3 er.tlj tel3 r6-;itrll Z+Z;,jlJI

. a+JUlrjrt-rtlt 6* f ga*St

, + t4<= Lg.riJl oJA o/lJa OS..r-9

Jg,-!t,.Jt"-l+ ElliJlJg.olt.,.btra - Jc,olt,Jt -1, a:rEll Jg/-\a+'n

${:.o}t e.a.l - alUlt J3r,aill,rJt al . z'4UJl J-9.-!t cpb Ot d+

ar4jJl o.ia irtLl or :(\\o/) .rlJ"!l.1rl , ' ,JL.al rClfrj,3l'tJl gJL.-! \tY-l

all o:r: aJJ,riJloJa 6.lt+j3 , tu1t--:ifl 6,t>gll .,JUliL-l+{Jlo.b )tJ.> dS,tl

.:lJi .lJ-lJJ, 
"ttg-clt-;tl 

. r cJt +tr;'c s.larl ? I ""rjtdp4l Cl1-iltdJl 1'Jt45!

c,rtt <- *ijt a;.lr . ': iytci.L>ClOl tj+J t-o.uc (t') Nestor & Thomas (1995)

gt otr+ tijt,.!9,!tC+-.a.j's 5ad.t*i 'l3l.tll 4+13r.l 99s*JtJl-,r.ilJ Ci-d

sJl?,lt.al .l+gf.tll g '+9 J4'Utl ob,xb j.c.9 t araira;Jle1eb-,r+ d++ial

rturl. tjlt6.r-3'Ctl{l.rl3 djtrl+Jllt6rL-j LJtrS.tg a+gJdtlc*> ol3 d+- t

6rt5 .,J!f+ t"" r g3g.rJloJ.al.t3t3i=c \-4-,9 dL+. e+ tf.:i: Olf-r! c+-

-\1\ -



\..\ r(\) sJrl\ r(\) J'\+\ (iarsrr a+Ac'a\*-A t-.1i\o.A\'alr..

Jtr',,,lu;tinl d tjr-lu lJA9 , {-l+-aialtcrs L$f.l- eg'rlt Clr.t$ u.bLa;.r19' ;ltlSlJl

'adJEll 
A.pbAV aiyrJlDJA dlc \*FiJlOS4IS' sl.b3Jloja p4*l

.1:1,,.a,o ,J1*+! .,J! C -ill.!l ..JL^?l aJJlrl cr.il1 [rl3 ' 'i.r' a;.tL*Jl A,./J4dl

. a;JUtOb9$ O3l." Cp p4,Jl '-,,, #.aiEllJlg"ll

,,JtjiJl Jr*iJt .,lc ?t-s,r:Jl oJA r.,;,llla gSe'r-9

Jl3oXr.;rLan ,Jl+! + O4jluJl ,Jt"al ' Jlgrll1.rl-ra.c .Jt a! 'OdiiLrJl ,Jt"a!

kJ aJ*iJl oia g1.:.r.>l+Jl d.Jg ' (vtu,) Jlgr$.;rl,.ar,JL"a! : zgSlllOJis. \Y-Y-l

eb O,r-j4::-.I' lt or'; aJ...!iJloJa cr.ll-; talSl pa*!l1t ' "'1.,te 'J+<- J+ll

,rlc tu.ll . :all 6.t>dl 61.r-i c.slj f"S,.l"f , fu1l . ':itl 6.t-:-9lJ .+J+g,"!t {-tS+41

di zi-AyrJl gs, '=qr-aiJt OSs-f . Li+iir.lfl 
"ts 

a!9! crlJi.al Lti,iJl qF )l.iF.l-yt

'aJUJl 
?+,' ijtr JlJ"yl.;rlrar ,Jt a! eJ! Zt;Sllt d-cb Z!1'"d+ @Jl rr.r u''-ll

JlJ"lllrl,r.ae,Jt"a!J! a5$ 6ra asrr crrli L.lts' : !i.c' Ztgtill a*6JrirJl

4+JUlObgYl Oy € p{rJl 'rg, rlj

' + L.g Lr*iJl oJA,rrtla gSr.r-9

. Jtgnlr.1:l, n..Jt"a!+ a.JS[l1!-on> ' .JlJrlllrLa'c.Jt a! : a;5Jl1rgJi->

OS^J s:Jl ,-' ",',Jl r"at.f J9l*iJl 2 ! "'' '-LirE :(\fO{) Jglaijl a+./l4j \Y-Y-l

.r3e. 9 AJb ,,.b *y, a,;Jttt gt-;9Xt cg-9* d p4*Jl 'r,., .l+.t*l Ct, t4+1" rl'-e'lr'Yl

crl.r>JlJ 2t-;JUtrl4=t; (ll*F Jli r9->.g drl e!.i Ou Jgl.gJl a-+4n +,Fi,

494Jtrr'c Fl-ljt-iYtJl a;rt-'ai-itlcil.bdl ,9;J sJ!S:-fu .t-i L.i . tu.tr ' ': ayl

a+.+ir c+3t,b! 3.;Jb rt+.f d!.rJ a++ij a-L)il1dl4-rJr.l r(' ag'r'(I1slc -Jr-)

- \\.



\..\ r(r) rsr\\ r(\) .IIr\ r?teSre'A+& A* r13\'a+\ a\-r

dl73)Al cn*t Le.r rr:c;JtO, tojJlB..4; aJa[iJl alqJ 6JitjJlsy.r.r-.

J)lr:llsl.t.rllgs, Jgt.UJt a-uri 6.rLr-1s,tg ii+- L .,J! ZtbLblLr.g . lg>b.-11 ch4ita

"1" 
4JJ s'.S'49 6tr.)Xt sl-a:3 aJi:,,'A +i 6l ,r,:11 ,*p yl3iol.Jl.ia gt g.t'+ k+lc

Zq,^r OC+ Lo ai).rJlO.c,\r.r3 .,ii a+6J'iJ| a.i!,a d1se.r-9 . Opl,rs F,e-!tjh-f

, s! L.<- @t;*,'9 slgl.tiJt

'r,,,9 J9l.!Jl a.r/c3 04+ t zglLa>! trJl.r crli aiy.c djtiA ' 'ric aijUll A4AAI

. zgJ[trtbgY O94 .,.b F.e.Jl

' + t g Jgl.UJl 1r,*3 g,,lla OS'e*g

lJ9l.till pg'ra;Jt + lJ9l.Ull Jf.-Xl . Jgt.uJl a,.r...i

JJ-yt a4a! d 6.rt-r--rr .';r:,(\t u/) cr''oc.lall,lt +1,-1g*'J1 ?Vd \t-Y-1

.:.;tg.s t.r l.i!alt-sJlp.*> Ljr#9 6.rlr-l JJt-ia q.116l,r.tt13l3e.l.a'e+ tuJt-a-.

.rJ!cli F. ;r;g .al9.tJt QSlc3 djt ot3.;ill,rs a-ratJ>9 z'lja+aJl t{3t:>l+i>tJ

l{i}b Ogr Od+st5!Jtrc Of+.,3 crtgJ$iJl oja ,rlc rF 'i3 gjJl a*dJS-JlOCjlJiJl

k-L.;luiiij:rs crt<-JtiJt ojn lXler-i: 
';Jt197lt 

6:l.r-l CIJs cJE r+.f t , {"{+J!

dilt 
-A.tr4.bSt gl J.eta\ r5;p .:lJ.rJ .O9*Jl € W ,-2,,, J1\91,\., rl4t .rJt gl

' {J+ Le<= t{:il*,- OS^d a6yrJt oJ.o g.c;a:

.rlt+t J!-l:rf !t a,:.ei g4; t-r Zq.rss, a,iy-c, dtjA | & a+,lrl A+J..A\

. a+JUtcgtlgltOg* g'9 p4dt .r.,,9 at'al r.lall

' + L..g Zt-r*lJl oin,/,1/a OS4r-g

crt39;,alt,Jt"-l + .;37!t,JL"il . crtsq.rall,Jt a!, -;g.-!t aa*t

I

t



\..\ r(\) rJr\\ r(\) ot:,\ r'arSre'a+.\s. 1\-r riUa1il\ A*

d; ,(\0r,,,) arrl , t ayl ;.LlCliJls!el-c,g*-dLall 6"t i < \0-l-1

tuir . ':e!16.t>dl6J.Li c$li oJ-JJdl bV& c$lj 1-.145 4i (r\) Sridhat (lgg4)

gl.:,-rlrl rl; dlj.rj r {-l+-alall € Wttb-l .r+jj3 gr.r.)l rl+a:.3 clcf Cr+:.lr *Js

'.JliJlJriJlslc t{iit+,- Os4J 36y'I oJa d}c rp3 gJla+bpl

@l .',t"'9 61lr!lEet-i€a Crg t" d+.t.rl" Lnyc 4UA r n&c a'4.chJl A'4/.b;'3.Jl

. adJtlldJbgil.gg".rF

slc cF43LiJ! ar.aliJl.19all la',,gia,rlc rtucl! .rajrjttS,.xki gSr19

Jqayt ellj O+;.tll bet l<- crJlj l'4Jts a:l .;at, ': 'n1 .rlc furt ' '; all 6.t>3Jl 611.1!

tti Lr.r:c (tt)Kren &Ken (1993) dlrl l.ra ar--lr-f . r grla oJJ,.a*l ,,.:Jr.:i3Klr9

Ll'..,r tuit . ':at16.r>gJt6;lrt,rtc OJ^3blta llc ,}e4 gJlr/3l9jl9 clt.3tSltO!

.rl.L>gJL aJaL,jiJl a+Jtlt p.ltg n|,.Js, eybytr.g .p43lrl 69i-"4l+&i Uol+-,Jl

JJ+ldlc, crtrgJr,c rJl.r>t ltt .t+J d.:r*-+Jl a4r k+lc dl.j.il 
',ii 

a+rLdr-gyl

crlJ'+j:, g.c a-ur.iJlsl6 .1t -r'r .,.lJJ'i dll.$ arJl. '?iylcil.bCl62tr! ,rlc, CFejUill

.da..dl

JS,-!raJ4l c$li tlt<'- !(\b/r) d-gr-'tt gJt ?lrlr,rgclll *i(.J3',ail tf-V-f

Fstg r l;J[lrfttf lt 6y € p4,Jt 'r*,, rF.iid Jc,alt,Jt alsJ! ?[-Jr.[l)+i,

, aJUJr+l#YrcJlclls

..J!f+ la3 tu1t, :eylcrt,L>ClO, tclllJA.J,. UdJ*j:*^! ai3 oitinl -

. st.bCtoja pg-t A-p,-Jc..,rL\ uni:

igtL. tiyt .:t.LlJJl O,o ll;trJt 4JijJl cilr rtt:tl ol 
(rr)Munro (1996) tSr -

-\\\ -



\..\ r(\) s.bl\ r(\) $+tr\ r?teS.*e a.+& ahr .J3\r.a10\ a\*r

JL19 tr J<-b 'j5tJ3r.,ailt.,Jh',>!OF. .,.li'JladJlzr."gell 49l<rl dli; 3 .,iJl

zi-J!.lll )+.cl4g/-l dP4] siJt tu1i. ':at1 cJ.bgjl C]. al;Lll crlil.ljjl g,c ll,-d>l

. Jgr-lt.Jt ?!gr s.clarl z+.riJl

crli as3nt * Jpl .,lc d3nr:.rijta;rt. iiyl6'bCts,,)&!alb crs 4J -

C!.tJ an r:.i9 .ZgUlJ t a.Aijr ols+- sl.l.>3Jl oJA e# Or .r.3trJt Otil bJ#-g Zt +5

Of .'J! tirgiJ il49 . t.t..> l,' i iir.c OJS+*J fj:.gl| a-!E Ja.4- rJ.tJl Cl+ll ol3

t4lc '+++ljlOS'eJ @t ;*'t'9 Zi-3r.rlll '+c J-g.,-!t Zugo gg b Lgy.e JJtjA

'aJUJlA4'.b;'iJV

.JL"ilsJll-9alll -+c Je"allt aJ-43 c$lj trl€- r...i-, LtrsLe,Jl Z+;e.1jcl

. QJU|19tl9ilr Oy ,j @t y rF.aj:rl.JfXt

' + L.<- Jf !t .Jt"?l sJl l.3nlll-#A ale,alt 4!",t uita O54g

. .Jf!t,Jt il+ as3,.lll"r+c Jg.-ill - J-y-!t,JL"a! , a*"J,rl!;+c Jg,-lt

Li;r, te ;1. sl.jJtn gjt :g.rt. ':ayl &l.l5JJl+ ar.€Ejl sitrrb,+ll cJ. til"yl+f

l-l*iJl oiA .lbd..4 J-rl dlJ.! zt-Jid!;c J3raXtJi.i u4.:/>UJl .r1J FJ.:,tr+Jl

. g-+Jl ol-;r,ci:r g,o

J<-t eill g+ir dta +:rJ,(tvrr) rJUr cxl.;' gJal C.r.il esLa rY-r-'l

rJt d.|Jr.rlrlJt6r.;Jt+t-i O)oi L, lr!gr{r:alls1,r-Jr.iialt -FWS Or ad.Al

igjlt g.!t LJ.ogJHlc'9J'.i:*,lta:r.rl r L"'19 yi dn'3 .r-i olr-ai g.;Jt

ol ltiJt ,-,3J1 *p 91 ct '-4 ?94 gi.rJlJ,.eii4.lJ gS49 ij+i:*Il d dr.t5+"1

gLr.15lt.rlc lgJrlr3 gld,rd.b.ltir-J,ojis{.u OSAJ 4il;r+c .egJl e}t ry,tital

-\\\ -



\..\ ((\) ss$ '(\) sl+,\t ,aeSr.o a+4lc ?l\* ,i\,a-il\'..lr^

c,s t4f.l- eig.jtllCblt+ !+iiJl(.'b anutclb '' h\ !'h ':; "il {rljl zr+bijl

cil.r-{Jl.J c$-r.:irlt+ a1tj-Jl Et291ti (Yt)Hartnett (1993) $.rt+f .Ji+llrll

J ,' l, r +*r-iijl AJ.4r qi g1 e*Al /J.>yc CF !r--,Jt ?t-;.rL, ': itl

. F{sJl r.r-rr l.!&i Uoil'ul Lr-.tr F{*,lJ e3Jlll.t3t Jl+ t+itJrr;t(to) MiUs (1995)

, a+JUJI a+5tJl+ | rFl,. LJ.l. *:Jl agyrll gS'-rp:Jt r1sar3

,"xlJ J!elg.ltef..,1lt.,.bLa a+d ga; L"c zi-i)lc cJLa r;i-, a+Ul1*A)JJ|

. a;JUtg!9ilt Oy € p4dt 'r,.,9 Jl,lt

, sJ+ Lc<- JlItirtt,rJ!itsllLu.!ldl,,- Zq.*r !r"t+e OSqf

JUt.,,xb + gjr.llt e,-,.r| +!a -J[t,-,"1.r' Caal ei.rl dt-
a,,al;Jl Ztla/la;LiJl et:jbrll,-JAl *Js J9,4.*Jl dal,"+ AJ e,-t+tt Oy lJl^g

gr a-r+iJl oJa llr='i,rl JJi .li3 Lli+Jl Zudc, td*l^ L,lt J/it3 .r:Jt fu1t, :alt crt.s3Jtr

. .:s-,Jt crt-r+ii.

l1*iJloJa u,S'l r(\ grr,) gfuiiJlc.l.jleslr- rsLillC.r.Jf get- WY-f

. a+!-aLI CL.tX! ivi:J|93 turl. ':aylcJ.b3'll6;l.r!6rt-i3 A;,se *+L s 
"Jl

foS Cl"f tuJl . ': atl b.L>Cl LJ il+/'n-fl Zt.i3 Zt^>l: -J-4L 'b sJ! ,erSrJ UA9

a^a3 crrlj /.\.. dl.l3,riJlojA.',') iSlLrJ4^ eir.+ .l1A+'l elt;t dtc. rqdJtla!1-. t

dlrilJA AhS .l#.A-l li dtE f"ett+st.rtj9 turr. r ayt6.bCtqp OJFj':*lr

l,,.t+u.t sla'J aiitJlcrlJ:.ijlgc crr!4:Jl ai: ol+ JLi tr.r,:c (tt\ililliams (1996)

Ct.o ziJ,4i gtr b a-i)tc 4til Ol(JJ! t$9+ ljag . ilnllc.rtfriJ! crt!4iJt ai. dF

a+6-rjJ! t+lr, 'J+rlJlOSI'J glit y.'"9 r5-J'J'!A:Jte-.rrtlret - t!.rlriJt6r..1Jt

-\\t -



\..\ r$) sJrI\ (\) .$+\ ,A^S* 1+'$s. A\i.o r.13\,a+\ iala-r

, aJuJl

crsl',- ,rjt otrijr g..JJr L]l'a a'4/'t dJ1J b aiys .:JUa r-r-A-c, ZLirLill Z*tbpl

. a4JUt$!9Xt Ot* e @t ,s"'9 d';'+raiJler.il

' sJ+ L<- 2teiJl o.ia ortJa OS4J9

eirl eet - + *lr-ijt e/rl Cb . rJ;1i.:Jt ei.rl +b,r,jr-ajl 6.r...;Jt oJL,a

f +'t"'t\

b .rl! aJ'/.ll oJa ,',,s'3 : (\q u{) crtll:sll,Jt"?!r.t3l3iJl a+/.i \+Y-1

rJ,o9 a1iLiJl Ll,ptan r)A @21'aa 6b9 lalt-c-c'l'-}.r-g.3 ..'s 6lnill .lLeict LS'l.. '.t49

J"-tl-l! a.i)ti.o aJlJaJlc$lj t 163 dEJlr.f ,7V )b 4t# c's t{ii*l ttijt6t-r..;!t

p,6Jr ,'.-r-l,, (Jtc,J4S4 U+ zuri-*-. il "' t sJ! bl,f.i! LFt:;.t[9 6l'r.lXlc/li

crt i'q-lalt,JL.+!, .r3lj'ijl 1-r-"rl g4; U A-iyc dJLia Ol t-irf t.iag . .ralLiYl4

, a+JUJI A4'5;iJV l{j.c' \+,'ijl ds+:f4.Jt )'"'9

LhjdJ)lcrb9,lalr,Jt"+! (JJ! J3l9"Jl aJ4l crrlj & t ^ 
i^, at's,till A4rAAl

. a;JUt$!9!103'." C @l '*,,

' sl-i !.<r ?tsdl oia,J"l16 OS.',-9

et39 r,atl.Jt"a!+ .rtl3iJl 'crllq..rall.Jt .>! ' .r.319il1

z rao-.Jt a.+ijt i.:r't ,(l.clll) a'rJi.b.tjl a4+-al :a+3jv,Jl lr-rijl: Y.-Y-l

t-c r.ilOnfCafrrrdJ,ajialr ,Jrs@g Or a+.at iAl turt ' t ayl6.bCl 9a-\

og",JlC iu^ilr p4- a,e+5 {-,.S53 a+ig*Jl araalldjt clJS tu-J:bJl a4+ij1+.3t9

J*i zg+JtS lEltcJ. s+8 lJijltu-J,:b.rjl aqiJtr,'j t+91\"r4 6-Jq.r.. dJjsj '!59

.\Y0 -



\..\ r(\) ssrl\ r(Y) sb\ riuSre l+.r\s. Ar. r-fLd\ 1l*

cl6l.t. dl F{-y tu-J&lJl a"rJAJlcJc lg't-Lr-J r1l Cr!...i.c.ltU-J-/sii.*a! OS.J 41

ar-JJi3,!l ai+iJlcrrl) Vls=-g ( {-[rdai-ll..'s qigrJl a4+iJ! t+.iijt.,.b a4UJtcrt'j.ajl

,rJ! c+gg"Jl a4+iJl Ll,.ri g4; b a,5y4 dJUa Ol.,b4J. a+iJ"Jt t{14+i crrt_; p4->U

' aJUJI A4JA;idV t{ic, \l+rijldJ'S4i F+Jl 'r.,.,g 
aJJj3dl a.iiJl

rgr rlj 4.,1:il.!l a+*:iJlJ!a+igJl Zi^+aI a.arr cr:[ Lrl4- ' oqJ',i'Jl A+.b;J.Jl

. d+JUl 91.19\l Oq"' ,] ga-Jl

, .,! lra- !,.riJl oJA u/,l/a OSAJS

tu-JJlbJl LaAJt + a+sgJl a.+iJl - tu-.;.rbJl a.iiJl,d+i9*J al+ii a+*l



\..\ !(\) s"bl\ ((\) ,$*\\ tit eSre a*As. lJar (J3\.aa0\ AIr.c

, ai+t*Jlalii-Ile!'+i:flr 6;EJt r+i:ltgl.r l'e aiy'Jtg,s .+rr dlS*i + [a;!9

t ""-' -*, "" "xr"lt-l
(

Jtylt;:Ur. rlW : ,.a;rtrt *|Wl Jr$ rttd:1tll elii.rrtl {u

.ru1y't .|trl : 1r!t r;

gett:-

l.i$Ldl: VFXlqil r"ul Jrlt : gJt otr

Jut /: {y't Ct,} dr-

r:O1rrll ,|t+l :.tltyl 1- O.Algrrl dt+: Urlt Cr/ dL,

UrS CrX 0L, : el-l 6l/ 01,

1.B-I cJJJIS.I

-\Y{ -



\..\ r(\) r.rd\ r(\) $a\t ,l.eSs.e a+& a\tr r15!a-r}\ A\*^

. d.,Jl1r rrqC eFlf git iJl.V

r.trl cr.r't /lloLb ali:4ltcl.,giilt9 gL:Jt.gi:!drg aiJujlc'tLiyrjl ,rlc ctt,'

cSb-9!r tua2f; Cr3 o-)u! turt' iiYl6.,>9Jl f4 * u,,t+dJ;UJl6:3r-uJt

, aJUl

+ (re.)r9 + (Og.,)O,J + (te.,)tg + (Yr")Yg + (rg,)Y9+ (t,.r")l+ * l- f

(rrr")rq *(Y\u,)Y\+. (\b")\\+ * ('b")'\+. (\'1")t+. (4.J")^+ + (vsr)v.=r

+(cU/)1\+ + (Alu/)A\+ + (YU/)Y\+ + (rts,/)r\+ + (o\o{)o\+ + (tL-,)t\++

('Y,r)'Y+

i,l*.yJl lttpfl tl$/l !).b. . A

ilij4llcrr.r+iilf ga Ja L)"t+ia CJ>LJilLi Ol.ur ' Iat+:-lylcl)Lol*-o -\-A

sJl,A''yt eftilt pt.rijrLrg ,rJXl ,,s,,,lrjt r-J! dUitt Jt;J f* .ti3 gEJl +iilt9

a4ulcrf.,Xi:lf gg le!:1tlc.r)Lb-o q'rl'..e Fi .,'O fuJ'itr 6.irtta.uc'9 SPSS

lEJtJ9.5Jtce -rdb3 !r.6.'r,,,t*Jlcrb. ji, c.rit4=9 b;r7

-\\N -



\..\ r(\) r.r:lt o(r1 slq,\t uarS*.e a+dc A* (J5la+\ a\r..
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Contrastive Genre-analysis Of English And Arabic Dis-

course: lmplications For Tetl And Translation

Dr. Ahdul-Fattah M. Jabr
Faculty of Foreign languagei & Translation

Ajman Univesity for Science & Technology

ABSTRACT

This paper sets out to ascertain whether or not texts representing the same

genres in English and Arabic have the same or very similar cognitive

structure. To this effect, six Arabic texts, three representing the promo-

tional genre and the other three exemplifying the academic genre are ana-

lyzed and compared with Bhatia's (1993) analysis of similar genre-texts'

The present findings demonstrate that texts representing the same genre

have very similar cognitive structure, yet they display some differences

across different cultures and within the same culture. In light of these

findings, FL students and would-be translators have to be made aware of
such differences so that they can produce foreign or translated texts

whose cognitive structures are similar to those texts written originally in

the target language.
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Introduction
Despite studying English at school for eight or even twelve years (i.e, ac-

cording to the respective educational system), Arab school leavers continue

to demonstrate inadequate linguistic and communicative proficiency in Eng-

lish. This is evidenced in their perfromance on university proficiency (i.e.

placement) and achievement tests as well as in classroom activites. By the

same token, the language and translation skills of fresh translation graduates

who usually complete a four-year university program still leave much to be

desired. A lot of their translations abound in problems at the lexico-

grammatical, stylistic and discoursal levels. This unfortunate state of affairs

can be partly ascribed to the sentence-based approach adopted by FL curric-

ula, material designers and teachers alike. According to this approach, the

foreign language is dealt with as disjointed bits and pieces that are mostly di-

vorced from relevant socio-cultural contexts.

This paper sets out to suggest the use of the holistic discourse-based ap-

proach that deals with the foreign language as cohesive and coherent dis-

course that is relevant to specific socio-cultural contexts. Most importantly,

the present study attempts to examine a prominent aspect of this approach,

namely the cognitive structure of texts typifying the same genre in two dif-

ferent languages/cultures, viz English and Arabic. To this effect, six Arabic

texts, three representing the promotional genre, the other three exemplifying

the academic genre (one text in each language) are analyze'd with an eye to

ascertaining whether or not texts representing the same genre have the same

or very similar cognitive structure in English and Arabic. It seems in order to

frst touch upon some pertinent topics, such as the differences between the

sentence-based and the discourse-based approaches, their implications for

TEFL and translation, and one of the major questions the discourse-based

approach endeavors to answer before delving into the core thrust of this

study.

S e nt e nc e -b as e d app r o ach v s dis c o ur s e -b as e d app r o ac h
Upsurge in the study of discourse in the late sixties and early seventies

-13-
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has given rise to a dramatic shift in the approach and orientation of language

study and research. A prominent aspect of this shift is that the traditional

sentence-based approach, which has for long been the Cinderella of language

study and description, has given way to the discourse-based approach. Since

then, the greatest bulk of research has dwelled on analyzing and describing

language as actual communication that occurs in relevant socio-cultural con-

texts, rather than as rigid lexico-grammatical features and patterns which are

normally artificially concocted to serve certain pedagogical purposes.

Contrasting these two approaches sheds light on the dramatic change that

has taken place in mainstream linguistics. Broadly speaking, it is a shift from

description and prescription to description and explanation (Bhatia 1993;

McCarthy and Carter 1994). Bhatia (1993) neatly and tersely sums up the

main difference between the two approaches in that while the sentence-based

approach focuses on teaching the grammar of the language, the discoursel

genre-based approach advocates teaching the grammar of the respective gen-

re. Thus, learners' attention will be drawn to the form-function relationship.

Moreover, they will learn to explore the "relationship between the linguistic

patterns of complete texts and the social contexts in which they function"

(McCarthy and Carter 1994).

This major difference refelcts what actually takes place in a FL context

where most of the class time is 'wasted' in mechanically drilling prescribed,

mostly, decontextualized lexico-grammatical elements and patterns that are

meant to demonstrate how the language system works. Meanwhile, the learn-

ers, in unison, keep parroting those patterns verbatim without being made

aware of the function each lexico-grammatical element serves in the creation

and interpretation of discourse. In other words, this approach, which is teach-

er- rather than learner-centered, tends to focus solely on the 'usage' of some

formal entities to the utter exclusion of their 'use' (Widdowson 1978) in actu-

al communication.

By the same token, the sentence-based approach seems to be an optimal

one in translation. In a translation class, the teacher normally goes about the

text by word, phrase or clause/sentence, taking pains to explain meanings of

-14-
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presumably difficult or stlange lexical items. But the motivations underlying

the target text's (TT) lexico-grammatical selections and the compositional

plan s/he opts for to sequence those selections into an overall cogitive struc-

ture are often, though not entirely, ignored. Nor are the linguistic, stylistic

and discoursal differences between the TL (target language) and the SL

(source language) pinpointed. Thus, the sentence-based approach is a prod-

uct-centered rather being product- and process-centered. In this way, this ap-

proach also fails to equip the would-be translators with the skills and strate-

gies necessary to help them produce translations that read, as far as possible,

as written rather than translated texts'

In contrast, the holistic discourse-based approach focuses on language

use and usage by explaining how language users utilize each lexico-

grammatical feature and/or pattern to create and interpret actual discourse'

Thus, this approach is learner-centered and process-product oriented. To this

effect, it attempts, among other things, to provide answers to some of the

questions that relate to the product, the process and the purpose ofdiscourse

(Candlin 1981). Some such questions are: What motivates the lexico-

grammatical selections of language users during the process of creating dis-

course? (Hatim and Mason, 1990); What kind of processing operations do

language users manipulate during the process of interpreting discourse?

What are the criteria according to which given texts are assigned to particu-

lar genres? How are the lexico-grammatical elements of a given text se-

quenced and ultimatelY structured?

Relatively, a few studies have endeavored to address the above questions

in English and Arabic (Sa'adeddin 1985; Hatim and Mason 1990); still some

have offered a descriptive and explanatory analysis of certain geffes only in

English (Swales 1985; Teh 1986; Bhatia 1993). Thus, there is a lacuna, par-

ticularly in studies on the structural differences, between texts repesenting

the same genres in different languages. Such studies can further the range of

discourse analysis by including cross-cultural aspects of various genres,

which Bhatia considers as one of the main contributions of the suggested dis-

course-based approach. On the other hand, the findings of such studies may
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bring about extending the applications and implications of the discouse/

genre-based approach to TEFL and translation, a task that has not been so far

adequately addressed.

Implications of a discourse-genre-based approach for
TEFL and translation

No doubt that developments in mainstream linguistics are usually es-

poused by changes in approach and orientation in pertinent professional and

pedagogical areas of application. This is particularly so in FL contexts and in

translation. The greatest bulk of TEFL methodology has for long been devot-

ed to whether or not the emphasis has to be placed on developing the learn-

er's linguistic or communicative competenece. This has, in turn, reflected on

the host of teaching approaches/methods and materials for the last three or

more decades. By the same token, there have been ongoing debates over

whether translation should be literal or free, and/or whether the single word"/

clause or the entire text should be the unit of translation. Some linguists have

gone astray by assuming the impossibility of translating some literary genres

e.g. poetry (Newmark 1989). However, with the advent of discourse/genre

analysis, new teaching materials and assessment methods that are mainly

learner-centered and use-oriented have been developed (Candlin 1984).

Thus, purely prescriptive and descriptive approaches have, with the advent

of discourse analysis, given way to explanatory and exploratory approaches,

as suggested above.

One of the major contributions of the discourse-based approach is that it
has enlightened FL learners and translation teachers and trainees alike about

the processes of creating and interpreting discourse. For example, it has

thrown light on what the ST author usually experiences during the creation

of his/her text. During this phase, the author opts for the linguistic configura-

tion that best serves his rhetorical purpose, which is ultimately determined

by the main focus of the given text. For instance, Bhatia (1993) found that

advertising, academic scientific writing and legislative writing invariably

make use of nominalization to achieve certain purposes relevant to each gen-
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re. For example, in advertising, nominalization is exploited to provide com-
plete description ofthe product or service, and hence to persuade the poten-
tial customer to buy it. In scientific discourse, on the other hand, this linguis-
tic device is meant to refer to already mentioned concepts and to create new
technical terms. similarly, nominalization in legislative discourse helps the

writer to avoid unnecessary repetition and to disambiguate otherwise vague

ideas. Thus, the same linguistic feature is used to serve different generic pur-
poses.

such findings are of paramount significance to both language learners

and translators. In fact, the translator as well as the language learner has to
be cognizant of the linguistic features of specific genres rather than those

typical of the general grammar of the language. onry in this way can they
discern ow language is actually used in various communicative settings.

Eventually, this approach will hopefully deverop their linguistic, communi-
cative and discoursal competence which will aid them to interpret and pro-

duce similar texts in the concerned language more adequately.

Finally, as mentioned above, of the other major contributions of the suggest-

ed discourse/genre-based approach are that it attempts to answer some, or
all, of the above questions. For the purpose of this paper, the question: why
is a particular text-genre written the way it is? seems to be of particular sig-
nificance.

Why is a particular text-genre written the way it is?
Any piece of coherent discourse is made up of some lexico-grammatical

elements that are linked by certain cohesive devices and coherence relation-
ships and are structured in a way that serves the rhetoricaUcommunicative
purpose of the author. consequently, each lexico-grammatical element is

meant to serve a given rhetorical function (e.g., to indicate a dangerous ef-
fect of smoking). A number of elements are then strung together to serve a
higher-order rhetorical function (e.g. to cite the thesis to be argued through
or counter-argued) (Hatim and Mason 1990). The overall structure of the dif-
ferent sequences is largely dictated by the writer's main rhetorical (communi-

-17-



cative) purpose which, as Hatim and Mason (1990) suggest, reflects the main

focus of the text tyPe.

In the universe of discourse, hgwever, there seems to be no one-to-one

corespondence between form and function (Sinclair and Coulthard L975;

Coulthard 1977; Widdowson 1978; Bhatia 1993; Hatim and Mason 1990;

McCarthy and Carter 1994). One form may serve different discoursal values'

By the same token, the same discoursal value can be expressed by various

formal elements. For example, one can make a request by producing any of

the following:

(i) The salt, please.

(ii) Can you pass the salt, please. or

(iii) Pass the salt,

the determinant factor being the participants' relationship, among other

contextual factors.

As a corollary, there are no normative criteria as to the texture-structure

relationship in discourse. Two or more texts that have very similar linguistic

configuration and share the same contextual features may represent different

geues. Consequently, two texts representing the same genre may display

differences in terms of their linguistic configuration and contextual features'

Bhatia (1993:76) cites research article abstracts and introductions as "in-

stances of different genres" which have very similar linguistic configuration

and contextual features, yet "even expert members of the academic commu-

nity sometimes fail to make a proper distinction between the two". While the

former is meant to highlight the research conclusions, the latter offers a more

detailed account of the proposed research. On the other hand, sales promo-

tion letters and job application letters seem to represent two different text

genre varieties in terms of their linguistic configuration and some contextual

factors, yet they do belong to the same (promotional) genre. The two address

the same rhetorical purpose (i.e., to promote product or service). Thus, it is

the rhetorical (communicative) purpose of the text that determines the cogni-

tive structure of a given text and ultimately the particular geffe it can be as-

signed to (Hatim and Mason 1990; Bhatia 1993; McCarthy and Carter 1994).

-18-
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Furthermore, although texts representing the same genre presumably have

the same cognitive structure, there is some flexibility as to the type and order

of the cognitive moves and/or sub-moves that make up their structue. In
fact, there are certain obligatory moves that must take place in a particular

text so it can be associated with a given genre. on the other hand, some op-

tional moves/sub-moves need not appear in all texts belonging to the same

genre. In addition, the location of those moves/sub-moves can be as well
flexible in that the same move/sub-move does not necessarily always occur

in the same position in two genre-texts. Nor is the embedding of two moves

in one sentence unusual (Bhatia 1993). Moreover, moves do not correspond

with paragraph boundary. one paragraph may include one or more moves.

Likewise, one move may occupy one or more paragraphs.

Finally, the texture-structure relationship seems to be far from being con-

sistent across different languages. Although authors in different linguistic
communities seem to entertain more or less the same rhetorical purposes, in
that they normally intend to narrate, describe, argue, etc., they do this within
the constraints of the language they employ and the main focus of the given

text type. In other words, rhetorical purposes tend to be universal in nature,

buttheir textual (linguistic) realizations arclargely language- and text-type-

specific (Hatim and Mason 1990). Sa'adeddin (1985:13-14) found that ex-

pository discourse in English and Arabic vary in terms of presenting the in-
formation it tends to impart. While in English it tends to favor the "fact-

laying- argument- conclusion" structure, in Arabi it militates for the "audi-

ence-enchantment- reinforcement and intensification of effect- argument-

conclusion" structure. Thus, while the same discourse type has very similar

cognitive structure in both languages, the position of some of the cognitive
moves is different. sa'adeddin attributes this difference to "the function of
that discourse type in its social context". Thus, as for the question posited

above, it can be assumed that a pa(icular genre-text is written the way it is
because a text is normally written in a manner that is congruent with its com-

municative purpose, which ultimately mirrors its author's overall rhetorical

intention. The following text analysis will yield more insight into this as-
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sumption.

Methodolgy
Texts

In order to ensure comprabability of English and Arabic texts, six Arabic

texts, three representing promotional discourse, and the other three exempli-

fylacademic discourse, were analyzed. The Arabic job application letters

were submitted by three different Arab nationals to the Human Resources

Department seeking different jobs at Ajman University. The three letters ad-

dress three different topics (i.e. jobs), and hence their cognitive structures

will (in)-validate Bhatia's main thesis.

As for the three abstracts, these appeared in three different volumes of Aj-

man University Journal (i.e. T4, vol. 7 issue 1, 2002; T5, vol. 6, issue 2,

200L;T6, vol. 6, issue 1, 2001). Again, each abstract revolves on a different

topic.

For ease of reference, the promotional texts are labelled Tl, T2, and T3

respectively; the academic texts are marked as T4, T5, and T6 respectively

(see appendix).

Text analysis
It should be noted that the present analysis draws drastically on Bhatia's

(1993) taxonomy of cognitive moves for its clarity and conciseness. The

cognitive stuructres of the promotional and the academic texts under investi-

gation will be matched against his taxonomy to (in)-validate his findings

across two different cultures.

Bhatia's model of text analysis
Promotional genre-texts

Promotional genre is meant to promote some kind of product or service in

order to persuade a prospective customer to buy it. This communicative/

cognitive purpose is shared by many promotional sub-genres such as adver-

tisements, sales letters, job application letters, bank or university brochures,
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etc. For the purpose of this paper, three Arabic job application letters are an-
alysed with an eye to ascertaining whether or not their cognitive structure is
identical or very similar to that of English job application letters as analyzed
by Bhatia (1993).

Like other types of promotional discourse, a job application letter is
meant to promote some kind of service. Here, what is being promoted are the

applicant's qualifications, experiences and skills in order to persuade the

prospective employer that the applicant is the one who best meets the re-
quirements of the advertised job. To achieve this communicative purpose,

the present candidate divides his text into some cognitive moves, each realiz-
ing a rhetorical function. These are distributed as follows.

Move 1: Establishing credentials

Move 2: Introducing candidature

i. offering candidature

ii. essential detailing of candidature

iii. indicating value of candidature

Move 3: Offering incentives

Move 4: Enclosing documents

Move 5: Using pressure tactics

Move 6: Soliciting response

Move 7: Ending politely

In order to understand what the author is doing in each move and sub-

move, these moves are further explicated in what follows.
Move 1: Establishing credentials

This is an obligatory move in which the candidate makes reference to the

needs of the prospectivce employer and offers the implication that he can

meet those needs. However, while a job application letter normally opens

with establishing the applicant's credentials, in the present letter this move is

inserted between sub-moves i and ii of Move 2. By so doing, the author

tends to avoid the syntactic overlap between Move 1 and Move 2, which nor-
mally takes place when the candidate in the first sentence of his text makes

reference to the advertised job and concurently establishes hivher creden-
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tials as is usually the case. According to Bhatia (L993:63), this is a legiti-

mate strategy according to which the present writer "indirectly indicates his

perception of the requirement of a specific job opening and then makes an

offer in the form of his or her own candidature..,by bringing in his or her

most imporatnt strengths". Indeed, this is an idiosyncratic preference rather

than a characteristic typical of the cognitive structure of this genre.

Move 2: Introducing candidature

This is also an obligatory move which usually consists of three sub-

moves as indicated above. In the first sub-move, the writer offers the candi-

dature, in the second he provides the essential details ofthe candidature and

in the third he indicates the value of the candidature. The ultimate rhetorical

function of this move is to stress that the applicant's qualifications, experi-

ences and other pertinent skills adequately meet the jobrequirements with an

eye to persuading the prospective employer to "accept the candidature of the

applicant" (Bhatia 1993: 66). The gradual progression from one move to an-

other seems to enable the author achieve the intended pragmatic effect on the

prospective employer. This is further intensified in the following move.

Move 3: Offering incentives

Unlike the first two moves which are obligatory ones, this move is op-

tional. No wonder that this is so since it is usually difficult to distinguish this

move from the preceding sub-move. Furthermore, it is not fair on the part of

the applicant to assume an equal relationship with the prospective employer.

However, the applicant is trying here to make his offer more attractive. This

is normally camied out by pointing out distinguished skills and/or achieve-

ments such as the ability of one of the applicants to "teach a wide variety of

...courses, including the Novel, Poetry, Composition, writing and teaching of

writing and ESL" Bhatia, 1993:62).

Move 4: Enclosing documents

As the applicant cannot offer exhaustive details of his credentials in a

cover letter, he/she encloses documents in the form of C.V., copies of aca-

demic certificates and practical experience, etc.

Move 5: Using pressure tactics
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This is also an optional move which aims to practice some pressure over

the employer by indirectly asking him to make a quick decision. This makes

the applicant sound rather aggressive as he claims an equal relationship with

the employer.

Move 6: Soliciting response

A candidate usually expects some kind of further contact with the pros-

pective employer in the form of an interview or soliciting additional infor-

mation, documents, etc. This is evident in this move as the present applicant

"cleverly keeps the initiative for further contact in his hands" (Bhatia 1993:

67) as he points to his not having a telephone and will therefore call if such a

telephone call is deemed necessary.

Move 7: Ending politely

This move is typical of all sales promotional letters including job applica-

tions which normally end with thanking the customer or employer, and

hence creating goodwill.

Academic genre-texts

Analyzing an English academic abstract, Bhatia (1993: 78-9) recognizes

that its cognitive structure contains the following obligatory moves that

serve the author's rhetorical purpose which is to "give the reader an exact

and concise knowledge of the full article" (Bhatia 1993: 78).

Move 1: Introducing purpose

Move 2: Describing methodology

Move 3: Summarizing results

Move 4: Presenting conlusions.

Each of these moves is meant to serve a specific rhetocial function. This

is pointed out in the following discussion.

Move 1: Introducing purpose

In this move, the author sets out to indicate the main pulpose of his re-

search (i.e. thesis or hypothesis) and may as well shed light on the goal(s) his

research is meant to address.

Move 2: Describing methodology

Here, the author offers a brief description of the "experimental design",
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together with somE information on the dan antl the methods he adopted to

achieve the set purpose of the research.

Move 3: Summarizing results

This move is intended to provide a summary of the research findings and

may offer some solution(s) to the given problem.

Move 4: Presenting conclusions

Here, the results of the research are interpreted and conclusions are

drawn. Often than not, the author points to the implications and applications

of his findings.

Analysis of Arabi.c texts

Promotional genre-texts
Analysis of the three Arabic job application letters has revealed the

moves and sub-moves each contains. It should be noted that the moves and

sub-moves of each text are put in the same order as they occur in original

text, which may not conform to the order of Bhatia's moves and sub-moves.

This is elaborated in the following discussion.

T1

Move 1: Establishing credentials

Move 2: Introducing candidature

i offering candidature

ii essential detailing of candidature

Move 3: Offering incentives

Move 4: Enclosing documents

Move 5: Soliciting response

Move 6: Ending politely

T2

Move 1: Establishing credentials

Move 2: Enclosing documents

Move 3: Introducing candidature

i. Offering candidature

Move 4. Soliciting response
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Move 1: Introducing candidature

i. Offering candidature

ii. essential detailing of candidature

Move 2: Enclosing documents

Move 3: Soliciting response

Move 4: Ending politely

The above analysis displays interesting differences at the inter-cultural
and the intra-cultural level in the same geffe. The present texts display dif-
ferences as to the number and the distribution of their moves and sub-moves
across both cultures and within the same culture. while the English letter
contains seven moves, with move 2 having three sub-moves, the Arabic let-
ters have six, five and four moves respectively. Again whereas 'introducing
candidature' has two sub-moves in Tl and 13, it has only one sub-move in
T2. These findings must have important implicatins, elaborated below.
Academic genre-texts

The present Arabic abstracts has the following cognitive structures.
T4

Move 1: Introducing purpose

Move 2: Describing methodology

Move 3: Summarizing results

Move 4: Presenting conclusions

T5

Move 1: Introducing purpose

Move 2: Summarizing results

Move 3: Presenting conclusions

T6

Move 1: Introducing purpose

Move 2: Summarizing results

Move 4: Describing Methodology

The analysis points to differences between English and Arabic as to the
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number and distribution of the cognitve moves in academic abstracts. Only

T4 does have a cognitive structure which is identical to that of its English

countelpart. Both have the same number of moves and these are distributed

in the same order. The descrepancies demonstrated by the analsyis are ex-

plained in the following discussion.

Discussions of results

The above analysis has yielded some differences between the present Ar-

abic texts and their English counterparts in terms of the number and distribu-

tion of their moves and sub-moves. Nevertheless, such differences do not at

all preculde the fact that those texts in both languages reprcsent the same

genre, since they include all the obligatory moves except for T3 wherein'es-

tablishing credentials' is missing. This will be accounted for below.

Differences in terms of the number and the distribution of those cognitive

moves and sub-moves may, however, exist between the geme-texts in the

same langauge (Bhatia 1993). This is evident in the present Arabic texs in

which one or more of the obligatory moves are missing. While Tl has six

moves, T2 includes five and Tl contains only four. This can be justified on

the ground thatTZ and T3 are too short to accommodate six moves. Moreo-

ver, the educational level, experiences and skills of their authors vary a lot.

The applicant in Tl is a Ph.D holder and has a long experience and must

have good writing skills. The applicants in T2 and T3 are, on the other hand,

are a'lab technician' and a'nurse' respectively. Both have limited experience

and their skills seem to be quite modest. Thus, it can be assumed that there

might be a kind of corrolation between the candidate's education level, expe-

rience and writing skills and the congnitive structure of his job application

letter. This tentative assumption can be somewhat reinforced if we compare

T1 to its English countrepart. Since the two candidates have equivalent edu-

cation level (both are Ph.D holders), experience and skills as well as both are

applying for the same job (i.e. faculty staff at a university), we find that their

letters are more similar in their cognitive structure than those of the other

two letters. Absence of the 'using pressure tactics' move from Tl is an ad-
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vantage since this move is frowned upon by Bhatia (1993) as being a disad-

vangte on the applicant's part. In addition, absence of sub-move iii from the

three Arabic letters can be tentatively ascribed to some cultural causes. That

is, an Arab would often deem it rather inappropriate to assess his own candi-

dature. Instead, he leaves this matter to the prospective employer. Still ab-

sence of one obligatory move from T2 and two from T3 can be justified on

the ground that the applicants do not possess extraordinary experiences and

skills to offer as incentives. That T3 also does not have the'establishing cre-

dentials' move can be due to the absence of an advertised job. Rather, the ap-

plicant seeks any job that is congruent with his cadidature and experience.

Again this is also cultural as an Arab may apply for any potential job rather

than for an advertised one.

As for the inter-and intra- cultural differences in terms of the distribution

of the different cognitive moves and sub-moves in the present texts, it seems

that these are due to differences in the shategies each applicant deems most

adequate to his rhetorical purpose. For example, the candidate in T1 seems

to employ the same strategies adopted by his English counterpart, and hence

their moves and sub-moves follow the same order. However, the case is dif-

ferent in T2 and T3 whose authors seem to adopt different srategies. The

candidate inT?,, for instance, prefers to put the 'enclosing documents' move

immediately after the first move (i.e. establishing credentials). It seems that

his lack of extensive experience and skills that he can allude to in his letter

has made him refer his prospective employer to the attached documents. In

T3. the candidate follows the same order as that of the author of Tl, which

sounds more orderly in such a text type.

In short, despite these differences the Arabic texts under discussion can

be said to represent the promotional genre since their authors share the same

overall rhetorical puq)ose, viz. to convince the prospective employer, and

hence the similarity in their cognitive sffucture.

On the other hand, similar difference obtain between the Arabic abstracts

and their English one. This is rather surprising since cognitive moves in an

abstract can be said to follow an'acknowledged' order. More interestingly,
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not

only do T5 and T6 ary from the English and the other Arabic abstracts in

terms of the number of the cognitive moves they contain, but they also differ

in the kind of those moves. For example, T5 does not have the 'describing

methodology' move, while T6 does not include the'presenting conclusions'

move. What is even more surprising is that in the body of the article these

missing moves do occur. No wonder then if these discrepancies are tentative-

ly attributed to their authors'lack ofresearch professionality and negligence

on the part of the respective referees. This can be reinforced by the exraordi-

nary length of the frst abstract (see T4, appendix).

However, aside from this unfortunate technical deficiency, it can be as-

sumed that T5 and T6 can be easily recognized by an expert reader as aca-

demic abstracts. This is made plausible by the given setting (i.e. academic

journal) and the wording of the text. Furthermore, those two texts can be said

to represent the same genre since their cognitive structures and eventually

their authors' rhetorical purposes are similar to those of other abstracts and

authors.

Conclusions
The above analysis unequivocally points to some inter- and intra-cultural

similarities and differences between English and Arabic in terms of the cog-

nitive structure of the two genres under investigation. This is more so in the

promotional genre-texts in which idiosycratic strategies and styles can give

birth to differences in the number and the distribution of the cognitive moves

of the given text. These differences can be due to cultural and idiosyncratic

causes. Unlike his English counterpart, an Arab applicant tends to refrain

from assessing his own credentials and experise, which is a cultural issue. It
seems that the author's educational level, expertise and skills do have a posi-

tive/negative bearing on the wording, style and structure of the text he pro-

duces. This is evident in the promotional genre-texts. Highly qualified and

experienced authors tend to produce well-structured texts that include all of
the obligatory moves (e.g. T1 and the English text). On the other hand, less
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qualified authors (e.g. those of T2 and T3) may produce ill-structured texts.

In light of the above analysis, it can be concluded that language users in

different cultures have similar rhetorical purposes, yet those users display

variation in terms of the lexico-grammatical features and the cognitive struc-

ture of their texts. This is evident in the number and the distribution of the

main cognitive moves used in texts under discussion. This assumption is on

a par with what Hatim and Mayson (1990) and Newmark (1989) maintain

about the universality of rhetoricaU cognitive purposes of different geffe-

texts. As stated above, varied geffe-texts across different languages have

identical or very similar rhetoricaVcognitive pruposes (i.e. they are meant to

inform, narrate, describe, argue, instruct), yet they demonstrate some varia-

tion in terms of the lexico-grammatical features they employ to realize those

purposes, which is both a cultural and linguistic kind of variation.

By the same token, variations with respect to the lexico-grarnatical fea-

tures and the distribution of cognitive moves seem to abtain across the same

languages. No wonder that this is so since not all job applicants, for instance,

in any one language would use the same lexico-grammatical entities, nor

would they necessarily employ (exactly) the same congnitive moves/sub-

moves or distribute them in the same fashion. But, this is an idiosyncratic

rather than a cultural variation since all authors have access to the same lin-

guistic and stylistic potentials, yet each opts for the features and moves/

submoves that best serve his overall rhetoricaUcognitive purpose(s).

Thus, the present findings confirm Bhatia's (1993) in that the same geffe-

texts have a type of universal congnitive structure. However, lexico-

grammatical, stylistic and strategic differences may crop up across languages

as well as within the same language. These cultural, linguistic and idiosyn-

cratic differences must have some impact on TEFL and translation, which is

explained in what follows.

Recommendations
It is imperative that FL learners and translators be made aware of the dif-

ferences holding among texts representing the same genres in terms of their

-29-



Al-Basaer A Refereed Scientific Joumal, VoI' 7, No.2 (September,2003)

linguistic configuration and cognitive sffucture in the same language and

across different languages. Only in this way, would-be translators as well as

FL teachers can be equipped with the relevant skills that enable them to em-

ploy a given lexico-grammatical feature to serve the intended rhetorical

function, and to sequence the various features in the most appropriate cogni-

tive structure during the process of creating a text. In other words, they

would be able to produce/translate texts that prospective readers find normal

in the given language. However, the need sometimes arises when another ap-

proach is adopted viz. to keep intact the flavour of the origninal text. To do

so, one has to use the lexico-grammatical features and congnitive Structure

that are mostequivalent to those of the given text, which is a must in produc-

ing/translating literary, religious and legal discourse.

These assumptions should, in turn, reflect positively on the methodology

of both TEFL and translation. In foreign language and translation contexts,

syllabuses and curricula as well as teaching and even assessment methods

have to be explanatory rather than merely descriptive and prescriptive. This

sums up the major difference between the traditional sentence-based ap-

proach and the advocated discourse/genre-based approach.

However, new research that can attempt more texts representing different

genres in the same language and across different languages is still exigently

sought, so that new developments in mainstream linguistics can be duly ac-

commodated.

Appendix
Promotional genre

(The following texts are originally written in Arabic. They have been

translated by an Arab professor of translation who did his best to provide as

literal a translation as possible. The translation has been verified by two oth-

er Arab linguists and translators.)

T1

I would like to apply for vacancy no. ED2, 'lecturer of Arabic' in the Fa-

culty of Education, which appears on the University's website (Move 1). I
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hold a Ph.D. in Literature and Criticism from Yarmouk University, 1998,

and M.A. in Literature and Criticism from Yarmouk Univeristy, 1989, and a

B.A. in Arabic Language from Beirut Arab University, 1975 (Move 2, Sub-

moves i and ii). I taught Arabic language at the Ministry of Higher Bluca-

tion in Jordan in 1990, and in Al-Balqa'Applied University in 1998, and in

ZayedUniversity from 1999 to date (Move 3).

Please find enclosed my detailed cv together with copies of the necessary

credentials (Move 4). I am willing submit genuine and authenticated comp-

ies when required (Move 5).

With my utmost regard and appreciation (Move 6).

Dr. A. A.

T2

I've come to know that you need a chemistry lab supervisor in the Fujaira

campus (Move 1). So, I submit this application enclosing all the required

documents and expererience certificates (Move 2).My practical experience

has been in the field of lab work since my graduation till now (Move 3+Sub-

move i and ii).

My enclosed documents will help you assess my ability to supervise the

lab, and if you have any queries please call me on mobile: (number) (Move

4).

Hoping that you'll consider me for this job or any other job that suits my

qualifications, accept my regards.

Sincerely, (Move 5)

M.S.

T3

I'm S. A. a Jordanian nurse, born in 1975. I hold a diploma in nursing

from Refedia Nursing College. I've worked in Al-Bashir Hospital, Amman

for five years and I'm currently working for the Saudi Red Crescent (Move

l+sub-moves i,ii ).
I'd like to work in UAE, and I'm enclosing copies of my credentials and

experience (Move 2), and I hope to consider me for a job at your university.

Please call me on (number of mobile) (Move 3).
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Sincerely, (Move 4)

S. A.

Academic genre

(The translations given below are done by the respective authors. The

original texts are kept intact.)

T4

This paper reports findings from a field survey designed to explore the

advertising problems that marketers might face in developing and managing

an advertising campaign (Move 1). The data was obtained from a sample of
90 respondents, involving 30 marketing managers and 60 non-management

marketing staff, associated with 30 cosmetics manufacturing companies in

Jordan. In a self-administered questionnaire, the respondents were presented

with 16 potential problem areas and were requested to rate them on a five-
point Likert scale (Move 2). The following four problem areas each with a

mean score of 4,5 emerged as areas of major concern: inability of advertising

tools to stimulate market response, insufficient budget, lack of personnel

trained in advertising work, and insufficient incentives offered to advertising

personnel. A principle component factor analysis of sixteen problem areas

generated three broad factors, which we labeled as "technical problems", and

"personnel problems". These three factors accounted for a total variance of
42.6LVo for the total sample. In terms of relative contribution, the factor re-

ferred to as "technical problems" accounted for the largest variance

(35.27Vo\, "budgetary problems" accounted for 33.40Vo of the variance,

while the "personnel problems" contributed 3I.33Vo of the variance. The

identification of "personnel problems" as a potential problem area in the de-

sign and execution of advertising programs suggests the need for incorporat-

ing personnel component in the current models of advertising campaigns

(Move 3). The paper concludes with an examination of the implications of
these findings for the cosmetics industry and marketing managers entrusted

with the task of developing effective ad campaigns, and identifies areas that

may be addressed in the future research efforts (Move 4).

T5
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The effect of the rotaion of the methyl group throug a polar angle from 0

to 360 on the rotational constants A, B and C of the CH CN molecule, over

the range of bending angle (a+b) from 0 to 50 (is examined) (Move 1). The

variations in these constants for the v =I, 2 and 3 vibrational states were

found to be negligible, (Move 2) therefore the three hydrogen atoms of the

methyl group can be considered as a point mass of 3m in calculating the mo-

ment of inertia tensors (Move 3).

T6

In this paper the connection between scientific research and economic de-

velopment is analyzed (Move 1). It is shown clearly tht implementing tech-

nologies based on local research is the real base of development rather than

the import of technology (Move 2). The role of industrial corporations and

universities in financially supporting scientific research is stressed upon. Fi-

nally a detailed surgery (the author must mean'survey') on the expenditure

of scientific research is included (Move 3).
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Polyphenols from Ziziphus lotus grown in Tunesia

Dr. Fadi Qa'dan
School of Pharmacy, University of Petra

ABSTRACT

Four monomeric and four oligomeric flavanoids have been identified
from the root bark of Ziziphus lotus traditionally used for the treatment

of diabetes in Tunisian traditional medicine. Flavan-3-oles are (-)-
epicatechin (1), (+)-catechin (2), ()-epigallocatechin (3) and (+)-
gallocatechin $); proanthocyanidins are epicatechin-(4??8)-catechin

(procyanidin B-1, 5), catechin-(4??8)-catechin (procyanidin B-3, 6), cat-

echin-(4??8)-epicatechin (procyanidin B-4, 7) and gallocatechin-(a??8)-

gallocatechin (prodelphinidin B-3, 8) were isolated. The reported com-
pounds were established as their peracetate derivatives, on the basis of
their chemical and spectral evidences. The spectral data of the peracetate

derivative of the prodelphinidin (8a) are reported.
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Introduction

Plants from the species of fruits trees in the genus ziziptus (Rhamnaceae) are

examples of multi-purpose plants with great potential for ethnomedicinal use. The

species itself, parts of the plants and herbal preparations are used in the

ethnomedicine. Ziziplrus species are often used in the folk medicine for the treatment

of diabetes mellitus (type II), wound healing antibiosis and for their anxiolytic and

sedative properties. ziziphus species are known to contain cyclopeptide alkatoids,

triterpene saponins, zugar, flavonoids and tanninsl'2'3. Ziziphus lotus (L) Desf. root

bark is used in Tunisian traditional medicine for its antidiabetic propertiesa.

Chemical analysis of this plant has led to the isolation of several cyclopepfide

alkaloids5s and dammarane q?e saponinsT from the methanolic extract of the root

bark. Furthermore, an alkaloid mixture of this plant showed significant antibacterial

activilyE. Ziziptnts species contain large quantities of tanninsl'e. However, a detailed

analysis of the chemical nature of the tannins from Z. /olzs has not been reported.

The present investigation deals with the isolation and identification of polyphenols

from the methanol extract of Z. lolus root bark. Such investigation led to the isolation

of four flavanols (l-4), three dimeric procyanidins ($7) and one dimeric

prodelphinidin (8).

Results and Discussion

All compounds l-t were isolated from the ethyl acetate fraction obtained from the

methanol extract of the root bark using Column Chromatography on Sephadex LH-

20 followed by MCI-gel.
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('H-NI\,R, ESI-MS, optical rotation) in comparison with authentic samples. The

procyanidins !7 were identified through spectroscopic data [ESI-MS, 
tH-tttWn,

optical rotation, CDI of their peracetate derivatives, which were identical with those

previously reported to'l l'12.

Compound 8 showed a prominent quasi-molecular ion peak at m/z ll37 in the ESI-

MS (M + Nal* of its peracetate (8a), which suggests a B-type diflavanoid

constitution composed of two (epi)gallocatechin units. rH-M1fi. of 8a in CDCIr

(400 MIIZ) gave two sharp two proton singlets at 6 6.74 and 6.99 ppm typical for

pyrogallol type B-rings of the constituent flavan-3-ol units. All the heterocyclic

protons could readily be assigrred from the IH-IH-COSY spectrum. The long-range

couplings between the H-2 (C) and H-2 (F) proton signals and the respective tD'l6'

signals allowed to distinguish between pyrogallol type B- and E-ring proton signals.

The large coupling constants of the C-ring proton signals (Jzs: l0 tlz and Jt,+= 9.4

IIz) confirmed the 2,3-trans-3,4-trans relative configuration for ring C. The broaden

overlaoing signals of H-2 (F) and H-3 @) protons at 6 5.02 ppm and did not allow

the determination of the 2,3 relative stereochemistry with certainfy. This observation

has already been reported for the peracetylated gallocatechin-(4cr-+8)-catechinr3 and

can be explained by conformational changes of ring F. However, complete acid

degradation of 8 in the presence of ptrloroglucinol yielded gallocatechin-(4a->2)-

phloroglucinol from the upper unit and gallocatechin from the lower unit as the only

cleavage products cleady indicating the 2,3-tror position in the F ring systemra.

The degradation products were identified by comparison of t}te spectroscopic

properties (NlvfR, [o]) of their peracetates with authentic samplestr. The loaction of

the interflavanoid linkage in 8a was r€cqlnized by.the 3J long range correlations

GIMBC) of the H-4 (C) proton (6 4.51 ppm) with the C-8a (A) ( 6 155.6 ppm) and
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C-8a (D) (6 152.3 ppm) carbons asthe key correlations inthe case of 4-+8linked

procyanidin B-3 peracetatetu. The corresponding C-8a (A) signal was assigned by

the 2J EC correlation from C-8a (A) to H-S(A) and the 3J coupling to the H4 (C)

proton signal. A negative argument for the 4,6-interflavanoid bond is the lacking

cross peak in the HMBC fiom C8a (D) to any D ring proton. The negative Cotton

effect in the CD spectrum of Ea confirmed its 45 absolute configurationlT'lt. Thus, 8

was identified as gallocatechin-(aa+8)-gallocatechin. Compound t has previously

been isolated from Crstzs incamrs (Cistaceae)ll and Z. spirc-christi @hamnaceae)e.

Future investigations will deal with the pharmacological test of the individual

compounds to prove whether they are involved in the antidiabaic effect of this plant

or not. These investigations refered to the fact that (r-€picatechin has shown

antidiabetic effectre.

I
8.-o

c

OR

R =H
R =Ac

OR
I

OR

pR

R

I
1

o

Ro

1

o
F

8

8a

to,
OR

-41 -



' Al-Basaer A Refereed Scientific Journal, VoL 7, No. 2 (September, 2003)

Experimental

General tH l.Ilvm. spectro were recorded in cDCll on a varian Mercury 400 plus.

cD spectra were measured in Methanol on a cD Spectrometer Avrv 62A DS.

Acetylation was performed in Ac2O-pyndine (1,2:l) at room temperature for 24 h.

ESI mass spectrometer: Quattro LC-Z (I!ficromass). Analytical TLC was done on

silica gel GFzsr plates (MercD in solvent system EtoAc-HCouH-rto (lg:l:l).

compounds were visualized as red spots by sprayrng with vanillin/FlCl reagent.

Preparative TLC was performed on silica gel plates (Kieselgel 60 F254,0.5 mm,

Merck) using toluene-Me2co (7: 3) for peracetate derivatives. optical rotation ([a])

was measured using a Perkin-Elmer polarimeter 241.

Plrrnt meterid rhe root barks of Z. lotus were collected i" April 2001 in the region

of Monsatir (Tunesia) and identified by Dr. R. Engelshowe, Universlty of Muenster.

A voucher specimen is deposited at the university of petra, AmmarL Jordan (code

number 4/2001).

Ertrrction, isolation and identificetion of compounds. The dried root barks (500

g) were ortracted successfully with methanol (3 x 2.5 L) at room temperature; upon

evaporation of the Meoll, the residue was treated with petroleum ether (3 x 500 rnl).

Successive extractions with ethyl acetate (7.s L) gave, on evaporation of solvent

brown solid of 5.3 g. The ethyl acetate portion was subjectod to chromatography on a

sephadex LH-20 column (3.8 x 50 cm) with Ethanol 96yo to afford 16 fractions (ca.

300 ml each). Fraction 5 was purified by MCI-gel cHp-20p (2.5 x 25 cm. 75-100

pm; Mitsubishi Kasei corporatioq Tokyo) chromatography using 2o-go% Methanol

(2 L) linear gradiurt to give compound 2 (r7o ml-330 nrl, 15 mg) and compound 1

(770 rnl - 910 ml, 16 ng) Fraction 6 was purified by MCI system r,irth a 20-s0o/o
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shaking. The solution was then concentrated under a stream of Nz to drynesq the

mixh"rre was then purified by MCI system with a l0-5u/o linear gradient (2 L) to

grve gallocatechin-(4a-+2)-phloroglucinol (720 rnl-790 ml, 4.2 mS) and

gallocatechin (1050 rnl - I100 ml, 5 mg).
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Electrodynamics of Helical Wigglers

for Free-Electron Lasers

Dr, Imad Jabaer
Rawdat AI-Ma'aref College and Schools - Ammn

ABSTMCT

The exact expressions for the magnetic field and vector potential inside a

bi-helical wiggler, used in Free-Electron laser, are obtained by solving

the differential equations for the magnetic field using the helical currents

as the boundary conditions. This approach of the problem is original.

Next, the trajectory of an electron entering the helical wiggler with rela-

tivistic initial velocity in the axial direction and any arbitrary initial ve-

locity and initial coordinates in the transverse direction is obtained. Final-

ly, the average power radiated by an electron having such a trajectory is

obtained. The results indicate that the radiated power increases with the

magnetic field magnitude and the axial speed, as expected. However, for

a large range of values of the axial speed, the slope of the power is rather

flat until the speed reaches approximately 0.85 times the speed of light.

Then, to obtain better perforrnance, the condition "l>2 becomes almost

compulsory.
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I. Infroduction

The Free-Electon laser 
- 
(FEL) is a powerfut source of tunable, coherent

electnomagnetic radiatiou 
-which 

can operate- in a wavelength interval extending nom
about I mm to the UV, and perhaps the soft x-ray region

The earliest worlq which 
leals yrth th_ e production of radiation from electron beams,

was.done by H. MoE I' He investigated the radiation production Ui l*t efe"t on U"a-s
passing through a succession of electric or magietic netos oraternating poianty. oue to
theaccelerations produced by tlrg bending naglets, electrons travellid il;urved orbits
in FEIJ emit syncbrotron radiation. The FEl-radiation is causea uv ilssing clectrons
down a magnetic device lcnown as a wiggler, that is, a transverse -i6;; n"ro *t orc
direction revolves with distance along the beam axis. ttre *iggler may-be ahelical field"
produced by a bifilar helioal windings, or it may be a dual *iEglo a3 

, or pcrtraps a t;gr,
intense light wave (elecuomagretic wigetd) t . n t"i6* p.dG; a normal
synchrogon ladiation spectnrm with a critical energr deterri-ined by the radius of thc
electron's orbit in each section of the wiggler and thcilectron energr.-

orrc 9f the important features of FEL is its tunability in conventional lasen, the
oryrating_fiequency is fixed and determined by the qiuntized energr lwels of the
electnons in the excited medium.

This paper is organized as follows. In ssction E we derive the magretic fictd and thc
vector potential producedty a helical wiggler. In section Itr, we study the tajectory of
an electron ravclling inside the helical wiggler; it is assumcd to have certain i"itiaf
To${9* In section rv,.-wc find-th9 average power radiatcd by an elecron moving in
the helical wiggler. Finally, conclusions and a briefdiscussion ofresults are gven in
section V.

U. Magnetic Field and Vectorpotential due to Helical Wiggler

In this section, we are going to derive thc magnetic ficld produccd by a helical wiggler.
Thus, the ourrent in the hclical windings will bc represented by an appropriate surface

current denstty on a oy'indrical surface. Sincc the regions inside and oraside thc cylinder

have no other current sourc,es, the magnetic field is curl frec, i.e. vx.8=0 andv.E=O
always. Then, solutions for the magnetic field insidc and outside the cylinder can be

obtained and then narched according to thc appropriatc

boundary conditions, naoely, E, fl -=E nfl -.and 
(E- - E n ) -.x i = ! R w' ere n E,

is the surface current dcnsity and "4" is the radius ofthe belix

Using VxE=0 and V.E=0,wewritc

.l

i

I

I
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A . AB- A2B. ,0'8., *(,7 )*#+r' jff=o (r)

I*tting B,(r, cp'z)= R(r)Q(QZ(z) and noting that the magrretic field is periodic in
both q and z directions (due to the symmetries of the klicd cunent) which indicates
trigonometric dependence of O (q) andZ(z), wc find that the equation of R(r) is
Bessel's equation with solutions loand Kn; the modified Bessel's functions of ordcr n ,

So 8, can be written as

p _ S I A*cos ne cos mk,z + A'-cosn g slz mk rz+ B^sin n<pcos mk rz
"'" - #+ B'-sin ngsinmk,zJl,(mk,r) (2)
and

Er _ \.IC- cos ng cos mk rz+C'-cos ngsinmk rz + D^sin ngcos mk,z
u2qt - H* D'* sin ng sin mk ,z J K ,( mk ,r ) €)
where the coefficients of the modified Bessel's functions of the second kind K" arc set
to be zero inside the helix in order to have a finite solution for the magnetic field. ln the
same scnse the coefficients of Ioare set to be zero outside the helix. Using the

components of V x F = 0 with equations (2) and (3), we can write

o _ \- 1/,- (nk,r )-;!1,(mk,r )J[ A^cos nqsinmk,z - Al^cos nqcos mk,z
D,a,= L m,tf

''^ + B^ sin ng sin mk,z - B^ sin nqcos mk,z J (4)

and

^ = IK" -r(nk,r) +l- K,(nk,r )J[Cl cos nqcos mk,z - C^ cos n9 sin mk,z
Br* = L mfrzr

''' + D'nsinngcosnmkrz- Dnsinng sinmk,zl. (5)

Using the fint boundary condition Br d - Br -t at the surface and equating coeffrcients
of trigonometric functions, one gets

A^= -v-C ^ A'*= -v-C' *
B^= -v^D - B:= -Y^D' -

K *r( mk,a ) + -!- K,1 
^k,o 

1
where v- = 4-:o

I *r(mk,a) - -l- I,(mk,a)
mEra

One can also find that

I B* cos ne cos mk,z + B'^ cos ng sin mk ,z + A'^ sin ng cos
p -S"'n - ft- A'- sin ng sin mk ,z J fi r,{^r,r 1

and

[ -D'- cos ttg cos mk rz + D- cos ng sin mk rz + Cl sin ng cos mk 
"zp -Su1* - *-c:sinngsinmk,zJ;frx.{*,r) (s)

Thc second boundary conditioq togeder with equations (2) ,(3),(7) and (8)yield

(6)

mk,z

(?)
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4n * =, $ [P^cosnq cosmk,z+p)cosng sinnk,z+g:sinntpcosmk,z
^nr=L 

n
- "n r Q'* sinnqsinmk,zl (S )

and

!f- = I IQ-cos nQ cos mk,z - Q^cos np sinmk,z - Pisinncpcos mk,z
c ' 7^ + r; sin nq sin mk,z J 0o)

where

Qn= ltnB n O:= It^B' n
P^= F^A ^ PL= FnA' n (ll)
wrd4^=-l-V,(^k,o)+LX^(nta).to solve rhe set of unknowns , e^, e,^,mKra vn
P^ and P'^in equations (9) and (10), the cunent density at the boundary is to be

defined as shown in frgrrrc l.

Figure I : The current density distribution ofthe bihelical wiggler

The current density can be rcpresented in terms ofFourier expansion as

.2,41
K (z,p) = )=.g[co(/ p - lk,z)l

t-t 4-
where n/on is the current in the helices. If "c" is their pitch angle, we write

Kr: K sin aand K,: K cos u.

N-ow substituting these expressions in equations (9) and (10), and equating coefficients
of the resulting equations allows us to write the mapetic fields inside ai<l outside the
helices as

En1r,9,z1=iA, {-sin(lq.-lk,z)[1,-(lk,r)-fit,tn,4Ji-cos(t1-lk,r1t'(lk'r) "
krlt-t +cos(lg-lk,z)1,(tk,r)2J eZ)

and

Al-Basaer A Refereed Scientific Journal, VoL 7, No.2 (September, 2003)

K(Am-2)
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E *1 r, 9, z 1 =fA' { 
s in(q - t k'z ) [ K'-'( I k'r ) + [ x' { t t 

" 
y ; - cos (tg - lk'z ) ff '

(14)

curr€nt density. The z-component of equation (la) is written as

, no cun€nt is present inside the wiggler . So , "/, - 0 and

''' + cos(g -lk"z )K,(lk,r )21

where 4 =
&kll.aoosa

dIr(tk,e+!K,(k,a)l
vil

These expressions satisfi tlre requirements Vx.F=0 and V'F=0,and match the

bourdary conditions on the cylindrical surfaoe. This result agrces with thc magnetic

field for a single open helix which was formd by Smythe5,and Blewett er.a/ 6.

The vcctor potentiat i, proOucea by the wigglea can be found ftom E = Vx 7 . But

since we are interestcd in the dynamics of the electrons travelling along the axis, we are

going to find ttre vector potential just inside the helices . Each rectangular compolent of

the vector potential satisfics the Poisson's cquationT,

vri=-9j
c

wher€ n "I' is the

v2A-=-!J-. Bvt' c"
y2A,=0, which'*"' |$a 

L*r.i#*ff=o.
The p and z dcpcndencies of the components of 7 must bavc the same form as those of

the components of E. Using this fact and writing E = V x 7 in clinaricat coordinates
and matching the trigonometric terms, the vectot potential can be written 8s

L0,q,, ) = tE#;,, tk,r ) sin( Is - tk,z )]i

. tf; f fr 1 ^f 
uc,r ) - ft r, ( tk,r )l cos( te - tk,z ))g

(13)

(15)

Narrow electron beams arc used in frec elecEon laser technology, which means that
most ofelectrons 

"t" 
gayslling vcr| close to tbc wiggler's axis. So we sball conc€ntrate

to find the tajeclory of an eleclron moving nearly on the axis of the helical wiggler.
H€,nce, for r r 0 ( the electron besm is very thin compared to the radius of the laser

device ) only the I :/ terms survive and 7 can bc approximated as

(ro)

it convenient to

i,(q,, ) = ! 6ir1 9 - k,z )i + cos( 9 - k,z )q ]
E,

vvlete Bo:1/2, the tranwerse field amplitude at the Dds. We found
nryite this vecor potential in Cartcsian coordinrtes
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Z(x,y,z) = -ffr^o,rr-cosk,z l). 07)

For electons moving with relativistic speeds, this vector potentid appears to be
produced by an electromagnetic wave. Enerry will be tansfonned from electons to this
wave, producing synchrotron radiation with critical energ determined by the radius of
the curvature ofthe electron's orbit. Therefore, it is necessary to find the tajectory ofan
elecbon moving inside the wiggler and affectcd by this vector potential.
m. Electron Trajectory InHelical Wiggler

The lagangian * L" of a relativistic travelling charged particle moving in a magnetic
field is written as '

L=-*' *4 Z,iTc
' ,,2

where 7 =ll-a1-)a. Using equation (17), the Lagrangian of an electron travelling near

the axis of a helical wiggler is written as
I

L=-t"- -9(A,i+A"j,).'tc''"

Canonical momentaPrare given by P, =9. Then we urite
axL

4=y*-lA, , Pr=yny-1,t, and Pr=1m2. (lS)

The Hamiltoni an"H " of the electron is given by 8

y =frrrr-1=^1m(*2 +iz +z'z )+d
*hiJ=; be writtsn upon using equatiootlrry r"

n =J-Kpr+9A,), +1pr+!Ar)2 +p: l++.
Ilamilton's equations are given by E ,, = -+, ufiich indicates that 4 = 0 and

&L

Pz = 0 , which , in turn , means that P1 and Pr are constants of motion

Therefore, using this fact togetlrer with cquations (17) and (lE) and assuming the most

general case at which the electrons enter the wiggler at r : 0 and z - 0 ,the sin k.z

termin( 17)disappeanandwe gEJPr=/tw- and P, =f *--*' Crt

where v- and v, ue the tansverse components of the initial velocity.

51



Al-Basaer A Refereed Scientific Journal, Vol. 7, No. 2 (September, 2003)

Using( 18)wewriteu, -u- -*sink,z and vr=r.+*bosk"z-ll.

Energy consewation can be used to find v, , rather than using tlamilton's equation, as

,"=n%It*fsrnk,z+9cosk,r1" where v- is the initial axial velocity of the

electrons. A=v--1Jle-)'* 2"8: u-,8=34r- arrd
rmcEz rmcEz rmcrz

c=(:+)'-*,*
rmcKz rmc&,

In order to obtain the electon trajectory , these velocities must be integrated. Due to

the complicated time dependence of the z coordinate , this operation is quite difEcult. A
perturbation analysis can be carried out according to the magnitudes ofthe coefficients

in these expressions. It can be seen that I and C are very small oompared to I , since '{
is ofthe order ofc2 ( v- is relativistic ) , where I and C are depending on v- and v.
which are very small 61of ttre order of I0'2 c ). Both I / A andC / A canbe igrrored

for large 1 .

For zero initial conditions, there will be a betaton oscillation6; magnetic kicks must

be intoduced at the entrance to reducc this betatron oscillations to negligible

amplitudes . If the magnetic kick gave the following initial conditions ; v- : 0 ,
x o = | o - 0 and vro -- eB 

" 
/'ymc, theorbit of the electrons would be

aR
7(t)=---{(cosk,v-t-l)i+sink,v-t i}+v*t2 (19)

f mcv_E;
and

ift ) =# { sin k"v -t i - co. k,v -t itl + v - i

ry. The Power Radiated In The Axial Direction

The instantaneous power per unit solid angle radiated by the elecbon crossing the

helical wiggler is given from7
t (t -r =lt2dp ", 1fi, [t - p)'pJl

t2l tda 4nc (,_0;y
where i is the unit vector pointing from the electron to the observation point ,

F=i/cmd $=$tc, iandiare the electron's velocity and acceleration,
respectively.

(20)
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The electron's orbit described by equations (19) and (20) is a helical path as shown in
{rgtne 2 . The unit vector i can be unitten in terms of a vector pointing from the origin
of a fixed coordinate system to the point of obsewation F, , and a vector pointing from

the origin to the position of the electron i . From figure 2 we write rt. = R" - i,

Without loss of generality, one can locate
the observer in the r-z plane , then we

*ite "4 =R,sindi+R, cns12 .

Equations ( 19 ) and ( 20 ) indicate that
the transverse components ofr and v are
very small compared to the z-component
hence, we can writ€4 

=v@t 
2 and

$=!= e Accordingly , we wrire z-c
F= R"sin 0 i+(R,cos}-v-t)2

where the unit vector i is in the

direction of ^fr.
It is common to find the radiated power in FEL research in front of the device ( i.e. at

0 = 0 ), where the maximum power is radiated there. So , equation (21) yields the
instantaneous power radiated by the electron in the axial direction which is formd to be
equal to the average power radiated by the electron during its trip through the helical
wiggler as

dP =fdP\= "'Bl s, (t+g)
do \do/ 4trm2ct' (t-F)' 0s9<l (22)

typical value ofthe wiggler field of20 k G (figure 3).

To drawconclusions from this resulgtheaveragepower willbeplottedversus / fora

logldPt d(U

Figure 2: Illustruion ofunit veclors used

logldPr dO) versus P
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V. Discussion Of The Results And Conclusion

The radiation power in thc axial direction is found to increase with thc field magritude

and the a.xial velocity. An4 in order to obtain more power for a timited o<ial velocity,

the futurc devices may employ larger field values ( superconducting helices), causing

the otbit radii to increase and this may violate our assunption of small electron's orbit

radius of curvature. For futrle wort, it would therefore be a worthwhile and

challenging task !o obtain the oect tajectories of the electrons without any

assunpions . Hourcv€r, an interestingaspect is obscrved about &c dependence of the

radiation powcr on the orial velocity . Thc power curve is rather flat rrntil this speed

reaches approximarcly 0.85 the speed oflight. This range corresponds to the values ofy

betwcen one and two. The lower energi€s are not ofinterest since the optical

wavelengths can be achieved only at high energies. Then to obtain better performancr,

both for the ponar levels and snall nnvelengths, the condition p2 becomes almost

compulsory.
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