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feli` cec x"ce xnr xdf 'text

m"anxd it lr zlkz zriav
miirah driav ipnnqa yeniye

dncwd

m"anxd ly rcind xewn

bcdÎoeflg iedif
mieelip driav ipnnqe driavd jildz

m"anxd xe`iz xe`l zlkz ly ziyrn driav

oepeic

mivewÎddw oenbx`

oli`Î`lw ly driavd myxn
mekiq

dncwd

d`xpk ,mipya ze`n iptl xak oihelgl l`xyia dwqt zlkza ziviv zriav

mipe`bd ztewz jldna1:`aen dtewz dze`a ekxrpy l"fg ixn`nn dnka .

"fpbp zlkzdy ,oal `l` zlkz epl oi` eiykre"2dtivx iedif zxeqn drhwp jk .

zexeca eyrpy zepeiqipd lk z` jkitl .df rav wted epnn inid xevid lr

zenxae ,cala zeixyt` iedif zervdk ze`xl yi zlkzd xewn iedifl mipexg`d

zepey zexazqd3.

ici lr mipy d`nn dlrnl iptl lgd dzvtde zlkzd yecig iyrn ote`a

oepeicd mr zlkzd rav xewn z` ddify ,oifc`xn x"enc`d4zepexg`d mipya ;

*s`y wipweq dnrp x"cl oke ,xn`nl eizexrd lr xbah edil` axl dpezp epizcez

.miieqipdn wlga dtzzyd

1iy jeza ,"?l`xyin zlkzd dwqt izni`" ,bevxd ield `"i axd e`x ,zepeyd zercd lr

,onxciif odkd 'i ;85±81 'nr ,f"hyz aia` lz ,(bxaqtlee ediryi 'xl laeid xtq) ediryil

zlkzd dwqt izni`" ,xbah '` axd ;25±19 'nr ,(e"pyz) 3 c"ca ,?"zlkzd dfpbp izn"

,('zlkz lizt' zceb` z`ved) zlkzd ipiipra qxhpew ,zivivl mkl dide :jeza ,"l`xyin

.bk-ci 'nr ,f"qyz milyexi

2.fh gly ,`negpz ;d ,fi dax xacna

3C. E. Twerski, “Identifying the Chilazon”, Journal of Halacha and Contemporary

Society, 34 (1997), pp. 77-102.

4wx oiivp micedid zexewna (onbx`de) zlkzd lr eazkpy mixwgn ly zeax zexyr oian

g"nyz milyexi ,zlkzd ,oiihyxea mgpn axd azk `yepa mkqn xtq :miccea dnk
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) mivewÎddw oenbx`d `ed zlkzd oefligy drcd zlaewnMurex trunculus,(

zceb` ly dzelirtl zeced xwira zivivl milizt zriavl ea yeniyd agxzde

minecwd zexewnd gezip lr xwira miknzqn mixg`e dl` miiedif .'zlkz lizt'

lawzpy rcind zn`zd zpigae ,ibele`ikx`d `vnnd lre l"fg ztewzny

.epinia epl mixkend rav zehela ilra miinid mixevil

xe`izd `ed otec `vei ,l"fg ztewzn xzei mixge`n zexewn xcrd gkepl

awry ,'dxez dpyn' exeaiga zlkza ziviv zriavl m"anxd `iady hxetnd

df xn`n zxhn .xwgnde dkldd zextqa dax zeqgiizdl dkf zizkldd ezeknq

oravd xewn dn ,m"anxd `iady driavd myxnl xewnd did dn xryl zeqpl

dniyi driav zhiya xaecn m`de ,xikfn `edy driavd ipnnq x`ye5.

m"anxd ly rcind xewn

m"anxd azk6:

y zlkz oiraev cvikjk xg`e ,ciqa eze` oixeye xnvd oigwel :zivivl

jxck ea `veike dld`a eze` migizxne ,iwp didiy cr eze` oiqakn

zibeq z` diigzl xxerl dpy miyelye d`nk iptl lgdy oey`xd .[oiihyxea :oldl]

zpya xhtp) oifc`xn x"enc`d xpiil jiprd jepg oeyxb iax did dyrnl dkld zlkzd

ipenh ipety :zlkzd ixtq ,eixeaig zxcqa e`x ,oepeicd ly iedifa ccivy ,(1891-`"pxz

bc zedf oipra" ,cx`lbp` dnly axd ;h"pyz wxa ipa ,zlkzd oir ,zlkz lizt ,leg

ici lr azkp aeyge siwn xwgn .anw-dlw 'nr ,(g"pyz oqip) `i ,l`xyi xe` ,"zlkzd

z` lawl dhp xy` ,(l`xyil ipyd iy`xd axd minil) bevxd ield wifii` wgvi axd

:mipenbx`d ipine (dpihp`i) zilebqd enk zepeflg ipin ly iedifdRabbi I. Herzog, The

Royal Purple and the Biblical Blue, Argaman and Tekhelet (E. Spanier ed.), Jerusalem

1987.ddw oenbx` oeflga xaecny erixkd miax mipaxe mixweg .[onbx` bevxd :oldl]

fenz) c ,dl ,oirnd ,"epinia zlkzd oeflg ly ycgn ielibd" ,onxciif odkd 'i e`x ,mivew

:oldl ;dpye mewn oeiv `ll] zlkzd ze`lel ,miealhiih i"y axd ;39-27 'nr (d"pyz

.[miealhiihI. Ziderman, “First Identification of Authentic Tekelet”, BASOR, 265

(1987), pp. 25-33; O. Elsner & E. Spanier, “The Past, Present and Future of

Tekhelet”, in: The Royal Purple and the Biblical Blue, Argaman and Tekhelet (E.

Spanier ed.), Jerusalem 1987, pp 167-177.oeicl dlr dpihpid mr zlkzd xewn iedif

'nr ,(a"qyz a`) fiz ,dxezd xe` ,"zlkzd ielib" ,oltw 'y lynl e`x ,ycegn

e`x ,dl` miiedif lr ipaxd giya dzlr zepwtq hrn `l .[oltw :oldl] fkyz-akyz

dpenvr ,` ,ezlgp lag ,"ziviva zlkzd iedifl" ,oiihyt` awri axd ,lynl–milyexi

.45-2 'nr ,(jix`z oeiv `ll)

5,"m"anxd it lr zlkzd oeeb" ,xnr xdf e`x ,xg` haida dagxda epwqr xg` mewna

.87±77 'nr (a"ryz zah) 2 ,ap ,oirnd

6,iliawn i`gei zxecdn dad` xtq dxez dpyn xtqay gqepd t"r ,a ,a ziviv zekld

.100 'nr ,d"qyz dtig
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bc `ede ,oeflg mc oi`ian jk xg`e .oird z` helwiy ick oiyer oiravdy

mcd z` oipzepe ,ievn `ed glnd miae eick xegy ence mid oirl epir dnecy

,oiyer oiravdy jxck da `veike `ipeniwd enk oipnnq enr oipzepe ,dxeil

zxev `id efe .riwxd oirk dyriiy cr xnvd ea oipzepe ,eze` oigizxne

.zivivly zlkz

oipn ,`id m"anxd `iany driavd xe`iz z`ixwn dlery dpey`xd dl`yd

dbdp `l xak eztewzay ixnbl xexa ixd ?"zivivly zlkz oiraev cvik" rci `ed

eplv` epi`e" :zlkzd oiipra dpynl eyexita ely eixac rwx lr xwira ,zlkzd

`l` zlkz `xwp xnva lekz oeb lk oi`y itl ,ezriav mircei ep` oi`y itl ,meid

"ecal oald miyer ep` jkitle ,meid zixyt` dpi`y znieqn zelkz7zexyt`d .

zlkzd zedf z` n"dit zaizk xg`ly mipya dlib m"anxdy8ixdy ,dxiaq dpi`

oi`e li`ed" :yxetna oiive xfg eiig ly xge`nd alya eazkpy eizeaeyzn zg`a

"cala oal `l` epl9zrici wxy m"anxd oeyln wgeca cenll eqipy eid mpn` .

einia dreci dziid oiicr oeflgd ly ezedf j` ,dnlrp driavd zk`ln10mle` ;

`weecy yxetna azk m"anxd oa mdxa` epiax ixdy ,dwegx zepyxta xaecn

ici lr df bc zxkd i` meyne" :zlkzd ziiyr dwqt oeflgdÎbc iedif ceai` lya

"zlkzd ziiyr mixge`ndn drpnp zwiecn zxeqn11.

zlkzd rav ly driav myxna exeaiga ynzyd m"anxdy `id zg` zexyt`

wizr xewna `vny12ewitdy zlkz ly xevii x`iz m"anxdy `id zxg` zexyt` .

xkfpd bcdÎoeflgl ddf `edy ze`ce dziid `ly `l` ,edylk ini xevin einia

7.(gt`w i"xd zxecdn) ` ,c zegpn ,dpyn

8wxe ,zlkz el did l"f m"anxd mby i`ceel aexw xyt`e" :oifc`xn x"enc`d ixac e`x

ezriqp dide oekizd mi segl jenq did l"f m"anxde ...zelbd zaiql epz`n gkyp k"g`

,x`aziy enk miyxcne q"ya mix`eand eipniq ici lr oeflgd xg` ytige ,mid lr ievn

.(f-e 'nr ,leg ipenh ipty) "zlkz zevn miiwe ebiyde

9xge`nd jex`izd lr .266 'nr ,glw oniq ,g"iyz milyexi ,` ,m"anxd zeaeyz ,e`la 'i

.h 'nr ,mi`elind wlg ,f"kyz milyexi ,dnly dxez ,xyk 'n dagxda e`x ,daeyzd ly

e`x ,eixtq meqxit mr cin eazkp m"anxd xe`iz lr oifc`xn x"enc`d yexit lr zebyd

.26-1 'nr ,(o"xz) b ,zextqd xve` ,"dyil` ii`n zlkz" ,uiaepiax 'n ,lynl

10weh n"i axd.`p 'nr ,l"yz milyexi ,d ,ycwnde ycwd xir ,iwqpiv

11,h"nyz ob znx ,(dpc 'p zxecdn) myd icaerl witqnd xtq ,m"anxd oa mdxa` iax

.[witqnd ,m"a`x :oldl] 273 'nr

12dyxe ,bx`d ziyrze bx`d :cenlzde dpynd ztewza l`xyia zeaxzd iig ,bxayxd y"`

dl` eixac lk z` gwl ik ,o`k m"anxd ly epepbq itÎlr `ed xexa" :erx 'nr ,c"txz

znkga wqerk daxd mlv` ievn didy einiay gnvde igd rah ixweg ixtqn cg`n

ik (oifc`xn x"enc`d=) l"pd axd zrck eixacn ote` meya cenll oi`e ,d`etxd

."'einia zlkza eynzyd'
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zlkzd zwtd z`y xevid ly ezedf z` xxal mewn yi ef dgpd itl ;l"fg zextqa

.m"anxd x`iz epnn

bcdÎoeflg iedif

:cenlzdn gewl oey`xd .miwlg ipy miniiw m"anxd lv` bcd oeflg xe`iza

xevi lr yxetna xacn icenlzd xewnd .rav `ed 'oir' ."mid oirl epir dnecy bc"

dnec eziixae ,mil dnec eteb - edf oeflg :x"z" :mid oeeba bcl dnecy oeflg dpeknd

"mixwi einc jkitl ,zlkz oiraev encae ,dpy mirayl cg` dlere ,bcl13ixacn .

:ziaxra) "bc" myd mebxzy d`xp ziaxra eazkpy m"anxd oa mdxa` epaxك��(

itivtq ini xevi ly enyl qgiizdl ilan ,ilelin ote`a dyrp l"fg zextqa xkfpd

df mya recid14izkldd ecnrnl e`15ici lr xnva byen df rav" :mca ezriav

oeflg `xwpd ,mia lcbd bc=)"(oeflg inqi xgal` on rlhi jnq mca16yi jkl .

mixevid llk ly dagx d`xed dpyi minecwd zexewna 'bc' gpenly siqedl

zexg` zekikxe zepeflg ipin mb da ellkpe ,miinid17.

eze` xevid z` zedfl erivd ,oifc`xn x"enc`d z` enicwdy ,miax mixweg

oepeicd mr m"anxd x`zn18,efd dfizd z` gzite llky oifc`xn iaxdy `l` ,

e` ,mivew ddw oenbx`a xaecny erivd mixg` mle` .miaxa iyrn ote`a dvitde

zexg` zekikx ipin19oeekzd xevi dfi`l ze`ceea hilgdl ozip `l dyrnl .

13`"r cn zegpn ,ilaa

14."oeflg `xwpd inid miig lra ly scv - oeflg" :` ,ai milk n"dita oeflg gpenl eeyd

15mid ivxye mid zeig ,mibc oia dpgad zniiw my ,ai ,a zexeq` zelk`n zekld e`x

.132-129 'nr ,miealhiih lv` e`x `yepa hxetn oeic .inid oeflgd llkp mday

16.273 'nr ,witqnd ,m"a`x

17lky" :b ,i milkl `"xbd ;"mina bc zenck - lelay enk" :h ,gp milidzl `xfr oa` e`x

miini mixevi zepey zeitexi` zetya meik mb jk ."el didiy zenc lk ,`ed bc oin miay

zekikx dlind zilbp`a lynl ,bc mya mikxkp mipeyShell-fishoepeiceCuttle-fishmb .

lk" :jk bc xcben ,il`xyid wega oiicr zpbernd ,1937 zpyn zixehcpnd bicd zcewt itl

."bc dpi`y oiae bc `idy oia ,minÎziig

18:zipnxbaTintenfisch;75 ,62 'nr ,onbx` ,bevxd lv` e`x ,(1788) qil`kin cec qpdei .

,(1858-1857 mipyd oia mdipy) w`dpiye oeqpielL. Lewysohn, Die Zoologie des

Talmud, Frankfurt 1858, p. 284,a"r dt sc w`dpiiy 'i ,f"ixz dyxe ,` ,xiaynd xtq ;

ezpeeky exn`iy yie ,zlkzd epiry bc oin `edy azk m"anxd la`" :iw dxrd ,oeflg jxr

xwi eppi` la` ,bcl dnec eziixay lecb rlez oin zn`a `ede ,"yitprhpih" `xwpd oinl

jexrd xtq ;301 'nr ,e"nxz dpie ,d ,cenlz zia ,"zlkzde oeflgd" ,oiihyt` '` ;"jk lk

.400 'nr ,e"txz oilxa dpie ,b ,hedew zxecdn ,mlyd

19.ak 'nr ,`"qyz ,zlkz lizt z`ved ,zlkzd `yepa mixn`n sqe` ,xbah '` ,lynl
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l"fg ly xe`izd z` `iad `edy zexyt` llkn `ivedl oi` xen`ke ,m"anxd

.itivtq oin oiivl rci envr `edy ilan

eick xegy ence" :xg` rcin xewnn `ed m"anxa xe`izd ly ipyd wlgd20miae

l ce`n mi`zn df xe`iz oicf`xn x"enc`d itl ."ievn `ed glndly eicd zhela

oepeicd21dpihpid oeflg mr eze` midfny el` mb mixeaq jke ,22gipd bevxd axd .

xegy enc" xe`izdy xyt`e ,dxetxetd oeflgl qgiizn m"anxd ly xe`izdy

df `yepa ehqix` iazk ly ziaxrl mebxzdn gewl "eick23x`ezn ipeeid xewna :

mya oeflgd ly ravd zhela ly oeebdµέλαν)melan=mb j` - xegy ez`xedy ,(

ddk24"eic" e` ,25mebxzd mpn` riten eiazk ly wizrd iaxrd mebxza mle` ,


ونأ�ود
myا xkfp epi` "eick" gpend j` ,xegy rav xnelk ,26mebxz itly jk ,

df27xiyi ote`a exe`iz z` a`y m"anxdy zirnynÎcg dgked dry itl epl oi`

.ehqix`n

cenlzdn xe`izd z` a`y m"anxdy zexyt` llkn `ivedl oi` ,z`f mr cgi

eda` 'x iptl `iad icaf xa awri 'xy xteqn ea ,inlyexid28lr "xegy mibc mc"

dcip zeklda `nhd xegyd oeebd d`xn z` xryl zpn29eick xegy oeeba `edy ,

(`zeic ,zxg)30ravd zehelal mi`zdl mb ieyr "eick xegy" xe`izd mpn` .

ddw oenbx`d lye oepeicd ly enk ,mipey miini mixevi ly (zetexyd e`) zeyaid

vd z` xnyl ozip mlb xneg ly dfk avna .mivewmiaxy xyt`e ,jyenn onfl ra

20dpynl inlyexid megpz ly epelin :it`kl` cyxnl` ,iy 'd :inlyexid megpz ixac eeyd

.[megpz :oldl] 191-190 'nr ,oflg jxr ,d"qyz milyexi ,m"anxl dxez

21.gk 'nr ,leg ipenh ipety ,lynl

22.ckyz 'nr ,oltw

23.77 'nr ,onbx` ,bevxd

24Aristotle, Historia Animalium (A.L. Peck trans.), I, London 1965: V, 547a 7-8.

25,my ,`itqen oinipa 'x ly jexrd sqenae ."eick xnelk dipilnk..." :oln jxr ,jexrd e`x

."dxegy eic ipei oeyla yexit"

26ly mebxzd it lrPseudo Ibn-al-Bitr iq (A. Badawi ed.), Kuwait 1977edil` 'xl izcez . å

azk g ,d d`ia ixeqi` zekldae ,ezrcn ef dlin siqed m"anxd ile`e .ef diptdl xbah

."yaid eicd oirk" (`"r k dcip ilaad cenlzd zeawra) xegyd mcd lr

27mebxzdy oiivl ie`x .ipeeid xewna `le iaxrd mebxza ynzyd m"anxdy `id dgpdd

zexbi` ,zliy 'i axd e`x ,yaeynl m"anxd ici lr aygp jixha oa`l qgeind epiciay

.alwz 'nr ,g"nyz milyexi ,a ,m"anxd

28mlerd xe`iz' xeaiga .onbx`d oeflgn rav `evia dnqxtzdy ,mid lry dixqiw yi`

odn ,mzxveza epiihvdy zecg` mixr mixkfp ziriaxd d`na azkp xy` 'mlek minrde

onbx` (zegley) cele mkye dixqiwe cptxv mb" :ux`d miptay mixr odne seg ixr

.166 'nr ,h"vxz milyexi ,` ,aeyid xtq ,(jxer) oiilw 'y :e`x ,"izin`

29.a"r p ;f ,a dcip ,inlyexi

30.a"r fn oileg ilaaa dtixhd d`ixd rav oiiprl `ed oke ;f ,a dcp dpyn
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rixkdl `et` dyw dpwqnly jk .df avna wx eze` exikde eze` eykx mirAvdn

.m"anxd oeekzd ini xevi dfi`l

oi` ,"ievn `ed glnd miae" ,bcdÎoeflg ly elecib zia xe`izay yibcdl aeyg

zpeek'dznd dnid' mya ziaxra dpeknd ,ocxid rwaay glnd mil m"anxd

mil wtq `ll oeekzd m"anxd ;zekikx zeniiwzn `l eay ,(dzinl` dxigal`)

gelnd mid epiidc ,"g`lnl` xga" mya ziaxra dpeknd oekizd31.

mieelip driav ipnnqe driavd jildz

iewip xnelk ,driavl xnvd zpkd did oey`xd alyd ,m"anxd ly xe`izd itl

oeeba md irah ote`ay miaiqd zpalde ,eay (oilepl) oneydne jelkln xnvd

(mztihy e`) mqeaike ,ciq mr mina dixyd zervn`a dyrp df jildz .adadv

azek mzriav iptl ozytd iaiq zpald jildz lr .iwpe oal xnv zlawl cr

xt`e mina oziixy ixg` ozytd iheg ilyan jxc jke" :dpynl eyexita m"anxd

"oialiy cr eze` oiqkne ,(c`nx)32xib ipa` ztixy zervn`a byed libxk ciqd .

zlawl cr mina xnegd 'ieaik'e ,mini dnk jyna ddeab dxehxtnha mipyaka

'ig ciq'33exyd ,xiipd ziiyrza miipiad inia eyniyy ,ozyt iaiq zpald jxevl .

ciq ina mze`34.

driav zehiy yely zeniiwy xikfp m"anxd `iany driavd zhiya oecp mxha

) dxiyi driav :` .mipravd zepekza zeielzd ,zeiqiqadirect dyesoraivd day (

) mipaxv zervn`a driav :a .rawn xneg `ll xiyi ote`a aiql xywpMordant

31dpyn hrnl ,ziaxra eixeaig lk z` azky m"anxd .miweznd mind ieewnl cebipa

'nr) a ,a ziviv zekldl gt`w i"xd yexit e`x ;axreynd iehiaa o`k mb ynzyd ,dxez

dnbec .(f dxrd ,apz`ed 'dpicn' gpend my ,`i fh zay zeklda driten ztqep

zixard" ,onn '` e`x miipiad inia miazekd axwa ef drtez lr cer .xir zernyna

mil zqgiiznd oeyl dze`a .115-106 'nr ,(a"pyz) 1 ,mipgn ,"ziaxrd on zrtyend

zepitqd oipra ` ,eh mi`lkl dpynd yexita e`x ,mixg` zenewna mb ynzyd oekizd

qtcpae ,(gelnd mid) "g`lnl` xgal`" jxc dixcpqkl`l l`xyi ux`n oda oibiltny

eicecp zra myxp epnn xkip wlgy yxetna azk dpynl eyexit seqa .'glnd mi' mbxez

:` ,i mi`lk zeklda xywddn oaen mb jk ."g`lnl` xgal`a zeip`d iab lr izeida"

'i zxecdn) m"anxd zeaeyza ."glnd miay mipa`d lr lcby xnv enk mid ikxka yie"

epia `ilay` xdpy mqxetne mlv` `ed recie" :azk ,576 'nr ,j"yz milyexi ,a ,(e`la

xdpd on mda mi`ae ony mze` oiprehe zepitqd ea e`eaie miln mipeny gelnd mid oiae

."gelnd mil

32.d ,` zay y"ndit

33.wcine d"c `"r cr `rivn `aal i"yx e`x

34M. Levey, Mediaeval Arabic bookmaking and its relation to early chemistry and

pharmacology, Philadelphia 1962, p. 10.
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dyes) dxei irav :b .aiql oraivd oia mixywnd mixneg - (vat dyesdriav - (

.oevngÎxefig ikildza

`ed mdipy lry ,miqiqa mialy ipy mpyi m"anxd `iany driavd xe`iza

dld`a" xnvd zgzxd `ed oey`xd alyd ."oiyer oiravdy jxck" mdy xne`

...ea `veikeoird z` helwiy ickdriav zhiya xaecny d`xp dxe`kl o`kne ,"

mipnnq mr dxeid jezl mipravd zqpkd `ed ipyd alyd .mipaxv zervn`a

oeebd zlaw ick cr xnvd zlahde ,dzgzxde "da `veike `ipeniwd enk" minieqn

.ievxd

oiadl zeqpl zpn lr okl ;l"fg zextqa mixkfp '`ipeniw'e 'dld`' migpend

wecal yi ,zixar aezkd dxez dpyn xtqa m"anxd oeekzd driav ipnnq dfi`l

.el` miiehial wiprd `edy yexitde iedifd z` ziaxra eazkpy eixeaig x`ya

my `ed m`d ;cenlza xkfpd '`ld`'d iedifa ielz m"anxd lv` `ld`d iedif©£¨

eizepekza el dnec xg` oin e` ,zixeal scxp35mr '`ld`'d z` edify mipyxt yi .

zveawld` epinia `xwpd beqdn zitivtq mignv)Mesembryanthemum sp.(36e`

) xacnd wexti mrAnabasis articulata(37`ed m"anxd lv` zixead dyrnl mle` ,

'leq`'r' :zenya ziaxra mi`xwpd ('bly`' ignv) mipey dgln ignvl iepik38

('ilw'd z` mipikn mxt`ny) 'o`py`'e39milind z` yibcd `ed okle ,`veike"

"da) zixead zigln md ef dixebhwa millkpd mignvd oia .Salsola sodazigln ,(

) zipbly`Salsoda kali) ipgiy mke` ,(Suaeda fruticosa) ipeayr owxt ,(Salicornia

europaea) geln ipin ,(Atriplex sp.) ld` ,(Mesembryanthemum sp.) wexti ,(Anabasis

sp.,mipyaka miixhe miwexi mcera dl` mignv sexyl ebdp dwizrd zra .cere (

eyniy xy` dtixg zelirt ilra miil`wl` mixneg elawzd sexyd ldendne

wvend oeaqd xeviia miaikxnd cg`ke ,iewip zewa`k40inlyexid megpz 'x .

`xwpd sexyd leq`'rd gnv :zeiexyt` izy rivn ,m"anxd ixac z` x`any

) mel`d gln `ed "ay"d e` ,"ilw"Alum(41gikyd daixvd xneg `ed oexg`d ;

.dnecwd driavd zk`lna xzeia

35.`"r v zay ,ilaa

36.338 'nr ,1952 dilvxd ,mignvd xve` ,wi'fi'v 'a

37.g dxrd ,awz 'nr ,a ,a ziviv zekldl gt`w i"xd

38ztqezae ,leq`bl` mya recid `ede gnv zixeae" :e ,h dcip m"anxdl n"dit eeyd

."ziriay odincle ziriay odl yi ld`de zixead exn` ziriay

39M. Meyerhof, Un glossaire de matière médicale arabe composé par Maïmonide,

Bulletin de l’Institut d’Egypte 41, Cairo 1940, p. 15, no. 24..[xe`ia m"anxd :oldl]

40d`nd oa inlyexi `tex :ininzl` ly exe`iz itÎlr dixeqe l`xyiÎux` ,ixq 'ie xnr 'f

.66-61 'nr ,c"qyz ob znx ,zixiyrd

41.29-28 'nr ,megpz
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`ipeniwd iedif42ddfn `ed dpynl eyexita .iziira xzei `ed m"anxd lv`

inlyexi cenlzd zeawra43"ilwl` gln"a xaecndy44dnecd xneg `edy

lirl xkfpd dld`l eizelertae eizepekza45aey exikfn `ed recn xexa `l okle ,

xg` mya46.

gpenl ddfd ,"`ipeniw" gpend ly winrn xexia `ed df iyewl ixyt` oexzt

i`dn `aend oih oink ,ziq`lwd d`etxde rahd zextqa xkfpd "`ileniw" ipeeid

dxitql dpey`xd d`nd oa qeipilt ixacl .(i`b`d mid mexc) qeleniw ic`lwiwd

mii`etx mikxvl miynyn mde ,df mya mipeknd dnc` ly mipey mibeq mpyi

mirava mireavd micbal ippig d`xne wxa ,zecinr ziipwd jxevl oke ,mipey

mipald micbad zpaldl dni`zn dipicxqn z`aeny ef ;miizeki`e miizin`

cala47ia .ixewnd ileniwd oihl mixg` zenewnn zetelg eid xak miipiad in48,

ecilehn oihd mr eze` ddfn ze`etxd zeny xtqa m"anxd okle49okzi .

oih oinl zpeekn m"anxd ly zlkzd zriav xe`iza zxkfpd `ileniwÎ`ipeniwdy

driavl mbe dqiak ikxvl yeniya didye ,cxtqa xikd eze`50zwfgn ef drvd .

42,a ,wiecn m"anx ,zliy 'i axd :e`x ,`ileniw e` `ipnw ,`ipniw :zexg` ze`qxba

.fw 'nr ,e"qyz milyexi

43."`ilw - oeniw" :a"r ai ,d ,h dcip

44.e ,h dcip ;d ,h zay m"anxdl n"dit

45wextid gnvn wtend glnd `ed `ipeniwd e ,h dcip m"anxdl n"dita gt`w axd itl

iptifd(Anabasis setifera )) zipbly` zigln `id ,xbah '` axd zrcle ,Salsoda kali(,

,ziyily dpy ,zivivl mkl dide ,"ycwn ly zlkza oeflg mce dnyl driav" :e`x

.`i 'nr ,h"qyz

46zqpkd oiae ,miaiqd ly iewipd zlert oia oigany ,d ,` zay n"ditl eixacn dler oke

`"p axd ."ravdl ligziyn xnelk" :epeylae ,ravd z` helwiy ick dxeil xnvd

rivd ,hlzz 'nr (c"nyz milyexi) dad` xtq m"anxd lr 'dheyt ci' eyexita ,uiaepiax

eidy epcnln epiax" :epeylae ,iewip zlert `id `ld`a xnvd zgzxd ly alyd mby

m"anxd ixac gqepn xexay iptn ,dyw ef drvd mle`e ;"df xg` df oeail ipin ipy oiyer

zlert `id `l` ,iewipl zynyn dpi` zivivd zriava `ld`d zgzxdy ziviv zekldl

.ravd zhilwl dxeywd dpkd

47G. Plinius, Naturalis Historia ,(H. Rackham & W.H.S. Jones trans.) London 1989

(LCL), XXXV 195-198.:`ilnw jxr ,jexrl ztqeza `itqen oinipa 'xl eeyd

miqakn eid dae `ileniw i`n z`aend dpal dnc` oin inexe oei oeyla yexit"

."micbad

48.111-110 'nr ,b ,1874 xidw ,di'c'r`l`e diec`l` z`cxtnl rn`'bl` ,x`hial` oa`

49.172 'qn ,84 'nr ,xe`ia m"anxd

50e`vnpy mihqipld driav inyxna xkfp driav ikxvl mb `ileniwa yeniydy xazqn

:lynl e`x ,mixvna miqexittaE. R. Caley, “The Leyden Papyrus X”, Journal of
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laewn didy dfk e` ,mecw driav myxn exe`iza aliy m"anxdy dgpdd z`

.einia

m"anxd xe`iz xe`l zlkz ly ziyrn driav

lelkn lkl qgiizdl aiign m"anxd zhiy it lr zlkz reavl oeiqip lk

zedfl mircei eppi` xy`k ,ziviv zeklda `iad `edy xe`izdn zelery zeirad

dxizi .xikfdy mipnnqd x`y z`e m"anxd oieekzd ely bcdÎoeflg z` oeghaa

zra onbx`de zlkzd zriav lr l"fg ztewzn ixehqidd rcind mb ,z`fn

zepey driav zehiy zelaewn eid xaray dcaerl sqepa ,ltxerne xqg dwizrd

reavl zeqpl `ed epzlekiay dn lk okl .mipeebne mipey miirah mixnega

epl drecid dwipkhd it lre ,m"anxd z` zlabend epzpad it lr zlkz

.epinia

miinid mixevid ipyn miwteny mixnegdn driavd z` wecal epxga epxwgna

mivewÎddw oenbx`e oepeic ,zlkz meik miraev mday51dpiga epkxr dligz .

ila) zirah driavl l`ivphet miiw dl` mixevi ly `vend ixnega m`d dnicwn

zehiy dnka dzyrp dwicad .legkd ipeeba (oeebd z` mipyny mieelp mipnnq

zhlt lr ditxbehnexk zhiya ,zihilp` zinik dwica :zeircnTLCzervn`ae ,

xiyknHPLC52`l oepeica - mivew ddw oenbx`l cebipay egiked ze`vezd lk .

lr miravd zcxtd .(1 'qn xei`) zenec zelewlen ea oi`e oihebicpi`d aikxn miiw

zhlt iabTLCcexeÎmec` oeebe legk oeeb znerl ,mezkÎmeg ipeeb oepeica d`xn

oepeicdn "zlkz" rav lawl ozip `l el` zewica itly xnelk .mivew ddw oenbx`a

zervn`a wx `l` ,(wexi e` lebq ,legk - ely zeiepyxtdn zg` s` itl) envr

ephlgd dl` ze`vez zexnl ."zlkz"d ly ravd z` milikny mipnnq ztqed

ecinrdle ely dhelaay driavd xneg z` wecal ,oepeicd z` mb epxwgna lelkl

.ziyrn dpigal

Chemical Education 3:10 (1926), p. 1160, no. 80; E. R. Caley, “The Stockholm

Papyrus”, Journal of Chemical Education 4:8 (1927), pp. 995, no. 119.xnv ztihyl

.[mledwehq iqexitt :oldl]

51dze` migec eppi` ik m` ,dpihpid iedifay zeiziiral dagxda qgiizdl mewnd o`k oi`

lawziy ote`a ,dpihpidn wtend lfepa xnv reavl ozip didi `l cer lk mle`e .ixnbl

- zlkzd" ,xbah '` axd e`x cer .dkenp zexazqd znxa df iedif aygi ,aivi rav

'nr ,`"qyz zlkz lizt z`ved ,zlkzd `yepa mixn`n sqe` ,"dpihpi e` oenbx`

.`n-gl

52deab ugla zilfep ditxbehnexk(High Performance Liquid Chromatography).



oirnd,bp] b"ryz fenz,[cß206 oeilb 44

Îd xiykna dfilp`a e`vnpy itk mifeg`a miaikxnd mipravd zeienk :1 xei`HPLCxear

) mivew ddk oenbx`Murex trunculus) miravd qihqi` ,(Isatis tinctoriamiravd lip ,(

)Indigofera tinctoria) migwexd oepeice (Sepia officinaliss` `vnp `l migwexd oepeica .(
.l"pd mipravdn cg`

oepeic

ici lr iyrn ote`a dlgd oepeicn zxveind zlkza ziviv zriav ,xen`k

`viy 'zlkzd oir' exeaig gztay sk ,dpy miyelye d`nk iptl oifc`xn x"enc`d

itpk lr eyr xak l`xyin mitl` dnk" :aezkl did leki `ed a"pxz zpya xe`l

cvn zeaxern zeaebzl dkf `ed eixtq meqxt mr ."oale zlkz ilicb mdicba

dtixg zxewia mr odne zeadlpe zeiaeig odn ,ipaxd mlerd53zixwird dirad .

zehelad menig llekd ,oepeicn driavd jildza dxeyw oifc`x zhiya

sxyp ravd z` liknd ipbxe`d xnegd ik cr ,zelrn 900Îk ly ddeab dxehxtnha

rav zinik divw`ixa wten oifc`x ly driavd jildza dyrnl .oihelgl dlkzne

ynyl ieyr df rav zpkda owpgd xewnk xy`k ,'iqext legk' dpeknd izek`ln

oepeicd ly ravd zhela jkl zynyn dfd dxwnae ,igd on ipbxe` xneg lk54;

53.196-170 'nr ,oiihyxea lv` e`x mekiq

54dnk ly zeirevwn zrc zeeg zeawra mipy d`nk iptl bevxd axd ribd ef dpwqnl

zhiy ly inikd jildzd lr cer. .410 dxrd ,131 ,116 'nr ,onbx` ,bevxd e`x ,mi`nik

ly ycgn ielibd" ,onxciif odkd 'i ;204-197 'nr ,oiihyxea lv` dagxda e`x oifc`x

.39-27 'nr (d"pyz fenz) c ,dl ,oirnd ,"epinia zlkzd oeflg
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xac !zaekxzl mieelpd mipnnqa wx `l` - oepeica epi` legkd ravd xewn xnelk

zlkzd rav zxivia mipnnqd ly mciwtz dn zipexwrd dl`yd z` dlrn df55,

mb yiy e` - ievxd oeebd ezeedzdle ravd zhilwl riiqnd deelip xnegk m`d

hwp dpey`xd dyiba .ravd zxivia izernyn ciwtz ,oefligd mcl wx `le ,mdl

`cpl l`wfgi axd ,lynl56oiihypit dyn axd dipyd dyibae ,57cg` lk ,mdipy .

.m"anxd ixac lr eknzqd ,ezhiyl

axd mr dyibt epkxr ihxe`izd cenild xg`le ,ef dibeq wecal epywia ep` mb

oifc`x zian oexg`d x"enc`d ly epa ,cx`lbp` wgvi58zk`ln lr lreta gvpnde

zehelae xepzd ,driavl miynynd milkd z` epl d`xd cx`lbp` axd ;driavd

epipta seygln rpnp j` ,ravd zqinz z` mipikn day dxeide ea etxypy oepeicd

zehiyd yelyl m`zda miieqip rval eplgzd okn xg`l .envr driavd jildz z`

zervn`a driave mipaxv zervn`a driav ,dxiyi driav :zelaewnd driavd

mipinn egwlpy eic zehelaa epynzyd miieqipd jxevl .oevngÎxefig ikildz

iz mi) migwexd oepeic :mipepeic ly mipey;ipekSepia officinalissewy ebilel ,(

)Loligo vulgaris;iteqÎmi) siqkn oepeice (Sepia pharaonisxnega ekxrp miieqipd .(

`ll sehy irah xnva epynzyd .zeyaein rav zehelaa mbe ,ilfep avna `edyk

okn xg`le dnnik jynl ciqa diixyd jildz xary xnva oke ,mipnnqa iewip

oepeicd lfep zqinz jeza xnvd ziixydy epiyry zepeiqipdn xxazd .mina shyp

mel` zqinz jeza xnvd ziixyd mbe ,llk eze` zraev dpi` (dxiyi driav)

dpi` oepeicd lfepa xnvd leyia okn xg`le (oaxv zervn`a driav) laewnk

meik mibedpd mipvngnÎmixfgn mixnega yeniya xacd mb jk .ze`vez daipn

dixydae ,(ef driav jildz hexit `aei jynda) mivewÎddw oenbx` ly driava

.onf zkex`

leyia xnelk ,m"anxd zhiya zlkza xnvd z` reavl oeiqip did `ad alyd

owxt :(cxtpa) mignv ipin dyelya epynzyd jk jxevl .'`ld`' zqinza xnvd

) ipeayrSalicornia europaea) ievn ld` ,(Mesembryanthemum nodiflorumwextie (

) xacndAnabasis articulata:mikxc izya dyrp mignvdn cg` lka xnegd ievin .(

80 ly dxehxtnha min zqinza lyea dvennd xnegd :wexid gnvd leyia .`

dzxyed cxtpa zaexrz lka .(yai/ilfep) oepeicdn xnegd qpked ekezle zelrn

wexti mr ieqipa .mina dthyp `id okn xg`le ,zewc 40-30 jynl xnv zqit

) xacndAnabasis articulateieqipa .meg e` mezk ipeeba driav ze`vez elawzd (

.(zery 36-24) zkyenn diixyd xg`l mb ,zexexa ze`vez elawzd `l ld`d mr

zlawl zelrn 390Îa xepza dtixye ,zery 10 jynl zelrn 105Îa gnvd yeaii .a

55.a"r an zegpn ,ilaa

56.` oniq ,g"e` ,`nw dxecdn ,dcedia rcep z"ey

57.blw oniq ,a ,c"ei ,dyn zexb` z"ey

58.g"qyz haya e"ha dkxrp dyibtd
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xt`59df rav .mezkÎmeg oeeba driav zlawzn xt`d mr dqinza yeniya .

ignvy `id dpwqnd .'`ld`'d ignvl dtelgk mel`a yeniya mb lawzn

j` ,xnvd iaiql oepeicd ly ravd reaiwa mipaxvk ynyl `et` miieyr '`ld`'d

j` ,(migwexd oepeica) meg e` (siqkn oepeica) xida mezk oeeb lawl ozip oepeicdn

mr (xt` e` ig xnegn) oepeicd zhelan dpkedy dqinza xnv ziixydn .legk `l

mle` ;wxwxiÎwexi oeeb zyegpd zxtb mre ,lebq oeeb witdl ozip lfxa zxtbe mivtr

.oepeicd zqinz `ll mb milawzn dl` mipeeb

oepeic zervn`a driavn lawznd oeebde miletihd ze`vez mekiq :1 dlah

59ziciin mlrp ravd ;dtxyd xg`l wxwxiÎlglgk oeeb lawn wextid ly xt`dy oiivl yi

.dqinzl eztqed mr
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ievnd lfepdy e`xdy zenicwnd ze`vezd mr cg` dpwa zeler dl` ze`vez

lawzn m`e ,legk orav likn epi` (ddk meg rava aexl) oepeicd ipin zehelaa

mlrzdl xyt` i` jk lr sqep .mipnnqd ztqed ly d`vez `edy wtq oi` df oeeb

,qeipilt ;driavl oepeica yeniyd lr dwizrd zrdn zerici epl oi`y dcaerdn

,oepeicd ly dxegyd dyxtdd z` ely dictelwivp`a oiivn ,ipy zia idlya igy

"dfn dyrp `l rav mey j`" :yxetna xirn s`e60iyewd z` xiabn oaenk df lk .

z` ezpad itl) sweza orh `ed mby ,oifc`xn x"enc`d ly ezrvd z` lawl

(bcÎoeflgd ly) "mcd `ed xwir ik" (m"anxd61dhiya llk miiwzn epi`y dn ,

.ely

mivewÎddw oenbx`

ne) mivewÎddw oenbx` mr driavay oexzidyiy dcaerd `id (mitqep mipi

iyrn ote`a enr reavle eze` zevnl ozipy ,izin` legk orav ely zehelaa

driavd zhiy m`d zehagzd xwgna zniiw meid cr .zeheyt zeizcarn zehiya

dibelepkhd z` ztwyn `idy dgpda) qeipilt lv` zx`eznd mipenbx`a

ievina milcad miniiw m`de ,dxeia driav ly e` dxiyi driav ly `id (dnecwd

mdly mipeyd mipind oia oraivd62`ian qeipilty driavd xe`iza .63mixqg

f` xaky dgpdl sqepa z`f ,zepyxtl mipezpe miltxern mixg`e micg` mihxt

mpn` qeipilt ,lynl jk .zepey driav zehiya ynzydl zg` dperae zra ebdp

ztqede xefigd jildz z` yxetna xikfn epi` j` ,jyenn leyia jildz x`zn

dxehxtnhd zbxc lr e` xe`d i`pz lr mihxt xqen epi`e ,miilwl`d mixnegd

cere driavd dzyrp mday64.

60qeipiltXXXV.43

61inia eidy il mircepd mipnnqa yexcl izgxked mipnnqa oke" :drw 'nr ,zlkz lizt

xkfp epi`y s`e ,f` ravp ok ik hilgdl lke`y ote`a ,q"ya mixkfpd zlkzd ze`ivnd

ik ,gwil mipnnq dfi` dfa dcitw oi`y `icdl dfn x`eane ,mipnnqd md dn q"ya

xity didiy dn didi zlkzd rav epnn `ivedl lkeiy mipnnq dfi`ae ,mcd `ed xwir

."l"f m"anxd oeyln x`eany enke ,reavl milekie

62:dagxda e`xC. J. Cooksey, “Tyrian purple: 6,6'-Dibromoindigo and Related

Compounds”, Molecules , 6 (2001), pp. 736-769; D. Cardon, Natural Dyes: Sources,

Tradition and Science, London 2007, pp. 559-562.

63qeipiltIX.135-133

64W. Born, “Purple in Classical Antiquity”, Ciba Review, 1/4 (1937), pp. 111-118;

J. Doumet, A Study on the Ancient Purple colour, Beirut 1980, pp. 37-38; J. Edmonds,

Tyrian or Imperial purple dye, Historic Dye Series No 7, 2000; Z. C. Koren, “The

First Optimal All-Murex All-Natural Purple Dyeing in the Eastern Mediterranean in a
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xahvd eilry ,mivew ddw oenbx`a driavd z` wecal ephlgd ef zeiziira lya

zehiya mipenbx`a driav ly jildz .epinia zelaewnd zehiya ,ax iyrn oeiqip

.mipey migln zervn`a rvaznd ,oevnge xefig ly jildz lr qqean zeipxcen

miinik mixnega ea miynzyny ,xidn jildza xaecn zenecwd zehiyl cebipa

mipey dwtdd i`pze xeyknd mby oaenk .dwfg zelirt ilra65.

dgpd zcewpn mi`vei j` ,mipey eid xara driavd i`pzy jkl `et` mixr ep`

) dxei irav zhiyl zkiiy driavd .minec eid miiqiqad miinikd mikildzdyvat

dyes) oaxv zyxec dpi`y ,(Mordantzeaiyg zniiw .aiql oravd z` xeywiy (

znx lr dxinyle mdipia qgil ,mixnegd ly wiecnd oepinlpHly dpiwz

mlbd xnega milcadl m`zda zepzydl zeieyr driavd ly ze`vezd .dqinzd

i`pz ,(mihxtd oia xnegd fekixe ravd zehela z`ved zra daiaqd i`pza ipeyd)

ipxwl dxiyi dtiyg ,libx xe` ,dkiyg) dceard dzyrp mday mipeyd dxe`zd

dqinza xnvd ziixyd jynl ,xnvd aihl ,min ic`l e` xiee`l dtiygl ,(ynyd

.df driav jildza mixwird mialyd z` hxtp oldl .cere

,envr driavd jildza izernyn ciwtz ciql yiy ep`vn `l epkxry miieqipn

oihelgl milley eppi` oiicr ,z`f mr cgi .mzpaldae xnvd iaiq iewipa wx `l`

e`vnp jkl mifnx .xfgn xnegk ciwtz ciql did dnecwd driavd ziiyrzay

ly dlecb zenk z`ivn lr egeeic mixtegd .xec lza e`vnpy zewizrd zeravna

ciq irwyna miaaxern (zeyezk mipenbx` zeikpew jenqae) onbx` rav icixy

zepeflgdn ravd ievina aeyg ciwtz ciql did mzrcl .xt`e66ciqa yeniy ok`e .

zriavlmixvnn minecw driav inyxna xkfp 'izin` onbx`'67.

mnvr z` egikedy ,mipey '`ld`' ignv xt`a epynzyd ravd zqndl

iqiqad xnegd .ipxcend yeniyay zihqe`w dceql dtelgk miliri mixnegk

xnegk .(oldl e`x cer) ziqiqa dqinz yxecy xefigd jildzl ipeig mda `vnpy

zexit zwizn e` mixeac yaca ynzydl ozip xefig fxfn68znx z` cixend xnegk .

zexewna xkfpy ,xzeia fkexn oii uneg liri `vnp (oenil glnl dtelg) zeiqiqad

Millennium and a Half ”, Dyes in History and Archaeology 20, London 2005, pp.

136-149.

65O. Elsner & E. Spanier, “The Past, Present and Future of Tekhelet” ,in: The Royal

Purple and the Biblical Blue, Argaman and Tekhelet (E. Spanier ed.), Jerusalem 1987,

p. 175.

66E. Stern and I. Sharon, “Tel Dor, 1986”, IEJ, 37 (1987), p. 208; Y. Shalev and J. L.

Nitschke, “Phoenican Purple at Dor”, Near Eastern Archaeology, 74 (2011), pp.

136-137.

67.136 'qn ,997 'nr ,mledwehq iqexitta lynl e`x

68e`x ,lipa 'dwezn' driavl yaca yeniyD. Cardon, Natural Dyes: Sources, Tradition

and Science, London 2007, pp. 347-348.
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iqiqad xzpd z` xzeqd xnegk minecwd69l"fg zextqa yxetna xkfp oiid uneg .

driavl yeniya70(txwecp`) ziniptd ixtd ztiv `id ztqep dliri zirah dtelg .

bexz` ly dvengd71ixacl mi`zn zeidl jixv oexg`d alyd dxe`kl .(oenil e`)

glna xnelk ,"ilw"a xaecny gipdl dyw mle` ."`ipeniw"d z` xikfnd m"anxd

) ddeab zeiqiqa zbxca mdy dgilnd ignvn wtendpHalyay cera ,(11-12

xkfpd ileniwd oihl oeekzd m"anxdy d`xp okl .wfg ivneg mxeb jixv oexg`d

itl .(cxtqn xikfd m"anxdy zetelg e`) oeei xef`n miiq`lwd zexewna xen`k

qeleniw i`a dievnd zivneg ce`n zipwlee rwxwa xaecn micg` mixweg72,

`et` zniiw .mixg` zenewnn mb e`aed df mya zerwxwy lirl epiiv xak mle`e

) xzeia dveng rwxw oina xaecny zexyt`pHmiitivtq mixef`a zniiwy ,(4-2

dtexi`a mitqep mixef`ae oeei ii`a73m"anxd itl "`ipeniw"d ly dciwtz xe`ia .

.zepyxtl gezt x`yp

z` wtqn hlgda m"anxd xikfny "dld`"d ignva iyeniyd ,mewn lkn

i`ceel aexwe ,zipxcend driava meik miynzyn mday miglnl zirahd dtelgd

mi`iven driavd jildz seqa .zenecwd driavd zehiya dnec yeniya eid mdy

.xiee`l eze` mityege ,dqinzdn xnvd z`

d`ian dcarna milibx dxe`z i`pzl dtiygd ,meik zlaewnd driavd zhiya

ignva yeniya .zlkzÎlegk oeeb lawzn ynyd ipxwl dtiygae ,lebq oeebl aexl

milawn bly`d,ld` ipine ipeayr owxt enk ,mdn micg`a mle`e ,zenec ze`vez

zeler dl` ze`vez .ynyd ipxwl dtiyg `ll mb legkl dhep lebq oeeb milawn

legk oeeb elaiw zenecwd dwtdd zehiyn wlga zegtly zexyt`d mr zg` dpwa

dlery itk ,mineh` qxg ilk e` zkzn ilka jyenn leyiae dqiqz ly jildza

ibele`ikx`d `vnnd one miixehqidd zexewndn74z` (2 'qn) dlaha `iap oldl .

.miirahe miipxcen mixnega driav zlaw jxevl zeixwird zelertd

69.(k ,dk ilyn) "xzpÎlr ung dxw mFiA cbAÎdcrn" :weqtd ixack©£¤¤¤§¨¨Ÿ¤©¨¤

70"jqp oii ly unega erav yyeg epi` ,el reavl ieb ravl xnv ozepd" :`ztqezd ixac e`x

,daixvl xnega xaecnd m`d xexa `l ik m` ,(`i ,f dxf dcear ;eh ,d i`nc ,`ztqez)

iqexitta .zeivnegd znx zcxedl opc dxwna enk e` ,envra driav onnqk e`

,(119 'qn) xnv ztihyl :lynl ,mipey driav ialya unega yeniyd xkfp mledwehq

,91 'qn) qiqnn xnegk oke (125 'qn) eteqae (135 ,93 'qn) jildzd zligza rawn xnegk

.(135-134 ,126 ,115

71.142 'qn ,mledwehq iqexitta mixkfp bexz` ly milra yeniy

72C. Daubeny, A Description of Active and Extinct Volcanos, of Earthquakes with

supplement, London 1826, p. 235.dliknd ziziqxg rwxwa xaecn zewicad zg` itl

.lfxa zvengz 1.5% min 12% dpinel` 23% ,dwiliq 63%

73oekna rwxwd ircnl dwlgndn oiit qgpt x"cl izcezq`licqh qehqixk x"cle ,ipwlee

.df rcin lr oeeia zerwxw ietinl oekndn

74.28 'nr ,(b"ryz) 27 ,c"ca ,"miycg mi`vnn :zlkzd iedif" ,onted r"x :eeyd
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mivew ddw oenbx` oeflga driav :2 'qn dlah

oli`Î`lw ly driavd myxn

drici e` zxeqn dziid `l m"anxd iciay epgked xn`nd zligzay xg`l

weica onnq dfi`l dl`yd zxxerzn aey ,zlkzd ly bcdÎoeflg iedif iabl dxexa

zelrdl eppevxa .ziviv zeklda driavd myxn z` `iad xy`k m"anxd oeekzd

zlkzd ly iq`lwd seifd ly driavd myxn z` dyrnl `iad m"anxdy dxryd

"oli`Î`lw"n zlkz rav ly xnelk ,bcdÎoeflgn75zexagae ,einia xken didy

lk hrnky mipe`bd ly iedifd zxeqn it lr .dl` epini cr reci zeizxeqn

) miravd qihqi` mignvdn wtend rava xaecn ,devni` mixwegdIsatis

tinctoria) miravd lip ,(Indigofera tinctoria(76) siqkn lip e`Indigofera articulate,(

ux`a elcb dl` mignv .zeaxz hiltk glnd mi zrwa xef`a meid cr lcby

75xeka ly dth oia mixvna izpgady `ed ip` :d"awd xn`" :a"r `q `rivn `aa ,ilaa

zlkz xne`e ecbaa oli` `lw dlezy inn ...rxtil cizry `ed ip` ,xeka ly dpi`y dthl

."`ed

76L. Ginzberg, Geonica, New York 1909, II, p. 333ixac eeyde ,oli` `lw jxr ,jexrd ;

.dtxz daeyz ,a ,f"acxd
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l"fg ztewza l`xyi77dtya mipekn (mdn wtend driavd onnq xwirae) mde

mya ddfn m"anxd ,eppiiprl ."'blip"e "lip" zenya ,dpgad lk `ll ,ziaxrd

dpynay qihqi`d z` "'blip"78" :milind z` ezrcn siqed qitcnde ,ecpi` `ede

"zlkz ea oiraevy f"rla79,zlkzd ravl zignvd dtelgd ok` `edy wiicl yi .

onnq ahid xikd m"anxdy wtq oi` .bcdÎoeflga exewny izin`d xewnd `l j`

eixeaig x`ya mb exikfn `ede ,df driav80mipeeba rav miwitn dl` mignvn .

oihebicpi`l zeced lawznd ,xegyl hrnk cre ,ddk ,xida - legk ly mipey

)Indigotinly rava mi`vnpd miaikxndn cg`l oihelgl ddfd xneg ,ea ievnd (

wx ziviv yekxl yiy rawp mdipa oigadl iyewde axd oeincd lya .mipenbx`d

zizin`d zlkzd zwical zeigpd epzip s` cenlzae ,"dgnen"d on81.

`ed qihqi`a xnv zriav jxcl driavd myxna qgiizd m"anxdy drvdd

:zncewd dklda azky mixacd rwx lr zxdazn ,oli`Î`lwd

`id efe ,lgekay jeztk reavd xnvd `id mewn lka dxeza dxen`d zlkz

jixv ,ziviva dxen`d zlkzde .riwxly exdha oirl zi`xpd ,riwxd zenc

ravp `ly lke .dpzyz `le ,ditia zcnery dreci driav dzriav `dzy

eravy oebk ,riwxd oirk `edy it lr s` ,zivivl leqt ,driavd dze`a

qihq`a` ,a ziviv zekld) zivivl leqt df ixd ,oixigynd x`ya e`82.(

dtelgd zervn`a zlkzd rav z` mibcdl xga m"anxdy xexa df rhwn

ravp `ly lke" milind .lipd rav - eil` xzeia daexwddze`ampi` ,"driavd

`l` ,(ditia zcnery dreci driav dzriav `dzy=) mcewd htynl wx miqgiizn

on `weec zxeqnd it lr zeidl zaiigy ,dnvr driava zwqerd d`ad dkldl mb

gdbcÎoefl83mle` .riwxd oirk d`pe aivi rav lawl ozip qihqi`dny it lr s` ,

77ixwgn ,"?lip gnvdn ebicpi` zwtdl lrtn :wweaÎoira diiyrzd owzn" ,xnr 'fe feli` 'c

.230-223 'nr ,(h"qyz) gi ,oexneye dcedi

78df gnv did dpynd ztewza .f ,c dlibn ;d ,h zay ;` ,f ziriay ;d ,a mi`lkl n"dit

qeipilt mb .icedd lipd xy`n eyeniya giky xzei d`xpkXXXVly seifd lr fnex 46

.mipei zylyla ebicpi` ly zaexrz ici lr oeflgdn dxetxetd rav

79xeztk ,igxtd ixezy` iax mb .29 dxrd ,my ,gt`w i"xd ly ezxrde ,d ,a mi`lkl n"dit

."lipl` iaxrae ,zlkz rav `ede 'it - qihq`" :azk ,`qxz 'nr ,(upel n"` zxecdn) gxte

zlkzd rav xn` `le ,zlkz rav miwitn gnvdny ezpeeke ,epeyla wiic `weecy d`xpe

.zivivd ly (dricid 'da)

80.249 ,126 'qn ,ze`etxd zeny ,xe`ia ;e dncwd ,br ,` ,mikeap dxen

81.a"r bv `nw `aa ;`"r bn - a"r an zegpn ,ilaa

82.100 'nr ,d"qyz dtig ,iliawn 'i zxecdn ,dxez dpyn xtq ,oenin oa dyn epax

83zwiiecn zxeqn ici lr df bc zxkd i` meyne" :273 'nr ,witqnd ,m"a`x yibcdy enk

."zlkzd ziiyr mixge`ndn drpnp
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driavd z` mibcdl m"anxd ly ezpigan dripn dziid `l driavd cenil jxevl

mdipy - silgzl zlkzd oia lcad oi` ixdy ,oli`Î`lwd zriav jxc zervn`a

driav iieqipa .oihelgl ddf `ed mdn driavd jildze ,orav eze` z` milikn

) miravd qihqi` mr epkxryIsatis tinctoria) miravd lip ,(Indigofera tinctoria(

) siqkn lipeIndigofera articulatazelaewnd zeipxcend zehiy zervn`a (

eplaiw ,'dld`'d ignv enk zeirahd zetelga yeniya oke ,mivewÎddw oenbx`a

dyrnl .oeflgdn elawzdy ze`vezl dneca ,cinr zlkz oeeb ly zeti ze`vez

xe`izl dneca ,xegy hrnk ,wenr ddk rav lawl ozip "oli` `lw"d ly zetelgdn

ziviv ly zlkzl `iady84ddw oeflg ly zehelan lawzdl ieyr dfk ddk oeeb .

dnicwn driav enk) mipnnq ly ztqez mr wx ynyd ipxwl dtiyga mivew

,oeflga driavd z` xikd `l d`xpk m"anxdy xg`n .(jlnd feb` ly zetilwa

a`y myne ,"qihqi`"a driavd did eiptl cnry xzeia aexwd mbcd gxkday ixd

.exe`iz z` xen`k

mekiq

xewnl zxeqn dziid `l m"anxl `ed i`ceel aexwy epgked epywia df xn`na

,itivtq iedifl oeekzd `ed zihxe`izd dnxa s`y zkzeg dgked oi` .zlkzd

miiyrnd zepeiqipd dry itl ,z`f mr cgi .illk ote`a xaic `edy xyt`e

itl wxe ,driavd jildza ezhiy z` iwlg ote`a xiaqdle xfgyl mixyt`n

dgiky dziid `l xak mipenbx`a driavd eztewza mle` .oenbx`d mr iedifd

xge`i `l oihelgl dwqt `id l`xyiÎux`e oepal ly segd xef`ne ,dtexi`a

`iady driavd myxny dgpdd mr cg` dpwa dler df .mipe`bd ztewzn

driavl dyrnl qgiizd einia laewnd jezn e` mecw xewn jezn m"anxd

mdny mignvd llkl illk iepik did miipiad iniay ,dpynd ly 'qihqi`'a

zlkzl dnec eravy - 'oli`Î`lw'd z` dyrnl x`zn `ed xnelk .ebicpi` miwitn

inikd eakxda el dnec mb `l` ,ezecinrae eiteia ,epeeba wx `l ,oeflgdn

zei`xd llkl zetxhvn dl` zecaer .eply miieqipa epgkepy itk ,ezriav jildzae

znxa ixewnd zlkzd oeflgk oenbx`d oeflg ly iedifd z` meik zecinrny

.miiedifd xzi lkn xzeia ddeabd zexazqdd

mipaxv zervn`a dziid driavdy d`xp m"anxd ixacn mpn`y ,xirp sqepa

zra mby gipdl xiaq mle` ,("oird z` helwiy ick ...dld`a eze` migizxne")

ebicpi` rav zwtd jildza ,oevngÎxefig zhiya eynzyd miravd dwizrd

84,"xgxgy" e` xegy oeeb lawl ozip epnny onnqk lipd z` zecg` minrt xikfn m"anxd

ziyiy dncwd ,br `"g ,mikeap dxen ;126 'qn ,ze`etxd zeny xe`ia ,eixeaiga e`x

.(214 'nr ,` ,uxeey 'n zxecdn)
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ignvn) miirah miilwl` mixneg zervn`a dyrp df xac .mipenbx`ne mignvn

.xefigd jildz zglvdl aeyg i`pz - ziqiqal dqinzd z` jetdl zpn lr (dld`

,ravd zexveeid ly inikd xaqdd z` exey`l exikd `l mipencwdy dnec mle`

`ad xe`izdn weic mb .daixv ly dlertk driavd jildz ziy`x z` eyxit mde

oipzepe" :oihebicpi` ly qiqa lr driavl xeywd myxin `ian `edy cnll ieyr

oipzepe ,dxeil mcd z`oiravdy jxck ,da `veike `ipeniwd enk oipnnq enir

driav jildza ."riwxd oirk dyriiy cr xnvd ea oipzepe ,eze` oigizxne ,oiyer

) driavd lfep dfleucoly ipyd alya wx .rav xqge hrnk mizirl ,adadv `ed (

z` el dpwnd oevnig jildz xaere aiqa hlwp xfegnd eavna oravd driavd

."riwxd oirk dyriiy cr" - iteqd erav

enk mipnnqd iedifn wlgy egiked miiyrnd zepeiqipde zexewnd gezip

xaecnd oi` dyrnl .ze`ivnd ogana micner ,m"anxd zhiyl eprvdy ,`ld`d

mzepinfl m`zda ,zenec zepekz ilra mixneg zveawa `l` ,miitivtq mipnnqa

z` driavd z` x`zn `ed xy`k mewn lka siqed m"anxd okle ;mewn lka

reawl epxniizd `l epiiv xaky itk ."oiyer oiravdy jxck ,ea `veike" :milind

mirivn ep`e ,zlkzd zriava m"anxd zhiy z` mlyen ote`a epxfgiye epiliby

miirah mixneg zervn`a ziyrn driav zexyt`l ziwlg zepyxt dpey`xl o`k

.mipencwd zeyxl ecnry

¨
z` mYxkfE Fz` mzi`xE zvivl mkl dide ,zlkY lizR spMd zviv lr Epzpe...§¨§©¦¦©¨¨§¦§¥¤§¨¨¨¤§¦¦§¦¤Ÿ§©§¤¤

.'eke izFvn lM z` mziUre ExMfY ornl ...mz` mziUre 'd zFvn lM̈¦§©£¦¤Ÿ¨§©©¦§§©£¦¤¤¨¦§¨
,'ek mil dnec zlkz `xnba `zi`c ,d`xp j` .dnl zexikfd ltk dxe`kl
mikled milgpd lky ,mid enk seq odl oi`y epiidc ,mil zenec zeevndc fnx
,miwc migt irewix oeyl `id riwxe ,riwxl dnec mie .`ln eppi` mide mid l`
jixv seq mdl oi`y zeevna wqry mbd xnel dvx ,ceakd `qikl dnec riwxe
wqere zevnd miiwnyke .daygna epiidc ,miipgex miwc mixaca ze`xl dfl
`qkl dnec riwx fnx dfe ,mrt lka daeyz jixv z`f lka miipgex mixaca
zlkz lizt spkd edfe .ceakd `qk cr zrbny daeyz dlecb jxc lr ,ceakd
ici lry epiidc ,mikxgd on uivn oeyl ziviv xnel dvx ,zivivl mkl dide
,seq mdl oi` zeevndy ze`xl elkzqz df ici lr zlkz da yiy ziviv zevn
xg`e yexit ,'d zevn lk z` mzxkfe eze` mzi`xe .mil dnec zlkz l"pk
mziyr xaky exaqze exkfz m` mpn` mbe ,zlkzd ziviva l"pk elkzqzy

ixv yexit ,mze` mziyre ok it lr s` ,'d zeevn lk z`xefgl mz` mik
...seq el oi`y xac `edy l"pk ,ycgn mzeyrle

ayie zyxt ziy`xa jlnil` mrep


