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I.INTRODUCTION

lsnd is a land b.idgc be$een rhree conlinenr\ rnd a mrh migmrion jundion td bnds
ttgaling b€lwecn Europe. Asia lnd Airica in sp.ing lnd ,utun.

Aboul280 sp€.ies migralc over lsr.el, mdinly rl night. Diurnrl misratnD ofsofirg birds over
Istael- rdplors. sto.ks and lcliens has been thoroughlv sludied wirh nd,r, g(,und obscrcrs
md bolodad glider (Lerhen, 1984,t984). Most ofrhe dahagc donc to Isracl Air Forcc rircrafi
is altdbuted to ficsc birds. This is duc minl! to then hrge si/e anJ lben flishl alrirudd. *hich
nay Each 5lNXl ti. rbove sea level.

Nmlumal niSmlbn, on rhc olhcr hand, oc.urs at altitudcs up b 5lXlO ti. rnd is lirr grcNrc., b!
at l@sl one oldcr ofmagnitude, than diufn.l nrigralion. As a result. thc p()bability of..llirn)ns
{ h lhese hidr is far higher. civili.n fliShts are damaged by noclurnal migruling birds mainl_!
dunrg hke o|I and landing, sin€ they Uv rt s.crtc. lhilDd.s lhrn thc migr.tn]! bnds. Air ftrce
arci all over rhc world, however. ilv al k)scr rtritudcs .nd rhcrcforc Ntlcr lruch dtrrc
dlmage lrcn night flying bnds.

DE lo objeiive difficultics in tracking nodurnalbird nigr.rrion thc srbj.cr has rcmained in tl.
'ddk" in n.ny F.ts oi the world. passcrinc mignrilrn, for cx.mplc, occurs nainty rl nighl.
whcn visual mc.ns ot obscnrlidr arc not applklbb. y) fudrr rcmrin\ rho bcsi sourcc of
0foBalion on rdtumal bird niSration.

Despile lhe inponance ot rhis lrqr as thc jurction oi rhree conlinents and a re-gn,n on rhc
coasl ofa b!o.d ss baric! which separales Europc from Africr, nocturml bi.d miSrarion h.s
ne,q been studied in l{rcl. I! spring lr89 noclurnll nigratir)n rrrcking by rddr. w6 fi.sl
idlialcd and ill na8nitude a.d did.iburion in limc and spacc studicd.

At rePorte! jn works donc ut 10 now in Europe (Bruderer,l98l. Buurma, 19&! rnd Buu.n!
&d Btudercr, 1989), herc loo, noctlrnal nigrarion apFa* o! rhe rrdar scren as ! brord ironr
0f individuls or s6a11 grdups dSrating independenLly. o.nrinuous Lracking during rll hours
0{ lhe night and rhroughoul lhc migrarion sqson sho*e! Lhar Lhe disrrihurion pxircrn of
Mtudal sig.ation dnedbn ch,ngcs sirh tlc rimc ol ni8hr. significxnr ditteren.c\ in rhe
mgnilude of niglltion *ere n)und ss wcll, bcl*ccd spring and rurunn (t{unL. l9?s).

'ItE 
niglalion s.soN coincide with thc .isc in the rate of night collisions in lhe IAr.. Ih.

a{rbliitunenl ot a rql time warning s).rten, b$cd on lhc sigrificant correlarion beLwen the
nt oI migation during the erly night hou6 to the rest of the nighL.an allow nighr flighrs and
hiig about a signific.nr reducrion in the nlnblr of collisions wirh mig.ating bnds.



2. l\luft()lls

'lhc.adrr uscd iD lbc srud! w.s lhe AsR.s suN.ilhncc r.dar, bam width -15'r.1.u', lo(cm),
uscd A thc rn rfuffie corrrcl rad.r .L the Ben Curj,)n r\irprl. Tcl Aviv. Ncrurn.l misrari{)n
Inr . radius ot:0 milcs clrn bc scln on the radd, s.,rc".

Thr .drr scrccn *as phot()sraphcd sith a Nikon rcUer camera, diaphragm olcning 45.
continuous cxposur. ot 10 n,inurls ftr cich nill photoSrath. Phorographs were Lakcn oncc
cvcry 12 hour duri.g lhc nighr in spring and rurumn. c()nrrol phorographs wcr. t.\en durinA
lhc d._v, al @iX). l:a|(l rnd l5(x) ho!N, using the srm.: ncllrod.

Dcgrc.s ol ntiSfutit)n lvcrc dcrcrnin.d bv th. rate of Uashes reccivcd f.om njgrating birds on
rhc fuda. scrccn phorographs. A sc.lc of 5 Digr.rion levels was esLablished dnd rccordinS r0
ir thc rale of migrarion ras dctcrmincd during qch hou. or the !igh! during thc sc.son. Thc
di.ccLi(r of miSralbn was deLermincl by thc ilight bute appearing on rhe raddr 5cret.
thobSflphs. *hi.h was p{)ssihlc duc ro th. long extosure (ll) ninuLct 1imc.

Noclurnal mrlralbn vclocilj/ was heasurel] dircdly fron thc radir scrccn by trlcking sevenl
ll()cks crcb holr .nd r.cording lhcnr Loncurfcollt wilh thc photograths.

3. RESUL'I'S AND DISCUSSION

A large lmoun1 of informalion on Limes. routos and ral6 of nocturn.l migration ln
rccumulaled f.om the .adrr dal!. Thc d.ta, however, did nor t(Nide i.tormalion on niglrtion
allilude or on thc spccics migrating. Nde.thelcss, on the b6 of direl m@nlighl otscNalios
.nd listening to bi.ds migr.ting rt ni8ht, il seems thar paserines and wltcr birds ovorfly Isnel
ar ni8hl. Differenl specics of ssjlis. Sllvia warble6, pipits, wade6 and ducks havc be!

Ar oppos.d 10 diu.nal mig.a{ion which is sen on rhc radar scr@r a1on8 definite, cler rourc\
noclornal migr!1ion is ch{racteriad by mov.ment al()ng a brcad froni, rhich ov€6 a larSe pan
ol lhe rad!. scrern (phtc 1). This is probrbly x result ot scatLered migration of individuh ot
snall s(,uts of birds.

Timct of migration at ni.qht nNrurnal migntion commcncq at sundosn and continues ro 0900
At sun.isc rhcre is a significant redDcri{,n in thc migalion rare and overland migration sloF
alnrcst complcrcly (figure 1). Mosr ot rhe migrarion during rhs morninS hou6 t ol bid
ariving at rhc lyacli coasl from rhe Meditefandn.

Thcsc dilerences in thd rarc oi nigration m.y be lhe result of the tact rhat a large number ol
juvcnils l€ve Europe in thc tull but do not rehm in springi or posibly $me of thc bid
which migrate south id the tall rcturn in thc spring via a di||erent route. lt should, ho**el
b! bornc in mind lhal Lhe daLa lrc kom 198!, only.

PLATE I: I\

Rrtcs of migrarion ar nighr - relativc migration rates were calculared as thc aveftgc migralio,
rale during aii hou6 oi a given night (tigDrc 2). Migr.tio. r.t$ in spring a.e about 50% lds
th.n misrati()n ratos in autumn. In spring n(xrurml migralior slans in March and ends in Mal
in .Drlmn it srarrs during thc last tcn dars ot Augusr and ends in mid-Novcmbcr (Fi8. 2).
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tt"{TE 1: Nr{hrrnd nigrition on r hnn'd front froh lhe rlnth, rut'r n 1989,
Al lhc ccnlcr tsen Ou.ion Inrernllional Airp(irli the lnid linc on the letr sjd. oi lhc sc.c.r
is the lsn.l (]astlinc Migr.ti.rn on r bro.d lionr cln l. s.cn ftod 16 nrjlcs nolrh .l rhc B.n.
Gulion AirF t t,, 14 niics $urh ol il. Rodius 1,r.s arc !t . distrncc.rf 2 nilcs lrom tach
olher. On rhe circunteren.e are comprss dirstions rclrlivc lo Ben-Curion.
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lIGtiRE I - tlist.ibutidr of ndtu'nrl trigrrlion directn)n i'r 'ctation to the time of night'
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!I(;IRE 2 - Avcrage mo.lhly nrigr.lioD r!t.s in sprirg add autudnr.

Frch t{inr on rhc graph reprcscnrs lhc.vcruse BiSfurion nr! chcckcd during lhrt Lnn'

RAt! O! froaTuR|lll EiR! l{ 6RATr0N 196!



-].1 l)isributiod ol nmtrrrnnl dti{r{tior dirediods

U  , n r r 1 . . . ' l l  l l o ' w , i n '  i n J r r . c  - i ^  n ' i l r 3  ' $ ' r ( " n { ^ ' J

. " ,  '  l i " , r .  l i .  n .  : i . : " " ' r . " , " , "  '  ' ' . '  ' "  '  r ' e  \ r ' J re ' r "n " r  r "  rn "h { * ^
it*r_i.." ,,r tit. l;Ot *hi.h lcave Eur)p€ fctr Aliicr i! ihc f'll nigrale ir I slnight lii'c'

rcnxs rhc Ir4cdircnancan, lravcrsing a didancc of 500 km of morc withoul stolling Olhcr

. ;  .  ' .  ' , " "  r ' r r 1  , r ' n , r . r ' r .  ' r r . u m ! '  r "  s r h '  v r d r r ' r t ' n e ' "  f ' ' " ' l ' h " i . ' l ' "
L h c . -  r . J r ,  D \  f .  i  a  -  r h ( n r r h '  A r , I n l . ' r r r ' l  r h c V  J i r ! r r ' ' n ( ' n  l n J  r ^ i n  I r ' ( r \ \ 1 r r \

,"J- it.. .l'.ir",,,'c rr,lhuard av d;ilg rhis rh'v rcdu'e thc tidc sl'nr over ihe

i,r"Ui.'..-.- "tl -"r" Ihctr liFr siop !\ tk's' !s 250 hnr irom then dcParlulc !oim'

R d r r  J , ' . ,  o r ' ^  h  . a i " t r ' .  ' d r  h r h  ' h '  l . ' r r " r  r " u  l  n  l " l  "  l n  \ u / u  r  l a ' u  q h _

. h .  L r . u n n . r  " f r r r t r " r . r ' J  t  r ' o n ' J - r r n  r h '  \ : t  u  h u u t :  I r n r ' v ( r ' 1 1  ^  n r l f 1  r "

...-i.li. ,'lr""l ..,ii"iir,n sas sccn bclw;n rhc rimc or nishr and rhc irequcnry or cach or

rhc two .b.ve cnrn)ned dnetrjons ol niiSration

trnlil nridnighl. tht fudr. sho$s nrilrrln)n trom n{)rlh () s(rlh orer hnd or1} Fom midnighl

'  '  r l  x  r \J  '  r '  '  n  lq  '  r "1d  ' Jnr inuc \  u r ' r l  0< l1 r

" " , " 1 ; ;  " " ' " . ,  . . : : , ' i  "  " o r r ' , i  ' " ,  r '  . - ^  -  ' ' m " r  "  m p t '  ' ' t  r r " r s ^ r  m i s r i i )

i,,,.iir'" ,1i.".,"'" "i r'" utdircrant.n conrinu' inr' thc momine hou6 $mcrimes unril 0900

L r ' - _ . ' , , . r ' ' ' h .  J  e  .  -  .  s ' \ ' h  n \ t u r '  ' l  m i g r ' n r '  " r n  r d  I  o r n  ' h e  M  J r a d R r

r r 0  J \ , , ( L \ '  a 1 r  t n J i . , r '  r h .  P  r t n r r e d  l "  r i o n  l r ^ m  $ " \ h  r h ' \  r t ' : J n  r r c

n ' i r r . , r ,  r ,  . n  p r -  d n ' 1  h  ' r F  |  . L ' _ l u t | l !

li *e assume ascraee [i8irL specd {)t 50 60 k n h the lrsr birds l() arrivc in Isftel al midiiShl

would hare lcft the qPrus corsr (arnnuLh 130 dLrgrcct 6 hou's Fcvousrv
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i. ",, J..'tt tf'., .ifli -. .f birds alc involvcd ln lhc lighl ot thqc tacts the grave datr8er l0

nigbt LliShts below rhis .hitude is clqr.
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mis , i ron  l , ^m th (  f i ,  r  rh ,ee  h . 'u^  a  r ( r  \ -n . r  w i rh  a  \c^  h iSh dcgr*  o l  d  'unq  rd ' !

en;blin.q nighl flighrs lnLl en$6ng 0i8ht slletv at rhe same limc
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