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SPRING MIGRATION OF ADULT AND IMMATURE BUZZARDS
(BUTEO BUTEO) THROUGH ELAT, ISRAFL:
TIMING AND BODY SIZE
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ABSTRACT. —Mlare lhun 300000 Common Busrards | Buten beitea), particularly steppe hugearcds (8 b opnl
punees]re connted acthe northern end of the Guif of Agaba Gk Gudd ol Elar) enely sprng iShirtha
el JUHKL T E996-20000 we caprured. banded. and measured 1420 of these nocthloand migranes ar
T Iepping station vorth of the citv of Elar, Tsrael, We used information callecied from these Brireds,
rogether with information from 1472 individuals thar had Been trapped in 1958454 ([ Gorney and Yone
Tov 1994} 10 examine migrton timing and body sizes in juvenile (e, Arsitne AP THEES) versus
Addult migrns o e site. Almaost all migrits teapped (=085 were cansidend e steppe huesards
by pluitage; 65% were juseniles. The miedian date of passage For adulis 19 Apnl procceded than of
Juveniles (26 Aprill by more than meo weeks Within lath age classes, barh wing cliocd and heddv niss
dochned sigaificany with cate of citpture. Gornev and YomeTov (1084 demoistiated thae omnee thun
hisel taken overall siae it SECOMIL Juvenile migrnnes weighod less chan did adnl ey, O the hivds
trapped, G2% il oiled or ciered feathers or oes, A significantly higher proponion ol juventles i
acduhs were ailedd o trred, Dur resailis, logether with those of Gorpe aerd Yomm=Toow ¢ P90, Jennd 1% 1
conchide thar jovenibes on their firs spring passace are less elficien mgrins than are acdubis, g that
they are mare likely 1o sucenmb o both nansl and luman-related risks en roune,

Ry Worns:  Common fieszard: Dutea biteo: sfnengr migration; age differences Hlur.

Migracion primaveral de Gavilanes (Busse butes) adulios e oo worraves de Flan Lsrel: ticm po
tmann de cucepo

RESUMEN.—Alas de 300000 mwvilaes comunes ( Buin fieten) particularmente de gavilanes de estepa [
b welfrniesh, son conndos en el limite norw de el golfo de Apaba (ks Calfo de Elat) eicla primuven
iShiribab ecal, 2000), En 1996-2000 capturamas, colocamos bandas v medimaos 1420 (e esros emigringes
norlefos e uma estacion de rampes al norte de b ciudad de Elar, Israel. Usamos informacian coleetada
A partic de es@s aves. junto con informacion de 1472 individios que habian sido atrapados e 1U84-
88 {Gorney and Yom-Tov 199:4) para examinar el tiempo de migracion ¥oel tmate del cuerpo en
Juveniles (p. ., emigrantes de primavers primerizos) versus adulias migratarios en el sitio. Casi todos
las emigrantes arapados (=98%) se consideriron como migrantes de |2 estepa debido a su plumaje;
G3% eran juveniles, La fechi promedio de prsn para los adnlins (9 de abrl) precedio a la de los juveniles
(26 de abril) por mas de dos semanas. Dentro de ambas clases de edad, anto la cuerda alar como [
masa corporal decling significativamente con la fecha de la capeura, Garney ¥ Yom-Tov {1994) demps-
ttron que una ver ellos hubleron tomade en cuen ¢l wmaso en conjunta, los juveniles pesaron
menos que los adultes migratorios. De las aves arrapadas, 6.2% habian aceitado o alquitrinads fas
plumas o los pies. Una proporcion significatbvamente mds alm de juveniles que de adulios e habiang
aceitacdo, Nuestros resuliados, junto con los de Gornev and Yom-Toy {1994}, nos levt a canchiir que
los juveniles en su primera travesia de Primavera son unos emigrntes menos cfcientes que los adulos,
¥ que probablemente ellos sucumben tanto 2 amenazas naturales como humanas en la rur,
[Traduceida de César hlarguez)
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The Conmmon Buezacd | Byt Soided) 15 00 wide-
spread breedeér in Evrope, Adia. and Africa. The
mujor palearctic subspecies (of T described) are
B b dnetes iwestern Europe) . B 0 endpinus (Scan-
cinania east o Siberin: ca 967E). B4 wenetriess (he-
tween the Black and Caspian seast, and B0 & frpe-
feast  Asia)  (Snow Perrins 19989
Seandimwian, Russian, and most Asian popila-
tons, which are swonpgly migratory, winter in
sothern Asing the Middle Ease and sub-Saharan
Africa (Shirhai ecal. 2000),

Iy Lsrael, which is o major migeuory bottleneck
for soaring migrants that breed in Enrope and Asia
and that overwinter in Advica (Zalles aod Bildstein
2000y, B bosedpings s an abundant migrang in
both spring and autimn (Shirihai et al, 2000), Vis-
ible migraton survevs since 1977 suggest that Elac,
al the southernmoest tip of [sracl, i an important
stopover site for the species in spring. The site is
at the northern edge of almose 2000 km of contig-
uous Sahara and Sinai desert, and in spring man
northbound migrants land there o rest and roost
after crossing the desert (Safriel 19681 We have
wrapped, banded, and measured lrge numbers of
Common Buzzards at and around Bl in spring
{mid-April—early Mav) 1996-2000, Here, we use
the results of those efforts, wgether with data from
an carlier program in 1984=88 (Gorney and Yom-
Tov 1994, Gorney ecal: 19999, 1o assess the extent
to which bmmatures and adults differ in the timing
of their spring migration,

WIS ancl

S0, 0% AREL A%D METIONS

Common Buzzards were canghe and banded immedi-
atelv (o the narth of Elat el {9M°35°%, 34557°E), bathy
ar a permanent banding sttion in the agricultural felds
of Kikbuw Elay using bow-ners, mist nets, and dho-gazas
operated from owe blinds (Clack 1970, 1931, Clark et al,
1986, Gorney et al. [599), in box traps in date palm plin-
wtions (Clark and Yosel 1997), and from moving vehicles
using bal-chairi traps (Berger and Mueller 1959).

All capured raptors were identified to species, ageqd,
measurcd (unilatened wing chored), and weighed, and
then feed with appropristelysized, numbered alumi-
mam bands issued by Tel Aviv Universin. Common Bue-
zards were aged based on plumage, molt, and ids color
{Clark and Yosef 1998), The length of the culmen, hal-
lus. and il also was noted for some birds. Comman Bue-
zards were assigned to subspecies based on diagnostic
plumages and measurements (Cramp and Simmons
15980, Shirihat and Doherty 1990, Shiribat and Forsman
1991, Clark 1999, Forsman 1999), We asumed 101 sex
ratios in both juvenile and adult buzzards for purpeses
of age-class analyses and comparisons.

Mone of the measurements were distributed normally
{Kolmogorov-Smirnoy test, P < 0.03 in all cases). There-

YOS BT AL

Vi, 36, No, 2

forw, we tseel e paramicteic Manm-Whitney ErOp esl
By COMTIRArT o Sroiirs VA 1954, Even scn, Linlemss oot b=
erwise stited, all measured data are presented as mean
S0 N el rage. We cluase Po= 0003 a8 the mimimum
Acceptiable leskee] oot sisrnnibaeanee,

Data Collection. Do were collected in 198488 | Car-
nevand Yom-Tos UM Corney er al, 1999 as part of a
joint raptor mapplee sl doging projeet of the Societ
for: Proweetion of MNate in Iseael and the Tntermatonal
Bircinyg aned Research Uenire in Ela (IBRCE) . Daa cols
lection, which was reinitiaied in 1996 by the IBRCE. eon-
tnael theomeh 20000 Ok and Yose! 1997, Shirthat ot
al, 2ey .

RrsiLTs

OF 2892 Comme Buzzards teapped and banded
in 1UE-=H8 and [U96=2000, 1880 (657 were sec-
ond-vear (immaiure) ndividouals, and 1012 (355%)
were altersecond-vear (adult) individuals. Ten buzs
zards that were nor aged were not included in the
analysis, The ratio of inimature wooadule birds (1.9
) differed significanty from 151 (2 = 129.7. df =
1, A= 00001,

Almost all of the bureards captured (2612
ZH0.3%) were eonsidered o he steppe buzzards
(8. b vudfinns). B b meneties (97 0.9%) and nom-
inate Common Buzeards (8 A butes) (3 0.3,
also were caught. Adult buzzards migraced signifi-
cantly earlier than immatures (median dav-ofvear
= 09 [9 Apeil in non-leap vears] versus 116 (26
April; Fig. 11} medinn rest, y* = 3853, df = 1, P
= (.0001).

Immatures had significantly longer mils and 1otal
Boedy lengths than did adulis (Table 1), Within in-
dividuals, all paired body measuremenis were sig-
nificantly correlated {# > 042 and P < 0,01 in all
cases). With this in mind, we chose wing chord as
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Figure 1. Phenology of migrating bussards ac Elar, Is
rael, a5 depicted [rom banding data. Dot represent
means for all years 198408, 19962000, Dashed line de-
notes aduelts and solid line immatures,
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Table 1. Biomerrics of adule and MEAnre stenpe Suwrzaeds banded i Elae el (o PR35 sl 1D
[MIALATURE L1 1.7%
MESUREMEST & MeAN = 5D & M = 8p ANaE
Barrdv ronziss 143815 326 = 75 ARG Arno = =®Y =T4:25
Wing choed 1705 338 = 15 0413 W5 = |3 =10.13
Wingsproad S0 1155 = 43 RIES 7L = 50 =61
Culmen R 2l =13 a1 253 =14 — .46
Tail 74 189 = 1§ A4 155 = 1) -6.07
Halluy HE 3= |4 413 2T =14 ol T ]
Boedy lenath BO2 493 = 62 4t = i) o N |

Al differenres significint s 2= a0, excent Budy length where B e ()0,

the parameter representing body size because o
had the hirhest repeatabilie of fearires we mes.
sured, and because a Principal Component Analy-
sis with Varimax rotadan (Sokal and Rohll 10495,
indicated that although all body mensuremenis
were included in Principal Component 1, anlv
wing chord had an cigen value higher than 1.0
(389}, and hecause wing chord alone explained
3% of the warianee in wal body size.

A worl of 73 buzzards were found dead in thre
ared between [996-2000, Of these, the majorin
were juveniles (63: 93%) and only fve (7%) aduls.
Given dhe overall banding rato, a significandy
Ereater proportion of juveniles were found dead
than banded (y* = 253, df = 1, p< 00001,

Wing Length and Body Mass in Relation to Date
of Passage. Overall, wing chord decreased signify-
cartly with the date of arrival [r= —}164, P =
0.0001, N = 2615}, and differences were significant
m both age classes (Fig. 2}, Also, body mass
changed significantly with date of passage (r =
—0.354, P< 0.0001, N= 2577}, and decreases were
significant in hoth age classes (Fig, 3),

Discrssion

In many raptors, adults migrate earlier in spring
than do juveniles {Newton 1979, Christensen et al.
981, Kerlinger 1989, Gorney and Yom-Tov 1994),
With an overall 104t median trapping date of §
April for adults versus 26 April for juveniles, our
results, which extend an earlier Svr study of Gor-
ney and Yom-Tov (1994), confirm that Commaon
Buzeards in Israel exhibit age-related differences in
the timing of migration. Although a bizs is known
lo accur in trapping of migratory raptars {Nass
1964, Weatherhead and Greenwood 1881}, includ-
ing of steppe buzzards at Elut (Gorney and Yom-
tov 1994), we do not consider this to be a param-

eter that influences this conclusion because visual
migration sur evs Juwve, ndependently of the trap-
ping program, confirmed thar aduls migrie eur-
lier than juveniles (Shirihai 1595, Shirihai and
Chrisde 1992, Shirihai et al, 2000, Yosef 1894,
Although age dilferences in TApLor migration are
not completelv undersiond, Previnus work SLproests

that such differences acenr because (1) breeding
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Figure 2. Wing length of adult (r = —0.083, P=0.012,
N = o0g; regression y = —0L.078 (£0.031) = 0.083: top)
and immature (r = —{87, P < 0.003, & = 1709; re-
gression ¥y = —0.108 (=0.050) - 0087, bottam) buezards
in relation to date of passage and trapping ar Elay,
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Figure 3. Bodv mpss of aduly (/= =0.307, P < 00001
N = 83D regression v = — LA (=Z0.169) — 0307 top)
and immature {r = —0.2153, 2 < 001, N = 1695 re-
gression v = — LA (20l 144) = L2015 bowom ) buzzasds

in refution to date of passage and rapping at Elag,

pressures on aduli select for earlier arrival on the
breeding grounds {Newton 1979, Gorney and Yom-
Tov 1984}, (2) immatures require more time either
to initizte or complete their journeys (Gorney and
YomeTav 1994}, or {3} immatures overwinter Fir
ther from their breeding grounds than do adulis
(Krol 1983). The three hypotheses are not mutu-
ally exclusive,

In an earlier paper, Gorney and Yom-Tov (1994)
argued the earlier passage of adults ar Elar sug-
gested that adults were “time selected” migrants,
whereas juveniles were “energy-selected” migrants.
Their reasoning was based on the fact that because
maost second-year birds do not breed, they would
not need to reach their “breeding grounds™ as ear-
Iv in spring as adulis, who were returning to breed.
We offer an alternative explanation: adults precede
Jjuveniles because they are better able to prepare
for migration and, therefore, start earlier, are more
capable, and are faster migrants en route,

Although their general habitats are reasonably
“well known,” steppe buzzards have yet to be stud-
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ted in ded] on then winedinge arounds i Afric
(Brown e al. 19320 Esen so, there are suggestions
that adules both arrive e Jeave slightly earliv
than immacires | Brovihuvsen and Steafried 1970,
Sehoiclt e al. 19801, This. ogether with the Gwr
that adules arrive in Elae carlier, and are header
than juveniles (Gorney and Yom-Tov 19945, sipr-
gests that adults mrintin a more posttive Brerm
balance than juveniles rather than that the age
classes are using different surategies on migraton.
Soaring. migrants. ncluding steppe buzzards
{Tarboton et al. 1987, Spaar 1997) ovpicallyv wavel
in large flocks. presumably becanse in doing s in-
dividuals more quickly locate thermal energy need-
ed o assist their lang-distance movements | kerlin-
ger 19553, Observations in North America SugTest
that in atleast ooe such species, immatures are less
adroit at effective soaring than are aduls. At Hawk
Mountain Sanctuary in eastern Pennsvivania,
voung-okthevear Broad-winged Hawks (Buwo
platypterues), follow aduls into and out of thermals
during soaring and zhiding fight, significandy
more 50 than vicewerss {Masinske and Bildsiein
2001}, In additon. observations in both. coastal
New Jersey and peninsular Florida suggest that im-
mature Broudswinged Hawks are more likely 1o be
affecred by wind drift and eventally find them-
selves off course than are more experienced adulis
(Hagar 1988, Hoifman and Darrow 1999}, Taken
together these repors suggest that immarure
steppe buzzards pass through Elar lacer than uduls
because they are less cfficient migrants than aduls,
which also is supported by their lower body masses
there each spring (Gorney and Yom-Tov 1994),
Juvenile inefficiencies on migration may also ex-
plain an age-relied bias in the numbers of “tarred
and oiled" birds trapped at Elat. Clark and Gorney
(1987} reported that 7% (37 of 516) of the buz-
zards banded ac Elat in 1985 and 1986 had oil and
tar resicdues on their feathers or feet, or both, Tn 2
similar swdy in 1996=2000, we found thar 86
(6.2%) of 1389 buzzards banded wers tarred ar
oiled, and that 67 (78%) of the tarred birds were
Juveniles. Presumably the sources of these conam-
inants are ail fields in the Sahar and Arbian de-
serts along the Red Sea south of Elat Given the
overall banding ratio of 1.%:1 juveniles to aduls,
Jjuveniles seem to be more prone to wrring (x* =
6.9, df = 1, P=20.03) than aduis, possihly because
their migration inefficiencies make them more
likely to seek drinking water and, thercfore, mis-
takenly land in pools of spilled oil. Assuming that
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111 sprimg-migration counts of 350000 steppe bug-
zards reported for Elar in Shirihad ecal. (20000 rep-
resent the minimal numbers of northbound -
arannes. and {23 conmminant information collected
from bancded biccds veflects the level of securrences
i the migratory population. overall. then maore
than 22000 huzsrds are conmminated and, pre-
sumahly, disadvantaged (Clark and Gorney 1937
en route, with the nujorin being immatures.

Gorney and Yom-Tov (1854} sugmest that the
large proportion of immatures trapped in Elat e
sulted from age differences in migradon routes as
has been reported for several mprtor species (Bild-
steip et al. 1985, Clark 1983, Yoset 19496, Yoscf and
Adon 19971, This is semewhat difficult to evaluate
in the case of the steppe buzzards, however, owing
to the fact that onlv 0.53-40.5% of the birds counted
on the visible migranon survey in the Elat Moun-
ting are subsequently trapped in the fields north
of Elat each spring. Even so. geography in the re-
gion (Shirtha et al. 2000, Zalles and Dildstein
20001 suggests that e narthern end of the Gulf
of Elat serves as a major bouleneck for north
boud steppe bussards returning o their breeding
grounds each spring, unless adult steppe buerrds
are less Hikely to be wind drified east oward Elar,
and thus more likely 10 follow the western shore-
line of the Red Sea all the way o the northern end
of the Gulf of Suez each spring. However, there is
no evidence that the adulis are less vulnerable o
wind drift than immatures (Shirihai 1996, Shirilai
aned Christie 1992, Shirihai et ab. 2000). Iv seems
repsonable 1o awribuwe the 1.9:1 juvenile-to-adult
age ratio of trapped birds to the increased vulner-
abilitv of stressed immatures to being caught in
Food-baited tmaps (Gorney and Yom-Tov 1994), We
believe that large numbers of steppe buzzards, par-
ticularly immatures, reach Elat i rather poor con-
dition. and thar many of these die there, succumb-
ing either to starvation or predation in the area.

In conclusion, we submic that the fact thar, with-
in age classes, heavier individuals are wapped early
in the season suggests more efficient migrants pass
earlier than less efficient migrants.
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