AERIAL TRACKING OF GREAT BUSTARDS (Otis tarda)
IN SPAIN

LOCALIZACION DE AVUTARDAS (Ofis tarda) DESDE EL AIRE EN ESPANA
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Aerial tracking was first used in Spain in
1988 to locate Spanish Imperial Eagle (Aquila
adalberti) young after their independence in
Dofana. Two of the authors of the present
paper continued to use this method to locate
wintering Common Cranes (Grus grus) in
Extremadura after marking them during their
migratory staging at Gallocanta, Zaragoza
province, following mainly the procedures
described for aerial tracking of Whooping (G.
americana) and Sandhill (G. canadensis)
Cranes (Brander & Cochran, 1971; Cochran,
1972, 1980; Drewien & Bizeau, 1981; Gilmer
et al., 1981; Melvin & Temple, 1982). From
1992 on, aerial tracking has been used to loca-
te Great Bustards radiomarked in the Reserve
ol Villafifila and Madrid province.

The combined work of a ground team and
an airborne tracking crew is necessary to reco-
ver contact with individuals that move out of
land radioreceiver reach. Such recovery is
specially important when continuous beha-
vioural observations and data on social struc-
ture or habitat preferences are required.

Initially, Dornier aircraft were used, given
their plane upper position and low minimal
speed, what allows visualization of tracked
birds. Sighting of birds from aircraft is highly
useful in Cranes, but practically impossible in
Great Bustards due to their tendency to fly
when they detect aircraft approach. Great
Bustard behaviour requires greater flight alti-
tude to prevent the birds' take off by distur-
bance, which may cause the ground team not
to find the individuals tracked. Therefore,
most birds were located from Bonanza airpla-
nes, which allow to reach higher altitudes.

Telemetry equipment

The equipment used for aerial tracking is
the same one used in land work, that is, a
TELONICS receiver (TR-2 model, provided
with a TS-1 model scanner), supplied either
with battery, either alcaline or NiCd, power or
with power from the plane's electric system.
The transmitters attached to Great Bustards
were different models from trademarks
TELONICS, BIOTRACK and TELEVILT.

Aerial tracking was started for Great
Bustards following the procedures previously
applied to eagle and crane location. We flew,
Dornier E-9 aircrali, equiped with WMI three
element Yagi direccional antennas to ecach
wing strut, mounted in a similar way to that
described by Gilmer et al. (1981). This allo-
wed us to put both antennas in a slightly side-
looking configuration (about 30 degrees from
flight dircction). Antenna elements were
always vertically polarized.

High-wing Dornier aircraft is more suita-
ble when visual contact with individuals is
required, due to their much lower mimimal
speed. In our case, however, location quick-
ness and accuracy was more important than
bird sighting. Thus, to avoid bird flying away
as a consecuence ol aircraft disturbance,
which may prevent land contact with marked
individuals, we began to fly low-wing
Bonanza E-24 aircraft, much faster than the
former ones. These airplanes allow to locate
birds as accurately as high-wing ones and
even more when combined with a GPS to
obtain the birds' coordenates. In Bonanza air-
craft two different antennas were simullac-
ously used, a three clement Yagi directional

¥ Dept. Biologia Animal 1. Fac. de Biologia. Univ. Complutense. E-28040 Madrid.
## Fundacion para la Ecologia y Proteccion del Medio Ambiente. Castellana, 8. E-28046 Madrid.
##% Museo Nacional de Ciencias Naturales, CSIC. José Gutiérrez Abascal, 2. E-28006 Madrid.




|onuegy JuruRINAgNg  pue ‘SySy 1sow ur
Jesane pa1opid oym ‘0D OpuelLd.| E:Emo,
pur OUOWEYD 0ISIDULL] JURUIINIIT SE [[am
se ripun)) anbuuzg [U0[0) WBUAMSIT pur
aenspy wnbeor jauojp) Lpansadsar ‘spongn
wasaad pue sauo) suopue gE dnoin yuey)
01 [SIM IA\ BHIA [25UY PUR SOWEY O[RZU0n)
slauojol sy jasard pue sauuo) s opue
asegl 11V U0 Y] JO JJRIS D) pur SI2104
ary ystuedg oY) Jo UONRIOQRIOD PIISAAUISIP
i noynm ajqissod uaag JoAdu dary pmom
SpaRISNg 1LAID) JO SURDRNOIPE [RLIdY

SINTGWHDATTAMONAY

PAUILLIAIAP SI [BUSIS
yead ann v 0) SuLrag AVINDIL UL puT Pax)
2q UBD UONDALP YT 2] [1UN ‘BULDIUE [EUOL)
-0an1p 2yl ySnoxyy ndut o7t tpasuryd o uat
PINOYS uondanp WEI] yeiae wol) feme
auy NS Iam SpaIq udym JudpIad Ljjemads
sem siyL csyead pue sanu aspe) ur Funnsa
U21J0 “SIUDWIAOW S PIIG Y1 JO 20UINIISUOD
v se aemonyy Aew pEuans pusis ouueds
ap w SLouanbarp mou v Suneao) RRITAY

TXOQUINIMS Ul
PR193[3s A[102.100 2Q 1SN SEUUIIUE DY ] °F
‘(Asuanbauy su afueys Apydys
SASLI JWOS Ul PINOD $ISSE[T IANIUSULRI] DIULS
umop pue dn suSip om1 saow) sauo WFu
A1 Ayl 2 SN pauuess satuanbaly 7
(12412221 0) s2U0Y
-dpeay ‘seuudiue o) xoquanms NOquoNMS 0]
JOA12021) 121102 24 IS SUBIXIUOD [[V °]
WS Surjorn 2y Suunp Ljjeatpowad pay
=223 PUE U 3 PINOYS SUOHNED SWOS
"2OURISIP A12A021 [RUSIS
U1 J28u0] A1 pur 1P o1l Y qeisaal
01 Anpquqoad oy saeaas oy apnpnpe w3y
JOMIT DY, "SIUDWAAOW [UOLIOISIY §pIIg AU
PEDUE SEQIR DSOUI UI INO PALLED oq 1snuu Sury
-oun *Atjeuonoanp Lue pamoys ssO| [euis 01
snotaaid aSues s,paq oy g *awn 1se] paatesal
SEM L 213YM saIEUIPI00d ay1 e FutuuiFaq e
U1 WOdf 10] PAAINIS 3G 1SN 11 1SO] S1 1w
“SURI UAAIS B yitm 10TIU00 punoad [FRITREN

1PUS1s v Swiagaoai jou fo 2503 ayr w sunmey

35D A AJjensn 1ou 811 yInoye ‘uor
192103 uo Lnoiyip v jes ospe Lew *

10 syueq Jaal ‘SAI[ITA MOLIRU Uil K[y
si yans sjuapioor [earydeidoan (019 ‘pating
10 punosd oyl U0 UMOILY) JONIWSIIE) fudp
X0J ® apisul prop ‘umop apisdn peap ‘puncid
a1 wo Swik] quepdia g0 Fuipady Fuiy)
Ananoe spag oy uo Kuiew spuadap pue Ky
-enb uondasar 10) uepoduit L1294 0sje st uon
-150d vuuduy 198 uondaoar asiom A *Apog
S,PIIG U1 01 ST RUUDIUE DY) 1SISO[I 2 J0) K
-enb [euSis 120) e osje Lew waiyoene 1w
-sue o adA1, e oy wouy payora e spag
Uym patamo] st Anaygip SgL g oy
Jo saseyd 1se oy Supnp 10| 01 yNdYIP
QIOW YINUWE Q0T SIINIUSURL], "AJI] JaNIWSUL
se [[am st omod pue od A1 sonnusuen orom
sauo Juanbaiy Jsow A sjeuSis oIpel Jo sso|
A asned Lvw eyl SI019T) 01 UONT[AI U]

[pudis 2yt Swmisop 1of suosvay

‘puBqg 123U JO TP
) PAINPAI PUE DLW FUIIIEDS PISEIIIU] SIDA
-NAUBLL IS, "BUUDIUE [RUONIP 1Y) puiyaq
22IN0S IDUAIJIAAUL YT *S1IRY) ‘paloluowl aq
01 BAIT DI PUT DOURIZJIAUL JO 224008 T UIdM
-19q sem aueld oy w1 os uonaaup WSy 28
-UBLD 01 STA SDUDIIIDNUL YINS PIOAER O] Kem
Aquo sy, ;19 *suodare ‘sumol Siq se yans ‘sao
~Inos oiped [nuamod woaj asuasapul Lavay
01 anp apmnfe WSy Surysen adueisip-Fuo)
mo 1amol 01 pey om Apuanbarp onnd
W /S AJuo sem
SUONEIO| punoad wuenbasqns pue saeuIpIOOd
[BLIOE UDIMIDQ IDUBISIP UTIJY SIUILDAOWL
J12U) Ul spIRISng 1eaIn) AQ PaMO[|0] SAINOI
Jo AyduiFodor jriouad 2y £pmis 01 sn pamope
UONEIO] [RLIDL ‘SAPISIE *PAIQ PIYICLULIOIPEI 15O
Aue awoop o1 sanipiqeqoad ysoySiy oy soald
1JRIDIE WOIJ SpIRISNG aln) Supyoel],
‘vase umouy Krood pue adie|
T UL SPIIG YIRNOIPRI 0] Jud01)joul Apanjeas
AU0JAIAY 2q AW SMDID puET "SIDAIISGO 0]
UMOUNUDN SEDIE M3 PANISIA SPHQ UM SPrOI
pue syaen jo Ajiqepear a2y £q pajmul sum
ANjigow aa15 punoad “Kpms ano ur Apuanbaig
UL WO uryl J2[ews sown Oz 01 Q|
U2dMIAQ $1 punoud wor o3ues vondaoay
S
JO 26 Jo Av[ap 9yl pasned yomm Suon
-IPUOD IaIEaM DQ[RIOABJUN 01 anp jqissod
skem|e jou §1 FULIONUOW-OIPEI [RLIDY 8 uoneA
-135q0 2NUNUOD 01 PAPI2U SLUONEI0| punold

58¢

uanbasgns 10y ‘uol [BNSIA - paig sjuoa
~24d SpIISNE 181D JO ISED Y Ut apmnye von
1 “Apmis o o) S[EnpIAIpuL payaew
UOd SNONUNUOD Jo ddueuodw jeosd
A1 udAIE Fuyoen punosd [euonusauos Kq
{I1AY PRIOTINOD D IIBUO[ OU PINod [enprapul
SWOS uAym AJUO pasn sem Fuiyoen euay

Ty punodd o1 pasvdisod
Supyonay poaan Jo  sdvoipumyg pun  sufausg

se1
-1qey Ay £pySis un do punodd ay) uo Suid]
SPUIG JO 958D 3U) U] UIAD ‘DFURI PIUOHUIW A1)

1IN0 UYL JWUNSSE S DIOJAUAY ], PP
presdn sdempe a1am ‘soipes payunow oyduod
10 ardyarg uo 19y ‘spieisng A0 U0 seu
-umue Sumisuea], (1861 9(dwa) 2 wapp)
sOIpEL pawnow pueq S uo vuuae Fun

MW oOg anoqu aFums uondanar asearout
UR pUnGj paapul sIOUINe 1910 SLAT 15310)
pUE SUIRUNOLL I0AD A1IAKSUS asuasaul S
sapminge Wy sysy ySnoyie (1861 w12
Jowr) svase uado 10a0 '8 w g ey 19
B8 sapmue e paseardul Suaq jou ued [eu
-81s wnunxew podar sioyine awog “Suyaseas
AWNSA 01 uIeSe quia Apuanbasqns pur spaiq
PaYIRWOIPET 210] A[21TIND0R 01 SUIISAP JO)
pannbas awn Fuziwnuiw pur 11 uondasas
wixew  udamiaq  asiwordwos  pood
vosEapmne w3y sy, (2861 apdway, pue
W) Y Sum-ySiy uo seuudue Fury
-00[-apIs 0m1.10] pauodal apis 1ayna o) wy $7
JO Q1P purq winwiyea ay) uey) ssa) Aysns
‘auepd 2y jo 9pIs 1212 01 Wy §] pur g ua
-OMIDQ SEM PIINIE IRYL T YIPIm 123SURL 'Seu
-UdIUT [EUONIAPILLO PUE [RUOHIANIP Ylog
ySnoayl Sutuueds “IE e OSp-peE sea opminfe
WSy ‘spamsng] 1waln) poyIvwolpel 150 Suoj
Jo youeas ut seaae afie] Fuifoains uaya
“lOnu0d puey o) umop
UINLIM pUt §40) AQ PAUIULIOP 2IdM $ABUIP
-1002 S11 *122.09 $EM U0 ED0] PUO2DS S
1 auo snoaaid oy o1 aepnarpuadsad vondanp
v 20| 128XD Y1 j0ds pue 2aInd wy
10 € B 2quasap 01 pawin) sem auejdie oy os
Op O] "PIAIIYIN 3G O] UDL) PRY UONED0| 131124 ¢
‘ud)[ey Aeapd 10u pry Ansuajul [pudis J] 'Sdo
O suRdW £q SAVUIPIOOD $)1 UL pur
jods dwes 21 1040 Nyouq £ 01 SAAUTIP OF1

punair pauin sea suejd 92U ‘UONEIO| 1921100
2InSSE O, "UONEIO] IDNIUSURI] 1DEXD 21 JIA0
Fuidy) 210109 1snl ‘vuudue [ruonsanp ay o)
payonms sea uondanal uaym sea 1t st pood
seouap 2q o1 pry Anjenb uondasar jeusig
TUUDIUL [PUOTIAPILIO Y1 01 PAIUMS
sea [RUSIS dU1 ‘dwn awes oy e *pur panods
Apensia uay seam qutod 1exe oy ‘uomsod
ronmsuen Sunestput snyn *[ja) Kusppns s
“UAMUI [RUTIS PAILIO] STM JNIWUSUTI T 21YMm
ut wod 10ux 2y) 1940 possed 1eaoam 10 oy
‘punci o) aenatpuadiad e sjuawape vuusue
10122 DULS "PAIIIS UYL §1 vUUUE
OHIAIIP DU, “A3LIND0T UONEIO[ ASEAIIUL O
C13®e w gpg1 noqe) spmine 1Sy Sutomor
SIS oyl spaemol YT 1Ns MO[] om Paxiy sem
UOTIDANP YT dY) 90UQ "UONIALP IPIS d[Sue
WEL v out Sunuiod voym sieaddesip jsowe
11 pue SJannusura ai1 o) Apdanp Sunuiod st eu
-udue 2yl uaya (ewndo st Anpenb [eusis ‘seu
-UduE [ruondAp ynm suaddey Ajjunsn sy
(2861 "WAPN)
JINOI UMOUY B U0 -Fulf[] sInoy 4- wy
091 o1 dn pmspray v yis ‘uoneSiw Suunp
payoRn Spaq 01 Jajar seoumisip uondaoas
wnwixew paoday uawow eyl ur Aja
-oe pue uomised puq pue somod Jannusuen
uo papuadap adurIsIp U0 "Wy OF NOqL
JO 20umsIp 1S95U0] B R “JRUIPIO0I 1IVIUCD
[ensia 1se) oY) yovosdde apya poatasal aom
S|RUSIS ‘SISBI 1SOW U] "BUUIIUE [BUONDIP JY)
yFnoay) Suiuuess ojiym ‘[oAd] pUNoIE Sa0qe w
008-006 JO PRIt ue 12 *J PUNOIE N0 PaLLIED
sem S1) Jemaad snipes wy 7w ‘quiod ey
01 yoroadde a1 Suninp pajoajap seam eudis ou
J1°PAIQ 2 1Ay 1921003 [ERSIA PUnOIS 1se] Jo
1ods 2y 10A0 Suryaen (LR papels am sjenp
-IAIPUL 1S0] A[JU2031 0] TUIYDIEIS UM 19A0
Fuik]y yeaone jo asneoaq saoueisip Suoj A1) 01
spaiq waaaxd o) ySnoua ySiy sAempe sea opm
-nje WS ysSnoye Y4A 2108 SIS IV

sanpasosd Jpaauan)

A[snoauelnuwis ylog yanoayl
10 JWI B pUUDIUE QU YINoay Y2 seu
-515 DAI021 O1 XOUOIAS B PAZIIN ap "Sun
-uod presaumop ‘Surm JWes 9yl Jo apIS [RUdA
Y1 01 payoene sum JONE[ Al pue ‘uonwns
-1Juod Fuijoo| premio) ¢ ut ‘Suim 1j9] sueld
Y1 JO AEpo [RUIFIEW ) U PAUNOW STM I
=10] AU [, "IUO [RUONIANPIULIO UB pue vuuaiue

8T



286

Ronco, who was in charge of the antenna ins-
tallation on plains.

Marking and radiotracking of Great
Bustards was iniciated under the encourage-
ment of the ICONA and Cosme Morillo and
Juan M. de Benito, who promoted and sup-
ported our work until the Directorship of the
Reserve of Villafdfila made it no longer pos-
silbe denying the necessary marking permits.
This is a contribution to Project PB-94-0068
of the Direccién General de Investigacion
Cientifica y Técnica.
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