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Capsule Dispersing juvenile Golden Eagles are habitat generalists that do not regularly use temporary

settlements.

WE STUDIED THE PATTERNS OF GOLDEN EAGLE AYUILA
(HRISAETO§ HABITAT TUSE DURING THE FIRST YEAR OF THEIR
JUVENILE DISPERSAL, THE IEAST KNOWN STAGE OF LIFE FOR THIS
SPECIES (WATSON 1997). THE FIMT STAGES OF JUVENILE
DISPERSAL ARE (RITICAL FOR INDIVIDVAL  SURVIVAL, BECAUSE
WHILE  BIRDS  ARE STILL IMPROVING THEIR HUNTING
TECHNIQUES,  THEY ARE FACING THE CHALLENGE OF SECURING
F00D IN AN UNKNOWN LANDSCAPE. AS A CONSEQUENCE, SOON
AFTER INDERENDENCE JUVENILES OF MANY SPECIES TEND TO
RESTRICT THEIR MOVEMENTS T0 A FEW FAVOURABLE AREAS. FOR
INSTANCE, JUVENILE BONELLIS EAGLES HIERAAETUS FASCIATUS AND
SPANISH IMPERIAL EAGLES AQUILA ADAIBERTI (THE OTHER TWO
LARGE EAGLE SPECIES RESIDENT IN OUR STUDY AREA) RESTRI(T
MOST OF THEIR MOVEMENTS T0 TEMPORARY SETTLE- MENTY, 4
FEW SITES WITHIN THE BOUNDARIES OF THEIR DISPERSAL AREAS
(FERRER 1993, 2001, IERRER & HARTE 1997, REAL &
MANOSA 2001, BALBONTIN 2005, CADAHIA IT 4L

2005) THAT ARE USED YEAR AFTER YEAR BY DIFFERENT JUVENILES
OF THESE AND OTHER RAPTOR SPECIES (FERRER 2001). FOOD
AVAILABILITY SEEMS T0 BE THE MAIN REASON FOR EAGLES TO
AGGREGATE IN THESE TEMPORARY SETTLEMENTS (MANOSA IT AL
1998, FERRER 2001, REAL & MANOSA 2001). IN CONTRAST,
JUVENILE GOLDEN EAGLES DO NOT RESTRICT THEIR MOVEMENTS
T0 A FEW, REGULARLY USED AREAS, BUT INSTEAD THE SIZE OF
THEIR DISPERSAL AREA INCREASES THROUGHOUT THE FIRT YEAR
OF LIFE (SOUTVLLO ET L. 20064, 2006B). HERE WE EXPLORE
WHETHER, DESPITE NOT RESTRICTING THEIR MOVEMENTS T0 A
FEW TEMPORARY SETTLEMENTS, GOLDEN EAGLES SHOW
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PREFERENCES ~ FOR SOME  HABITAT TYPES WITHIN THEIR
DISPERSAL AREAS, THIS MIGHT PROVIDE INSIGHT INTO HOW
DEPENDENT THEY ARE ON SOME PREY OR HABITAT TYRES
DURING THIS EARLY STAGE OF THEIR INDEPENDENT LIIE

WE USED ATELLITE TELEMETRY T0 (OLLECT INFORMATION ON
THE LOCATIONS OF SEVEN JUVENILE GOLDEN  EAGLES (FIVE
FEMALES AND TWO MALES) FROM A RESIDENT POPVLATION IN
EASTERY SPAIN. INDIVIDUALS WERE CAPTURED BETWEEN JUNE
2002 AND OCTOBER 2004, WHILE STILL IN THE NEST, AT THE
AGE OF ABOUT 50 DAYS. PLATEORM TRANSMITTER TERMINALS
(PTTIN) WERE FIXED T0 THE BIRDS' BACKS USING A BREAKAWAY
TEFLON HARNESS. THE EQUIPMENT NEVER EXCEEDED 2.57 OF
THE JUVENILES' BODY MASS, AS SUGGESTED BY KENWARD
(2001). FOR COMPUTATIONAL PURPOSES ALL INDIVIDUALS WERE
TREATED A8 IF TAGGING HAD OCCURRED WHEN THEY WERE
EXACTLY 50 DAYS OLD. LOCATIONS WERE COLLECTED USING THE
ARGOS  SYSTEM (4 SATELLITEBASED LOCATION AND DATA
(OLLECTION SYSTEM, KENWARD 2001), AND BIRDS WERE
TRACKED DURING THEIR FIRST YEAR OF LIFE ARGOS ASSIGNS 4
MEASURE OF ESTIMATE RELIABILITY (LOCATION (LASS, LC) T0
EACH DPOSITION ESTIMATE TWO OF THE PTTS HAD 4
GEOGRAPHICAL POSITIONING SYSTEM (GPS) INCORPORATED,
PROVIDING LOCATIONS WITH AN ACCURACY OF <20 M FOR THE
REST ONLY IOCATIONS ASSIGNED T0 LCS 3, 2 AND I (WITH
NOMINAL ACCURACIES BETWEEN 150 AND 1000 M) WERE
USED FOR THE ANALYSES (SOUTULLO IT AL 2007). GIVEN THE
ABILITY OF GOLDEN EAGLES T0 MOVE SEVERAL KILOMETRES IN A
TEW MINUTES (SOUTULLO IT 4 2006C), AND THE (OUNTRY-
WIDE §CALE OF THE HABITAT DATA WE USED, WE CONSIDERED
LOCATIONS WITH AN ACCURACY RANGING FROM 20 M T0 1 KM
AS RELIABLE DESCRIPTORS OF BIRDS' USE OF DIFFERENT HABITAT
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TYPES, SOVIVLIO ET 4L (20064, 2006B, 2006C) PROVIDE
FURTHER DETAILS ON THE §TUDY AREA, THE INDIVIDUALS STUDIED,
THE TAGGING AND TRACKING TECHNIQUES, AND PTT IUTY
CYCLES,

TOLLOWING ~ §OUTULLO ET AL (2006B) WE VSED THE FIRST
DAY THAT BIRDS WERE LOCATED MORE THAN 10 KM AWAY FROM
THE NATAL NEST AS THE DATE OF THE ONSET OF JUVENILE
DISPERSAL (LE.  THE DATE OF INDEPENDENCE)  FOR EACH
INDIVIIUAL WE ESTIMATED THE SIZE OF THE DISPERSAL AREA
USED  AFTER INDEPENDENCE  AS THE MINIMUM (ONVEX
POLYGON INCLUDING ALL LOCATIONS OBTAINED IN THAT PERIOD
(LE. FROM INDEPENDENCE T0 THE END OF THEIR FIRST YEAR OF
LIFE). WE THEN (ALCULATED THE PROPORTION OF DIFFERENT
HABITAT TYPES WITHIN EACH DISPERSAL AREA USING THE
CORINE LAND COVER MAP FOR SPAIN (CLC 2007) AND
PERFORMED A COMPOSITIONAL ANALYSIS (AEBISCHER IT AL
1993) T0 COMPARE THESE PROPORTIONS WITH THE FREQUENCY
OF BIRD LOCATIONS WITHIN THE DIFFERENT HABITAT TYPES. TO
(ALCULATE THESE PROPORTIONS WE GENERATED 1000 RANDOM
POINTS WITHIN EACH DISPERSAL AREA USING ARCVIEWY
RANDOM POINT GENERATOR (JENNESS 2005), AND ASSIGNED
T0O EACH RANDOM RPOINT THE (ORRESPONDING HABITAT
TYPE. THE SAME RANDOM POINTS WERE LATER USED TO
(OMPARE  THE ALTITUDE AT WHICH BIRDS WERE LOCATED
WITH THAT OF THE DISPERSAL AREA. (OMPUTATIONS FOR
THE COMPOSITIONAL ANALYSIS WERE CONDUCTED IN MATLAB
7. IN (ASES WHERE HABITAT USE OR AVAILABILITY WAS O% WE
REPLACED THAT VALVE BY 0.001% (AEBISCHER IT (L

1993). F0R THE PAIRWISE COMPARISONS BETWEEN HABITAT
TYPES WE VUSED ONETAILED ITISTS (AEBISCHER IT L
1993).

FINALLY, WE VSED MONTE CARLO TESTS (MANIY 1997)
TO (OMPARE THE AVERAGE ALTITUIE OF THE TERRAIN AT
THOSE PLACES WHERE BIRDS WERE LOCATED, WITH THE OVERALL
TOPOGRAPHY OF THE DISPERSAL AREAS, FOR EACH INDIVIDUAL
WE (ALCVLATED THE MEDIAN OF THE ALTITUDES AT THE
LOCATIONS, AND COMPARED THEM WITH THE CONFIDENCE
INTERVAL INCLUDING THE (ENTRAL 95% OF THE VALVES (4 TWO-
TAILED TEST) OBTAINED FROM (HOOSING AT RANDOM WITH
REPLACEMENT THE SAME NUMBER OF RANDOM ROINTS FROM
THE CORRESPONDING DISPERSAL AREA. FOR BOTH THE RANDOM
POINTS AND BIRD IOCATIONS WE OBTAINED THE ALTITUDE OF
THE TERRAIN FROM UNITED STATES GEOLOGICAL SURVEY 30-
ARCSECOND SHUTTLE RADAR TOROGRAPHY MISSION (SRTM)
DIGITAL ELEVATION MODEL (GLOBAL LAND (OVER FACILITY
2007). IN EACH CASE A TOTAL OF 1000 RANDOMIZATIONS WERE
PERFORMED USING EXCEL'S POPTOOLS ADD-IN (HOOD 2006).

SIGNIFICANT DIFFERENCES WERE OBSERVED AMONG INDIVID-
UAL§ IN BOTH THE AVAILABILITY OF DIFFERENT HABITAT TYRES
WITHIN THEIR DISPERSAL AREAS, AND THE USE THEY MAKE OF
THEM (TABLE I; %2, = 24.9, P < 0.001). DIFFERENCES WERE
ALSO OBSERVED IN THE ALTITUDE OF THE DISPERSAL AREAS, WITH
MEDIAN ALTITUDE VARYING BETWEEN 368 AND 1057 M, AND
AIL BUT ONE INDIVIDUAL SHOWING NO PREFERENCES FOR
SECTORS LOCATED AT PARTICVIAR ALTITUDES (TABLE 2).
OVERALL, THE FOLLOWING RANKING OF HABITAT USE WAS

Table 1. Habitat availability (A, %) versus habitat used (U, %) by seven Golden Eagles (identified by ID number) during the first year of juve-

nile dispersalin Spain.

34465 34466 34472
Habitat type U A A U A
Non-irrigated arable land 30.0 50.2 0.0 40.0 18.6 39.5
Permanently irrigated land 20.0 0.2 8.7 6.9 1.7 4.6
Complex cultivation patterns 20.0 10.7 21.7 17.5 20.3 17.2
Coniferous forest 3.3 2.1 21.7 7.2 16.9 5.7
Sclerophyllous vegetation 10.0 6.9 21.7 7.9 20.3 14.4
Transitional woodland-shrub 6.7 6.0 0.0 9.4 10.2 5.2
Other habitat types 10.0 23.9 26.1 11.2 11.9 13.4

34473 34474 49181 49182
Habitat type U A U A U A U A
Non-irrigated arable land 7.0 4.1 10.3 42.9 16.9 21.3 4.8 28.8
Permanently irrigated land 2.3 5.9 0.0 6.2 1.8 4.3 0.0 4.1
Complex cultivation patterns 18.6 24.3 56.4 12.5 34 14.8 0.4 4.3
Coniferous forest 25.6 8.4 12.8 3.9 10.1 12.4 6.1 15.6
Sclerophyllous vegetation 7.0 19.4 5.1 9.4 25.2 18.1 63.0 16.5
Transitional woodland-shrub 16.3 5.8 15.4 6.6 30.7 8.5 12.1 9.7
Other habitat types 23.3 32.1 0.0 18.5 11.9 20.6 13.6 21.0



Table 2. Altitude of locations versus altitude of dispersal areas for seven juvenile Golden Eagles.

Median altitude of dispersal area (m)

Eagle ID Median altitude of locations (m) Mean sd Lower CL Upper CL
34465 797.0 800.7 26.3 746.0 857.0
34466 830.5 837.5 21.0 794.5 874.5
34472 811.0 841.9 19.9 798.0 874.0
34473 509.0 367.6 82.2 232.0 530.0
34474 836.0 840.1 20.4 799.0 875.0
49181 868.02 695.8 5.2 685.0 704.0
49182 1054.0 1056.5 18.1 1024.0 1096.0

For each individual the following information is provided: median altitude of the terrain at the points where birds were located; mean, sd, and
lower and upper confidence limit of the median altitude of each dispersal area, calculated using random points and resampling techniques
(see text). ®The median altitude at which the bird was located is above the 95% confidence interval of the altitudes recorded within its

dispersal area.

OBSERVED: CONIFEROUS FOREST ~ SCLEROPHYLLOUS VEGETATION
~ COMPLEX (ULTIVATION PATTERNS > TRANSITIONAL W0OD-
LAND-SHRUB > > OTHER HABITAT TYPES >> NON-IRRIGATED
ARABLE LAND > > PERMANENTLY IRRIGATED LAND (~ INDICATES
NOT SIGNIFICANT, P > 0.1, > INDICATES P < 0.L; >>
INDICATES P < 0.05, DIFFERENCES IN RANKING ORDER; N = 7).

THESE RESULTS SUGGEST THAT DESPITE SHOWING SOME PREF
ERENCES  FOR (ERTAIN HABITAT TYIES, JUVENILE GOLDEN
FAGLES USE 4 WIDE RANGE OF HABITATS DURING THEIR FIRNT
YEAR OF LIFE, WITH DISPERSAL AREAS OF DIFFERENT INDIVIDUALS
DIFFERING GREATLY IN HABITAT COMPOSITION. THE INDIVIDUALS
WE STUDIED CENTRED MOST OF THEIR DAILY ACTIVITIES IN AREAS
WITH (ONIFEROUS FOREST, SCLEROPHYLLOUS VEGETATION AND
(OMPLEX (ULTIVATION PATTERNS, WHILE AVOIDING OTHER
HABITAT TYPES, PARTICULARLY ARABLE AND PERMANENTLY
IRRIGATED LANDS. AREAS WITH COMPLEX (ULTIVATION
PATTERNS, SCLEROPHYLLOUS VEGETATION, AND ECOTONES
BETWEEN WOODLANDS AND SHRUBS (WHICH CONSTITUTE ONLY
A TINY FRACTION OF THE DISPERSAL AREAS AND HENCE THEIR USE
MIGHT BE UNDERESTIMATED DUE T0 THE LOW FREQUENCY AND
LIMITED ACCURACY OF LOCATIONS) ARE MOST LIKELY USED FOR
HUNTING, SINCE PREY AVAILABILITY I§ HIGHER IN HETERO-
GENEOUS HABITATS, AND MOST PREY SPECIES (EVEN CARRION)
ARE MORE EASILY DETECTED IN OREN LANDSCARES (ONTIVEROS
& PLAGUEZVELOS 2000, LOPEZ-LORPEZ IT L. 2004, 2000,
ONTIVEROS IT L. 2005). IN (ONTRAST, (ONIFEROUS FORESTS
ARE PROBABLY PREFERRED FOR ROOSTING, WHILE THEIR USE OF
ARABLE LANDS AND OTHER HABITAT TYRES IS PROBABLY MOSTLY
RESTRICTED T0 THESE HABITATS BEING CROSSED OVER DURING
THE EAGLES' DAILY MOVEMENTS T0 AND FROM HUNTING AREAS
AND ROOSTING SITES,

FOOD AVAILABILITY SEEMS T0 BE THE MAIN REASON FOR THE
AGGREGATION OF BONELLI'S AND SPANISH IMPERIAL EAGLES IN
TEMPORARY SETTLEMENTS (MANOSA  IT AL 1998, FERRER
2001, REAL & MANOSA 2001). HENCE, THE FA(T THAT

GOLDEN  EAGLES DO NOT AGGREGATE IN TEMPORARY SETTLE
MENTS SUGGESTS THAT WHILE SOURCES  OF FOOD AVAILABLE FOR
JUVENILE BONELLIS AND SPANISH  IMPERIAL EAGLES ARE
AGGREGATED AND RESTRICTED T0 4 FEW SITES FREE OF ADULT
EAGLES, TOR JUVENIIE GOLDEN EAGLES SOURCES OF FOOD ARE
MORE EVENLY DISTRIBUTED ACROSS THEIR DISPERSAL AREAS,

WE SUGGEST THAT GOLDEN EAGLES' ABILITY T0 FEED ON
(ARRION (GIL-SANCHEZ T AL 1994, WATSON 1997) MIGHT
PIAY AN IMPORTANT ROLE IN THE UNFOLDING OF THE FIRT
STAGES OF THEIR JUVENILE DISPERSAL (WATSON 1997, HALLEY
& GJERSHAVG 1998, GARCIA-RIPOLLES IT 4L 2004), AND
EXPLAIN  THE DIFFERENCES IN RANGING BEHAVIOVR WITH
BONELLIS AND SPANISH  IMPERIAL EAGLES (ALTHOUGH BOTH
MAY OCCASTONALLY FEED ON CARRION A§ WELL). FOR EXAMPLE,
WHEREAS IN EVERY YEAR OF THEIR STUDY GARCIA-RIPOLLES T AL
(2004) OBSERVED  ONE-YEAR-OLD  JUVENILE GOLDEN
EAGLES FEEDING ON (ARRION DURING THE AUTUMN AND
WINTER IN THE 'VULTURE RESTAVRANT' THEY STUDIED, NO
JUVENILE BONELLIS EAGLE WAS OBSERVED FEEDING THERE
(DESPITE BOTH SPECIES BREEDING NEARBY).

THIS DOES NOT MEAN THAT JUVENILE GOLDEN EAGLES DO NOT
USE SOME OF THE TEMPORARY SETTLEMENTS USED BY OTHER
JUVENILE LARGE EAGLES, INSTEAD, WE SUGGEST THAT SINCE THE
DIET OF 6OLDEN EAGLES IS HIGHLY PLASTIC AND ADJUSTABLE TO
PREY  AVAILABILITY (FERNANDEZ 1991, WATSON 1997,
1998, SEGUIN IT AL 2001, TAKEUCHI IT 4L
2006), BIRDS DO NOT NEED TO (ONCENTRATE ON 4 FEW AREAS
OR HABITAT TYPES FOR FEEDING,  WHILE  BONELLIS  AND
SPANISH IMPERIAL  EAGLES ARE LARGELY DEPENDENT ON RAB-
BITS, PARTRIDGES AND PIGEONS (GIL-SANCHEZ IT 4l 1994,
2000, GIL-SANCHEZ 1998, MANOSA IT 4L 1998, ONTIVEROS
& PLAGUEZUELOS 2000, FERRER 2001, LOPEZ-LOPEZ IT AL
2004, 2006, ONTIVEROS IT 4L 2005), GOLDEN EAGLES ARE
NOT. ALTHOUGH IN (ERTAIN PARTS OF THEIR RANGE THESE PREY
SPECIES MAY (ONSTITUTE 70% OF THE GOLDEN EAGLE DIET



(GXL-SANCHEZ IT 41, 1994) AND THE FRORORTION OF GROVSE
AND HARE IN THE DIET CAN BE AS HIGH A§ 907, THESE ITEMS
MAY (ONSTITUTE LESS THAN 30% OF THE DIET, WITH AREAS
WHERE GOLDEN ~ EAGLES FEED MOSTLY ON SNAKES, Ok ALMOST
EX(LUSIVELY ON TORTOISES OR HEDGEHOGS (FERNANDEZ 1991,
WATSON 1997, 1998, SEGUIN IT AL 2001, TAKEVCHI IT 4L
2006). FINALLY, GOLDEN EAGLES MIGHT NOT NEED T0 AGGRE-
G6ATE IN TEMPORARY SETTLEMENTS BECAUSE THEIR IARGER BODY
SIZE AND LOWER METABOLIC RATE ALLOW THEM T0 STORE MORE
RESERVES AND FEED ON IARGER PREY, AND HENCE FAST FOR
LONGER (FEVOLD & CRAIGHEAD 1958). IN (ONTRAST, 4§ THE
OTHER SPECIES NEED TO HUNT MORE FREQUENTLY, THEY ARE
FORCED T0 RESTRICT THEIR MOVEMENTS T0 A NETWORK OF SITES
THAT ENSURE THAT THEIR CHANCES OF SUCCESSFUL HUNTING ARE
ALWAYS HIGH (FERRER 1993).

ACKNOWLEDGEMENTS

THANKS ARE DUE T0 THE (ONSELLERIA DE TYRRITORI I HABITATGE OF
THE GENERALITAT VALENCIANA (J. JIMENEZ, . MATEACHE, A.
TZ4VIERDO AND A. GARCIA I SANZ) AND THE SPANISH MINISTERIO
DE MEDIO AMBIENTE (V. GARCIA MATARRANZ, R. GARCIA
DOMINGUEZ) T0R PARTIAL FUNDING, PERMISSION TO GAIN ACCESS T0
THE NESTS AND INVALUABLE FIELD ASSISTANCE. WE ARE VERY GRATERUL
T0 LUIS (ADAHIA  AND CLARA GARCIA FOR SUGGESTIONS AND COM-
MENTS ON THE MANUSCRIFT. P. LOPEZ-LOPEZ I§ SUPRORTED BY AN
FPU GRANT OF THE SPANISH MINISTERIO DE EDUCACION Y CIENCIA
(REFERENCE AP2005-0874). THIS PAPER IS PART OF A.8.'§ PHD
THESIS AT THE UNIVERSIDAD DE ALICANTE

REFERENCES

Aebischer, N.J., Robertson, PA. & Kenward, R.E. 1993. Com-
positional analysis of habitat use from animal radio-tracking data.
Ecology 74: 1313-1325.

Balbontin, J. 2005. Identifying suitable habitat for dispersal in
Bonelli's eagle: An important issue in halting its decline in Europe.
Biol. Conserv. 126: 74-83.

Cadahia, L., Urios, V. & Negro, J.J. 2005. Survival and move-
ments of satellite tracked Bonelli’'s eagles during their first winter. Ibis
147: 415-419.

CLC 2000. Corine Land Cover map for Spain. Available at
http://dataservice.eea.europa.eu/dataservice/(accessed 16 Febru-
ary 2007).

Fernandez, C. 1991. Clinal variation of food-habits and breeding suc-
cess of the Golden Eagle (Aquila chrysaetos) on the southern side of
the Pyrenees. Revue D Ecologie-La Terre Et La Vie 46: 363—-371.

Ferrer, M. 1993. Reduction in hunting success and settlement
strategies in young Spanish Imperial Eagles. Anim. Behav. 45:
406-408.

Ferrer, M. 2001. The Spanish Imperial Eagle. Lynx, Barcelona.

Ferrer, M. & Harte, M. 1997. Habitat selection by immature Span-
ish imperial eagles during the dispersal period. J. Appl. Ecol. 34:
1359-1364.

Fevold, H.R. & Craighead, J.J. 1958. Food requirements of the
Golden Eagle. Auk 75: 312-317.

Garcia-Ripollés, C., Lépez-Lopez, P. & Garcia-L6pez, F 2004.
Management and monitoring of a vulture restaurant in Castellon
Province, Spain. Vulture News 50: 5-14.

Gil-Sanchez, J.M. 1998. Seleccién de presa por el aguila-azor
perdicera (Hieraaetus fasciatus) durante el periodo de nidificacion
en la provincia de Granada (SE de Espafa). Ardeola 45:
151-160.

Gil-Sanchez, J.M., Molino, F. & Valenzuela, G. 1994. Paramet-
ros reproductivos y alimentacion del Aguila Real (Aquila chrysaetos)
y del Aguila Perdicera (Hieraaetus fasciatus) en la provincia de
Granada. Aegypius 12: 47-52.

Gil-Sanchez, J.M., Molino, F., Valenzuela, G. & Molebén, M.
2000. Demografia y alimentacién del aguila-azor perdicera (Hier-
aaetus fasciatus) en la provincia de Granada. Ardeola 47: 69-75.

Global Land Cover Facility 2007. Global Land Cover Facility
homepage. Available at http://www.landcover.org (accessed 16
February 2007).

Halley, D.J. & Gjershaug, J.O. 1998. Inter- and intra-specific dom-
inance relationships and feeding behaviour of golden eagles Aquila
chrysaetos and sea eagles Haliaeetus albicilla at carcasses. Ibis
140: 295-301.

Hood, G.M. 2006. PopTools version 2.7.5.
http://www.cse.csiro.au/poptools

Jenness, J. 2005. Random point generator (randpts.avx) extension for
ArcView 3.x, v. 1.3. Jenness Enterprises. Available at http://www.
jennessent com/arcview/random_points.htm

Kenward, R.E. 2001. A Manual for Wildlife Radio Tagging. Acade-
mic Press, London.

Lopez-Lopez, P., Garcia-Ripollés, C., Garcia-L6pez, F.,
Aguilar, J.M. & Verdejo, J. 2004. Distribution pattern among
Golden Eagle Aquila chrysaetos and Bonelli's Eagle Hieraaetus fas-
ciatusin the Castellon province. Ardeola 51: 275-283.

Lopez-Lépez, P., Garcia-Ripollés, C., Aguilar, J.M., Garcia-
Lépez, F & Verdejo, J. 2006. Modelling breeding habitat
preferences of Bonelli's eagle (Hieraaetus fasciatus) in relation to
topography, disturbance, climate and land use at different spatial
scales. J. Ornithol. 147: 97-106.

Manly, B.FJ. 1997. Randomization, Bootstrap and Monte Carlo
Methods in Biology, 2nd edn. Chapman & Hall, London.

Mafosa, S., Real, J. & Codina. J. 1998. Selection of settlement
areas by juvenile Bonelli’s eagle in Catalonia. J. Raptor. Res. 32:
208-214.

Ontiveros, D. & Plaguezuelos, J.M. 2000. Influence of prey den-
sities in the distribution and breeding success of Bonelli's eagle
(Hieraaetus fasciatus): management implications. Biol. Conserv. 93:
19-25.

Ontiveros, D., Plaguezuelos, J.M. & Caro, J. 2005. Prey den-
sity, prey detectability and food habits: the case of Bonelli's eagle
and the conservation measures. Biol. Conserv. 123: 19-25.

Real, J. & Mafosa, S. 2001. Dispersal of juvenile and immature
Bonelli's eagles in Northeastern Spain. J. Raptor. Res. 35: 9-14.
Seguin, J.F, Thibault, J.C., Torre, J., Bayle, P. & Vigne, J.D.
2001. Thediet of young Golden Eagles Aquila chrysaetos in Cor-
sica: Foraging in a man-made mammal fauna. Ardea 89:

527-535.

Soutullo, A., Urios, V., Ferrer, M. & Pefiarrubia, S.G. 2006a.
Dispersal of Golden Eagles Aquila chrysaetos during their first year
of life. Bird Study 53: 258-264.

Soutullo, A., Urios, V., Ferrer, M. & Pefarrubia, S.G. 2006b.
Post-fledging behaviour in Golden Eagles: onset of the juvenile dis-
persal and progressive distancing from the nest. lbis 148:
307-312.

Soutullo, A., Urios, V. & Ferrer, M. 2006c. How far away in an

Available at


http://dataservice.eea.europa.eu/dataservice/(accessed�
http://www.landcover.org/�
http://www.cse.csiro.au/poptools�
http://www/�
http://www/�

hour? — daily movements of juvenile Golden Eagles (Aquila chrysae-
tos) tracked with satellite telemetry. J. Ornithol. 147: 69-72.
Soutullo, A., Cadahia, L., Urios, V., Ferrer, M. & Negro, J.J.
2007. Accuracy of lightweight satellite telemetry: a case study in the
Iberian Peninsula. J. Wildlife Manage. 71: 1010-1015.
Takeuchi, T., Shiraki, S., Nashimoto, M., Matsuki, R., Abe, S.
& Yatake, H. 2006. Regional and temporal variations in prey

selected by Golden Eagles Aquila chrysaetosduring the nestling
period in Japan. Ibis 148: 79-87.
Watson, J. 1997. The Golden Eagle. T & AD Poyser, London.
Watson, J. 1998. Should Golden Eagle Aquila chrysaetos be food
generalists or specialists? In Chancellor, R.D., Meyburg, B.-U. & Fer-
rero, J. J. (eds) Holartic Birds of Prey: 251-261. ADENEX-WWGBP,
Berlin & Merida.



