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ARSTRACT. = [T breeding density and Jandscape-level habi seleetion of Common Buzzards {fnteo
Butes) was studied from PU89-93 in a mountain area of Abruzeo Apennines (central Dalyh. Asalysis of
lanedscape features was basedd on circular plots (2.5 km diameter} centered on oconpicd nest trees. A
total af 32 Common Boeard nesting teeritories were identified within o 387 ki avea (8.5 paies/ 100
|.'||1.11 i 1] 11(';1rﬂl,-||rig|||'mr distance 2.5 km). The average altitmcle of the nest sites was 17309 0 abwve
sea level andd 73.1% were oriented NE. Stepwise discriminant function analysis shiowed significant oif-
ferences between nesting (N = 17) amd control sites (& = 15} based on lour biddscape variables: reliel
index, distance from lforest edge, distance from paved road and dicance from valley bomom. Besulis
suggest thiat Comuen Burziards select nesting aveas in te eastern portion of foresis which ace dissa
Frosmn roads Lt close o valley bottoms, in ruggeed aceas of irregular mopliclagy.

Eev Wonrns:  Comoen Buzzind, habitat selection; lnndsofeloael breeding deasity, Buteo buteo.

Densidac de eria y selecciin niveles de paisaje hibit en Bubeo buleo

Besupen, —La delicadesa de coin v nivel del paisaje, seleccion del il del Buteo Ietee fue estdiado
de 1989-03 en un area de smontana de Abruzzo Apeanines (ceniral Taly). Awdlisis del elementos del
paisaje estuve basado en lugares chiculos (2.5 ki dimero) centrada en nidos de arbol ocupados. Un
tonal de 32 B duten tercitosios de nido fueron identificulos dentro de 387 km2 drea, (8.3 pares/ 100
km?, media cercavecing distancia 2.5 km), El aliitud regular de los nidos fue 1389 m arriba del mar y
3% Tueron ericntados NE. Una funcidn discriminante de pasos enseie un wwilisis con diferencias
signilicas entre nidos (& = 17) v stioa de contol (N = 15} basados en cuatro paisajes variados: refevo
indicie, distancia de la orilia del bosque, disancia del camine pavimentade v distancia del fondo del
vislle, Resultados Sugieren que ol B bufer selecciona dreas de nidos en higgares cste en ol bosgoe donds:
estin muy lejos de caminos pero mas cerea al Tondo del valle, en dreas toscas de morfologia ieregaelar,

[Traduccidn de Rank De La Garea, Jr]

Mestsite preferences have been described for
the Common Buzzard {Beuten buteo) (Tubbs 1967,
Glutz von Blotzheim et al. 1971, Tubhs 1974, Arce
Velasco 1987, Tavlor et al. 1988). but few studies
have attempted o quantitatively determine the fac-
tors involved in nestsite sclection at a lindscape
level (Newton ot al. 1982, Jedrzejewski oo al, THES,
Kostrzewa 1938, Huben 1993, Hohmann 1994,
Coraham et al. 1595, Cevasoli and Penteriang 1996).
Al of these studies have analyeed nestsite selection
at a microhabitat level (nest-tree characteristics
and stand structure} without considering the pos

sible effects of landscape structure, In this paper,
we present a landscape-level analysis of Commaon
Buzzard nest sites, which was conducted o identify
the landscape determinants of nestsite selection,

Mieviions

A |:||:|Ev|ili|ri|'|:|| ool Cloapmieny Berenerls was sianlied fresm
PO G monnbnn aees of central Daly (Adaeed Ap-
ennines). The siudy covesed 2 387 k¥ wiea ol beech
{(Fagaes syluwtera b Dorest (iypleal of the Apennine massils of
e Abrueel region) tat covers the National Park of
Abruzzl aml the Sirente mowmiains, Elevivion of the area
ranges fremn [M-2540 m, The budscape has o distinet
meoanic stepcture with Bge wos i arens el 1ofonesi-

208



SEFTEMDER 1997

ed wacts of Pinus nigra, cropland, pastuces and Fallow
fand froon 1O00-1800 wm eleviation.

Oeoupicd vesis were locaved by sysiemitic foon searel-
e5 ol the area prior o lealons. We alwo used playbacks of
recorded Commaon Bursard ealls dosing the momils of
Murch-April (prelaying period) and fune—July (nesting
and ledgling periods) {Cerasoli & Penteriang 1992), A
eas where a pair of Common Buzrands was observed dur-
ing the breeding pertod, but oo nest was found, were
classilied as possible nesting termorics (Jedrecjewski eq
al. 1994). A sumber of nesting territorics were idengified
by observing adulis carrying nesting matedial, by ming
where the displavs of males ended with siecp dives e
the woods {Picoxri and Weir 1974} ond from alann call
of wcdules ol shrili calls of the Dedged young.,

We used the nearest-neighbaor distnge metdiod {New-
ton et al, 1977} to estimate nesting density, Begulaity in
nestsite spacing was computed with a Cetest {Brown &
Botlery 1978). Landscape-level analysis of halkiin selece
tion only considered those Common Buzeard nest sites
whicre nesta ol Been located. Morcover, all nest sites
that changed during the sy period due 1o road bBuill
ing, cutting of forest tracts or changes in faring were
exclurdbed from the analysia, Analysis of baslacape features
was based on cirenlar plots centercd on the oconpdcd
nest tree, These plots bad o dismetcr cgual (o the mean
distance between neighbaoving nest sies. Each nest sie
was characterized using a ser of 23 varkables slope ex-
posure, elevation, eight varables deseribing patch com-
postion of the landscape (percentage of woodlands, pas-
tures, fallow land, fallow land with teces, rocks, crops,
crops with trees and builtup paiches), three variables for
horizontal heterogeneity (number of ecotones, number
of different hahitts calculaed on o onhogonal axes
from the plot center and patch interspersion index [hal-
itar changes/plot area] x 1KY, caleulated on owo orthog-
onal axes from the ploy center; Baxier and Wolie 1972),
twio variables for veriical hewerogeneiny {maximuwm differ-
ence in elevation and reliel index calculated as the sum
of the number of contour lines crossed by two orlisgo-
nal axes fromn the plot comter; Janes 1985, Litvainis e al
1994}, and eight variables for distince of nest sites from
surrounding lndscape components (lorest opening, fore
e edge, valley bottom, built-up acea, paved road, path-
ways, clifls, permanent water). The nember of ecotones,
number of habitas and the imerspersion reficl indexes
were sampled on vwo siraight lines oriented N-5 aml W-E
aleng the plot diameters. Areas of each of the dilferen
habitats were determined on the basis of land wee maps
Lo a seale of 125 M. For each nest site, one control plot
wis established where we measured the same vaniables as
in mest site plots, except for stope exposure and clevation
o estimate bandscape selection. Each control plot was
centered around a randin poing located between nesi-
site ploes. To gqualify as control plot, the plor bad w lie
within a forested area Plow whiel died non lave woudbaned
areas or which had only yoneg plunation areas (where
Common Buzzards do not nest) were potinchuded fn our
analysis (Huhery 1993, Jedrecjewski e ab, 1904},

Landscape charncieristics of nest-site and control plos
were conmpared by using a stepawise discriminam [uncen
analysis (DFA, Sokal and Rohdl FA825. We used the 5%
level of significance for inclding variables in each siep
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ol the analysis. The classification of the descrilmed sites
vhitained with DFA, was tssted with Kappa statiagic { Lins
andd al. 19841 The robustiess of the nes-sie sebecion
el was tested with a jack-knife precedure, Wi nsed
chisquare test o analvee the selectdon of sesine shge
'l.'u.lll.“l.lﬂ.'.

REsuinas

Mestsite Density. A total of 26 knewn aned 6 s
pected Common Buzzard nesting tervitories were
identified within the 387 km?* study area, Tor aden
sity of B.3 pairs/ 100 km*. Mean distance betwieen
mesting territories avernged 2.5 km (range = 1A%
412 ki, SD = (054, Within woodland areas, Com
mon Buzzard nesting sites were spaced vegulanly,
as shown by the Goest (G = 0.96),

Landscape-level Habitat Selection. The aver:ig
altitiee of buzzard nest sites was 1399 m above sea
level (range 1150-1550 m, 55D = 131870 Analysis
of nest exposure (N = 26) showed that 7305 (v
= 19} were oriented NE (x* = 33.69, Jdf = 8, I*-
0.0001), 3.8% (N = 1} 5 and SE, and 1935 (N -
0) 5W.

The DFA showed significant dilferences (1 -
0.05) between nesting (N = 17) and control sites
(W = 15) based on the four landscape varialilos
reliel index, distance from foest edge, distnee
from paved road and distance from valley bottoin
(Table 1), We olnained correct elassification lor 14
of the contral sites (93.3%) and 16 of the Commsen
Burzard nesting sites (20.1%). Conversely, there
was one misclassified control site {(7%) and one
misclassificd nesting site (6%). This classification s
87% beuer than random (Kappa = 0874, £ =
40946, P < 0.001). The jack-knife clssilication
showed the robustess of the maodel with 85.2% o
the nesting sites and 93.3% of the control sites cion-
recily classified,

Pscussaos

Common Buzzard nesting density decreases
from 8.3 pairs,/ 100 km? in the mountain areas of
the Apennines, to 19.7 pairs/ 100 km* in the hills
in the piedmont, to 32 pairs/ 100 km? in wonodlaneds
of low-altitude areas (Manzi and Pellegring 1950,
Manzi et al. 195, Low nesting densities at highas
alimtwees is likely due 1o the scarcity of prey ns ov
idenced by the lower density of birds in high
mountain arcas (36 pairs/ 10 ha; Dernoni 19%5)
than in piedmont (592 pairs/ 10 ha; Paneolfi al
Tafeina 1991} and plain areas (158 pairs/ 10 Lo
Rernoni et al, 14849, The average nearest-neighlon
distance of 2.5 km was also relatively high whien
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Table 1. Sample means and standard deviations of ndscape Diabitan variables measured at control and neat sites of
the Conunon Burzard, Significant differences determined by Stepwise Discriminant Function Analysis,

Nesnima: Sires (N = 17

CoNrron 'aas (W = 15)

Waoodlaed parches (%) 6 & 229 40.2 £ 25.3
Pasture patches (%) 4.0 = 160 198 = 11.3
Fallow patches (%) 65 x5 94 * 68
Fallow patches with tees (%) 340 = 4.1 T=74
Raocky patches (%) 48 = 6.5 1 =72
Cropland patches (%) 27 =29 35 * 66
Cropland patches with trecs (%) 35 * A5 124 % 14.7
Buileup patches (%) nxa 0.6 = 1.5
Number of ecotones 9.8 = 4.1 16 = 4.5
Mumber of habitats 155 = 66 20 = 52
Interspersion index I =24 s £ 2.1
Muximum difference in elevation [} 3051 = 165.7 468.3 = 121.5
Relief index 472 = 125 232+ 07
Dhstanee from forest opening (i) METH 155,53 1793 = 1409
Distance from nearest forest edge (m) $60.1 = 999,92 5043 = 383.4*
Distance from valley botomm {m) GRIE = 487.7 1438.3 = 8458

Distance from buili-up area {m)
Distance from nearest paved road (i)
Distance from foopath {m)

Distance Trom cliffs {m)

Distance from permsment water (m)

28279 + 17388
150926 = 19224.4
G152 = 6321
1376.5 * 706,18
1RG0LE + 959,56

20367 = 1M9.7
753.3 = 610.6*
120 = 882
1128 = 4868
HEGS = 4432

= P 005,

compared with the values of 0.87 and 1.13 km
(Mewton et al. 1982) 1.04 km (Jedrzejewski et al.
1994) and 1.9 km (Graham et al. 1995) in other
areas of Europe.

Our landscape level analysis showed that Com-
mon Buzzards did not select habitat at random at
a landscape level, as the majority of nest sites
(34.1%) and control sites (93.3%) were correctly
classified, These results suggest that Common Buz-
zards select nest sites in the eastern part of foresis
that are situated on northern slopes. The wendency
to use northern slopes may simply be due o the
fact that NE facing slopes support the allest beech
trees, but it may also be related o the fact that
these slopes provide cooler temperatures and less
sunlighs, as well as a denser canopy cover that may
increase nest protecion,

The Common Buzzard is an area-sensitive spe-
cies that requires forested habitas which are dis-
tant from roads but close to valley bottoms in
rugged areas {Robhins et al, 1989). The choice
of nest sites which are far from paved roads has
also been corroborated by Kostrzewa (1989),
Mesting close wo valley bottoms may be due 1o the
fact that most pasture and crop lands are found

there, both of which are favorite hunting
grounds for Common Buzzards, Reliance on
open areas for foraging may also explain why
Common Buzzard nest sites are often near forest
edges (Tubbs 1974, Knuwer & Loske 1980, Weir
and Picozzi 1983, Goszczynski 1985, Jedrzejewski
et al. 1988, Kostrzewa 1989, Hubert 1993, Hoh-
mann 1994, Graham et al. 1995}, Open areas
may also be needed because they facilitate court-
ship behavior. Development of higher tempera-
tires and upward thermal air currents over open
habitats (Cone 1962, Jedrzejewski et al, 1988,
Cerasoli and Penteriani 1996) may enhance
courtship flights when pairbonding takes place
in the early part of the nesting season. Mest-site
selection near forest edges may also be attribut-
ed to ease of access to nests and w a need for
an unobstructed view of the surrounding land-
scape (Roché 1977, Hubert 1993).
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