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Wood quality and the Tawny Owl Strix aluco in different forest

typesof central Italy

LUCA SALVATI, ALBERTO MANGANARO & LAMBERTO RANAZZI

We correlated breeding density and proportion of wooded
area per territory of Tawny Owl Strix aluco measured in
four deciduousforest typeswith forest el evation and song-
bird abundance, both regarded as estimators of forest
productivity. Theproportion of wooded areawaspositively
correlated toforest elevation, being low in coastal thermo-
philousoak woodsandincreasingin hilly mesophilousoak
woodsand in mountain beechwoods. Songbird abundance
showed areverse pattern asthe proportion of wooded area
per owl territory was negatively correlated to songbird
abundance. No correlation was observed between these
variables and the breeding density of owls. The low
proportion of wooded areaper territory in coastal thermo-

Abstract

philous oak forests likely depends on that this wood type
provides old trees with suitable cavities for nesting and
largeprey availability, thusrepresenting theoptimal habitat
for theTawny Owl incentral Italy. We suggest that wooded
areaper owl territory may be used to predict the quality of
different forest types.
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Introduction

Populations of woodland birds are influenced by
forest characteristics (e.g. Newton et a. 1977, Petty
& Avery 1990, Fuller 1995, Penteriani & Faivre
1997), wood proportionbeing akey factor explaining
breeding density and regularity in nest spacing
(Newton et al. 1977, Hirons 1985, Petty 1989,
Redpath 1995). Populations of the Tawny Owl Strix
aluco, a territorial raptor that regularly breeds in
farmlands (Hirons 1985, Redpath 1995), rocky and
mountain areas (Sanchez-Zapata& Calvo 1999), as
well asincities(e.g. Ranazzi et al. 2000), reach their
highest densities in deciduous forests (Southern
1970). Thedistribution of territoriesremainsa most
constant for many years, and the period during
which any particular wood maintains suitable
conditions for nesting depends on factors like tree
species and management, especially on the timing
and extent of thinning (Newton et a. 1977, Petty
1989).

Despite considerable interest in Tawny Owl
ecology, more information is needed about the in-

fluence of landscape variables such as amount of
habitat, habitat patch size, amount of edge, and
fragmentation of habitat patches on territory
occupationand nest sitesel ection. Theoccurrenceof
differencesin population density at the habitat level
would mean that the Tawny Owl could beused asan
indicator to assess differences in forest quality. In
this study we correlate the amount of wooded areas
per owl territory with forest elevation and songbird
abundance, both regarded as predictors of forest
productivity.

Methods

Sudy area.

From 1995 to 2000 we monitored Tawny Owlsin 44
census plotswith awide range of forest proportion,
ranging from 6% to 99%. Censusplotsarelocatedin
urban Rome (41°53 N, 12°28 E) (see Ranazzi et al.
2000), as well as in rural areas of Latium and
Abruzzo. The coastal sub-region bordering the
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Tyrrhenian Sea shows a typical Mediterranean
climate with three months of summer drought and
mean annual rainfall less than 700 mm. The hilly
sub-region shows a more temperate climate, with
one to two months of summer drought and a mean
annual rainfall between 800 mm and 1100 mm. The
mountai nApennineregion showsatypical temperate
climate, with mean annual rainfall generally higher
than 1100 mm (Penteriani & Faivre1997, Blasi et al.
1999).

Thesizeof most forest patchesranged from 100to
500 ha, with only a few larger than 2000 ha. All
forests have been previously cut within the last 200
years. However, forest patches older than 50 years
are common.

Census methodology

Occupied territories were censused by nocturnal
playbacksand passivelistening for adultsand young.
The areacovered by wood in each plot was covered
by transect routesthat varied inlength depending on
forest size. In forests larger than 500 ha only a part
of thewooded areawas censused, according to route
facilities. Playback stationswerelocated at approx-
imately 250 m intervals along the transect routes.
Playback sessions of a stranger male ‘hoot’ calls
lasted approximately five minutes and were perfor-
med during thewinter and the breeding season from
early January to the end of August, generaly bet-
ween 9 p.m. to 2 am. During each session at |east
two of us were present, using a SANYO portable
stereo with 2 3 6 W loudspeakers.

Playback sessionswere not performed in autumn
since fledglings may still be present in the parents’
territory and thus cause an overestimation of the
number of owlsand occupiedterritories. Alsoduring
the breeding period we investigated territory range
and nesting areaby listening for fledglings (Ranazzi
et a. 2000). To reduce disturbance by the acoustic
stimulation we did not visit the same areamore than
three times during one breeding season. Males
respond rapidly to playbacks, which reducestherisk
that we missed any territorial owls (Redpath 1995).
Furthermore, censusing Tawny Owls for many
consecutive years from the same playback positions
reduces the risk of overestimating the number of
territories, which could be arisk especially in high-
density populations.

During playback sessions, responding individuals
were located using 1:10,000 maps. We tried to
stimulate all the neighbouring territorial pairs or
single males each time an unknown Tawny Owl
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territory was located. Male contacts and disputes
along boundaries, as well as female ‘kewick’ calls
were also noted. We considered the centre of each
territory to belocated at the nesting areafor breeding
birds. For singlebirdsor for pairsthat failed to breed
we considered it to be at the diurnal resting site,
whichwelocated by searchingfor individual sresting
on trees, feathers, drops, and other traces, and by
collecting pellets and prey remains (Petty 1989).

Breeding density and habitat proportion

We used the nearest neighbour distance (n.n.d.)
method (e.g. Newtonetal. 1977, Penteriani & Faivre
1997, Ranazzi et a. 2000) to estimate breeding
density. Spacing was calculated using the centre of
occupied territories (see below). In our calculations
we used the maximum number of independent
territories observed during the study period,
irrespectiveof if pairsor singlebirdsoccupied them.
We chose this method to achieve comparable
estimates of density and habitat proportion in all
census plots, as woods suitable for nesting are
sometimesseparated by unsuitablehabitats(Ranazzi
et al. 2000).

Our study plots were divided into four classes
accordingtothedominant vegetationtype(e.g. Blasi
etal. 1999): (i) urban mixed woods, withfragmented
patchesof maturevegetationincluding Platanussp.,
Quercusilex, Pinuspinea, Cedrussp., and Cupressus
sempervirens, (ii) beech woods, represented by
mature stands of Fagus sylvatica distributed in
mountain areas up to 1000 m above sea level; (iii)
mesophilousoak woods, withmaturestandsof mixed
oaks (Q. cerris, Q. frainetto, and Q. robur) and
beeches distributed between 200 m and 1000 m
above sealevel; and (iv) thermophilous oak woods,
represented by mature stands of Q. ilexand Q. suber
distributed along coastal dry zones.

The proportion of wooded area was measured
across the whole ‘n.n.d.-area’ using aerial
photographs, 1:10,000 technical maps and the
VIDEOPLAN KONTRON PC package. Wooded
areawas used as descriptor of theamount of nesting
habitat suitable for Tawny Owls. We calculated an
average for the territories in each “n.n.d.-area” by
dividing thetotal surface of woodsby the number of
territories occupied acrossthewhole area. To verify
that this estimate corresponds to the average
proportionof suitablehabitatinindividual territories
we measured thetotal surface of wooded areaiin ten
300 m-radius occupied plots. The size of circular
plots (= 28.8 ha) was comparabl e to the mean size of



Tawny Owl territoriesinthesamearea(=29.8+10.8
ha, n=20, Ranazzi et al. 2000), which meansthat the
amount of wooded area per territory resembles the
average value of total surface of wooded areas in
occupied territories.

Songbird abundance

The relative abundance of songhbirds was obtained
both from the literature (Sarrocco & Sorace 1997)
and by own estimates with the line transect method.
We obtained data from six urban mixed woods, five
thermophilous oak woods, eight mesophilous oak
woods, andfivebeechwoods. Transect lengthranged
between 1.0 km and 7.5 km. The abundance of
songbirds was expressed as individuals kmrt. We
used songhird abundance recorded in six forest
fragmentswhere Tawny Owl density wasassessed to
explore the relationships between the amount of
wooded areas per owl territory and song bird
abundance, and between breeding density and song
birdabundance. Theabundanceof songbirdsprovides
an indirect estimation of forest productivity in
different wood types (Petty & Avery 1990, Fuller
1995, Penteriani & Faivre 1997).

Satistics

The effect of altitude and songbird abundance on
breeding density and the proportion wooded area
per territory was analysed by means of linear
regression models. All tests were two tailed. Curve
fits and statistics were obtained using the statistical
software PRISM 2.0 (GraphPad Software, 1995).
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Figure 1. Average values of wooded area per owl territory in
four different forest typesin central Italy.

Genomsnittlig skogstéckt areal per ugglerevir i fyra olika
skogstyper i centrala Italien.

Results and discussion

A total of 586 owl territories were located in 44
censusplots. Wooded areaper territoryvaried among
forest types (Fz 4 = 57.5, P <0.001) being lowest in
thermophilousoak woods(mean+ SD =7.1+0.4ha),
higher in mixed urban woods (= 10.8+2.4 ha) and
mesophilous oak woods (= 13.3+2.6 ha) and highest
in mountain beech woods (= 22.5£3.4 ha) (see
Figure 1). The abundance of songbirds showed an
opposite pattern, decreasing along the elevation
gradient (Figure 2). Wooded area per territory was
positively correlated to forest elevation (Figure 3),
and negatively correlated to songbird abundance
(Figure4). Owl breeding density was not correlated
eithertoelevation (Figure5) ortosonghird abundance
(Figure 6).

Mature oak woods that provides old trees with
cavities suitable for nesting in combination with
high prey availability may support densepopul ations
of Tawny Owlsevenif they havealow proportion of
wooded area per territory (Southern 1970, Hirons
1985). Beech woods have few available natural
cavities for nesting in combination with low prey
abundance (Penteriani & Faivre 1997); they have
more wooded area per territory. Wooded area per
territory was correlated to forest elevation and
songbirdabundance. Otherwise, the breeding density
of Tawny Owlswasunaffected by elevation and bird
abundance, suggestingthat their habitat requirements
do not depend on forest characteristics. Variables
measuring ecological traits at the population level
(e.g. breeding density) or at theindividua level (e.g.
territory size) may reflect differences in habitat
composition between the studied areas (Van Horne
1983).

150+ T

50-

Song Bird Abundance (individuals
m

Beech woods M. oak woods rban woods T. oak woods
Figure 2. Average values of songbird abundance in four
different forest typesin central Italy.

Genomsnittlig tathet av smafaglar i fyra olika skogstyper i
centrala Italien.
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Figure 3. Relationship between forest elevation and wooded
areaper owl territory (Y =0.01x + 9.48, r>= 0.56, p < 0.001,
d.f. =42).

Forhallandet mellan skogens hojdlage och skogstéckt areal
per ugglerevir.

The most promising species serving asindicators
of environmental conditionsarethosethat areeasily
recognised and monitored and whose functional
relationshipsto habitat changesareclearly understood
(e.g.Hanley 1996). Somespeciesaregoodindicators
of forest quality because they are habitat specialists
andespecially sensitiveto habitat change. Monitoring
their popul ation responseto management will make
it possible to use them asindicators. Other species,
however, may begoodindicatorsbecausethey require
awide range of habitat characteristics that broadly
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Figure 5. Relationship between song bird abundance and
wooded areaper owl territory (Y =-9.16x + 181.1, r>= 0.95,
p<0.001, d.f. = 4).

Forhallandet mellan smafaglarnas tathet och arealen skog
per ugglerevir.
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Figure 4. Relationship between forest elevation and owl bree-
ding density (Y = 0.0x + 4.65, r>= 0.0, p= 0.87, d.f. = 42).
Forhallandet mellan skogens hojdldge och téatheten av hack-
ande ugglor.

encompass the habitat needs of many other animals
and plantsaswell. Their valueisespecialy great for
planning and broad scale analysis rather than
monitoring per se. Asreported by Southern (1970),
Petty (1989), Redpath (1995), and the present work,
requirements for forest cover and structure that
necessitate adiversity of vegetation types, aswell as
thegeneralistfeeding stylethat allowsto successfully
colonise poor-quality habitats (e.g. Ranazzi et al.
2000), suggest that Tawny Owl may fall into that
category.
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Figure 6. Relationship between songbird abundance and owl
breeding density (Y =6.14x + 4.63,r>=0.31, p=0.25, d.f. =
4).
Forhallandet mellan smafaglarnas tathet och tatheten av
hackande ugglor.
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Sammanfattning

Skogskvalitet ochkattuglai olikaskogstyper i centrala
Italien

Typen av skog och dess kvalitet & av avgorande
betydel se for tétheten av héckande f&gel. Atminsto-
ne i sddra och mellersta Europa héackar kattugglan
Strix aluco tétast i 16vskog, men den hackar aven i
jordbruksmark, bergstrakter ochi stadsmiljder. Lite

ar ként om kattugglanspreferensfor olikahabitatty-
per.
Med olika inventeringsmetoder har vi undersokt
kattugglans forekomst i 44 olika bevakningsomré-
deni nérheten av Rom, mellan &ren 1995 och 2000.
Omrédenas storlek varierade mellan 100till 500 ha,
med nagratill och med stérre &n 2000 ha. Vi inven-
teradebademed hjélp av playback och genom passiv
lyssning langs végar som anvandes som transekter
genom skogsomradena. | nventeringspunkterna for-
lades med ungeférliga250 m intervaller |1&ngs dessa
vagar och de besoktes nattetid, mellan kl. 21.00 till
02.00, fran borjan av januari till slutet av augusti
varjedr. For att undvikaatt kvarstannande ungfaglar
noterades som revirhdllande gjorde vi inga bestk
under hdsten, och for att minimera risken for till-
vanjning och storningar anvande vi playback hogst
tre ganger per & och revir.

Vi delade in studieomrédenai fyra olika habitat-
klasser: i) urban blandskog i) bokskog i bergsomra-
den upp till 2000 m.oh., iii) mesofil ekskog mellan
200till 1000 m.6.h., ochiv) termofil, torr ekskog pa
havsniva

Vi lokaliserade 586 ugglerevir i vara 44 bevak-
ningsomraden. Proportionen skogskladd yta per re-
vir var lagst i den kustnéra, termofilaekskogen (7.1
+ 0.4 ha) och 6kade sedan gradvis i den urbana
blandskogen (10.8 + 2.4 ha) och den mesofilaeksko-
gen (13.3 £ 2.6 ha) och var hogst i bergsbokskogen
(22,5 £+ 3.4 ha) (Figur 1). Detta ger en 6kning av
proportionen skog med héjden 6ver havet (Figur 3).
Téthetenav sméfagel visadeett nastan omvant mons-
ter och minskade med hdjden 6ver havet (Figur 2)
vilket gav en negativ korrelation mellan héjd och
sméfagelforekomst (Figur 4). Tatheten av hackande
kattugglor, slutligen, korrelerade varken med hjd
Over havet eller smafagelforekomst.

Att uggleforekomsten inte var hogst i den mest
skogskladda biotopen, bokskogen, tror vi beror pa
att den innehdller relativt fa lampliga botrad. Det
glesare kustnéra, termofila habitatet med ekskog
daremot innehaller gamlaekar med mangalampliga
héligheter for hackning. Aven om vi inte fann en
korrelation mellan skogstyp och tétheten av kattugg-
latror vi att dennaart kan anvandassomindikatorart,
bl.a. pagrund av att den & |&ttinventerad.
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