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Abstract

Until now, forest characteristics of Lesser Spotted Eagle macrohabitat have received very little attention. Productivity
relationships with macrohabitat forest characteristics are also undiscovered despite the fact that forests cover a
considerable part of the Lesser Spotted Eagle macrohabitats. We investigated forest age and tree species composition in
Lesser Spotted Eagle macrohabitats and their relationships with productivity of the species. The species at the
macrohabitat level significantly avoided coniferous, pine and middle-aged forests and preferred deciduous, black alder
and mature forests. We found no evidence that forest age and tree species composition in Lesser Spotted Eagle
macrohabitats were related to the productivity of the species. We suggest that the population of the species can be
adversely affected by unbalanced forestry not only at the nest-site, but also at the landscape level.
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Introduction

The current widespread deforestation of old
growth forests may negatively affect species that use
such forests (Hakkarainen et al. 2008). A large number
of forest raptors prefer old growth forests at the home-
range, nest-site and nest-tree level (Jedrzejewski et al.
1988, Moen and Gutiérrez 1997, Ripple et al. 1997, Boal
and Mannan 1998, Meyer et al. 1998, Suarez et al. 2000,
Lohmus 2006). Forest characteristics in terms of age
and tree species composition at the home-range and
nest-site level are thought to be related to the surviv-
al and reproductive performance of raptor individuals
(Korpiméki 1988, Thome et al. 1999, Penteriani et al.
2002, Laaksonen et al. 2004, Hakkarainen et al. 2008).

Lesser Spotted Eagle, Aquila pomarina, is a me-
dium-sized tree nesting raptor, with 95% of its distri-
bution range concentrated in eastern and central Eu-
rope, where its population is considered to be declin-
ing (Burfield and Van Bommel 2004). The majority of
previous studies on habitats of Lesser Spotted Eagle
focused mainly on forest characteristics at the nest-
site level: the species breeds in old diverse forest
patches, but avoids pine stands (Drobelis 1994, Skuja

and Budrys 1999, Bergmanis 2004, Langgemach et al.
2001, Vili 2003), except in the southern part of the
distribution range (Vlachos and Papageorgiou 1996).
Despite the fact that forests cover about 40 — 60% of
the Lesser Spotted Eagle macrohabitat (in the Baltic
states, Vili et al. 2004), avoidances and preferences
by the species for forest characteristics in terms of
forest age and tree species composition have not been
studied at the macrohabitat level so far. Langgemach
et al. (2001) studied tree species composition at the
macrohabitat level in the western part of the distribu-
tion range and found that the share of deciduous for-
ests in the Lesser Spotted Eagle sites is three time
larger than in the landscape. Forestry operations are
reported to have a negative impact on the habitats of
large forest-dwelling bird species, changing the struc-
ture of breeding territories, destroying nest-sites and
structural elements necessary for breeding (Duncan
1997, Ewins 1997, Saurola 1997, Sulkava and Huhtala
1997, Widén 1997, Lohmus 2003, Treinys and Mozgeris
2006). Forestry-related habitat alterations are regard-
ed as a critical threat to the Lesser Spotted Eagle
population in Europe (Meyburg et al. 2001), therefore
the knowledge of Lesser Spotted Eagle avoidances and
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preferences for forest characteristics at the macrohab-
itat level can help to evaluate new aspects related to
forestry and the protection of the species.

Lesser Spotted Eagle spends a considerable
amount of its hunting time (86%) in the extensively
used open landscape (Bergmanis 1999). Nevertheless,
the importance of forests for foraging to particular pairs
can be rather great (up to 38% of the total hunting
time, Scheller et al. 2001). The productivity of Lesser
Spotted Eagle is usually related to the density of ro-
dents, whereas the forest is considered to be the
source of alternative prey for raptors when the abun-
dance of the main prey species decreases in open ar-
eas (Lohmus and Vili 2004). The forest is also very
important as a hunting area for early-morning forag-
ing or when weather conditions are unfavourable
(Meyburg et al. 2004). However, the relationships be-
tween forest characteristics at the macrohabitat level
and the productivity of Lesser Spotted Eagle have not
been analysed yet.

In the present study, we aimed to investigate: 1)
which forest characteristics in terms of age and tree
species composition are preferred or avoided by Lesser
Spotted Eagle at the macrohabitat level and 2) the
relationships between forest characteristics at the
macrohabitat level and the productivity of the species.

Materials and methods

A total of 79 Lesser Spotted Eagle nests were
observed in northeastern and western parts of Lithua-
nia (Figure 1).

Figure 1. Locations
of Lesser Spotted
Eagle nests and ran-
dom points within
the eco-region

Lesser Spotted Eagle nests
Random points
Boundaries of forest eco- regions

Forests
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For analysis only one nest of eagle pair was includ-
ed. The same number of random points was generated
in the forests within the same eco-region (Anonymous
2002) using GIS techniques. Only the southern part of
the western eco-region (close to the Nemunas delta) was
used to search for random point locations. A 2 km radi-
us buffer was created around both nests and random
points to represent each area of 1256 ha. Same approach
was used in the previous Lesser Spotted Eagle habitat
studies at the macrohabitat level (macrohabitat ~ breed-
ing territory, an area occupied by a pair of mated birds
over successive years; Steenhof 1987) (Lohmus and Vili
2004, Vili et al. 2004). The information available from the
stand-wise forest inventories stored in the database of
the State Forest Cadastre (boundaries of forest compart-
ments and their attributes), forest growth models and
forestry operation records were obtained from local for-
est enterprises to correspond the date of field observa-
tions. Buffer zones around nests (random points) were
overlaid with forest compartments to get forest charac-
teristics within macrohabitats. The shares of the main
Lithuanian tree species were calculated taking into ac-
count the actual species composition of the main story
buffered forest compartments: spruce, pine, birch, black
alder, aspen, and oak and ash (the latter two species were
combined into one variable due to the small area they
cover in the landscape). Other tree species were used
only to determine the total forest area in the macrohab-
itat. Four forest age groups were used based on techni-
cal tree maturity age (pine, ash =101, spruce =71, oak =121,
birch, black alder =61, aspen =41 years, Deltuvas 2008) :
1) forest compartments younger than 10 years and re-
cently felled areas were considered as clear cuts, 2) from
11 years to half of technical maturity age — young growth
forests, 3) forests from half of technical maturity age to
technical maturity age — middle-aged, and 4) older than
the age of technical maturity — mature forests. All this
resulted in the following forest variable types: 1) tree
species (pine, spruce, oak-ash, birch, black alder, aspen),
2) clear cuts, 3) young growth, 4) middle-aged and 5)
mature forests share, as well as the shares of 6) conifer-
ous and 7) deciduous trees in the total forest area with-
in the macrohabitat. To reveal preferences for forest char-
acteristics of the Lesser Spotted Eagle, were compared
macrohabitats and the random plots using a t-test or a
Mann-Whitney U test (Kolmogorov-Smirnov test was
used check the normality of distribution of the variable).

Mean productivity data for 48 pairs were collect-
ed during the period 2004 - 2006. The investigation
period included one full phase of the productivity
cycle, namely low, average and good year (Treinys
unpubl.). The average number of fledglings per three
years per macrohabitat was considered here as the
mean productivity. The correlation coefficient was
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determined between the mean productivity of the pair
and the area covered by coniferous, deciduous, pine,
spruce, birch, black alder, aspen, oak and ash forests,
as well as by clear cuts, and young growth, middle-
aged and mature forests in the macrohabitat. The pairs
(i.e. their macrohabitats) were classified according to
productivity as 1) high productivity if 3 or 4 nestlings
were raised in the period 2004-2006 (n = 20) and 2)
common productivity if the number of nestlings was
2 or less (n = 28). Forest variables on different pro-
ductivity macrohabitat were compared using a Mann—
Whitney U test.

Results

Data on the forest characteristics in the macrohab-
itats of Lesser Spotted Eagles and random plots are
provided in Table 1. Lesser Spotted Eagle at the mac-
rohabitat level preferred deciduous and avoided conif-
erous forests. Lesser Spotted Eagle significantly pre-
ferred black alder and avoided pine, whereas spruce,
aspen, birch and oak-ash were used according to their
availability in the landscape. Lesser Spotted Eagle used
clear cuts and young growth forests at the macrohab-
itat level according to their availability, preferred ma-
ture and avoided middle-aged forests. Detailed results
of statistical comparisons are presented in Table 2.

Table 1. Means, standard deviations and range limits of the
shares (%) of variables within the macrohabitats of Lesser
Spotted Eagle (AQ) and random plots (RP)

’ Standard Range
Variable Mean deviation limits
Pine RP 32 27 0-89

AQ 20 23 0-78
Spruce RP 18 12 0-61
AQ 20 11 0-43
OakandAsh ~ RP 4 6 0-24
AQ 7 8 0-37
Birch RP 24 11 6-49
AQ 26 9 10-58
Black alder RP 7 6 0-28
AQ 10 7 0-30
Aspen RP 5 6 0-21
AQ 7 7 0-30
Coniferous RP 50 24 3-92
AQ 41 22 1-88
Deciduous RP 41 21 8-80
AQ 49 17 12-85
Clearcut RP 6 6 0-34
AQ 7 5 1-25
Young RP 19 10 2-51
growth forest AQ 17 7 6-40
Middle-aged RP 46 12 16-68
forest AQ 40 12 15-69
Mature forest RP 20 " 1-46
AQ 26 11 2-47

No significant correlation was found between the
mean productivity and forest characteristics of macro-
habitat (Table. 2). Forest characteristics did not differ
significantly in common and high productivity macro-
habitats of Lesser Spotted Eagle either (Table. 2).

Table 2. Results of statistical tests and correlation analysis

Macrohabitat Mean productivity of High and common

and random eagles and forest productivity
Variable plots characteristics macrohabitats
torU Correlation U
statistic PV coefficient  PeVE  giatistic  Pevel
Coniferous 2.86 0.01 -0.05 0.73 219 0.20
Deciduous -2.63 0.01 0.08 0.59 240 0.40
Pine -2.97 0.003 -0.02 0.90 247 0.49
Spruce -1.23 0.22 0.11 0.46 277 0.95
Oak-ash 2626 0.09 0.07 0.64 259 0.66
Birch -1.05 0.30 0.03 0.86 238 0.38
Black alder -2.46 0.02 0.08 0.61 279 0.98
Aspen -1.74 0.09 0.05 0.76 274 0.90
Clear cut 2557 0.05 0.03 0.84 270 0.83
Young growth forest 1.75 0.08 0.14 0.34 201 0.10
Middle-aged forest 2.99 0.003 -0.04 0.81 205 0.12
Mature forest 3.57 0.001 -0.08 0.58 250 0.60

Discussion and conclusions

Our findings were that Lesser Spotted Eagle at the
macrohabitat level significantly avoided coniferous,
pine and middle-aged forests and preferred deciduous,
black alder and mature forests. The preference for moist
deciduous mixed forests and avoidance of pine dom-
inated forests was reported for a large part of the
Lesser Spotted Eagle range: in Belarus (Ivanovski and
Bashkirov 2002), Estonia (Vili 2003), Latvia (Bergma-
nis 2004), except Greece (Vlachos and Papageorgiou
1996). In Lithuania, the share of deciduous and pine
forests in the eagle’s macrohabitats was similar to that
recorded in Germany (Brandenburg) (cf. appendix,
Langgemach et al. 2001). Besides, the share of the
above mentioned variables in Lesser Spotted Eagle
macrohabitats differed significantly from their availa-
bilities in the landscapes of both countries, though
differences were less in Lithuania.

A strong preference for deciduous trees and the
avoidance of pine may be related to 1) nest-site re-
quirements and/or 2) foraging traits. First, the share
of deciduous forests in nest-sites, at least in Lithua-
nia, is not significantly larger comparing to their avail-
ability in macrohabitats (55% = 22% (SD) vs. 49% +
17% (SD), t = 1.64, df = 156, p = 0.1), whereas use of
deciduous as nest-trees is close to availability in the
nest-sites and macrohabitats (52%, n = 108, Mischenko
et al. in press). Thus, the preference for deciduous
trees cannot be explained only by nest-site, nest-tree
requirements. Second, Lesser Spotted Eagle spends
about % of its hunting time in the forest (Scheller et
al. 2001), most often foraging in moist areas (Meyburg
et al. 2004). Moreover, eagles forage in forests
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throughout the breeding season, under bad weather
conditions and during early-morning hours, therefore
such biotopes are thought to be a permanent source
of the main prey (Meyburg et al. 2004). Intermediate
swamps (dominated by Betula sp., Alnus glutinosa
etc.) support one of the highest average abundance
of small mammals and, moreover, the fluctuation in the
abundance of small mammals in this habitat type tends
to be minimal (Mazeikyté 2002). The significance of the
forest as a source of alternative prey for Lesser Spot-
ted Eagle was confirmed by Balciauskiené et al. (2007)
— Clethrionomys glareolus made up 11% (n = 38) of
vole species found in pellets. Pine dominated forests
were not avoided only in the southern part of the
Lesser Spotted Eagle distribution range, however in
that part of the range reptile species are dominant prey
(Vlachos and Papageorghiou 1996).

We found no evidence that the age and tree spe-
cies composition of forests in macrohabitats were re-
lated to the productivity of the eagles. Besides, we
detected no differences in forest characteristics with-
in the macrohabitats used by pairs with successful and
failed breeding attempts per three year period. We see
4 reasons why we lack evidence that preferred forest
variables are not related to productivity.

1. Preferences in terms of breeding success of an-
imal could be adaptive (preferred habitats are better),
non-adaptive (preferred habitats are worse) or corre-
spond to neutral choice (preferred habitats are neither
better nor worse). Later could be retained through “tra-
dition“, a delayed response to environment changes,
or serve as a part of adaptive strategy to “buffer” in-
dividuals against unpredictable conditions (Ldhmus
2004). In our study, the data obtained support the neu-
tral choice pattern. The same pattern was found pre-
viously: in the major part of the distribution range
Lesser Spotted Eagle preferred grasslands (Vili et al.
2004), but the productivity of the species was not sig-
nificantly related to their share in the macrohabitat
(Lohmus and Vili 2004). Arlt (2007) also found a mis-
match between habitat characteristics linked to pref-
erence and those linked to individual fitness.

2. A landscape with a certain forest structure
could be only the indicator of the suitability of the
habitat for settling. Ldhmus and Sellis (2003) found the
aggregation of potential nest-trees in Black Stork ter-
ritories as compared to the random landscape. Thus,
forest age could be an important cue to occupy a cer-
tain habitat patch for many years, but could lack the
indicative value as predictor for habitat quality in terms
of breeding success.

3. Habitat choice may depend on habitat charac-
teristics, but productivity can be determined by pre-
dation, which is not predictable (Kristan III et al. 2007,

Sergio et al. 2003). The main natural predator of Less-
er Spotted Eagle in the Baltic forests is the widespread
pine marten, but the importance of threat for breeding
success has not been determined yet (Vili 2003). In
Latvia, however, pine marten is the main predator af-
fecting breeding success of the Black Stork (86% of
nest predation cases, n=43; M. Strazds, pers. comm.)

4. The importance of the open landscape for Less-
er Spotted Eagle foraging and thus for breeding suc-
cess can outweigh the importance of forests. The pref-
erence for old growth forests and the share of such
forests in the home-range were positively related to
the breeding output of the forest-dwelling owl Adego-
lius funereus, suggesting through better survival and
feeding possibilities (Laaksonen et al. 2004). Lesser
Spotted Eagle, in spite of foraging in the forest, spends
most of its time hunting in the extensively used open
landscape containing a rather high density of prey,
indicated by small home-range size and the prevailing
hunting method in Baltic States (Bergmanis 1999).
Bergmanis et al. (2006) found that breeding success
was positively related to the total number of small
mammals in meadow habitats. The productivity of
Lesser Spotted Eagle was related to landscape heter-
ogeneity (Lohmus and Vili 2004), whereas heteroge-
neous landscapes support a diverse community of
small mammals (Mazeikyté 2002). Beside, hunting skills
of raptor male are age-dependent (Rutz et al. 2006),
thus even the similar macrohabitats could have differ-
ent benefits for individuals and their fitness.

We would like to draw the attention to the fact
that intensive timber harvesting can adversely affect
the population of Lesser Spotted Eagle not only at the
nest-site (Treinys and Mozgeris 2006), but also at the
landscape level by decreasing the quality of habitats.
The significance of forest age and tree species com-
position at the macrohabitat level hasn‘t been prop-
erly recognized yet, though they can serve as impor-
tant cues for the species in long-term territories se-
lection. We suppose that protection measures, at least
in Special Protected Areas under the Bird Directive,
should ensure a proper forest structure both at the
macrohabitat and nest-site level.

References

Anonymous. 2002. Comprehensive plan of the territory of
the Republic of Lithuania (http://gis.am.lt/bp)

Arlt, D. 2007. Habitat selection: demography and individual
decisions. Doctoral thesis. Swedish University of Agricul-
tural Science, Uppsala, 30 p.

Balc¢iauskiené, L., Baltrinaité, L. and Treinys, R. 2007.
Using two methods in prey identification from pellets of
the Lesser Spotted Eagle (Aquila pomarina). Cross —
Border Cooperation in Researches of Biological Diversi-

I 2010, Vol. 16, No. 1 (30) N,  (SSN 1392-1355 [

90



BALTIC FORESTRY

I RELATIONSHIP BETWEEN THE PRODUCTIVITY OF THE LESSER SPOTTED EAGLE /.../IEEEEER. TREINYS, G. MOZGERISIHEE

ty (BarSevskis A. & Sauliené I. ed.), Acta Biologica Uni-
versitatis Daugavpiliensis. Suppl. 1: 37-45.

Bergmanis, U. 1999. Taxonomy, distribution, number and
ecology of the Lesser Spotted Eagle Aquila pomarina
C.L. Brehm in Latvia. Summary of a promotion paper
for the degree of doctor biology. University of Latvia,
Riga, 52 p.

Bergmanis, U. 2004. Analysis of breeding habitats of the Less-
er Spotted Eagle Aquila pomarina in Latvia. In: R.D.
Chancellor and B.-U. Meyburg (Editors), Raptors World-
wide. World Working Group on Birds of Prey and Owls &
MME, Budapest, p. 537-550.

Bergmanis, U., Petrin§, A., Cirulis, V., Matusiak, J. and
Kuze, J. 2006. Lesser Spotted Eagle Aquila pomarina in
Latvia — current status, endangerment and perspectives.
Populationsékologie Greifvogel- und Eulenarten 5: 95-115.

Boal, C.W. and Mannan, R.W. 1998. Nest-site selection by

Cooper's Hawks in an urban environment. Journal of

Wildlife Management 62: 864-871.

Burfield, I. and Van Bommel, F. (eds). 2004. Birds in Eu-
rope: population estimates, trends and conservation sta-
tus. BirdLife International, Cambridge, (BirdLife Conser-
vation Series No. 12), p. 81.

Deltuvas, R. 2008. Theoretical background of forest use. In:
J.A. Mazeika (Editor), Forest use and logistics, Lithua-
nian university of agriculture, Akademija, p. 11-98. (in
Lithuanian)

Drobelis, E. 1994. Biology and protection of the Lesser Spot-
ted Eagle (Aquila pomarina C.L. Brehm) in Lithuania.
Acta Ornithologica Lituanica 9-10: 130-137.

Duncan, J.R. 1997. Great Gray Owls (Strix nebulosa nebulo-
sa) and forest management in North America — a review
and recommendations. Journal of Raptor Research 31:
160-166.

Ewins, P.J. 1997. Osprey (Pandion haliaetus) populations in
forested areas of North America: changes, their causes and
management recommendations. Journal of Raptor Re-
search 31: 138-150.

Hakkarainen, H., Korpimiki, E., Laaksonen, T., Niku-
la, A. and Suorsa, P. 2008. Survival of male Tengmalm's
owls increases with cover of old forest in their territory.
Oecologia 155: 479-486.

Ivanovski, V.V. and Bashkirov, 1.V. 2002. Number of breed-
ing populations of Greater and Lesser Spotted Eagles in
northern Byelorussia. Berkut 11: 34-47.

Jedrzejewski, W., Jedrzejewska, B. and Keller, M. 1988.
Nest site selection by the buzzard Buteo buteo L. in the
extensive forests of eastern Poland. Biological Conser-
vation 43: 145-158.

Korpimiki, E. 1988. Effects of territory quality on occupan-
cy, breeding performance and breeding dispersal in Teng-
malm's owl. Journal of Animal Ecology 57: 97-108.

Kristan III, W.B., Johnson, M.D. and Rotenberry, J.T.
2007. Choices and consequences of habitat selection for
birds. Condor 109: 485-488.

Laaksonen, T., Hakkarainen, H. and Korpimiki, E. 2004.
Lifetime reproduction of a forest-dwelling owl increases
with age and area of forests. Proceedings of the Royal
Society of London Series B-Biological Science 271 (Sup-
pl.6): 461-464.

Langgemah, T., Blohm, T. and Frey, T. 2001. Zur Habitat-
structur des Schreiadlers (Aquila pomarina) an seinem
westlichen Arealrand — Untersuchungen aus dem Land
Brandenburg. Acta Ornithoecologica 4 (2-4): 237-267.

Lohmus, A. 2003. Do Ural Owls (Strix uralensis) suffer from
the lack of nest sites in managed forests? Biological
Conservation 110: 1-9.

Lohmus, A. 2004. Raptor habitat studies — the state of the
art. In: R.D. Chancellor and B.-U. Meyburg (Editors),
Raptors Worldwide. World Working Group on Birds of
Prey and Owls & MME, Budapest, p. 279-296.

Lohmus, A. 2006. Nest-tree and nest-stand characteristics of
forest-dwelling raptors in east-central Estonia: implica-
tions for forest management and conservation. Proc.
Estonian Acad. Sci. Biol. Ecol. 55: 31-50.

Lohmus, A. and Sellis, U. 2003. Nest trees — a limiting fac-
tor for the Black Stork (Ciconia nigra) population in Es-
tonia. Aves 40: 84-91.

Lohmus, A. and Vili, U. 2004. The effects of habitat qual-
ity and female size on the productivity of the Lesser Spot-
ted Eagle Aquila pomarina in the light of the alterna-
tive prey hypothesis. Journal of Avian Biology 35: 455-
464.

Mazeikyté, R. 2002. Small mammals in the mosaic landscape
of eastern Lithuania: species composition, distribution and
abundance. Acta Zoologica Lituanica 12: 381-391.

Meyburg, B.-U., Haraszthy, L., Strazds, M. and Schiffer,
N. 2001. European Species Action plan for Lesser Spot-
ted Eagle. In: N. Schiffer and U. Gallo-Orsi (Editors), Eu-
ropean Union action plans for eight priority bird species.
European Commission, Luxemburg.

Meyburg, B.-U., Scheller, W. and Bergmanis, U. 2004.
Home range size, habitat utilisation, hunting and time
budgets of Lesser Spotted Eagles Aquila pomarina with
regard to disturbance and landscape fragmentation. In:
R.D. Chancellor and B.-U. Meyburg (Editors), Raptors
Worldwide. World Working Group on Birds of Prey and
Owls & MME, Budapest, p. 615-635.

Meyer, J.S., Irwin, L.L. and Boyce, M.S. 1998. Influence
of habitat abundance and fragmentation on Northern Spot-
ted Owls in western Oregon. Wildlife Monographs 139:
3-51.

Mischenko, A., Vili, U., Treinys, R., Bergmanis, U. and
Domashevski, C. Lesser Spotted Eagle Aquila pomari-
na C.L. Brehm, 1831. In: V.M. Galushin, V.P. Belik, V.N.
Melnikov, E.A. Bragin and A.D. Numerov (Editors), Birds
of Russia and surrounding regions: Falconiformes (in
press).

Moen, C. A. and Gutiérrez, R.J. 1997. California Spotted
Owl habitat selection in the central Sierra Nevada. Jour-
nal of Wildlife Management 61: 1281-1287.

Penteriani, V., Faivre, B., Mazuc, J. and Cezilly, F. 2002.
Pre-laying vocal activity as a signal of male and nest stand
quality in goshawks. Ethology Ecology & Evolution 14:
9-17.

Ripple, W.J., Lattin, P.D., Hershey, K.T., Wagner, F.F. and
Meslow, E.C. 1997. Landscape composition and pattern
around Northern spotted owl nest sites in southwest Or-
egon. Journal of Wildlife Management 61: 151-158.

Rutz, C., Whittingham, M.J. and Newton, I. 2006. Age-
dependent diet choice in an avian top predator. Proceed-
ings of the Royal Society B 273: 579-586.

Saurola, P. 1997. The Osprey (Pandion haliaetus) and mod-
ern forestry: a review of population trends and their caus-
es in Europe. Journal of Raptor Research 31: 129-137.

Sergio, F., Marchesi, L. and Pedrini, P. 2003. Spatial refugia
and the coexistence of a diurnal raptor with its intraguild
owl predator. Journal of Animal Ecology 72: 232-245.

Scheller, W., Bergmanis, U., Meyburg, B.-U. Furkert, B.,
Knack, A. and Réper, S. 2001. Raum-Zeit-Verhalten des
Schreiadlers (Aquila pomarina). Acta Ornithoecologica 4
(2-4): 75-236.

Skuja, S. and Budrys, R.R. 1999. Nesting sites of Black
Stork, Lesser Spotted Eagle, and Common Buzzard and

I 2010, Vol. 16, No. 1 (30) [N (SSN 1392-1355

91



BALTIC FORESTRY

I RELATIONSHIP BETWEEN THE PRODUCTIVITY OF THE LESSER SPOTTED EAGLE /.../IEEEEER. TREINYS, G. MOZGERISHEE

their nest exchange in the forests of north, north-east
and central Lithuania. Baltic Forestry 5: 67-73.
Steenhof, K. 1987. Assessing raptor reproductive success and
productivity. In: B.A. Giron Pendleton, B.A. Millsap, K.W.
Cline and D.M. Bird (Editors), Raptors management tech-
niques manual. Washington, Natl. Wildl. Fed., p. 157-170.
Suarez, S., Balbontin, J. and Ferrer, M. 2000. Nesting
habitat selection by Booted Eagles Hieraaetus pennatus
and implications for management. Journal of Applied
Ecology 37: 215-223.
Sulkava, S. and Huhtala, K. 1997. The Great Gray Owl (Strix
nebulosa) in the changing forest environment of North-
ern Europe. Journal of Raptor Research 31: 151-159.
Thome, D.M., Zabel, C.J. and Diller, L.V. 1999. Forest stand
characteristics and reproduction of Northern Spotted Owls

in managed north-coastal California forests. Journal of

Wildlife Management 63: 44-59.

Treinys, R. and Mozgeris, G. 2006. Past and present nest-
site requirements of the Lesser Spotted Eagle (Aquila
pomarina C.L. Brehm) and their possible conflicts with
timber harvesting. Baltic Forestry 12: 252-258.

viili, U. 2003. The Lesser Spotted Eagle and its conservation
in Estonia. Hirundo, Supplementum 6: 1-64.

vili, U., Treinys, R. and Léhmus, A. 2004. Geographical
variation in macrohabitat use and preferences of the
Lesser Spotted Eagle Aquila pomarina. Ibis 146: 661-671.

Vlachos, C.G. and Papageorgiou, N.K. 1996 Breeding bi-
ology and feeding of the Lesser Spotted Eagle Aquila
pomarina in Dadia Forest, North-Eastern Greece. In: B.-
U. Meyburg and R.D. Chancellor (Editors), Eagle studies.
World Working Group on Birds of Prey and Owls, Berlin,
London & Paris, p. 337-347.

Widén, P. 1997. How, and why, is the goshawk (Accipiter gen-
tilis) affected by modern forest management in Fennos-
candia. Journal of Raptor Research 31: 107-113.

Received 03 November 2008
Accepted 15 March 2010

3JABUCHUMOCTHB MEXAY HNPOAYKTUBHOCTBIO MAJIOT'O MOAOPIUKA AQUILA
POMARINA N1 XAPAKTEPUCTUKAMMU JIECA HA YPOBHE TEPPUTOPUHN

Pumraynac Tpeiinuc u I'matayrac Mo3srepuc

Pe3iome

XapaKkTepUCTHKH JIeca Ha ypPOBHE TEPPUTOPHIA MAJIOTO MOAOPIIHKA TT0KA HE HMEIOT Ha JIEkKAIIET0 BHUMAHHS CO CTOPOHBI
uccienoBaTeneid. 3aBUCUMOCTH MEXAY MPOLYKTUBHOCTBIO U JICCHBIMU XapaKTePHUCTUKAMU TEPPUTOPUI TOXKe HCCIeJO0BaHbI
HEJJOCTATOYHO, HECMOTPSL Ha TO, YTO JIEC NOKPBIBACT 3HAYMTEJIbHYIO 4acTh TEPPUTOpUN Manoro nmopopiauka. Hamu
HCCIIEI0BaHMsl KOHLIEHTPUPOBAIUCh HA BO3PACT U IOPOAHBINA COCTAB Jieca HA TEPPUTOPUAX MAJOro IOAOPJIUKA U UX CBA3b C
HIPOXYKTUBHOCTBIO BHJa. Maiblii TOZOPIMK HA yPOBHE CBOCH TEPPUTOPHH TOCTOBEPHO M30eraia XBOMHOM, COCHOBBIH U
CpEIHEBO3PACTHOM JIEC, U MPENNOYUTall JTUCTBEHHBIH, YEPHOOIBXOBBIN U CHeNbli jJec. Mbl He HallUlM JOKa3aTelIbCTB, UTO
BO3PACT U HOPOIHBIN COCTaB Jieca Ha TEPPUTOPHIAX MAJOro MOJOPJIMKa ObLT ObI CBSI3aH C MPOXYKTHBHOCTBIO BHAA. MBI
HpeAronaraeM, 410 HecOaJaHCHPOBAaHHOE JIECHOE XO3SHCTBO MOXKET MMETh HEraTHBHOE BIIMSHHE Ha IMOMYJIALMIO BUJA HE

TOJIBKO Ha YPOBHE I'HE3JOBBIX MECT, HO U TeppHTOpHﬁ.

KntoueBble cnoBa: Aquila pomarina, npennodTeHne, MPOAYKTHBHOCTD, JIEC, TEPPUTOPHUS
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