
Introduction

Recently, the growing demand for raw timber has
resulted in the intensification of forest use in the Baltic
countries. Timber harvesting in Lithuania has always
been relatively uneven, especially during the war and
occupation periods. State�s policy between the World
Wars I and II was to tolerate the expansion of the arable
land to replace the forests. Significant increase in
country�s forest resources took place between the
1950s and 1990s, when harvest volumes were reduced
and the required timber was taken from outside (Rus-
sia) resources (Kairiûkðtis 2003). However, after the re-
establishment of the independence, followed by the
process of restitution of private forests ownership,
forest felling started to grow up (Lietuvos miðkø ûkio
statistika 2003).

Unbalanced forestry usually reduces the availa-
bility of some structural elements in forests, thus many
species, which require such elements as habitats, have
suffered declines, become threatened or extinct (Lõh-
mus 2003a). It is well known that harvesting of ma-
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Recently, the growing demand for raw timber has resulted in the intensification of forest use in the Baltic countries.

The aim of this study was to examine whether the increased timber harvesting during the last decade has influenced the
requirements of the Lesser Spotted Eagle (Aquila pomarina C.L.Brehm) for their nest-sites. In 2004, 7% of checked
Lesser Spotted Eagle territories were disturbed by forestry operations. The general tendency was that the characteristics
of stands used for nesting differed from the average forest stand characteristics in the landscape less than a decade ago.
Eagles were found to nest in 19 different forest types, while previously just 13 of such forest types had been recorded. Less productive
forests (2nd site class) and normally irrigated stands were not avoided nowadays. The average age of nest stands decreased by 16
years. Though oak remained one of the most preferred nest-trees (20% of all cases), spruce became the most common one (48%).
This leads to the assumption, that the eagles are less selective nowadays than in the past. The increased timber harvesting during
the last decade might explain why eagles switched to nest in stands, more similar to the surrounding forest landscape than in the
past, and why some nest-site preferences remained and others disappeared. It is likely that during the next 30 years forest operations
will be one of the most important factors, having an effect on the Lesser Spotted Eagle population in Lithuania.
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ture forest stands is one of the main factors influenc-
ing the abundance and regional distribution of forest
birds (Virkkala 1987, Avery and Leslie 1991, Haila et
al.  1994, Edenius and Elmberg 1996, Jansson 1999).
There exists a general consensus that many boreal and
temperate forest raptors have specific requirements for
their nest-sites, which may be in conflict with the in-
tensive forestry (Lõhmus 2003a). It is unlikely that the
timber harvesting increase during the last 12 years has
not had any impact on forest raptors.

Raptor species differ in their tolerance to anthro-
pogenic activity (Krüger 2002), including timber har-
vesting (Lõhmus 2003a). Raptors are influenced by the
increased disturbance levels, the alteration of forag-
ing areas and nest-sites (Lõhmus 2003a). For this in-
vestigation we have selected the Lesser Spotted Ea-
gle (Aquila pomarina C.L.Brehm) - a sensitive forest
raptor species which clearly prefers to nest in mature
forests and large trees (Lõhmus 2003a). Apart from this
reason for possible conflict between the Lesser Spot-
ted Eagle (LSE) nest-sites requirements and timber
harvesting, this species is sensitive for other reasons
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as well: low reproductive rate (Cramp and Simmons
1980, Bergmanis et al.  2001, Vali 2003), high first-year
mortality - approx. 60% and heavy persecution in mi-
gration places (Meyburg et al. 2004). LSE has unfa-
vourable conservation status in Europe (Tucker and
Heath 1994) and it is included into the EU Birds di-
rective list Annex I (EEC/79/409). Nowadays, forest
felling operations are assumed as the main threats for
this eagle species (Meyburg et al. 2001). Considering
the small distribution range, which is concentrated to
Eastern Europe (Bergmanis 1999), it is highly proba-
ble that the growing forest harvesting in this region
might have critical adverse impact on LSE world pop-
ulation.

The aim of this paper is to examine whether the
increased timber harvesting during the last decade has
influenced the requirements of Lesser Spotted Eagle
(Aquila pomarina C.L.Brehm) for their nest-sites.

Material and methods

The nests of the Lesser Spotted Eagle were
searched for in 18 administrative districts of Lithua-
nia during 2001-2004, though the main material was
collected in the central, northern and eastern parts of
the country (Fig.1). Two search methods were applied:
i) nests, found in winter, were checked during the
breeding season and ii) watching of the eagle�s be-
haviour from the elevated points, tree tops, forest
edges. The use of two complementary methods was
expected to eliminate the sampling bias, nests were
found independently of terrain properties, distance
from forest edges, breeding success, forest type, etc.

Altogether, data on 80 nests (for nest tree � 108)

was used in this study. The principle �one territory �
one nest� was followed. Only the most recently used
nest was accounted if one pair had several nests.
Forest stand with a nest tree was considered a nest �
 site to enable comparison of our data with the his-
torical data (see below). Six parameters were used to
describe the nest site: i) forest type, ii) site humidity
index, iii) site index (defined according to the stand
height at a certain age), iv) stocking level, v) stand
age and vi) nest-tree species. State forest cadastre
databases served as the data source to provide the
forest stand characteristics.

Data published by E. Drobelis (1994) was used as
the source of information on the past nest - site char-
acteristics of the Lesser Spotted Eagle. This material
had been collected from 127 nests during 1978-93
mainly in 9 administrative districts of Lithuania
(Fig. 1). Ten percent difference in the nest - site var-
iables was used as the indicator of possible change
in the nest�site use.

To ascertain preliminary change in nest-site se-
lection we also assessed foregone and present pref-
erences of eagles.

The disturbance on the Lesser Spotted Eagle was
estimated in 2004 by field checking of 91 nesting are-
as. The extent of disturbance was expressed as the
proportion of areas, negatively affected by timber
harvesting. We considered i) any clear cut within 100
m from the eagle nest and ii) any other cutting in the
same zone in April - August as a negative effect. This
consideration with the official protection rules for eagle
nests (Pagrindiniø miðko kirtimø taisyklës 2004).

Results

Seven percent of checked Lesser Spotted Eagle
territories were disturbed by forestry operations in
2004. Once, the nest was destroyed only, twice both
the nest trees and surrounding stands were felled
down. The edge of the clear felling area was 20 m from
the nest tree in three cases. The clutches were de-
stroyed in 2 of them, when cuttings were done during
the breeding season.

Before 1994, nests of Lesser Spotted Eagle were
found in 13 forest types, however 77% of all nests were
found in six forest types. Between 2001 and 2004, ea-
gles were nesting in nineteen forest types, but 78%
of nests were again found in 6 forest types. However,
of the six most frequently used forest types for the
two periods only two forest types - Aegopodiosa and
Hepatico-oxalidosa � were the same. Notably, the
Oxalido-nemorosa forest type was among the most
used ones before 1994, whereas since 2001 its impor-
tance has decreased. It is obvious, that since 2001

Figure 1. Administrative districts under investigation: grey
color - past LSE nest sites (Drobelis 1994), streaked shade
� present nest sites
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eagles used forest types more similar to what was
available in the landscape, than they formerly did
(Fig. 2).

Very diverse stands with respect to stocking level
(0.1-0.9) were used before 1994, when the average
stocking level was 0.64±0.13. Since 2001, nests have
been found in more uniform stands in terms of stock-
ing level (ranging 0.5-0.1), when the average stocking
level was 0.69±0.098. The difference between stock-
ing levels is statistically significant (t=3.14). The share
of stands with stocking level 0.5, 0.7 and 0.8 used by
LSE is close to the one available in the landscape since
2001. Moreover, the stands with stocking level 0.6
seemed to be preferred as well as the stands with
stocking levels 0.9 and stands with value 1.0 - avoid-
ed (Fig. 5). Unfortunately, there were no data on the
eagle�s nests distribution with respect to the stock-
ing level before 1994. However, considering the aver-
age stocking level in Lithuanian forests (0.71 during
1978-87 and 0.7 in 2001: Lietuvos miðkø ûkio statisti-
ka 2001, Kairiûkðtis 2003), we can assume, that the
stands used for nests during the last decades were
more similar (in terms of stocking level) to the ones
available in landscape since 2001 than before 1994.

The age of stands used for nesting ranged be-
tween 40-180 years in the first, and 30-170 years in the
second period. The mean stand age differs by 16 years:
94±29 and 78±29, respectively; this difference is sta-
tistically significant (t=3.87). In contrast to this de-
crease, the average age of Lithuanian forests in-
creased from 48 to 53 years. Although the largest
number of nests was found in stands of VIII age class
before 1994 (26%), the VII age class has been the most
common since 2001 (27%) (Fig. 6). Relatively young
stands (<70 years) are more often used nowadays than
earlier (29% and 14% respectively).

The largest part of the nests was found in oak
trees before 1994, whereas the share of this tree spe-
cies was by 20% less later, when spruce trees were
used for nesting much more often (by 23%) (Fig. 7).
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Figure 2. Forest type of stands with past and present LSE
nest sites as well as the summary characteristic for all Lithua-
nian forests (after Kairiûkðtis 2003)

The average site class of the stands with a nest was
1.51 and 1.73 respectively before 1994 and since
2001. A relatively larger number of nests (by 18%)
were found in the 1st site class stands and less (by 15%)
in the 2nd class stands before 1994. Average site class
in Lithuanian forests is 1.9 (Lietuvos miðkø statisti-
ka 1998) and during the last decades has increased by
just one decimal (Kairiûkðtis 2003). The preference
of an eagle to the productive stands remains at the
same level, but the 2nd site class stands are not avoid-
ed any more � they seem to be used equally to their
share in landscape since 2001 (Fig. 3). The obtained
data also reveal a marked (by 18%) decrease in nest
sites found on wet soils. Since 2001, eagles have also
less avoided normally irrigated stands and slightly more
preferred temporally wet stands (Fig. 4).
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Figure 3. Site index of stands with past and present LSE
nest sites as well as the summary characteristic for all Lithua-
nian forests (after Kairiûkðtis 2003)
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Figure 4. Site humidity index of stands with past and
present LSE nest sites as well as the summary characteristic
for all Lithuanian forests (after Kairiûkðtis 2003)
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Though spruce became the most common nest tree,
oak remains one of the most preferred nest-trees, be-
cause its share in the landscape is relatively small
(1.8%). Black alder trees seem to be more seldom used
as the nest trees since 2001, whereas the aspen trees,
on the contrary, more often.

Discussion and conclusions

Considering that i) the information on the major-
ity of checked nests was provided to stakeholders and
ii) stakeholders should protect LSE according to the
national laws, we suppose, that the 7% disturbance
probability is likely to underestimate the real distur-
bance extent of forestry operations on the Lesser
Spotted Eagle in Lithuania. All the recorded distur-
bance cases were in �well known� nest-sites (stake-
holders were informed about the nests of rare species).
Two disturbance cases were recorded in special pro-
tected areas, designated for Lesser Spotted Eagle pro-
tection. Thus, given that even existing protection rules
could not protect LSE effectively, and most of the nest
sites are not protected even formally (e.g. due to the
lack of information on nest sites), we assume that the
real pressure of timber harvesting is more heavy than
stated in this study, particularly in private forests. We
believe that timber harvesting disturbance on LSE in
state forests can be minimised implementing better
control during FSC certification audits. In private for-
ests, however, we are inclined to rely on compensa-
tion for protection of nest-sites.

The most obvious differences in the past and
present nest-site preferences are with respect to for-
est type, stand age and nest tree. The obtained data
indicated, that the eagle�s preference to build a nest
in spruce trees nowadays is similar to the one report-
ed in other countries: 47% in Belorus (Ivanovsky and
Tishechkin 1993), 46% in Latvia (Bergmanis 1999), 71%
in Estonia (Vali 2003). The use of wet stands for nest-
ing remained practically the same, what is common in
other places of distribution range (Ivanovsky 1996,
Langgemach et al. 2001). More productive forest
stands continue to be preferred, what is most likely
related to the faster development of the suitable for
breeding conditions (Bergmanis 1999). Though more
forest types have been used for nesting now, the pref-
erence for two forest types remained. Finally, it is
noteworthy that the younger stands seem to be used
more frequently for nesting nowadays than a decade
ago.

The general tendency observed was that the char-
acteristics of stands used for nesting differed from the
overall characteristics of stands in the landscape less
now than in the past. This leads to the assumption,
that eagles are less selective nowadays than in the
past. Possible reasons for the decrease in eagles� se-
lectivity could be:

1. Differences in the sample. Data on the nests
before 1994 was collected mostly in 9, whereas since
2001 in 18 administrative districts. Thus, the larger
study area and greater diversity in environmental con-
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Figure 5. Stocking level of stands with present LSE nest
sites as well as the summary characteristic for all Lithua-
nian forests (after Kairiûkðtis 2003)
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Figure 6. Distribution of stands with past and present LSE
nest sites by stand age classes
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Figure 7. Species of past and present nest tree as well as
the prevailing tree species in all Lithuanian forest (after Kai-
riûkðtis 2003;  Lietuvos miðkø ûkio statistika 2001)
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ditions could have had some influence. For instance,
nest � sites are very different in Vitebsk and the Prip-
yat basin regions in Belorus (Ivanovsky and
Tishechkin 1993). The methods, used to search for
nests before 1994, are not documented well enough.
Using only one method (e.g., searching raptors nests
in winter and checking in summer) could introduce
some bias in the sample. However, considering the
large sample sizes and largely overlapping study are-
as, we accept that this single reason cannot explain
the differences in the past and present nest � site
requirements.

2. Selectivity decrease due to the population den-
sity. The relationship between raptors� population
density and selectivity is well documented: when the
population increases, selectivity decreases and vice
versa (Lõhmus 2001). Unfortunately, there is no mon-
itoring of Lesser Spotted Eagles at the national level
carried-out in Lithuania. However, fewer LSE pairs or
even none were detected to breed in Eastern Lithua-
nian forests during 2001-2004 (auth. observ.) in com-
parison with the research carried out in 1990-ies by
Maþiulis (1985) and Drobelis (1990). These results
are in full agreement with the documented sharp
world population�s decline in the second half of the
eighties (Meyburg et al. 2001). Therefore, it is very
unlikely that the population of eagles increased dur-
ing the last decade and the density�selectivity rela-
tionship cannot explain the decreased selectivity.

3. Selectivity decrease is related to the intensi-
fied timber harvesting. The data by E. Drobelis were
collected in the period of the most environment-friend-
ly forestry, when the extent of final felling was low and
the share of mature stands was increasing (Kairiûkð-
tis 2003). Only 37% of the volume increment was uti-
lized during this period. In 1978-92, the total cutting
amount was small - about 3 mil. m3 per year. This could
explain, why the eagles used for breeding relatively
older stands, less affected by forestry operations
(Drobelis 1994). Since 1993, timber harvesting increased
up to 4.5-6 mil. m3 per year (Lietuvos miðkø ûkio sta-
tistika 2002), which makes up to 70-80% of annual
increment. The invasion of Ips typographus a decade
ago influenced over-cuts, especially in spruce forests.
Despite the increased timber harvesting, the percent-
age of mature forest is larger nowadays than in the
past, e.g., in 1978-87 � 20.9% and 2000- 32.5% (Kair-
iûkðtis 2003). The increased statistical age of Lithua-
nian forests does not necessarily mean that eagles
have better opportunity to select mature or over-
mature stands due to ecological requirements and a
variety of interactions, if these stands are disturbed
by nearby cuttings or are far from foraging areas or
too near to conspecifics.

Though a species which can flexibly respond to
the growing timber harvesting pressure and distur-
bance level by reducing its requirements for nests sites
can be considered as not conflicting with timber har-
vesting, the characteristics of nest - sites might have
long-term influence on bird�s reproduction (Rauter et
al. 2002). Recently, oak has been the most used nest
tree, with large and strong branches, capable of main-
taining large nests (Drobelis 1994), where eagles can
breed for 10 years (Vali 2003). Nowadays, spruce be-
came the most used nest tree. It has suitable crown
structure for nest building in young age. However, the
nest of an eagle, when used for many years, becomes
large and heavy. Such a nest may fall down from
young trees, the branches of which are not strong
enough to maintain it. This opinion is supported with
field observations - we found six fallen down nests
from such spruce trees in 2001-2004. Thus, the reduc-
tion of large-branched trees in economic forest use
(Brazaitis and Kurlavièius 2003) and other habitat prop-
erties may push eagles to select younger, less suita-
ble stands and nest trees.

We suppose that the seven year period is rath-
er short to analyse the changes in eagle�s nest - site
selection due to delayed response to quickly chang-
ing forest environment. Undisturbed eagles can use
the same nest for 10 (Väli 2003) or even 20 years
(Ðablevièius pers. comm.). So, our sample could pos-
sibly include such nests-sites, which were selected
before the intensification of timber harvesting and
nest-sites, which are located in the protected areas.
In spite of this, we are convinced that the differences
in past and present nest � site characteristics are as-
sociated with the increased timber harvesting. Taking
into account the future harvesting perspectives (2001-
2010- 6.5, 2011-2020-7.5 and 2021-2030- 8.3 mil. m3 per
year: Rutkauskas 2003) we can forecast that during the
next 30 years forest operations will become one of the
most important factors affecting the Lesser Spotted
Eagle population in Lithuania.
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ÒÐÅÁÎÂÀÍÈß ÌÀËÎÃÎ ÏÎÄÎÐËÈÊÀ (AQUILA POMARINA  C.L.BREHM) Ê
ÃÍÅÇÄÎÂÛÌ ÌÅÑÒÀÌ Â ÍÛÍÅØÍÅÅ ÂÐÅÌß È Â ÏÐÎØËÎÌ: ÂÎÇÌÎÆÍÛÉ
ÊÎÍÔËÈÊÒ Ñ ÐÓÁÊÀÌÈ ËÅÑÀ
Ð. Òðåéíèñ è Ã. Ìîçãåðèñ
Ðåçþìå

Âîçðàñòàþùèé ñïðîñ íà ñûðüåâóþ äðåâåñèíó â ïîñëåäíåå âðåìÿ ïðèâîäèò ê óâåëè÷åíèþ ëåñîïîëüçîâàíèÿ â
ñòðàíàõ Áàëòèè. Öåëü íàñòîÿùåãî èññëåäîâàíèÿ çàêëþ÷àåòñÿ â ïðîâåðêå èìåë ëè âëèÿíèå âîçðîñøèé çà ïîñëåäíåå
äåñÿòèëåòèå îáúåì ñïëîøíûõ ðóáîê íà òðåáîâàíèÿ ìàëîãî ïîäîðëèêà ê âûáîðó ãíåçäîâûõ ìåñò. Â 2004 ãîäó, 7% èç
ïðîâåðåííûõ òåððèòîðèé ìàëîãî ïîäîðëèêà áûëè çàòðîíóòû ëåñîõîçÿéñòâåííûìè ìåðîïðèÿòèÿìè. Íåêîòîðûå
ïîêàçàòåëè ãíåçäîâûõ ìåñò ïîòåðïåëè ëèøü íåçíà÷èòåëüíûå èçìåíåíèÿ. Îáùàÿ îáíàðóæåííàÿ òåíäåíöèÿ çàêëþ÷àëàñü
â òîì, ÷òî õàðàêòåðèñòèêè ëåñíûõ íàñàæäåíèé, èñïîëüçóåìûõ äëÿ ãíåçä, ìåíåå îòëè÷àþòñÿ îò ñðåäíèõ õàðàêòåðèñòèê
ëåñà â ëàíäøàôòå â äàííîå âðåìÿ, ÷åì â ïðîøëîå äåñÿòèëåòèå. Ãíåçäîâûå äåðåâüÿ íàéäåíû íà 19 ðàçíûõ òèïàõ ëåñà,
òàê êàê ðàíøå � òîëüêî íà 13. Ìåíåå ïðîäóêòèâíûå ëåñà (2 êëàññ áîíèòåòà) è íàñàæäåíèÿ íà ñóõèõ ïî÷âàõ â íûíåøíåå
âðåìÿ ìåíåå èçáåãàþòñÿ. Ñðåäíèé âîçðàñò íàñàæäåíèé ñ ãíåçäîâûìè äåðåâúÿìè óìåíøèëñÿ íà 16 ëåò. Õîòÿ äóá
îñòàåòñÿ îäíoé èç ñàìûõ ïðèâëåêàòåëüíûõ ïîðîä äëÿ ãíåçä (20% âñåõ ñëó÷àåâ), íàèáîëåå ÷àñòîé ïîðîäîé (48%)
ñòàíîâèòñÿ åëü. Ýòî ïðèâîäèò ê èäåå, ÷òî ìàëûé ïîäîðëèê ìåíåå ñåëåêòèâåí ñåé÷àñ ÷åì â ïðîøëîì. Ìû ïîëàãàåì, ÷òî
âîçðîñøèé îáúåì ëåñíûõ ðóáîê çà ïîñëåäíåå äåñÿòèëåòèå îáúÿñíÿåò ïî÷åìó ìàëûé ïîäîðëèê ñòàë ãíåçäèòü â
íàñàæäåíèÿõ, áîëåå ïîõîæèõ íà îêðóæàþùèå ëåñíûå ëàíäøàôòû, ÷åì â ïðîøëîì, è ïî÷åìó íåêîòîðûå ïðåäïî÷òåíèÿ
ñîõðàíèëèñü, òîãäà êàê äðóãèå èñ÷åçëè. Ñóùåñòâóåò áîëüøàÿ âåðîÿòíîñòü òîãî, ÷òî â òå÷åíèè ïîñëåäóþùèõ 30 ëåò
ëåñîõîçÿéñòâåííûå ìåðîïðèÿòèÿ áóäóò îñòàâàòüñÿ îäíèì èç íàèáîëåå âàæíûõ ôàêòîðîâ, îêàçûâàþùèõ ñóùåñòâåííîå
âëèÿíèå íà ïîïóëÿöèþ ìàëîãî ïîäîðëèêà â Ëèòâå.

Êëþ÷åâûå ñëîâà: ìàëûé ïîäîðëèê, âûáîð ãíåçäîâûõ ìåñò, ëåñíûå ðóáêè, ïîìåõà
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