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ABSTRACT 
The extent of  the home range, habitat utilization and time budget of  the 

Lesser Spotted Eagle (LSE) were examined with particular regard to 
disturbance and landscape fragmentation  in North-eastern Germany at the 
western edge of  its range and, for  comparison purposes, in Latvia. The results, 
based on conventional VHF radio-telemetry backed up by visual observation, 
produced valuable data on home range coverage (which was significantly 
greater than recorded in earlier studies) and the characteristics and utilization of 
preferred  hunting grounds. 

A total of 9 birds in Germany, and 6 birds in Latvia, were studied. The 
home ranges exploited by successful  breeding males in Germany were 
significantly  larger than those in Latvia, averaging 2,711.2 ha compared with a 
1,142.7 ha. The maximum/minimum ranges covered in Germany were 3,393.8 
ha/2,218.5 ha compared with 1,552 ha/672 ha in Latvia. There was no marked 
difference  between the average daily home range of 347.3 ha and 483.8 ha in 
Germany (mean 471.9 ha) and between 244.3 ha and 489.3 ha (mean 361.2 ha) 
in Latvia. There was little difference  in the maximum daily home range size in 
Germany 1,287.5 ha and in Latvia 1,156.0 ha. 

All eagles used open countryside considerably more than forested  areas for 
hunting. All of  the Latvian and most of  the German males showed a clear 

This text is a heavily shortened version of  a paper originally published in German 
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preference  for  grassland as hunting habitat. In Latvia grassland, where the 
availability in the home range was correspondingly greater, was used more 
frequently  and for  longer periods (39%) of  total hunting time (24.5% 
Germany). The proportion was reversed in hunting over arable land because of 
the smaller percentage of  grassland in Germany where cereal crops or set-
asides were preferred  for  hunting in the vegetation period; hunting over rape 
and maize crops began generally after  the harvest. There was a difference  in the 
proportion of  individual hunting methods. Perch hunting dominated among the 
Latvian birds, the German birds mainly hunted on the wing. 

Wide-open and unbroken countryside must be preserved in breeding area 
concentrations, with potential disturbance factors  confined  to marginal zones. 
All forms  of  infrastructural  development (particularly road construction) must 
be strictly controlled here. 

The following  disturbance factors  must be excluded from  an area up to 3 km 
radius from  the nest, the main hunting zone: tourism, all substantial urban 
development and installations involving substantial habitat change (e.g. wind 
turbines). 

TASKS AND AIMS 
It is well known that large bird species in Central Europe threatened with 

local extinction occupy relatively unbroken, extensive and ecologically intact 
habitats. The presence of  such birds as White-tailed Sea Eagle Haliaeetus 
albicilla,  Lesser Spotted Eagle Aquila pomarina and Black Stork Ciconia nigra 
is usually an indication of  the high ecological value of  a region. 

Study of  the home range size and habitat use (space and time structure) of 
the Lesser Spotted Eagle (LSE) was carried out within the framework  of  the 
following: 
1. Determination of  the home range and space and time use of  territory of 

selected LSE s in various types of  countryside in the state of  Mecklenburg-
West Pomerania (MWP) in north-eastern Germany. 

2. Analysis of  characteristics and choice of  feeding  grounds taking account of 
countryside utilization. 

3. Recording of  features  that break up the countryside and their relevance to 
choice of  nest site and use of  feeding  grounds. 

4. Comparative studies in a test area in Latvia (core area of  the LSE in 
Europe). 

5. Identification  of  necessary protection measures for  the species in the North 
German Plain. 

METHODOLOGY AND PERIOD OF THE STUDY 
VHF radio telemetry was used to track the adult birds selected for  the study, 

with the emphasis on the male eagle, as he has the task of  providing food  for 
the brooding female  and subsequent offspring.  In the three-year period 1994-
1997 transmitters were fitted  to seven male birds and one female  in MWP and, 
for  comparison purposes, four  males and one female  in Latvia. Two males, one 
each in MWP and Latvia, were fitted  with long life  transmitters in two 
subsequent years. The birds were trapped after  successful  egg laying at the 
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beginning of  May using the Dho-gaza method. The range of  the transmitters 
lay between 5 and 25km dependent on terrain and flight  height. The following 
detailed data were recorded: date, time, location, direction, activity (based on 
different  signals), type of  terrain visited, disturbances and interactions, changes 
in land usage (mowing, harvest etc.) and climatic conditions. The observers, in 
MWP always a pair due to more extensive LSE territories, relied on a 
combination of  transmitter signals and visual sightings over an unbroken 8-10 
hour daylight period once weekly for  each bird. 

A habitat type and usage analysis within 7.5km of  the nest site (3km in 
Latvia) was carried out by specialists, or by reference  to detailed topographic 
material provided by relevant institutes. The telemetry data were collated and 
evaluated by computer. 

STUDY AREAS 
Over 80% of  the German LSE breeding population currently occupy 

territories in MWP in an area of  some 6,549 km with a breeding density of 1.77 
BP/100km2. The density is not regular and there are four  more or less isolated 
centres of  distribution. In these areas the distance between nest sites does not 
usually exceed 6km and therefore  many territories overlap and contact between 
neighbouring pairs is common. This contact appears to have a social 
component within a population. The western border of  the LSE's normal 
European range, unchanged since at least the end of  the 1960s, runs through the 
centre of  the state of  Mecklenburg-West Pomerania. 

In Latvia the LSE has a wide distribution throughout the country. 
Population density varies according to forest  type, with a higher density in 
deciduous and mixed woodland with rich soil. Nests are built in forests  of 
differing  sizes over 5.8ha and are usually located within 150 m of  the forest 
edge. A not inconsiderable number of  birds nest in the middle of  extensive 
forests.  Hunting habitats are as a rule different  types of  farmland;  although 
those birds which nest deep inside the forest  also hunt in rides, tracks and 
clearings. The LSE avoids larger human settlements but is not disturbed by 
isolated farms  and often  breeds within 100-300 m of  the latter (and also 
frequently  tracks between villages), hunting on the periphery in old orchards. 

RESULTS AND DISCUSSION 

Detailed results for  individual birds 
Descriptions of  the precise areas where the study took place, and the results 

of  the evaluations of  home range and hunting habitat use of  individual birds in 
both countries, are recorded in great detail in the full  German version of  this 
paper, which also contains a full  bibliography. 

Home range size, distance from  nest site and time and space utilization 
The values given in the previously available literature on the home range size of 

the LSE are almost all considerably smaller than those recorded in this study. 
Earlier studies (Siewert 1932; Golodushko 1959) that recorded hunting 

ground size varied from  Ikm2 to 2-4km2. Gedeon & Stubbe (1991) recorded 
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territories between 3.2 and 5.2 km2 (mean 3.9 km2) in a study of  six breeding 
pairs. The territory was restricted, however, to the area where regular flight  or 
hunting activity was observed. Abuladze (1966) recorded hunting grounds in 
Georgia up to 1.5km from  the nest. Matthes & Neubauer (1987) observed in 
MWP that the hunting ground rarely exceeded more than Ikm radius from  the 
nest. Zebe (1942), in the Bartsch river lowlands in Silesia, observed LSE 
hunting in a radius of  2km from  the nest. It should be mentioned here that in all 
cases of  eagles studied the hunting and nest territories overlapped, i.e. the bird 
also hunted directly in the immediate area of  the nest. Wendland (1951) 
confirmed  this. Wendland (1959) later stated that the hunting ground can be 
quite small when the area immediately around the nest site has a rich food 
supply; and further  observed that the birds sometimes fly  up to 3km to hunt in 
fields  full  of  mice. The resulting theoretic home range of  28km2 comes very 
close to the results of  this study, which recorded home range coverage of  21.0-
33.9km. 

Of  interest is the conclusion of  Schroot's (1938) study of  a LSE pair in the 
Gnoien (MWP) area, which is still occupied today and was included in this 
study. In an area easy to observe, where the eagle principally hunted over 
pasture and meadows but also in woods and cultivated farmland,  total home 
range coverage of  approx. 25km2 was estimated. The telemetry study of  the 
male bird in 1994 gave a home range of  22.6km2. The conclusion is that the 
habitat use here has hardly changed over the years. Of  note is that the 1938 
study, which like all previously mentioned studies was based solely on visual 
observations, is the only one where the habitat size is comparable to the results 
gained using telemetry. 

Meyburg (1991) was the first  to suggest that LSE territories are probably 
larger than previously supposed, the author having regularly observed birds 
hunting up to 4-5km from  the nest. He suggested that this distance could be 
greater; but this could not be established by visual observation alone. His 
hypothesis is validated by the results of  this study, which also served to 
confirm  his experience that the home ranges of  pairs from  neighbouring 
territories overlap in most cases, and that a relatively low degree of  intra-
specific  aggressiveness results. 

This study, using continuous 8-10 hours observation supported by 
telemetry, confirms  that the true extent of  the home range can be achieved only 
exceptionally by visual observation and under ideal terrain conditions. During 
the project the eagles could often  be traced only via the transmitter signal. They 
left  the nest repeatedly from  the opposite side of  the woodland to the observer, 
flying  low over meadows and fields  for  over Ikm before  soaring to great 
heights. They returned, or changed direction, sometimes at heights of  more 
than 1000m without coming into sight even briefly.  Tracking them was only 
possible by directional signals and the use of  a scope with 25 X or greater 
magnification.  It can be assumed therefore  that previous estimates of  home 
range size, based on visual observations only, are as a rule too conservative. 
This is applicable particularly to the results of  Matthes & Neubauer (1987) and 
Gedeon & Stubbe (1991) based on knowledge of  territories and studies carried 
out in MWP. 

618 



The home range of  2-4km, calculated by GoIodushko (1959) for  territories 
in the Bialowieza primeval forest,  are somewhat similar to the smallest (6.7km) 
recorded in the study in Latvia. Nevertheless it can be assumed that even in the 
optimal territories of  the Bialowieza a greater home range would have been 
recorded using telemetry equipment. 

As far  as the furthest  distance flown  from  the nest is concerned, figures  vary 
between 1.5 km (Abuladze 1996), 2.4km (Golodushko 1959), 3km (Gedeon & 
Stubbe 1991), 3.55km (Stubbe et al. 1991), 4km (Wendland 1932) and 5km 
(Meyburg 1991). In this study the maximum distance from  the nest for  the 
male eagle lay between 4.17 and 15.98km, flown  by an unsuccessful  breeding 
male. The furthest  distance for  a male with young to feed  was 10.08km. All 
maximum flights  recorded by telemetry could not have been measured visually, 
so that previous literature references  above must be treated with caution. Only 
Meyburg (1991) suspected that eagles visited hunting grounds more than 4-
5km from  the nest. 

In Latvia the maximum hunting distance for  successful  male breeders lay 
between 2.08-3.54km and for  unsuccessful  male breeders 2.86-4.84km. 

Biotopes and habitat used for  hunting 
There are many references  in the relevant literature to the preferred  type of 

hunting ground. The majority of  lowland observations cite grassland as the 
most favoured.  Wendland (1951), in his study on the behaviour of  two 
breeding pairs, reported that they hunted only on meadows in the vicinity of  the 
nest. Baumgart (1980) and Siewert (1932) limited the typical hunting grounds 
to meadows and ditch edges. Matthes & Neubauer (1977) and Wendland 
(1959) claimed that the LSEs hunted primarily over permanent grassland but 
occasionally over tillage. Eagles in the Save water meadows in Croatia were 
recorded more often  over grassland than tillage. The flood  meadows were 
however avoided (Schneider-Jacobi 1996). Observations in a former  breeding 
territory by Rochlitzer (1969) in the mid-Elbe region of  Saxony-Anhalt 
recorded that tillage was hunted over only after  the harvest had begun. Only 
Gedeon & Stubbe (1991) reported a breeding pair in MWP which hunted over 
cereal crops and a silage field  more intensively than over permanent grassland, 
although the latter was to be found  in the vicinity of  the nest. Their report 
discussed the changes in grassland due to drainage measures and the resultant 
qualitative degradation as a food  source. They also observed that the small 
mammal density was greater on the more frequently  hunted over tillage than on 
grassland. 

In terms of  the proportional size of  grassland and tillage, the eagles in MWP 
in the present study, with one exception, spent a more than average amount of 
time hunting over grassland; but almost all birds spent a greater percentage of 
their hunting time over tillage (corresponding to its greater proportion of  the 
whole area) than over grassland. The difference  was particularly marked in the 
territories with a smaller proportion of  grassland. Only one eagle spent more 
time hunting over grassland than over tillage. This was in the Schlutow 
territory where the pair studied by Schroot (1938), besides hunting over tillage 
and in the forest,  spent the majority of  hunting time over permanent grassland. 

In the territories in Latvia grassland was used over-proportionally in relation 
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