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Introduction 
In the absence of traditional management, dense and vigorous reed-bed 

stands, dominated by common reed (Phragmites australis) and lesser reedmace 
(Typha angustifolia), have developed around the shores of Lesser Prespa Lake. This 
has resulted in the critical decrease of the wet meadows’ total surface area, 
negatively affecting aquatic bird and fish species, which use wet meadows as their 
main feeding and spawning grounds respectively (Kazoglou et al., 2004). 

Reed-beds also represent an important habitat for plants, invertebrates and 
birds including many rare and vulnerable species. However, without management a 
reed-bed will gradually develop into scrub and woodland through its colonization by 
other plant species, as reed-beds are, under an ecological perspective, the early 
stages of succession from open water to woodland (Valkama et al., 2008). 

Various studies have assessed the impact of reed management on reed-bed 
wildlife and evaluated the species' responses to it. In this regard, small mammals are 
valuable as indicators of environmental health, biodiversity, or of landscape-scale 
anthropogenic change (Flowerdew, 1997). 

Although many gaps still remain in our current knowledge concerning the 
small mammalian fauna of Prespa, information on the list of species observed in the 
area is available both in the inventory carried out by Catsadorakis & Kollaros (1986) 
and on the Society of the Protection of Prespa (SPP) internet site 
http://www.spp.gr/thilastika_updated.10.2015.pdf 

In this study, a survey of terrestrial small mammals has been conducted in 
order to shed light on the species composition and distribution of the small mammal 
community associated with the reed-beds of Lesser Prespa Lake. Its findings will 
inform decision-making regarding the management of reed-beds in the area, to be 
implemented under the framework of LIFE Prespa Waterbirds project (LIFE15 
NAT/GR/000936). 
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Study area 
Prespa is a mountainous basin shared by three countries – Albania, Greece 

and the Former Yugoslav Republic (fYR) of Macedonia. The basin encloses two of the 
oldest lakes in Europe, Great and Lesser Prespa Lakes, separated by an alluvial strip 
of land. The whole basin is known for its natural beauty and its globally significant 
biodiversity. The mosaic of habitats found here shelters a high number of plant and 
animal species, including numerous endemics. (Mantziou & Gletsos, 2011).  

Lesser Prespa, is a mesotrophic to eutrophic lake, ca 47.4 km2 in area with a 
mean depth of 4.1 m and a maximum depth of 8.4 m. Its largest part is situated in 
Greece, while a small part around its southwestern tip belongs to Albania. The 
wetland is characterized by areas with rich marshy vegetation and extensive stands 
of reeds. Small patches of wet meadows, flooded occasionally according to season 
and rainfall, lie among the reeds (Catsadorakis, 1997) (Figure 1). 

Among the most representative helophytes in the study area are the species 
Phragmites australis and Typha angustifolia followed by Scirpus lacustris and Carex 
pseudocyperus. Helophytes spread to the lake’s interior up to a depth of 2.5 m, if not 
deeper. The most dominant helophytic community around the lake constitutes of 
Phragmites australis that grows in dense stands and extends purely and coherently 
in southern, eastern and some northern parts of Lesser Prespa Lake (Angathoto, 
Kranies, Latsista, Mikrolimni, Bouskani, 
Karyes, Lefkonas). On the other hand, Typha 
angustifolia extends in the areas of Opaya, 
Vromolimnes, Diavlos and Pyli (Pavlides, G., 
1997). 

The main marsh area of Lesser 
Prespa Lake, situated on the alluvial strip 
between the two lakes, is characterized by 
communities where both Phragmites and 
Typha coexist, in a mosaic of mutually 
encircling vegetational stands (Pavlides, G., 
1997). Here, the rich extensive reed-beds 
are scattered with slight elevations in the 
form of islets - notably the oblong islet Slogi 
– as well as with areas of open water 
(Vromolimnes) partially covered by aquatic 
vegetation. 

Remnants of riparian forest still persist in the area of Slatina Plateos and the 
estuary of the Kallithiotiko stream. Around the lake, mainly in the east (Mikrolimni, 
Karyes and Lefkonas) and west (Pyli), agricultural land dominates the landscape 
along with the draining ditches, a part of the irrigation system that runs through the 
cultivated areas. Livestock breeding is scarce but some sheep flocks and cow herds 
still graze the remaining meadows behind the reed-beds. 

The international ecological significance of the area led to the declaration of 
the whole basin of Prespa as the first transboundary protected area in the Balkans. 
At the national level all three littoral countries have granted protection status to 
parts of the basin. The whole Greek part of Prespa is declared a National Park. In 
addition, both Prespa lakes are designated as Ramsar sites (wetlands of International 
Importance, Ramsar Convention). Finally, the whole of Lesser Prespa Lake is within 

Figure 1. Map of the Lesser Prespa Lake area. 
Reed-beds are depicted in light orange. 
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the borders of the designated Special Area of Conservation (SAC) “Ethnikos Drymos 
Prespon (Site Code: GR1340001)”. 

 
 

Methodology 
In order to assess the small mammal community, a network of 12 areas 

(hereafter called “sampling sites”) was set across the entire study area (See Figure 
2). All but one sampling sites were established around Lesser Prespa Lake. For 
inventories of small terrestrial mammals the easiest approach is to place traps at 
equal intervals along a line (Hoffmann et al., 2010). Therefore, in every sampling site 
traps were set along lines that followed the edge of reed-beds. 

The small mammal trap that was considered to be the most appropriate for 
the purposes of our study was the British Longworth trap (Penlon Ltd., Oxford, U.K.). 

The trap consists of two parts – a tunnel, which contains the door tripping 
mechanism – and a nest box, which is attached to the back of the tunnel. 

Figure 2. A network of 12 sampling sites was set along the reed-beds of the study 
area. 
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Overall, 21 Longworth traps were used in every sampling site, positioned 
along a transect line. The traps were apportioned in 7 clusters of three, each 100m 
(at least) away from the next (See Figure 3). In every cluster each one of the three 
traps was set not more than 5-10m away from the other two. This arrangement was 
chosen in order to reduce the saturation of traps by “trap-happy” individuals or very 
abundant species. This practice generally increases the chance of trapping animals 
that are less active, less attracted to traps, or “trap-prone” (Hoffmann et al., 2010). 
Two nights of trapping were conducted for each sampling site. 

Traps were baited with puffed corn based snacks (“foudounia”) covered in 
peanut butter; all were baited the first day and re-baited as necessary the following 
days. The nest box was covered with bedding material (hay). Small mammals prefer 
to run along the edge of things (“edge effect”), and will generally run round the edge 
of a clearing rather than across it (Barnett & Dutton, 1995). Therefore, to increase 

the trap success, traps were placed next to specific habitat features (e.g. logs, rocks, 
trees, burrows, bush clusters) whenever this was possible. Covering the traps 

Figure 3. Positioning of trap clusters along the transects. Seven trap clusters were 
set for every sampling site. 
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externally with hay, reeds and other locally 
available plant material, helped in 
protecting them both from the elements 
and from prying eyes.  

Most species of small mammal are 
nocturnal or crepuscular (active at sunrise 
and sunset), so traps were normally 
checked early in the morning and late in 
the evening. All traps were left open during 
the day to increase the chances of capture, 
but were not left unattended for more 
than 12 hours. As a general precaution 

protective gloves were used for handling live animals.  
Trapping effort is commonly expressed in “trap-nights”, that is the number of 

traps multiplied by the number of daily trap periods (e.g. sunset to sunrise). Jones et 
al. (1996) recommended a minimum of 400-500 “trap-nights” for a preliminary 
inventory of a habitat. In our current study 12 sampling sites were monitored for two 
trap periods each, using a total of 21 traps per period. This yielded a sum of 504 
“trap-nights” for our entire study area, well inside the suggested threshold. 

In certain instances traps were found disturbed and accidentally shut. 
Domestic animals were suspected in some cases; mostly though, it would seem that 
the bait used was tempting not just for the small mammals but also for the wild 
boars roaming the area at night. A few traps were triggered by large snails and even 
a lizard. In any case, interference by non-target species was a nuisance more than a 
hindrance. Ants were more of a drug, as they would 
frequently consume the bait, which would then need 
to be replaced. 

The original trapping survey design stipulated 
the release of the captured animals after 
identification. Very early on in the present survey 
though, it was recognized that the reliable 
identification of many specimens would require 
expert verification. For this reason, all ambiguous 
specimens were collected and later analysed and 
confidently identified by Dr. G. Mitsainas1, appointed 
Lecturer at the University of Patras. The specimens in 
question were kept for the University collection, and 
will be subject to further cranial and dental analysis 
for a more in depth scrutiny. 
 
For the exact coordinates of trap clusters see Annex I. 
 
The study was carried out in August - September 2017.  

                                                      
1
 Laboratory of Zoology, Section of Animal Biology, Department of Biology 

Picture 1. Longworth trap set and ready for use. 

Picture 2. The trap is set. 
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Results 
During our trapping sessions 52 small mammals were captured in 504 “trap-

nights” (see Methodology chapter). This amounts to an overall capture rate of 
10.3%, which is considered typical for analogous studies (Barnett & Dutton, 1995). 
Nonetheless, only representatives of three different genera (Apodemus, Microtus 
and Crocidura) were captured, belonging to just four species of small mammals 
(Apodemus flavicollis - Yellow-necked mouse, Apodemus sylvaticus - Wood mouse, 
Microtus mystacinus2- Eastern European vole and Crocidura suaveolens - Lesser 
White-toothed shrew). All the captured species are considered common, not only in 
Prespa, but also in the largest part of their European distribution (Mitchell-Jones et 
al., 1997). In fact 37 out of the 52 specimens captured (over 70% overall) belong to 
Apodemus, this most common genus of European field mice, with one species, A. 
flavicollis, accounting for more than 60% of all captured individuals. The second most 
common species, M. mystacinus, accounted for another 25% of individuals. Finally, 
only a single shrew was captured (C. suaveolens). 

Despite being examined by a small mammal taxonomy expert (see 
Methodology chapter), classifying certain captured specimens to the species level 
proved to be troublesome. The yellow-necked field mouse, Apodemus flavicollis, and 
the long-tailed field mouse, Apodemus sylvaticus, are morphologically similar 
species, with largely overlapping geographical areas and almost equal ecological 
requirements. This makes reliable species diagnosis based on external characters a 
real challenge (Bugarski-Stanojevid et al. 2013). In two cases the overlap between 
the two species was such that it was deemed impossible to positively identify the 
species without the use of laborious cranial and dental measurements, or even 
molecular methods. These two individuals were therefore simply described as A. 
flavicollis/ sylvaticus (indeterminate). A similarly problematic Microtus specimen was 
described as Microtus sp. (See Table 1, Figure 4). 
 

 
Table 1. Species trapped; number of specimens and sampling sites in which they were caught. 

 

 Number of 

 specimens sampling sites 
Apodemus flavicollis 32 9 

Apodemus sylvaticus 3 3 

Apodemus sylv./flav. (indet.) 2 1 

Microtus mystacinus 13 4 

Microtus sp. 1 1 

Crocidura suaveolens 1 1 

TOTAL 52 - 

 
 

                                                      
2
Previously named M. subarvalis Meyer, Orlov & Skholl, 1969, M. epiroticus Ondrias, 1966, M. 

rossiaemeridionalis Ognev, 1924, and M. levis Miller, 1908, see Mahmoudi et al. (2014) for 

nomenclature review of the species. 
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A thorough account of all captured specimens is given in Annex II. 
No significant discrepancy between male and female specimens was 

observed for any of the species captured (See Table 2). 
 

Table 2. Male/ female ratio for each species’ captured specimens. 

 

 Number of 

 males females 
Apodemus flavicollis 17 13 

Apodemus sylvaticus 2 3 

Apodemus sylv./flav. (indet.) 1 1 

Microtus mystacinus 7 6 

Microtus sp. 1 0 

Crocidura suaveolens 0 1 

TOTAL 28 24 

 
 
 

  

Figure 4. Frequency of species occurrence (% of findings from the total number of 
captures). 

Picture 3. Captured Apodemus flavicollis.  
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Figure 5. Graphical summary of the relative frequency of occurrence for each species captured in each sampling 
site. Numbers in the pie sections correspond to the number of captured individuals. Numbers in the center of 
the circle refer to the sampling site codes. Indeterminate Apodemus flavicollis/ sylvaticus and the unidentified 
Microtus specimen were classified separately. 
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Table 3. Summary of capture success during the trapping sessions. 

 

 

  

Sampling 

site
Date A. flavicollis A. sylvaticus A. flav./ sylv. (indet) M. mystacinus Microtus sp. C. suaveolens Individuals captured % Trapping success

12/8/2017 3 2

13/8/2017 3 1

14/8/2017 1 3

15/8/2017 2 5

18/8/2017

19/8/2017 1

16/8/2017

17/8/2017

3/9/2017 1

4/9/2017 1

20/8/2017

21/8/2017 2 1

8/8/2017 1

9/8/2017

22/8/2017 6 1 1

23/8/2017 1 2

10/8/2017 1

11/8/2017

5/9/2017 3 2

6/9/2017 5

1/9/2017

2/9/2017 2

24/8/2017

25/8/2017 1

32 3 2 13 1 1 52 Average: 10.3

9

10

11

12

TOTAL

1

21.4

26.2

2.4

0.0

4.8

7.1

2.4

26.2

2.4

23.8

4.8

2.4

1

11

1

1

2

3

10

2

9

11

1

0

2

3

4

5

6

7

8
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Management implications 
As pointed out in previous chapters, our small mammal trapping sessions 

around Lesser Prespa Lake produced only four different species. What’s more, all 
captured specimens belong to common species of least conservation interest. It 
should be clarified that such an outcome cannot be taken to imply an overall low 
small mammal biodiversity for the area in question. Although small mammals are 
easily sampled in sufficient numbers, reliably assessing the species composition of 
their community in a set area is an arduous task, especially with regards to the rarest 
species. More in depth long term and/or large-scale live-trapping programmes would 
be required to formulate a clearer image of small mammal diversity, distribution and 
abundance. 

It is clear that despite the invested effort, the study findings are of limited 
use with regards to reed management in Lesser Prespa Lake. 
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Annex I – Trap cluster location 
 

 
Sampling site 1 

 
 

ID Latitude Longitude 

1.1 40.47595 21.11738 

1.2 40.74849 21.11735 

1.3 40.74926 21.11673 

1.4 40.75002 21.11738 

1.5 40.74990 21.11857 

1.6 40.75049 21.11948 

1.7 40.75137 21.12020 

 

 

 

 

 

 
 

Sampling site 2 
 
 

ID Latitude Longitude 

2.1 40.75300 21.12129 

2.2 40.75375 21.12219 

2.3 40.75472 21.12244 

2.4 40.75560 21.12304 

2.5 40.75645 21.12371 

2.6 40.75726 21.12450 

2.7 40.75830 21.12484 
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Sampling site 3 
 
 

ID Latitude Longitude 

3.1 40.76644 21.12568 

3.2 40.76734 21.12549 

3.3 40.76821 21.12584 

3.4 40.76906 21.12625 

3.5 40.76994 21.12612 

3.6 40.77079 21.12576 

3.7 40.77157 21.12518 

 

 

 

 

 

 
 

 
Sampling site 4 

 
 

ID Latitude Longitude 

4.1 40.78561 21.11658 

4.2 40.78438 21.11725 

4.3 40.78380 21.11776 

4.4 40.78361 21.11890 

4.5 40.78277 21.11997 

4.6 40.78256 21.12064 

4.7 40.78299 21.12171 
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Sampling site 5 
 
 

ID Latitude Longitude 

5.1 40.79635 21.11313 

5.2 40.79706 21.11283 

5.3 40.79783 21.11263 

5.4 40.79862 21.11188 

5.5 40.79922 21.11096 

5.6 40.80020 21.11068 

5.7 40.80097 21.11097 

 

 

 

 

 

 

 
Sampling site 6 

 
 

ID Latitude Longitude 

6.1 40.80301 21.11115 

6.2 40.80333 21.10982 

6.3 40.80451 21.11053 

6.4 40.80520 21.10961 

6.5 40.80607 21.11125 

6.6 40.80659 21.10929 

6.7 40.80827 21.10956 
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Sampling site 7 
 
 

ID Latitude Longitude 

7.1 40.81213 21.11141 

7.2 40.81265 21.11239 

7.3 40.81346 21.11181 

7.4 40.81434 21.11172 

7.5 40.81504 21.11249 

7.6 40.81548 21.11141 

7.7 40.81533 21.11025 

 

 

 

 

 

 

 
Sampling site 8 

 
 

ID Latitude Longitude 

8.1 40.82714 21.09728 

8.2 40.82800 21.09691 

8.3 40.82727 21.09619 

8.4 40.82650 21.09605 

8.5 40.82580 21.09516 

8.6 40.82517 21.09433 

8.7 40.82452 21.09350 

 

 

 

 

 

 

 
 
 



16 
 

Sampling site 9 
 
 

ID Latitude Longitude 

9.1 40.81604 21.10486 

9.2 40.81672 21.10315 

9.3 40.81697 21.10136 

9.4 40.81699 21.09958 

9.5 40.81559 21.09876 

9.6 40.81593 21.09621 

9.7 40.81551 21.09435 

 

 

 

 

 

 

 

Sampling site 10 
 
 

ID Latitude Longitude 

10.1 40.80682 21.07149 

10.2 40.80620 21.07254 

10.3 40.80555 21.07332 

10.4 40.80479 21.07392 

10.5 40.80392 21.07417 

10.6 40.80296 21.07451 

10.7 40.80212 21.07468 
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Sampling site 11 
 

 
ID Latitude Longitude 

11.1 40.76759 21.04709 

11.2 40.76855 21.04717 

11.3 40.76949 21.04672 

11.4 40.77022 21.04599 

11.5 40.77106 21.04596 

11.6 40.77291 21.04683 

11.7 40.77615 21.04522 

 

 

 

 

 

 

 

Sampling site 12 
 
 

ID Latitude Longitude 

12.1 40.75945 21.06133 

12.2 40.75990 21.06045 

12.3 40.76007 21.05929 

12.4 40.76037 21.05837 

12.5 40.76086 21.05740 

12.6 40.76134 21.05637 

12.7 40.76153 21.05523 
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Annex II – Captured specimens 
 

Date Trap Species Sex 

8/8/2017 7.4.1 Apodemus flavicollis F 
10/8/2017 9.7.3 Microtus mystacinus M 
12/8/2017 1.2.1 Apodemus flavicollis M 
12/8/2017 1.2.2 Apodemus flavicollis F 
12/8/2017 1.2.3 Apodemus flavicollis M 
12/8/2017 1.5.2 Microtus mystacinus F 
12/8/2017 1.7.3 Microtus mystacinus M 
13/8/2017 1.2.2 Apodemus flavicollis M 
13/8/2017 1.2.3 Apodemus flavicollis F 
13/8/2017 1.5.2 Apodemus sylvaticus F 
13/8/2017 1.7.3 Apodemus flavicollis M 
14/8/2017 2.2.2 Apodemus flavicollis M 
14/8/2017 2.2.3 Microtus mystacinus F 
14/8/2017 2.4.3 Microtus mystacinus F 
14/8/2017 2.5.3 Microtus mystacinus M 
15/8/2017 2.2.1 Microtus mystacinus F 
15/8/2017 2.2.3 Microtus mystacinus F 
15/8/2017 2.4.2 Apodemus sylvaticus M 
15/8/2017 2.4.3 Microtus mystacinus F 
15/8/2017 2.6.2 Apodemus flavicollis F 
15/8/2017 2.7.1 Microtus mystacinus M 
15/8/2017 2.7.2 Microtus mystacinus M 
19/8/2017 3.7.2 Apodemus flavicollis F 
21/8/2017 6.2.2 Apodemus flavicollis F 
21/8/2017 6.3.2 Apodemus sylvaticus F 
21/8/2017 6.7.1 Apodemus flavicollis M 
22/8/2017 8.4.2 Apodemus sylvaticus M 
22/8/2017 8.4.3 Crocidura suaveolens F 
22/8/2017 8.5.2 Apodemus flavicollis F 
22/8/2017 8.5.3 Apodemus flavicollis M 
22/8/2017 8.6.1 Apodemus flavicollis M 
22/8/2017 8.6.2 Apodemus flavicollis M 
22/8/2017 8.7.2 Apodemus flavicollis M 
22/8/2017 8.7.3 Apodemus flavicollis M 
23/8/2017 8.3.2 Microtus mystacinus M 
23/8/2017 8.3.3 Microtus mystacinus M 
23/8/2017 8.6.3 Apodemus sylvaticus F 
25/8/2017 12.5.1 Microtus sp. - 
2/9/2017 11.7.1 Apodemus flavicollis F 
2/9/2017 11.7.2 Apodemus flavicollis F 
3/9/2017 5.1.3 Apodemus flavicollis F 
4/9/2017 5.1.1 Apodemus flavicollis M 
5/9/2017 10.1.1 Apodemus sp. F 
5/9/2017 10.1.2 Apodemus flavicollis F 
5/9/2017 10.2.2 Apodemus flavicollis M 
5/9/2017 10.4.1 Apodemus flavicollis M 
5/9/2017 10.4.3 Apodemus sp. - 
6/9/2017 10.1.2 Apodemus flavicollis M 
6/9/2017 10.2.1 Apodemus flavicollis M 
6/9/2017 10.2.2 Apodemus flavicollis F 
6/9/2017 10.2.3 Apodemus flavicollis F 
6/9/2017 10.4.1 Apodemus flavicollis M 
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