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HABITAT DETERMINATION OF TAWNY OWL (STRIX
ALUCO) PREY COMPOSITION DURING BREEDING PERIOD
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The material was collected from 13 nest-boxes of the Tawny Owl (Strix aluco) near the Kauno
Marios reservoir in Rumsiskés forests, Central Lithuania, after the breeding period in 2000—
2005. Out of 1125 recovered prey items, mammals comprised 82.1% (56.9-98.7%); birds, 3.0%
(0-40.0%); amphibians, 14.5% (0-39.2%). 17 mammal (including 4 insectivore, 2 bat and 11
rodent), at least 11 bird and 3 amphibian species represented in the diet. We found that the
presence of clear-cuts and re-growing forest glades within 0.5 km around the nest-box had the
greatest influence on the differences in prey diversity, especially, on the preying of uncom-
mon mammal species, such as bats, water shrew (Neomys fodiens), birch mouse (Sicista
betulina), harvest mouse (Micromys minutus), water vole (Arvicola terrestris) and common
dormouse (Muscardinus avellanarius). The share of the main mammalian prey items was
mostly influenced, first, by drier owl hunting areas (less Apodemus flavicollis and
Clethrionomys glareolus and more Microtus voles compared with areas near water), second,
by the nest-box proximity to the forest edge (more A. flavicollis and less shrews compared to
the areas inside the forest) and, third, by the presence of clear-cuts and glades (less Microtus
voles). Differences in numbers of birds preyed by the Tawny Owl in the compared habitats
were not expressed. The most frequently captured birds were chaffinch (Fringilla coelebs)
and thrushes (Turdus spp.). More amphibians were preyed by owls in the forest and further
from water bodies. The amphibian share in the Tawny Owl prey was less where clear-cuts
were present around nest-boxes.
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Introduction Europe is 0.5-1.0 (up to 1.5) pairs per km? (Glutz

& Bauer 1980, Galeotti 2001). Tawny Owils take

Tawny Owls (Strix aluco) are sedentary and their ~ Only the prey species that are available in their

home range varies with habitat, being generally
smaller in dense woodland. If only wooded areas
be considered, Tawny Owl density in Central

immediate vicinity. These owls are strongly terri-
torial, and it is suggested that only by having a
territory and knowing it Tawny Owls can survive
(Southern 1970).
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Though most of the hunting of Tawny Owils is
done from the perch, they can use a variety of
other catches — birds are taken mostly from roost-
ing sites, bats in flight, may hunt in nests, open
holes and on the ground (Cramp 1989). Thisalso
means that a variety of open and forested habi-
tats are used (reviews in Mikkola 1983, Cramp
1989, Galeotti 2001). Generally, in rural areas mam-
mals are dominating, while in towns — birds do.
Bird share is less in open habitats (Cramp 1989).

For the Tawny Owl in Poland, environmental vari-
ations have been discussed by various authors,
but their studies concerned mainly farmland com-
munities and urban areas or data collected close
to forest boundaries and in the vicinity of build-
ings (Goszczynski 1977, 1981, Ruprecht &
Szwagrak 1987, Gramsz 1991, Goszczynski et al.
1993, Zalewski 1994, Ruprecht et al. 1998). Con-
sequently, the understanding of the foraging
ecology of the Tawny Owl and its predation pres-

Fig. 1. Study area

sure on prey populations in forest ecosystems
remains rather poor (Zmihorski & Osojca 2006).

The aims of the study in Central Lithuania were
to investigate: (1) if mammal, bird and amphibian
shares in the food of breeding Tawny Owls differ
in various habitats surrounding the nest-box, and
(2) if proportions of various small mammal spe-
cies in the prey have any habitat dependences.

Material and methods

Prey remains were collected from 13 Tawny Owl
nest-boxes in Rumsiskés forests near the Kauno
Marios reservoir, Kaidiadorys district, Central
Lithuania, after the breeding period in 2000-2005.
Nest-boxes were placed in the territory of about
100 sq. km: ten in the Rumsiskés-Pravieniskés
forest or on its edge (where forest covers ca.
80% of the territory), and three in a 130 ha

POLAND
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Strévininkai forest groove amid fields (Fig. 1).
The main habitat type near nest-boxes was mixed
deciduous/coniferous forest (Table 1).

The generally known rules for collecting prey
remains from the nest-boxes, identifying prey
items and the number of prey were applied

(Balciauskiené et al. 20053, b).

Totally, 16 samples were collected: 2 in the years

2000 and 2002, one in 2003 (all three in the
Rumsiskes forest district), 5 in 2004 (Rumsiskés
and Pravieniskés forest districts), and 6 in 2005
(Rumsiskeés and Kruonis forest districts).

Habitat influence upon the diet of the Tawny Owl
in the breeding period was assessed: (1) by
grouping the sites according to diet composi-
tion (based on the recovered prey remains) and

Table 1. Description of the habitat in the surroundings of Tawny Owl nest-boxes

Nest- | Co-ordinates Habitat Surroundings
box
No.
1./54%53'36.12"N Mixed deciduous and spruce forest of various age, dominating Praviena rivulet flows
24°11'56.46"E tree species — poplar, birch, spruce and oak, rich undestorey of next to the nest-box.
hazel; abundant re-growing clear-cuts, uncultivated meadows
bordering the forest edge.
2.154°52'31.62"N Mature mixed deciduous and spruce stands dominated by spruce, | Forest edge bordered by
24°10'33.54"E 0ak, birch and hornbeam trees. raised meadows.
3.]54%53'23.82"N Mixed deciduous and spruce forest of various age, dominating Forest edge bordered by
24%12'54.48"E tree species — poplar, birch, spruce and oak, rich understorey of | uncultivated meadows.
hazel; abundant re-growing clear-cuts.
4.]54%53'29.64"N Mixed deciduous and spruce forest dominated by poplar, spruce, |Several farmsteads with
24°13'36.66"E oak, black alder and birch, with rich understorey. A few re- gardens and meadows are
growing woodlots are present. situated close to the
forest.
5.154°56'21.48"N Mixed deciduous/coniferous forest dominated by black alder, Locality is surrounded by
24°9'32.58"E poplar, birch, spruce and oak, with rich understorey. Many re- boggy areas.
growing woodlots are present.
6.]54%54'3.24"N Mixed deciduous and spruce forest dominated by spruce, birch, | Forest is bordered by
24%9'42.24"E poplar, oak. Rich understorey, re-growing woodlots and raised meadows.
undergrowth are characteristic.
7.154°52'53.4"N Mixed spruce/deciduous stands dominated by spruce, oak, black | Forest is bordered by
24°1327.9"E alder and birch, with scarce understorey and fresh woodlots. uncultivated meadows
and agricultural fields.
8.]54%52'5.46"N On the shore of the Kauno Marios reservoir — mixed Forest is bordered by
24°10'50.46"E coniferous/deciduous stands dominated by spruce, pine, oak, meadows.
hornbeam, with various understorey and re-growing woodlots.
9.]54%54'15.96"N Mixed spruce/deciduous stands dominated by spruce, oak, pine,
24°8'9.12"E birch, with lush understorey, fresh woodlots and young stands.
10.|54%48'43.62"N On the edge of the Strévininkai forest — mature stands of poplar, |Bordered by raised or/and
24°21'51.42"E spruce, birch and oak dominating, with rich understorey of hazel. | unmanaged meadows.
11.]54%48'49.5"N On the edge of the Strévininkai forest — mature stands of poplar, |Bordered by raised or/and
24°20'54.42"E spruce, birch and oak dominating, with rich understorey of hazel. | unmanaged meadows.
Near the Stréva river.
12.|54%48'38.2"N On the edge of the Strévininkai forest, a groove in the former Bordered by raised or/and
24°20'10.0"E kolkhoz forest: mature stands of poplar, spruce, birch and oak unmanaged meadows.
dominating, with rich understorey of hazel.
13.]54°53'52.5"N Mature, mixed coniferous/deciduous stands dominated by spruce, | Near the Kauno Marios
24°7'55.32"E pine, poplar, birch and hornbeam, with rich understorey and re- | reservoir.
growing woodlots.
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Fig. 2. Similarity of the Tawny Owl diet composition in the breeding period according to prey

remains found in the nest-boxes

then comparing habitat structure around nest-
boxes, and (2) by grouping the sites according
to surrounding habitat features and testing diet
differences among them.

Three habitat sets were singled out in the radius
of 0.5 km around the nest box with the presence
or absence of features chosen:

nest-boxes near water bodies or rivulets (No.
1,5, 8,11, 13) vs. nest-boxes in drier places;
nest-boxes hanged out at the forest edge
(No.1,2,3,6,7,10,11,12,13) vs. those in the
forest;

nest-boxes close to clear-cuts and forest
glades vs. places without clear-cuts (No. 10,
11).

Table 2. Diet composition of Tawny Owl in Rumsiskés forests in the breeding period.

Nest-box Mammals Birds Amphibia N of Shannon’s H | Simpson’s ¢
No. N | % N | % N % | species
1 76 98.7 - - 1 13 9 201 0.35
2. 162 93.6 2 1.2 9 5.2 14 2.28 0.29
3. 108 87.8 6 4.9 9 7.3 14 2.78 0.21
4. 67 62.0 7 6.5 34 315 24 3.64 0.12
5. 103 88.8 2 17 11 9.5 15 3.05 0.15
6. 6 60.0 4 40.0 - - 7 2.65 0.18
7. 117 78.0 1 0.7 32 21.3 15 3.13 0.14
8. 91 81.3 - - 21 18.8 10 257 0.21
9. 29 56.9 2 3.9 20 39.2 11 2.92 0.16
10. 44 69.8 4 6.3 15 23.8 13 3.18 0.14
11. 34 82.9 1 24 6 14.6 10 2.84 0.18
12. 56 91.8 1 1.6 4 6.6 11 2.25 0.32
13. 32 91.4 2 5.7 1 2.9 6 1.78 0.42
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Fig. 3. Comparison of the main diet components of the Tawny Owl in the breeding period, depend-

ing on the nest-box surrounding habitat.

Diet composition by numbers in said groups was
compared by y* statistics. Cluster analysis

(StatSoft 2004) was done by joining (tree cluster-
ing), based on the diet composition.

Results

In general, the diversity of the Tawny Owl dietin
Rumsiskés forests was quite high (values of
Shannon’'s index close to or exceeding 3) and,
according Simpson’s index, not dominated by
one or few food sources (C in most cases less
than 0.20; Table. 2). From 1125 recovered prey
items, mammals comprised 82.1%. Seventeen
mammal species, including 4 insectivorous, 2 bat
and 11 rodent species, were represented. The
yellow-necked mouse (Apodemus flavicollis) and
bank vole (Clethrionomys glareolus), tradition-
ally regarded as forest dwellers, comprised
59.8%; Microtus voles, 18.8%; shrews, 14.1% of
all preyed mammals.

Birds in the prey were represented by at least 11
species: robin (Erithacus rubecula), blackbird
(Turdus merula), song thrush (Turdus
philomelos), mistle thrush (Turdus viscivorus),
tits (Parus sp.), nuthatch (Sitta europaea),
treecreepers (Certhia sp.), sparrows (Passer sp.),
chaffinch (Fringilla coelebs), bullfinch

5

(Pyrrhula pyrrhula), hawfinch (Coccothraustes
coccothraustes) and undetermined passerine
birds (Passerines undet). Most frequently cap-
tured birds were Fringilla coelebs and thrushes
(Turdus spp.). Generally, the bird share in the diet
was not significant, exception for the nest-box
No. 6 (40%).

From 163 recovered individuals of amphibians,
the common frog (Rana temporaria) prevailed
(137 individuals). The grass frog (Rana arvalis)
was much less numerous in the prey remains (25
individuals) and just one common spadefoot
(Pelobates fuscus) individual was found. The
impact of amphibians in the diet was much big-
ger than that of birds, especially in the nest-boxes
No. 9 (39.2%), No. 4 (31.5%), No. 7 (21.3%) and
No. 6 (18.8%; Table 2).

When grouped according to the diet composi-
tion (numbers of recovered prey items of mam-
mals, birds and amphibians), nest-boxes No 11,
12,13 and 6 fell into the cluster of highest similar-
ity (Fig. 2). All enlisted nest-boxes were situated
on the forest edge or close to it, bordered by
raised meadows.

Comparing the shares of mammals, birds and
amphibians in the diet of Tawny Owils breeding
in nest-boxes surrounded by different habitats
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Table 3. Mammal composition (N of preyed individuals) in the diet of the Tawny Owl from food
remains in the nest-boxes with different habitat characteristics

Species Total Water Forest Clear-cuts
closeto [ far from edge | deep present |  none

Talpa europaea 3 - 3 2 1 2 1
Sorex araneus 116 23 93 70 46 111 5
S. minutus 6 3 3 2 4 6
Sorex spp. 1 1 - - 1 1 -
Neomys fodiens 7 - 7 5 2 5 2
Eptesicus serotinus 1 - 1 - 1 1 -
Plecotus auritus 1 - 1 1 - - 1
Chiroptera undet. 3 2 1 1 2 3 -
Sicista betulina 16 - 16 3 13 16 -
Muscardinus 16 4 12 6 10 16 -
avellanarius
Clethrionomys 244 79 165 174 70 228 16
glareolus
Arvicola terrestris 7 - 7 2 5 7 -
Microtus oeconomus 41 6 35 33 8 31 10
M. agrestis 73 11 62 34 39 66 7
M. arvalis 49 5 44 42 7 42 7
Microtus spp. 11 - 11 2 8 11 -
Micromys minutus 4 2 2 2 2 4 -
Apodemus flavicollis 309 90 219 239 70 282 27
Mus musculus 6 4 2 6 - 4 2
Rattus norvegicus 3 2 1 2 1 3 -
Rodentia undet. 7 - - - - 7 -
No of species, S 17 12 17 16 15 16 10
Shannon’s H 2.667 2.318 2.745 2.484 2.866 2.633 2.689
Simpson’s ¢ 0.220 0.283 0.202 0.248 0.178 0.223 0.200

(Fig. 3), we found several statistically significant
differences. Mammals were better represented in
the presence of clear-cuts near the nest-box
(83.4% vs. 75.0% when clear-cuts were absent
near the nest-boxes, ¥~ =4.59, p=0.03), on the for-
est edge (86.6% vs. 74.9% in the deep forest,
¥+ =24.09, p<0.001) and near water (88.2% vs.

79.7% in drier places, ¥* =155.05, p<0.001). Dif-
ferences in bird numbers preyed by the Tawny
Owl in the compared habitats were less expressed.
The bird share in the prey remains from nest-
boxes near water bodies was thrice less that in
the prey remains from nest-boxes hanged in drier
places (1.3%vs. 3.7%, ¥~ =4.96, p=0.03). We found
that more amphibians were preyed by owls in the
forest (22.5% vs. 10.5% on the forest edge,

¥+ =27.96 p<0.001) and in drier places (16.6% vs.

10.5% near water bodies, 3* =7.63 p<0.01). The
presence of clear-cuts lessened amphibian part

in the Tawny Owl prey (14.0% vs. 22.2% in the
habitat with no clear-cuts, 3 =2.93 p<0.1).

The composition of preyed mammals — the main
food of the Tawny Owl — was also compared
among the three sets of habitat described above
(Table 3, Fig. 4). The presence of clear-cuts and
re-growing forest glades within 0.5 km around
the nest-box had the greatest influence on the
differences in prey composition. Higher prey di-
versitywas found in prey remains from nest-boxes
situated close to clear-cuts and forest glades —
the number of species preyed was S=16,
Shannon’s H=2.63, compared to S=10, H=2.69 in
the surroundings without clear-cuts. The pres-
ence of open spaces in the forest was especially
important for a greater possibility for owls to
catch individuals of uncommon mammal species,
such as bats, water shrew (Neomys fodiens), birch
mouse (Sicista betulina), harvest mouse
(Micromys minutus), water vole (Arvicola
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terrestris) and common dormouse (Muscardinus
avellanarius). The neighborhood of water bod-
ies had a negative influence on prey diversity
(S=12, H=2.32vs. S=17, H=2.75 in drier surround-
ings). A nest-box position with respect to the
forest edge (9 nest-boxes near the edge
neighboring raised or unused meadows, S=16,
H=2.48 vs. 4 boxes in the forest, S=15, H=2.87)
had less influence (Table 3).

Statistically, the diet composition of the Tawny
Owl was different in all pairs of habitats com-
pared (Fig. 3): near water vs. drier habitat

(" =151.8), forest edge vs. deep in the forest
(# =71.1), and clear-cut presence vs. clear-cut

absence (+2=102.1); in all three cases df=4,
p<0.0001. In the drier owl hunting area, compared
with hunting areas near water, the diet contained

more Microtus voles (3* =41.4, p<0.0001), less A.
flavicollis (3* =16.4, p<0.0001) and less C.

glareolus (* =7.1, p<0.01); in all cases df=1. The

diet of Tawny Owls breeding in the nest-boxes
close to the forest edge contained more A.

flavicollis (* =13.3, p<0.001) and less shrews
(" =3.8, p<0.05) than the diet of owls breeding
deeper in the forest. When nest-box surround-

ings were characterised by the presence of clear-
cuts and glades, the diet of Tawny Owls included

less Microtus voles (3 =38.95, p<0.0001) and
more shrews (;~ =12.6, p<0.001); in all cases df=1.

Discussion

Tawny Owls are sedentary and their home range
varies with habitat. Various authors report the
hunting radius of the Tawny Owl varying from
200 to 700 m from the nest site, and at most reach-
ing 1000 m (Wendland 1963, Lundberg 1980,
Cramp 1989). On the northern edge of distribu-
tion, the home range was estimated as large as
91-1780 ha (Sunde et al. 2001); thus, the radius
of activity reached 500-2400 m. In Central and
Western Europe, individual territories of this bird
in optimum habitats are 25-30 ha; in deciduous
woods, 18.2 £ 2.06 ha; in mixed farmlands, 37.4 £
14.04 ha; in mature spruce forests, 46.1 + 7.12 ha
(Cramp 1989). This means that Tawny Owls hunt
mainly in the 240-380 m radius from the nesting
place, limiting the choice of prey as well as the
variety of covered habitats. In publications con-
cerning NE Poland (Zmihorski & Osojca 2006)
and UK (Redpath 1995), the habitat was de-
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Fig. 4. Comparison of mammal share in the diet of the Tawny Owl in the breeding period, depending

on the nest-box surrounding habitat
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scribed in the radius of 500 m from the pellet col-
lecting site. South of the distribution range, indi-
vidual territories become even smaller: in Italy,
Tawny Owl males fly less than 250 m for hunting
on average (Galeotti 1998). These results are con-
trary to the data of Judkaitis (2001, 2004) who in
south-western Lithuania found Tawny Owls to
be hunting up to 1,600 m away from the nest-box,
thus stating that their feeding area might cover a
sufficiently bigger set of habitats. As we have
not carried out special investigations on the ter-
ritory size of owls, the distance of 500 m was
chosen for the habitat description in our study;,
as most often used in published sources.

In general, the Tawny Owl is a very adaptable
species known to breed in forests of different
types, on arable land and also in urban environ-
ments (Southern 1970, Mikkola 1983, Hirons 1985,
Ranazzi et al. 2000). In the Tawny Owl, behav-
ioural differences, such as perching time and
interperch distances, are influenced by the pres-
ence of trees in the home range and overall habi-
tat fragmentation (Redpath 1995), but there are
owl species, which do not exhibit diet differences
according to habitat (Marti 1974).

Usually, more prey species are identified from
nest contents than from adult owl pellets. Birds
form a much larger proportion of prey brought to
nests, particularly in May-June (Petty 1999). In
our study, only one case of high bird percentage
in the diet of Tawny Owls was registered (the
nest-box was situated on the forest edge neigh-
bouring an open area of raised meadows). Food
remainsin other nest-boxes contained merely 1.2—
6.5% of birds according to prey numbers. Other
data from Central Lithuania showed that birds
were alsoa minor food item group in Tawny Owl
pellets (Baléiauskiené et al. 2006); the same was
found for NE Poland, Romincka Forest
(Zmihorski & Osojca 2006).

Though rodents form an important part of the
Tawny Owl diet, passerines also are important as
a food item (Overskaug et al. 1995, Jedrzejewski
et al. 1996, Overskaug & Bolstad 1999). Com-
pared to the other available habitats, passerines
are common in mixed deciduous-coniferous for-

ests (Nilsson 1979). This was true also in our
case —the highest share of passerine birds in the
diet was registered in the nest-box No. 6 situated
in the mixed deciduous and spruce forest.

A share of amphibians was high in about half of
the cases under our investigation (ca. 10-40% of
all prey items identified), except for the nest-boxes
situated close to water bodies. On average, am-
phibians comprised 14.5% of all prey items. We
may presume that the investigated forest habi-
tats and meadows were damp enough for am-
phibians to survive and that hunting possibili-
ties for owls were scarcer directly on the shore of
water bodies covered by high and lush vegeta-
tion. Such presumption corresponds to the state-
ment of Wendland (1972) that the presence of a
suitable habitat is crucial to the occurrence of
frogs and toads in the Tawny Owl diet. In his
case, spring and summer food of one owl indi-
vidual comprised 45% (presumably by numbers
of items) of common spadefoots (Pelobates
fuscus); the common toad (Bufo bufo) was much
commoner in the area, but only 5 occurred in 31
986 prey items. And on the contrary, noamphib-
ians were recorded in the diet at Wytham, UK,
where there were very few habitats suitable for
frogs (Galeotti 2001).

Arelatively high proportion of amphibians (33.8%
of prey items) in the pellets from the Romincka
Forest was considerably higher than in the pel-
lets from other forest complexes in Poland. This
was presumably due to a low density of rodents
and abundance of small water bodies, giving
perfect conditions to amphibian breeding and
survival (Zmihorski & Osojca 2006). Usually,
higher proportion of birds and amphibians in the
Tawny Owl prey was observed when the main
prey became scarce (Cramp 1989). For example,
as alternative prey, shrews, birds and amphib-
ians were the most important for the Tawny Owl
in the Biatowieza National Park (Jedrzejewski et
al.1994).

Itis generally true that a richer habitat supports
greater density of rodents. In our investigations
we found that a share of the main food items — A.
flavicollis, C. glareolus and Microtus voles —
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was related to habitat peculiarities of the terri-
tory surrounding the nest-box. The main habitat
features were the presence of clear-cuts and re-
growing forest glades, forest edges and dryness
of the territory. These findings correspond to the
data of other authors or may be explained by the
features of ecology and habitat distribution of
preyed small mammal species (Bal¢iauskas et al.
1999).

While snap-trapping small mammals on
croplands in Lithuania C. glareolus were caught
mainly on the forest edge (Mazeikyté 1990a).
Abundance of another main prey of the Tawny
Owl, A. flavicollis, was also higher in the forest
ecotone zones (Mazeikyté 1990b). These find-
ings may explain a positive influence of both the
forest edge and the clear-cut (as in the latter case
the forest ecotone is also formed) on the share of
these two prey items in the owl diet.

The owl diet is largely determined by the ratio of
open to wooded areas within the hunting area.
The proportion of C. glareolus is usually higher
in the diet of Tawny Owls having their hunting
grounds within forests than in small woods or
parks surrounded with cropland. Even in the diet
of the Barn Owl (Tyto alba), a species preferring
open areas, the proportion of C. glareolus mark-
edly varies depending on whether the hunting
grounds of this bird are located within cropland
or bordered by forests (Goszczynski 1983).

Negative relationship between small mammals
and wood size was also found by Redpath (1995)
and in some other studies (Telleriaet al. 1991).
Mammals may have moved into the woods from
the surrounding fields after harvest, thus increas-
ing population levels in the forest edge zone (Tew
& MacDonald 1993). It can be concluded that
the intermediate woods, where food is abundant
and energetic costs are not great, present an
optimum habitat for Tawny Owls in the area
(Redpath 1995, Galeotti 2001).

In nest-box No. 5 in the Pravieniskés forest, we
found an exceptionally high number of S. betulina
in the prey remains — 11 out of 197 preyed indi-

viduals, which constituted 9.5% of the diet. The
habitat around the nest-box was typical: black
alder, poplar, birch, spruce and oak forest with
rich understorey and many re-growing woodlots.
Earlier we had made two new records of S.
betulina from avian predator pellets in a similar
habitat in Lithuania (mature or over-mature de-
ciduous stands with mature spruce trees)
(Balciauskiené et al. 2005b).

The presence of clear-cuts near nest-boxes also
had a positive effect on the presence of two other
small mammal species, namely M. avellanarius
and A. terrestris, in the owl diet. The remains of
individuals of both species were found in the
nest-boxes situated in the forest near re-growing
clear-cuts.

Our results do confirm that it is quite reasonable
to raise nest-boxes for Tawny Owls at the forest
edges or near clear-cuts within the forest. Here,
with a combination of open spaces and forest
ecotone, owls have the best possibility to find
diverse prey with minimum energetic costs and
time, both of which are limited in the breeding
season.

Conclusions

1 InCentral Lithuania, the diet of Tawny Owls
in the breeding period was influenced by
habitat features of the territory around the
nest-box.

2. Theshare of the main mammalian prey items
was mostly influenced, first, by drier owl
hunting areas (less Apodemus flavicollis and
Clethrionomys glareolus and more Micro-
tus voles compared with areas near water),
second, by the nest-box proximity to the for-
est edge (more A. flavicollis and less shrews
compared to areas inside the forest), and,
third, by the presence of clear-cuts and
glades (less Microtus voles).

3. The presence of clear-cuts and re-growing
forest glades within 0.5 km around the nest-
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box had the greatest influence on the differ-
ences in prey composition, especially on the
preying of uncommon mammal species.

4. If an owl prey analysis is targeted to
faunistic investigations of small mammals,
pellets and prey remains from nest-boxes
should preferably be collected near clear-
cuts and re-growing forest glades or in for-
est edge zones.
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Fig. 6. During all monitoring period, in Artemisia pollen spread season, in most productive period for
pollen (9 am-3 pm) a — total registered pollen, b — wind directions recurrences, and ¢ — average
amount of pollen brought in one direction (hollow points mark <10 times recurrence in that direction

during whole 3 year).

plant arrays (in our calculations between 9 am.
and 3 pm). This is the first important reason.

Artemisia pollen amounts vary during a day not
only because of wind direction. In calculating
data of a whole season, in a period of a day when
there are no pollen —wind recurrence would be
counted in. This would result in a big bias,
because fluctuation is cyclical, there is a
possibility to count just these day intervals, when
amount of pollen is biggest by the time of a day,
i.e. 9am—3 pm. This is the second reason.

Pollen grains per 2 hour period

Dominating wind directions during the monitoring
period were different each year, as well as pollen
sources (Fig. 5). It can be observed that amount
of pollen is very dependent on dominating wind
directions.

Although in 1998 were no registered
urbophitocenoses in Biauliai, it should not be
trusted just because of the document, because
Artemisia is not a tree, but a ruderal plant,
populations of which can decrease as well as
increase in one place in arelatively short time, or

Fig. 7. Chart of pollen spread by wind directions, basing on 3 year monitoring data. Marked pollen are
these that give a possibility to decide from which directions the largest amounts of pollen were
brought in 2 hour interval.
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Airborne Artemisia pollen in Biauliai (Lithuania) atmosphere with reference to meteorological factors ...

even establish in new niche. Directions with an
averagely largest pollen amount show, where are
the largest Artemisia arrays. Therefore,
populations to be reviewed should be expected
in directions given in Fig. 6, i.e. 90°, 110°, 135°,
160° and 225°.

Maximums of pollen concentration, that can also
be related to wind direction, is an important
indicator in dealing with the sources. According
toanalysis (Fig. 7) such directions are: 20°, 90°—
160°, 225°-250°, 290°-315°.

After subjectively generalizing the results of
direction study, the largest Artemisia sources are
in 90°-110°, 160°, and 225° directions in respect
of the trap.

According to Artemisia inventory data, there
were many registered Artemisia sources in 90°—
110°, 160° directions, because these directions
cover the greatest part of the town. Areas in 225°
direction are town outskirts with a road next to
Artemisia populations, and high voltage
electricity transfer line, under which there are no
economical activities and areas are not
maintained. Therefore, the study of sources deny
the possibility of pollen brought from far away.

Conclusions

Seasons of Artemisia pollen in Lithuania begin
in the second part of July and end in the first part
of September. Time and duration of a pollen sea-
son as well as amount of microspores is very
dependent on rainfall, which are at the utmost in
this time of a year. Artemisia TAT in our country
is6,5°C, and the required AH counting from the
day of last frost — approximately 1429°C, which
isaccumulated approximately in 123 days. More
than a halfairborne Artemisia pollen found dur-
ing one day are airborne between 9 am and 1 pm.
Pollen are ripped off from anthers most inten-
sively on 9 am, and the peak forms a bit later —on
11 am. Basing on the study of Artemisia sources,
large local sources were identified, in regard with
which town and district authorities should take

2 3

action to clean it.
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The aim of this work was to investigate the changes of ground vegetation (mosses, lichens
and herbs) in pine forests after surface fires. The study area was located in Southern part of
Lithuania. The ground vegetation was recorded in forest stands burned in different time (11
years interval) and compared with the nearby control fire untouched area. 1t was determined
that species richness increased after fire. Early successional species invaded in burned areas
immediately after fire. Abundance of dominant species (Vaccinium myrtillus L. and Vaccinium
vitis-idaea_L.) recovered after 5 years. Pioneer moss species (Polytrichum piliferum Hedw.
and Polytrichum juniperinum Hedw.) replaced late successional mosses (Dicranum polysetum
Sw., Dicranum scoparium Hedw., Hylocomium splendens (Hedw.) Schimp. and Pleurozium
schreberi (Brit.) Mitt.). Changes of ground vegetation induced by surface fire remained 3-4
years after fire. Herbaceous and dwarf shrubs recovered 5-6 years after fire, moss cover - 9
years after fire. Differences in moss species composition still remained 11 years after fire.
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Introduction

Fireis an important ecological factor regulating
forest succession in boreal forests (Johnson,
1992; Engelmark, 1993; Parviainen, 1996; Ryan,
2002; Gromtsev, 1996). Overall effect of fire on
ecosystems is complex. Fires can change
belowground physical, chemical and microbial
processes eliminate aboveground biomass. Se-
vere crown fires can change successional rates,
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alter vegetation species composition, C:N ratios,
decrease mineralisation rates, result nutrient
losses. Therefore, surface fires can promote an
herbaceous flora, increase plant available nutri-
ents (Gromtsev, 2002, 1996; Parviainen, 1996).
Fires affect the species composition, stand char-
acteristics, regeneration conditions. Fires favour
shade-intolerant tree species (Pinus sylvestris L.,
Betula spp.) and eliminate such species as Picea
abies (L.) Karst. (Zackrisson, 1977; P&étalo, 1998;
Kauhanen, 2002).
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In many areas foresters have removed fire from
forest ecosystems (Gromtsev, 2002, 1996;
Parviainen, 1996; Pd4talo, 1998; Tinner et al.,
1999). In Lithuania the annual number of fires is
about 700 (from 200 to 1600 per year); and total
burned area range from 100 to 700 ha per year.
Average burned area per one fire is 0.45 ha
(Lithuanian statistical yearbook of forestry, 2005).
Number of fires per year depends on the mete-
orological conditions of the year. In the future,
with elevated temperature, the risk of fire may
increase, because summers may become longer
anddrier.

In Lithuania 84% of fires emerge in pine forests.
In coniferous forests the highest number of fires
emerges in middle age stands (50-80 years) —58%;
in young stands (10-40 years) — 36%; in mature
and overmature (over 80 years) - 16%. In Lithua-
nia surface fires prevail (97.3%), crown fires con-
sist - 1% and underground fires — 1.7% (Lithua-
nian statistical yearbook of forestry, 2005).

Occurrence of fires in Lithuania has decreased
considerably during the last century, due to effi-
cient fire prevention and control system. Nowa-
days, natural disturbances are recognized as im-
portant ecological factor affecting forest
biodiversity (Angelstam, 1998; Bergeron et al.,
2002; Kuuluvainen, 2002). Introduction of the use
of controlled fire in forestry is now recognized
(Granstrdm, 1996; Parviainen, 1996).

Importance of fire as a natural disturbance factor
in Lithuania has not been well documented. Only
sporadic observations were presented on fire
impact to pine forest ecosystems (Karazija, 1988).
There is aneed for more thorough investigations
on vegetation reestablishment after fire in pine
forests ecosystems.

The aim of this work was to investigate the
changes of ground vegetation (mosses, lichens
and shrubs) in pine forests after surface fires.

Materials and Methods

The study area is located in Southern part of
Lithuania and falls in the transitional deciduous
coniferous mixed forest boreonemoral zone of
Europe (Ahti et al. 1968).

We used the chronosequence approach to de-
scribe the early ground vegetation dynamics af-
ter fire by taking pine stands in similar sites ac-
cording soil, topographic conditions and stand
characteristics, but in different time periods after
fire (Pickett, 1989). To consider the changes in
ground vegetation we selected pure, middle-age,
Vaccinium type pine stands, which were burned
in 1992 and 1994-2002 years. Observations were
made in 2003. Burned area was identified accord-
ing fire traces on tree stems. The fire was low
intensity, only ground vegetation was burned.
We selected 5 burned areas for each year (total
50 burned stands). We also selected control fire
untouched stands near each burned area. We
assumed that vegetation in control areas left
unchanged and reflected initial vegetation com-
position before fire occurred. Vegetation sampling
was conducted during July and August of 2003.
In twenty 1x1 m plots we recorded species com-
position and projection cover (in per cent) of
dwarf shrubs, herbs and mosses. We also
counted the amount of shrubs, saplings and
seedlings in the plots. Overall shrubs, herbs and
mosses cover was also estimated. Nomenclature
followed Jankeviciene (1998).

From twenty plots data we calculated mean val-
ues for each burned and control fire untouched
area. Then we averaged data for each burned
and control area in different time separately.

Mann-Whitney nonparametric test was used to
identify significant differences in vegetation pro-
jection cover, and amount of shrubs, saplings
and seedlings between burned and untouched
areas using the software STATISTICA.
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Results occurred in burned and 17 in control areas. 14

herbaceous and dwarf shrub species occurred
In burned and control areas we recorded 31 her- ~ Only in burned areas: Achillea millefolium L.,
baceous and dwarf shrub species. 28 species ~Conyza canadensis_(L.) Cronquist, Filago

Average rumber of species

2002 2001 2000 1999 1998 1997 1996 1995 1994 1992
Time of fire

W Fire O Control

(* - Mann Whitney test p<0.05)
Fig. 1. Average species number (in 1 m? plots) of herb and dwarf shrub layer in burned and control
areas. Data collected in 2003

70
60

Average cover %

2002 2001 2000 1999 1998 1997 1996 1995 1994 1992
Time of fire

M Fire O Control

(* - Mann Whitney test p<0.05)
Fig. 2. Average projection cover of herb and dwarf shrub layer in burned and control areas. Data
collected in 2003.
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Fig. 3. Average species number of moss and lichen layer in burned and control areas. Data collected

in 2003.

arvensis L., Helianthemum nummularium (L.)
Muill., Hypericum perforatum L., Knautia arvensis
(L.) Coult., Linariavulgaris Mill., Luzula pilosa
(L.) Willd., Pilosella officinarum F.W.Schultz et
Sch. Bip., Rubus idaeus L., Rumex acetosa L.,
\eronica officinalis L., Vicia sylvatica L. and
Viola rupestris F.W.Schmidt. 3 herbaceous and
dwarf shrub species occurred only in control ar-
eas: Chimaphila umbellata (L.).W.P.C. Barton,
Deschampsia cespitosa (L.) P.Beauv. and
Maianthemum bifolium (L.) FW.Schmidt.

Average herbaceous and dwarf shrub species
number per 1 m? in burned areas was always
higher than in fire untouched control areas (Fig.
1). In burned areas in average we recorded 4.4.-
13.2 herbaceous and dwarf shrub species while
in control areas - 2.4-5.4 species. In many cases
the differences between burned and fire un-
touched control areas were significant (p<0.05).
Average projection cover of herbaceous and
dwarf shrub species ranged from 3.3% to 45.2%
in burned areas, and from 1.6% to 58.1% in con-
trol areas (Fig. 2). In areas burned in 1998, 1996,
1995 and 1994 the average projection cover was
higher than in control areas. In areas burned more

recently the average projection cover was lower
than in control areas.

Vaccinium myrtillus L. and Vaccinium vitis-
idaea L. comprised the largest proportion of the
projection cover. Projection cover of the species
was significantly lower in the first year after fire.
Calluna vulgaris L. disappeared in burned ar-
eas of first four years, but it recovered and its
abundance became higher than in control areas
of older ones.

Species of Agrostis capillaris L., Calamagrostis
epigejos (L.) Roth, Chamerion angustifolium (L.)
Holub, Festuca ovina L., Melampyrum pratense
L. and Solidago virgaurea L. were more abun-
dant in burned areas.

In burned and control areas we recorded 11
mosses and lichen species. 9 species occurred in
burned and 7 in fire untouched control areas. 4
mosses species occurred only in burned areas:
Ceratodon purpurus (Hedw.) Brid., Funaria
hygrometrica Hedw., Polytricum juniperinum
Hedw. and Polytricum piliferum Hedw. Lichens
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Fig. 4. Average projection cover of moss and lichen layer in burned and control areas. Data collected

in 2003.

(Cladonia arbuscula (Wallr.) Flot. and C.
rangiferina (L.) F.H.Wigg.) occurred only in con-
trol areas.

Average moss and lichen species number per 1
m?2in burned areas ranged from 0to 6.5 while in
control areas — from 1.8 to 4.5 species (Fig. 3). In
areas burned in 2002 and 2001 mosses were ab-
sent. In areas burned in 1997 and earlier the
number of moss species was higher than in con-
trol areas.

Average projection cover of mosses and lichens
ranged from 0% to 97.2% in burned areas and
from 96.0% to 96.8% in control areas (Fig. 4).
Abundance of mosses started to recover in ar-
eas burned in 2000 and reached the level of con-
trol in areas burned in 1994 and 1992. However,
the species composition has changed.
Polytrichum juniperinum Hedw. and
Polytrichum piliferum hedw. have spread and
predominated in areas burned in 1994 and 1992.
Abundance of Dicranum polysetum Sw.,
Dicranum scoparium Hedw., Hylocomium
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splendens (Hedw.) Schimp. and Pleurozium
schreberi (Brit.) Mitt. started to recover in areas
burned in 1998.

Conclusion

Species richness increased after surface fire. Early
successional species appeared in burned areas
immediately after fire. Abundance of dominant
species (Vaccinium myrtillus L. and Vaccinium
vitis-idaea L.) recovered after 5 years.

Pioneer moss species (Polytrichum piliferum
Hedw. and Polytrichum juniperinum Hedw.) re-
placed late successional mosses (Dicranum
polysetum Sw., Dicranum scoparium Hedw.,
Hylocomium splendens (Hedw.) Schimp. and
Pleurozium schreberi (Brit.) Mitt.) after fire.
Changes of ground vegetation induced by sur-
face fire remained 3-4 years after fire. Herbaceous
and dwarf shrubs recovered 5-6 years after fire,
moss cover - 9 years after fire. Differences in moss
species composition still remained 11 years after
fire.
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The phenotypic diversity of interspecific hybrid Thymus x oblongifolius Opiz was investigated
according to the lengths and widths of leaves, the length/width ratios of leaves and the lengths
of inflorescences. The material of Herbariums of Institute of Botany (Vilnius, BILAS) and Vilnius
University (Vilnius, WI) was used. Was established that T. x oblongifolius Opiz plants varied
strongly according to widths of leaves and lengths of inflorescences particularly. The variation
of investigated morphological parameters of T. x oblongifolius Opiz was mediate between the
variation of parent species Thymus pulegioides L. and Thymus serpyllum L.
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Introduction

Cross-pollination is known to be a frequent phe-
nomenon for species in the genus Thymus
(Gogina 1990, Thompson et al. 1998), therefore
many interspecific hybrids of natural origin are
described (Mateo & Crespo 1997, Salgueiro et
al. 1993, Schmidt 1977, So6 1970). The high
infraspecific variability of morphological features
is characteristic for the species of this genus
(Jalas 1972, Lyka 1927).
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Two Thymus species, namely T. pulegioides L.
and T. serpyllum L. and their hybrid T. x
oblongifolius Opiz, grow wild in Lithuania and
other Baltic States (Latvia and Estonia) (Kuusk
et al.1996, Gudzinskas 1990, Lekavicius &
Jaskonis 1969). Usually, T. x oblongifolius Opiz
is found in habitats where both parent species
grow together or in the close vicinity (Loziené &
Vaiciuniené 1999, Lekavicius & Jaskonis 1968).
T. x oblongifolius Opiz have the hairysame as T.
serpyllum L. and 4-angled same as T. pulegioides
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L. stem (Jalas 1947). The chemical composition
of essential oil and the chromosome number of
this interspecific hybrid showed an intermediate
condition compared with those of the parent
species — T. pulegioides L. and T. serpyllum L.
(Loziené & Mirtonfiovi 2004, Lo _iené &
Venskutonis 2002, Jalas & Kaleva 1967).

The goal of this study was to evaluate the
phenotypic diversity of interspecific hybrid T.
oblongifolius Opiz according to some morpho-
logical characters and to compare it with parent
species — T. pulegioides L. and T. serpyllum L.

Material and Methods

The phenotypic diversity of 20 T. x oblongifolius
Opiz, 57 T. pulegioides L. and 39 T. serpyllum L.
individual plants was evaluated in conformity with
the samples kept in Herbariums of Institute of
Botany (Vilnius, BILAS) and Vilnius University
(Vilnius, WI). The following quantitative morpho-
logical characters were investigated: the lengths
and widths of leaves (mm), the length/width ra-
tios of leaves and the lengths of inflorescences
(mm). The lengths of leaves (including petioles)
and their maximum widths were measured in the
middle of flowering stems. 10-20 leaves and 5-20

flowering stems with inflorescences were used
for measurements in each plant. The statistical
software package STATISTICA 7 was employed
in the work.

Results and Discussion

The statistical analysis of morphological charac-
ters showed that the lengths of inflorescences
of T. x oblongifolius Opiz varied within the wid-
est pale (the variation coefficient numbers 68,7
%) (Table 1). The variation of leaves was less.
The widths of leaves varied more than the lengths
of leaves (the variation coefficient 28,5 and 23,6
%, respectively) (Table 1).

The values of lengths and length/width ratios of
leaves were akin to a typical normal distribution
(Fig. 1, 2). The curtosis and skewness (the de-
scriptive parameters of character distribution) of
following characters were approximate to zero
(Table 1). The distribution of values of leaves
lengths and inflorescences lengths was not nor-
mal. That reflected in the right-skewed asymme-
try of their distribution plots and in the high
curtosis and skewness values (Fig. 3, 4; Table 1).

Table 1. The main statistical characters of investigated morphological properties of Thymus x
oblongifolius Opiz, Thymus pulegioides L. and Thymus serpyllum L.

Note: LL — the lengths of leaves, WL — the widths of leaves, L/W —the length/width ratios of leaves,

LI —the lengths of inflorescences.

Species Morphological | Mean Min Max St. Variation Curtosis | Skewness
character error coefficient
(%)
T. x oblongifolius LL (mm) 7.7 1.0 13.0 0.07 23.6 0.51 0.42
WL (mm) 2.6 15 55 0.03 285 1.14 1.15
L/W 3.0 0.7 55 0.02 21.7 0.93 0.62
LI (mm) 9.8 2.0 67.0 0.27 68.70 15.68 3.10
T. pulegioides LL (mm) 10.2 2.0 21.0 0.08 21.98 3.22 1.05
WL (mm) 4.7 2.0 9.0 0.04 23.77 -0.32 0.17
L/W 2.2 1.3 4.0 0.01 19.28 1.65 0.94
LI (mm) 15.8 3.0 108.0 | 056 96.60 7.45 2.48
T. serpyllum LL (mm) 5.6 2.0 12.0 0.07 30.47 0.09 0.49
WL (mm) 1.8 1.0 5.0 0.03 36.67 453 1.51
L/W 33 15 8.0 0.04 31.53 3.29 1.45
LI (mm) 7.2 2.0 27.0 0.13 42.40 6.68 1.90
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L.and T. pulegioides L.

The column dispersion diagrams of leaves widths
and inflorescences lengths of T. x oblongifolius
Opiz also showed that the exclusive big values
are between their values of measurements, i. e.
wider leaves and particularly long inflorescences
in comparison with leaves and inflorescences,
which get in the quartile boxes (Fig. 5).

Following all results showed the big phenotypic
diversity of T. x oblongifolius Opiz according to
leaves form and inflorescences lengths. Such big
variation indicates the possible infraspecific dif-
ferentiation according to following morphologi-
cal characters. Therefore may separate three and
two groups of plants according to leaves widths
and inflorescences lengths, respectively: the
plants with narrowly lancet-shaped (to 2 mm
width), lancet-shaped (2-3 mm width) and egg-
shaped (3-5,5 mm width) Iforms of eaves and the
plants with short ball-shaped (to 20 mm length)
and long ear-shaped (20-67 mm length) forms of

inflorescences. Both intrinsic (genetic) and ex-
ternal (ecological) factors may determine the
phenotypic diversity of T. x oblongifolius Opiz.
Because T. x oblongifolius Opiz is interspecific
hybrid is likely that big part of influence fall to
genetical factors.

The comparison of morphological characters of
T. x oblongifolius L. with T. pulegioides L.and T.
serpyllum L. showed that the variation of inves-
tigated morphological parameters of T. x
oblongifolius Opiz is mediate between the par-
ent species. The variation of leaves lengths (Fig.
6) and inflorescences lengths (Fig. 9) of hybrid
was less than T. pulegioides L., but bigger than
T. serpyllum L. The variation of leaves widths of
hybrid was as T. serpyllum L. however varied
within the pale of bigger values (Fig. 8). The vari-
ation of length/width ratios of T. x oblongifolius
Opiz leaves was less than T. serpyllum L., but
bigger than T. pulegioides L. (Fig. 7). The impli-
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cation is that the variation of leaves forms of T. x
oblongifolius Opiz is more similar to T. serpyllum
L. thanto T. pulegioides L.
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The investigations described the variation in chemical characters of Hypericum maculatum
Crantz wild populations and field accessions. The results of quantitative analysis (HPLC) of
secondary metabolites in leaves and flowers are presented. The flavonoids (hyperoside,
isoquercitrin, quercetin) were identified under the UV waves of 254 nm, and hypericin —under
the waves of 590 nm. Larger quantities of quercetin and hypericin accumulate during the
flowering stage while the hyperoside and isoquercitrin — during vegetative and budding
phases. Most suitable time for gathering raw material is budding and flowering phases (mid-
dle of June to the first half of July). The quantitative variation of active substances in different
habitats and field accessions allows the selection of the best plant samples for their cultiva-
tion and conservation in field collections.
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Introduction

Hypericum maculatum Crantz is a perennial me-
dicinal plant belonging to the family
Hypericaceae L. In raw material of Hypericum
many groups of secondary metabolites, possi-
blywith pharmacological action, are determined.
Rapidly increasing demand for raw material of
Hypericum in the world market motivates detailed
studies of these plants. In Lithuania, only H.
perforatum is regarded as medicinal plant. In-
vestigations of H. maculatum are required aim-
ing to determine which species accumulates
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larger amounts of valuable secondary
metabolites.

The flavonoids (hyperoside, isoquercitrin, quer-
cetin) and hypericin are the main active sub-
stances of H. maculatum. They support regen-
eration of human body cells, provide disinfec-
tion, and act as antidepressant, antibacterial,
antiviral, and anti-inflammation tools (Kitanov et
al. 1991). Such large spectrum of the applicable
functions depends on the quantity of each sub-
stance.
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The objective of this paper is to determine the
regularities of the quantitative variation of
hyperoside, isoquercitrin, quercetin and hyper-
icin in flowers and leaves of H. maculatum in
different habitats, field accessions and different
plant development phases.

Material and Methods

The material of H. maculatum (from 9 sites) was
collected during field trips in 1999 in the phase of
full flowering. The seeds (from 8 sites) have been
gathered in fall period and sown in the field col-
lection of the Institute of Botany (Lithuania). The
plants were grown under the same cultivated field
conditions on the soil with P,O, contents 202.9
mg/kg, K,0-213.9 mg/kg, pH-5.42 and organic
matter — 2.21 %. The evaluation of field acces-
sions has been carried out in 2001. The flowering
tops of 30 cm in length were collected in the 2"
year of cultivation. The harvested plant material
was dried in room for ten days at an ambient air
temperature, then packed in paper bags and kept
in dry and dark environment at room tempera-
ture.

Samples of 1.0 g each of dried flowering tops of
H. maculatum with moisture content of 10.0 %
were mechanically ground to obtain a homog-
enous drug powder and extracted with 50 % EtOH
(100 ml) for 90 min., at 70 °C temperature. The
prepared samples were kept in dark in a refrigera-
tor until used. Quantitative analysis of flavonoids
and hypericin in the ethanolic extracts of flowers
and leaves was carried out by modified HPLC
gradient elution method (Hélzl et al. 1987). Com-
pounds were identified by means of pure stand-
ards.

In order to determine statistically significant dif-
ference between the obtained values, the one—
way analyses of variance (ANOVA) was used
with the STATISTICA software package. The
cluster analysis was applied to compare and
group accessions according to their content of
secondary metabolites.

Results and Discussion

The content of flavonoids and hypericin varies
highly in different populations, accessions, and
parts of plant. In a typical flavonoid spectrum of
H. maculatum, hyperoside, isoquercitrin, quer-
cetin are the major components. Our previous
investigations indicated that flavonoid rutin (usu-
ally present in the flowers of H. perforatum) is
absent from the flavonoid pattern of H.
maculatum, or present only in trace amounts
(Bagdonaite et al. 2002; Radusiené et al. 2002,
2004).

Significant differences were detected in the mean
concentrations of quercetin, hyperoside,
isogercitrin and hypericin in flowers and leaves.
Lager amounts of quercetin and hypericin were
found in flowers, while content of
hyperoside+isoquercitrin was higher in leaves.
Wild populations of H. maculatum are charac-
terised by high variability in the amount of sec-
ondary metabolites (Fig. 1). In this study
isoquercitrin and quercetin levels in the flowers
varied between populations from 8.98-13.64 mg/
g and from 2.12-5.49 mg/g, respectively. The
maximum contents of isoquercitrin (5.00 mg/g)
and quercetin (1.80 mg/g) given by A. Umek et al.
(1999) are lower than our data.

The results of chemical evaluation show the vari-
ability of hypericin in raw material among
populations. The content of hypericin in the flow-
ers of H. maculatum ranges within 0.24-0.51 mg/
g, while in the leaves we observed small amounts
of hypericin (0.01-0.09 mg/g). The content of
hypericin referred by other authors (Kartnig et
al. 1989; Brantner et al. 1994; Umek 1999) are
higher (0.44-2.50 mg/g) than ours. P. Martonfi et
al. (2006) have reported lower content of hyper-
icin in the flowers of H. maculatum (0.03-0.34
mg/g) than obtained by this study. Quantitative
data from different authors vary significantly.
This can by caused by different methods of sam-
pling and analyzing.

The results obtained by this study testify to the
strong interaccession variability of flavonoids
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Fig. 1. Contents of secondary metabolites in flowers and leaves of H. maculatum wild populations

and hypericin content in H. maculatum. There-
fore, the accessions were analyzed by means of
a cluster analysis. For the representation of the
dendrogram the Euclidean Furthest Neighbour
Method was chosen, as this gives the best re-
flection of the clusters. Each line representing an
accession, totally 5 well-separated clusters were
recognized (Fig. 2). The first cluster, which in-
cludes the accession No. 407, is the most distant
in the dendrogram. The distinction of this acces-
sion is predetermined by the highest level of
hypericin. The second cluster (No. 384) contains
higher than average quantity of quercetin and
hyperoside+ isoquercitrin. The three accessions,
No. 378, No. 422, No. 382, of the third cluster are
characterized by high contents of quercetin. In
the fourth cluster two accessions (No. 376, No.
409) are included. Here much
hyperoside+isoquercitrin was determined. The
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fifth cluster (No. 405) are characterized by rela-
tively low contents of secondary metabolites.
Finding accessions with equally high flavonoid
and hypericin content in the case of H.
maculatum seems to be quite difficult, as the in-
vestigated accessions exhibited rich either in
flavonoids or in hypericin. The obtained results
indicated that H. maculatum is the most impor-
tant source for obtaining hyperoside.

Variability of chemical characteristics of H.
maculatum accessions is lower than among
plants from the same wild populations, still the
differences among accessions remain. A.
Smelcerovic et al. (2006) have shown that there
were significant differences in the active com-
pound contents of samples collected from the
same location, which suggests that genetic fac-
tors may play a role in determining the active
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compound contents. Basically, these data corre-
spond with our data. Taking into consideration
that flavonoid contents is the major criterion for
the evaluation of a crude drug of H. maculatum,
the accessions which accumulated high levels
of flavonoids seem to be promising for further
breeding.

The results of our investigation reveal that
changes in the amounts of secondary metabolites
in plants of H. maculatum during the growth
period depend upon the phases of plant growth
and development. Flavonoids and hypericin ac-
cumulation dynamics in H. maculatum at differ-
ent stages of development is indicated in Fig. 3.
Before budding period, the level of hypericin was
very low, but increased rapidly and reached its
maximum at the stage of flowering. The results
for the hypericin accumulation dynamics corre-
spond to the data reported by A. Brantner et al.
(1994) and G. Kitanov (2000). The highest
amounts of hyperoside and isoquercitrin accu-
mulate during vegetative and budding phases
while the highest amounts of quercetin —during
the flowering stage. According to literature ref-
erences (Kitanov 1995), the highest amount of
flavonoids were found at flowering time and this
period is recommended for gathering of the drug
material.

In Lithuania, most suitable time for gathering the
medicinal raw material is from the middle of June
till the first half of July.

Conclusions

1 Wild populations of H. maculatum are
characterised by high variability in the
amount of secondary metabolites; therefore,
in order to obtain homogenous and high-
quality raw material of H. maculatum it
should be cultivated in plantations.

2. Due to valuable chemical composition
some H. maculatum populations (99EB08 —
high amount of hypericin; 98JR15, 98JR17 —
plenty of quercetin) and field accessions (384
- much quercetin and
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hyperoside+isoquercitrin; 407 — hypericin;
376, 409 — much hyperoside+isoquercitrin)
are worth for conservation in situ and ex
situ.

3. Changes in the amounts of secondary
metabolites in plants of H. maculatum dur-
ing the growth period depend upon the
phases of plant growth and development.
The highest amounts of hyperoside and
isoquercitrin accumulate during vegetative
and budding phases while the amounts of
quercetin and hypericin — during the flower-
ing stage. Most suitable time for gathering
raw material is budding and flowering phases
(middle of June to the first half of July).
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Conditioning the proboscis extension reflex of harnessed honeybees (Apis mellifera carnica)
is used to study the effect time of the year (in temperate climates) has on the olfactory
learning. Results of the present research show that a season is very important factor influ-
encing both learning ability and speed of learning of worker bees to the queen bee extract
odour (dose of 0.001 queen equivalent). The optimum olfactory learning of bees was achieved
in early autumn (more than 80% of bees responded to conditioned stimulus in August and
September), whereas the poor conditioning level was obtained in June (63% of bees). The
highest speed of conditioning occurs in autumn (in September — November). Whereas the
lowest speed of conditioning was in spring (from March to July).

Key words: Apis mellifera carnica, olfactory stimulus, conditioning, queen pheromone,
season.
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Very little research has been conducted on sea-
sonal variations in honey bee learning perform-
ance. Menzel et al. (1974) states that learning
curves are unaffected by season, however later
researchers have alluded to seasonal variations
in olfactory learning (Menzel 1990, Frisch 1965,
Menzel et al. 2001), but do not expand this ques-

Introduction

In temperate climates, the honey bee colony fol-
lows a seasonal cycle related to its needs
throughout the year (Seeley and Visscher 1985).
It is known that foraging experiences, communi-
cation (Naumann et al. 1991), sensitivity of

chemoreceptors (Skirkevi¢iusand Skirkevi¢iené
1999), olfactory response of bees with proboscis
extension before a food reward (Erber 1980,
Skirkevi¢iusand Blazyte-Cereskiené 2005) vary
depending upon seasonal changes in colony.
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tion. Ray and Ferneyhough (1997) offer a more
information about the effect of season on olfac-
tory learning. These authors note that best ol-
factory learning was in winter and poor in spring.
However they refer the conditioned response to
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geraniol after three learning trials and do not ana-
lyse the conditioning speed which may be very
important for successful acquisition.

Thus in this study we examine the effect of the
season on the olfactory conditioning of honey-
bees to the queen extract odour (pheromone).
We turned attention to two attributes that de-
scribe learning of bee workers: 1. Number of work-
ers that showed conditioned response after ten
learning trials 2. Number of learning trials, required
for acquisition (speed of conditioning).

Material and Methods

Bees. The study was carried out in the Lithuania
during two years (in January — November 2001
and 2002). In the first half of each month, 40-60
individuals were investigated. In total, 968 work-
ers were studied. The honeybee colony Apis
mellifera carnica Pollm. housed at Institute of
Ecology, Vilnius University. It was hived in a 16-
frame (435x300 mm) standard hive. The colony
contained brood at all stages, a sufficient number
of workers to cover the brood nest adequately,
the mated egg-laying queen, honey and pollen.
Worker bees could freely fly out through the
windows™ openings and forage.

On test days a simple of worker bees was col-
lected from the hive and placed in groups of ten
bees in plastic cages (160 mm in length and 30
mm in diameter). Bees were then quickly anaes-
thetized by chilling in arefrigerator for a few min-
utes. While anaesthetized, bees were removed
from the cages and individually restrained in the
test-stand with wing-clips (Skirkevicius et al.
2000). The animals were used for experiments
approximately 30 minutes after fixing.

Conditioning. Before the conditioning, the bees
were checked for the unconditioned response,
the reflexive extension of the proboscis after ap-
plying sucrose solution to the antennae. A con-
ditioning trial consisted of forward-pairing the
conditioned stimulus (odorous substance pre-
sented to the worker's head 5 mm from the an-
tennae for 5 sec) with the unconditioned stimu-

lus (sucrose solution was delivered by touching
the antennae with sucrose solution). Reward
delivery started 5 sec after odorant offset and
lasted for about 1 sec. The whole training proce-
dure lasted for approximately 6 seconds. All bees
received 10 training trials with an inter-trial inter-
val of 60 sec. Bees responding to the conditioned
stimulus prior to conditioning were discarded.

Stimuli. The odor used as conditioned stimulus
was queen extract. It was made by soaking mated
egg-laying queens in ethanol. The extract was
calibrated according to the amount of E-9-ox0-2-
decenoic acid (9-ODA). The queen extract con-
taining 100-150 pg of 9-ODA (ApSegaité and
Skirkevicius 1995) was equated to one queen
equivalent (Qeq). For stimulation of workers, we
used 0.01ml of the extract that contained 0.1 mg
9-ODA. Consequently, the dose of the stimulus
was 0.001 of the queen equivalent.

Statistical analysis. The significance of the year
or the month on the percentages of bees dis-
playing the conditioned response after ten con-
ditioning trial or the differences in speed of con-
ditioning was examined using Kruskal-Wallis
tests. For comparing different groups with each
other, the Mann Whitney U-test was applied. All
means are presented as + one standard error. All
statistical tests were performed with the software
SPSS.

Results

The percentage of worker bees displaying the
conditioned response to queen extract odour af-
ter ten training trials in 2001 year did not change
from those in 2002 year and seasonal variation in
learning ability remained consistent over all years

¥ =0.76;

df=1; p=0.38). The data over the two year period
were added and presented together (Fig. 1).

investigated (Kruskal-Wallis test:

While the conditioned response level showed a
marked seasonal variation (Kruskal-Wallis test:

¥ =27.51; df=11; p<0.01). The honey bees had
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Fig. 1. Seasonal variation in the proboscis extension response conditioning of worker bees (Apis
mellifera carnica Pollm.) to the queen bee extract odour (0.001Qeq). Columns represent the average
percentage of bees showing the conditioned response. Columns with different letters indicate sig-

nificant differences (Mann-Whitney test).

a consistently high level of olfactory condition-
ing in winter and spring months. Kruskal-Wallis
test did not show statically significant differences

in response level from January to May ( 3 =1.02;

df=4, p=0.91). There were about 75% of worker
bees responding to conditioned stimulus. In Jun
the number of these workers was 63.4%, how-
ever decrease is not significant statistically
(Mann-Whitney test: U=43; N,=10; N,=12;
p=0.26). From July the conditioning level began
to increase and achieved optimum in early au-
tumn. The bees responding to conditioned stimu-
lus in September were more than in April (Mann-
Whitney test: U=7.0; N,=6; N,=8; p=0.03), May
(Mann-Whitney test: U=8.5; N, =6; N,=10;
p=0.02), Jun (Mann-Whitney test: U=7.5; N, =6;
N,=12; p<0.01) and July (Mann-Whitney test:
U=14.5; N =6; N,=12; p=0.04). In October the level
of olfactory conditioning decreased to 71.8% of
worker bees, i.e. there was their less than in Sep-
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tember and difference is significant statistically
(Mann-Whitneytest: U=7.5; N,=6; N,=9; P=0.02).
Kruskal-Wallis test showed that seasonal
changes also may have influenced on the speed
of the conditioning to the queen extract odour

(Kruskal-Wallis test: " =65.55; df=11; p<0.01)

(Fig.2). Optimum speed of olfactory learning was
achieved in autumn. It did not differ statistically
from September to November (Kruskal-Wallis test:

¥ =4.73; df=2; p=0.09). The bees needed for

acquisition on average two learning trials. In win-
ter trial number required for acquisition in-
creased. It was about three learning trials in Janu-
ary and February. In early spring the speed of
conditioning steady increased. That is the aver-
age number of learning trials decreased to 2.5 in
March and it was significantly less comparing
with February (Mann-Whitney test: U=1110;
N,=55; N,=64; p<0.01). From March to July the
speed of conditioning required for acquisition
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Fig. 2. Seasonal variation in the speed of conditioning needed for acquisition of worker bees (Apis
mellifera carnica Pollm.). Columns represent the average number of presented olfactory stimuli with
reward which was needed for acquisition. Columns with different letters indicate significant differ-

ences (Mann-Whitney test).

decreased. That is in April — July the olfactory
conditioning of honey bees was slowest. The
most bees needed for acquisition more than three
learning trials.

Discussion

The data of our research demonstrate that a sea-
son is very important factor influencing the pro-
boscis extension response conditioning and
speed of learning of worker bees to the queen
bee extract odour.

The optimum olfactory learning of randomly cho-
sen bees was achieved in early autumn (more
than 80% of bees responded to conditioned
stimulus in August and September), whereas the
poor conditioning level was obtained in June
(63%). The speed of conditioning also depends

on the season. The highest speed of condition-
ing occurs in autumn (in September — Novem-
ber). Whereas the lowest speed of conditioning
was in spring (from March to July).

If we compare the results are obtained while in-
vestigating seasonal dynamics of the condition-
ing of worker bees to geraniol (Ray,
Ferneyhough, 1997), with the seasonal variation
of the conditioned response level to the queen
bee extract odour in worker bees investigated by
us, we shall notices some differences. The re-
sults of Ray and Ferneyhough (1997) investiga-
tions showed that optimum olfactory learning was
achieved in winter months, with poor condition-
ing levels in spring from March to June. Whereas,
the data of our research demonstrate the lowest
level of conditioned response to queen bee odour
was only in June. The authors mentioned above
used three training trials, where our honey bees
received ten training trials. It will be observed,
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that honey bees in our experiments received more
training trials and in April — July the bees needed
for acquisition more than three learning trials.
However, when bees are kept under artificial con-
ditions (indoor colony), when the queen bee lays
eggs all year round, the season have no effect
on the conditioning (Ray, Ferneyhough, 1997).
These results are of particular interest for re-
searchers which can work with honey bees from
outdoor colonies only during the summer
months. They may find poor levels of olfactory
learning. Wherefore it is essential to take notice
of the time of the year when compare the learn-
ing abilities of honey bees.

Conclusions

Results of the present research show that a sea-
son is very important factor influencing both
learning ability and speed of learning of worker
bees to the queen bee odour. The optimum olfac-
tory learning of bees was achieved in early au-
tumn (more than 80% of bees responded to con-
ditioned stimulus in August and September),
whereas the poor conditioning level was ob-
tained in June (63% of bees). The highest speed
of conditioning occurs in autumn (in September
—November). Whereas the lowest speed of con-
ditioning was in spring (from March to July). Itis
essential to take notice of season when compare
the learning abilities of honey bees.
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Bukejs A., Barsevskis A., Rudans E. 2006. Oxythyrea funesta (Poda, 1761) (Coleoptera: Scarabaeidae:
Cetoninae) in the fauna of Latvia. Acta Biol. Univ. Daugavp., 6 (1-2): 51 - 56.

The dung beetle Oxythyrea funesta (Poda, 1761) is a rare and insufficiently known species both for
Latvia and for the region of the Baltic Sea basin on the whole. The locality of Oxythyrea funesta
(Poda, 1761) discovered in Daugavpils district Bebrene is the largest in number of specimens (>130)
caught in Latvia. General dilating of the species areal to the north is evident.
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Introduction

In the fauna of Latvia Oxythyrea funesta (Poda,
1761) (Fig. 1) is one of the five species of
Cetoniinae Leach, 1815 (Telnov et al. 1997; Telnov
2004; Smetana 2006. This is a stenotop, ther-
mophil, floricol, herbicol and phytophag species
(Koch, 1989). It was considered that Oxythyrea
funesta (Poda, 1761) is typical for the forest-
steppe and steppe European parts. Till June 1992
this species was not established in the middle of
Baltic countries. Only several localities of this
species with small number of specimen were de-
scribed in Latvia till that time. At present in the
region of the Baltic Sea basin Oxythyrea funesta
(Poda, 1761) is a rare species about which you
can not find any generalized information.

Results and Discussion

The Oxythyrea funesta (Poda, 1761) was caught
on the territory of Latvia for the first time on June

51

15, 1992 in Riga (Mezaparks, on flowers of
Centaurea sp. in the waste land, 4 specimens,
leg. D. Telnovs and A. Pushko) (Telnov 1996).
Distribution of this species in Latvia showed in
Fig. 2.

One more specimen was found on flowers on
June 26, 2001 in Valmiera district, Vidusburtnieks
(leg. V. Spungis) (Telnov 2001).

In the summer of 2005 Andris Bukejs collected a
big number of Oxythyrea funesta (Poda, 1761)
in Daugavpils. All the material was hand-picked
on Centaurea rhenana Borean flowers not far
from the railway. The total number of the speci-
mens collected is 11: 21.VIL.2005. (1 specimen),
22.VIL.2005. (1 specimen), 24.VIL.2005. (4 speci-
mens), 26.VIL.2005. (2 specimens) and
22.VIIL.2005. (3 specimens). At in the begginning
and in the middle of Augus, 2005 the author saw
a great number of Oxythyrea funesta (Poda, 1761)
specimens at the same place (on sunny days
more that 15 specimens, including coupling
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Fig. 1. Habitus of Oxythyrea funesta (Poda, 1761): A — dorsal view, B — ventral view

ones; on dull days there were much fewer of
them).

Till 2005 this species was know in Latvia from
some localities (Telnov et al. 2006): Valmiera dis-
trict Vecate parish Vidusburtnieks protected na-
ture territory (1 specimen, egde of boreal mixed
forest, on flower, leg. J. Gailis); Ludza district 9
km SE Karsava (2 specimens, old cutting area in
coniferous forest, on flowers of Umbelliferae, leg.
A. Napolov & I. Roma) and Ludza district
Malnava village (1 freshly dead specimen, hol-
low Norway maple (Acer platanoides), leg. A.
Napolov & I. Roma).

Studying a fauna of the beetles of Latvia in 2006
the new localities of Oxythyrea funesta (Poda,
1761) were found: Daugavpils district, Bebrene,

on flowers of Centaurea sp., 01.VI1.2006. (4, leg.
E. Rudans), 11.VIL.2006. (122, leg. E. Rudans),
15.VIL.2006. (1, leg. E. Rudans), 13.VIL.2006. (3,
leg. E. Rudans), 02.1X.2006. (2, leg. E. Rudans);
Daugavpils city, on flower of Centaurea sp.
18.VIL.2006. (1, leg. A. Bukejs); Valka district, Seda
village, Seda bog, 03.VIL.2006. (2, leg. A.
Barsevskis, U. Valainis & A. Pankjans); Jekabpils
district, Dunava, 56°12°93"N 26°12°17"E, 01-
08.VIIL.2006. (11, leg. A. Barsevskis & K.
Barsevska), 11-13.VIIL.2006. (9, leg. A.
Barsevskis), 14-18.VIIL.2006. (7, leg. A. BarSevskis
& K. Barsevska), 29-31.VIIL.2006. (5, leg. A.
Barsevskis); Preili district, Aglona, 14.VIII.2006.
(1, leg. A. Barsevskis); Madona district, Aiviekste,
56°40°73"N 25°59°04"E, 22.VIII.2006. (1, leg. A.
Barsevskis); Kraslava district, Skaista,
10.VIIL.2006. (1, leg. S. Ungurs). The locality of
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Fig. 2. Distribution of Oxythyrea funesta (Poda, 1761) in Latvia:

1 - Riga, Mezaparks (corner of Kokneses Str. and KiSezera Str.); 2 - Vidusburtnieks and Vidusburtnieks
protected nature territory, Vecate parish, Valmiera district; 3 — Daugavpils; 4 —9 km SE Karsava, Ludza
district; 5 - Malnava village, Ludza district; 6 — Bebrene, Daugavpils district; 7 - Dunava, Jekabpils
district; 8 - Seda village, Seda bog, Valka district; 9 - Aglona, Preili district; 10 — Aiviekste, Madona

district; 11 Skaista, Kraslava district

Oxythyrea funesta (Poda, 1761) discovered in
Daugavpils district Bebrene is the largest in
number of specimens caught in Latvia. All the
materials are kept in the collection of the Insti-
tute of Systematic Biology (Daugavpils, Latvia).

In the north-east of Lithuania (Jgna, Mikalavas,
Daugeliskis environs), not far from the Latvian
border a big number of Oxythyrea funesta (Poda,
1761) (7 speciemens) was collected on June 6,
2004 (Sablevi¢ius 2004). That find and the au-
thor‘s next finds in Latvia affirm the fact of gradual
distribution of localities of this species with a
great number of specimens in the Baltic Sea ba-
sin region.
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In his monograph S. Medvedev (1964) shows
the northern border of the Oxythyrea funesta
(Poda, 1761) areal coming through Kaliningrad
district, Lithuania (Kaunas), Belarus (Vitebsk),
northern Ukraine, Tambov, Saratov, Bugulma,
Belebey and Turgay.

During the last ten years the areal of the given
species has essentially spread to the north. In
the Enumeratio Coleopterorum Fennoscandiae,
Daniae et Baltiae (Silfverberg 1992) Oxythyrea
funesta (Poda, 1761) only Lithuania is mentioned
and Denmark as an introduced species. In the
next catalogue (Silfverberg 2004) Lithuania,
Latvia, Estonia and Finland are mentioned as well.



Bukejs A., BarSevskis A., Rudans E.

Only one Oxythyrea funesta (Poda, 1761) speci-
men was found in the south of Estonia (Kanakiila,
58°16°00“N, 25°10°00“E) on June 9, 2002
(Roosileht, 2003).

In Russia Oxythyrea funesta (Poda, 1761) was
discovered in the north of Yaroslavl district
(Bmacos 2003) and south of Vologda district. On
June 21, 2003 a specimen was caught in Lenin-
grad district (near the village of Sapyorniy, some
10-15 km NE of St. Peterburg) on Umbelliferae
Juss. plant flowers (oral information from P.
Baturin). In the summer of 2005 Pavel Baturin
caught one more specimen on the flower of
Umbelliferae Juss. plant in Kolpinsk (St.Peterburg
suburbus).

All the summarized facts about dung betle
Oxythyrea funesta (Poda, 1761) point to the fact
of gradual dilating of this species areal to the
north.

The pictures are made by Zeiss stereomicroscope
Zeiss SteREO Lumar V12 and Axiocam digital
camera.
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Introduction

First data about the rove beetles’ species of
Xantholinini Erichson, 1839 tribe in Latvian fauna
appeared in 1875 in Zeidlic’s monograph about
fauna of beetles in Baltic (Seidlitz 1875). More
than 20 works were published later, fragmentary
and incomplete information about rove beetles
of'this tribe can be found in them. This is the first
resumptive work and specific research about rove
beetles of Xantholinini Er. tribe in Latvian fauna.

197 specimens of rove beetles were processed in
the investigations, they represent 13 species and
5 genera. There were processed rove beetles from
various collections: collection of beetles of
Daugavpils University Institute of Systematic
Biology (DUBC), private collection of article’s
author (RCC), collection of Latvian Association
of Entomology (LEB).
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,,Catalogue of Palaearctic Coleoptera, Volume 2"
(Lobl & Smetana 2004) and H.Coiffait’s work
about Palearctic rove beetles (Coiffait 1972) were
used for the specification of species’ systemat-
ics. The catalogues of Palearctic and world rove
beetles (Lobl & Smetana 2004, Herman 2001) were
used for the nomenclature of scientific titles of
the species. The information about the species,
which can be found in Latvia was based on North
European and Latvian catalogues of beetles
(Silfverberg 2004, Telnov 2004). The following
information is given in the list of species: the title
of species, published bibliographical sources in
Latvia and unpublished material about the proc-
essed collections.

Results and discussion

Species of Xantholinini Er. tribe can be distrib-
uted worldwide. At the moment 77 genera and
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1180 species are known in this tribe (Herman
2001). 8 genera and 21 species are included in
Latvian fauna (Silfverberg 2004, Telnov 2004).
Majority of them — 7 are distributed in Europe
(Leptophius flavocinctus (Hochhuth),
Xantholinus longiventris Heer, Xantholinus
audrasi Coiffait, Xantholinus gallicus Coiffait,
Xantholinus tricolor (Fabricius), Xantholinus
laevigatus Jacobson). Other species have wider
areas of distribution: Palearctic — 5 species
(Leptacinus sulcifrons (Stephens), Gyrohypnus
fracticornis (Miiller), Gyrohypnus angustatus
Stephens, Hypnogyra angularis (Ganglbauer),
Xantholinus linearis (Olivier)), cosmopolitic — 5
species (Leptacinus pusillus (Stephens),
Leptacinus batychrus (Gyllenhal), Phacophallus
parumpunctatus (Gyllenhal), Gauropterus
fulgidus (Fabricius), Gyrohypnus punctulatus
(Paykull)), Euro-Siberian — 4 species (Leptacinus
formicetorum Mairkel, Gyrohypnus atratus
(Heer), Nudobius lentus (Gravenhorst),
Xantholinus distans Mulsant & Rey), Holarctic
— 1 species (Leptacinus intermedius
Donisthorpe) (Lobl & Smetana 2004, Herman
2001).

After processing of the mentioned collections
13 species of rove beetles of Xantholinini Er.
tribe were denoted, they are included in 5 gen-
era. One of them - Xantholinus audrasi Coiffait
is mentioned for the first time for Latvian fauna.
Hitherto this species was familiar in Estonia,
Sweden and Norway.

During the monitoring of the material of rove
beetles obscure species for Latvian fauna were
denoted, these are: Phacophallus
parumpunctatus (Gyllenhal), Leptacinus
formicetorum Mirkel and Xantholinus distans
Mulsant & Rey, there is almost no data about
them in literature. All three species were denoted
by G.Zeidlic (Seidlitz 1891) in the end of the 19th
century in Kurzeme and Livland, but concrete
deposits were not given. This is the first case
during the last century, when the species were
distributed in Latvia. Phacophallus
parumpunctatus (Gyllenhal) till now was known
from Kurzeme (Seidlitz 1891). This is sinanthropus

species with covert way of life, it can be distrib-
uted in old rural houses, cattlesheds and cellars.
Hitherto concrete deposits for other two species
were not found in Latvia. Leptacinus
formicetorum Mérkel is mirmecophil species,
which mainly can be distributed in antheaps of
Formica genus. Supposedly the species is dis-
tributed more widely, because antheaps are in-
vestigated rather little.

The majority of species of Xantholinini Er. tribe
are more or less frequent for Latvian fauna. How-
ever even so simple species as Gyrohypnus
angustatus Stephens, Nudobius lentus
(Gravenhorst), Xantholinus linearis (Olivier) and
Xantholinus tricolor (Fabricius) are known from
not more than 30 deposits in Latvia. Besides the
detection of at least one more species can be
foreseen. Therefore detailed fauna investigations
of rove beetles of this tribe are planned to be
continued.

List of species

Xantholinini Erichson, 1839

1 Leptacinus formicetorum Miirkel, 1841
Seitlitz 1891 [1887-1891]; Telnov 2004
Examined material: 3 exs. — Daugavpils distr.,
Skrudaliena p., Ilgas, Silene Nature Park, in For-
mica rufa antheap, 12.-13.1X.2000, 3 exs.,
A Barsevskis leg. (DUBC).

2. Phacophallus
(Gyllenhal, 1827)

parumpunctatus

Seitlitz 1887-1891; Jakobson 1905; Rathlef 1905;
Silfverberg 1992; Telnov et al. 1997; Silfverberg
2004; Telnov 2004

Examined material: 1 ex. — Daugavpils distr., Liksna
p., Augspole, 56°00°65N 26°26’18E, flying near
farmstead, 14.VII.1996, 1 ex., R.Cibulskis leg.
(DUBC).
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3. Gyrohypnus (s. str.) punctulatus (Paykull,
1789)

Ulanowski 1883; Seitlitz 1887-1891; Rathlef1905;
Brammanis 1930; Silfverberg 1992; Telnov et al.
1997; Silfverberg 2004; Telnov 2004

Examined material: 10 exs. — Daugavpils distr.,
Liknsa p., Augspole, 56°00 65N 26°26 18E, near
farmstead, 21.1X.1996, 1 ex., R.Cibulskis leg.
(DUBC), in open area flying near farmstead,
11.V.1997, 2 exs., R.Cibulskis leg. (RCC), in soil
on field, 09.V.1998, 2 exs., R.Cibulskis leg. (DUBC);
Daugavpils distr., 1,8 km SW Vabole, wet meadow
with bush, 21.11.1997, 1 ex., R.Cibulskis leg.
(DUBC), on the dung of elk in clearing of mixed
forest, 27.1V.1997, 1 ex., R.Cibulskis leg. (RCC);
Daugavpils distr., Skrudaliena p., Ilgas, Silene
Nature Park, 08.1X.1997, 1 ex., A.BarSevskis leg.
(DUBC); Jekabpils distr., Rubeni, 28.1V.1999, 1 ex.,
I.Leiskina leg. (DUBC), 03.VIII.1999, 1 ex.,
I.Leiskina leg. (DUBC).

4. Gyrohypnus (s. str.) fracticornis (Miiller,
1776)

Stiprais 1979; Stiprais, Varzinska 1985; BarSevskis
1993; Barrsevskis et al. 2002; Silfverberg 1992;
Telnov et al. 1997; Silfverberg 2004; Telnov 2004

Examined material: 5 exs. — Daugavpils distr.,
Daugavpils, 14.X.1993, 1 ex., A.BarSevskis leg.
(DUBC); Daugavpils distr., Liksna, 14.VII.1994, 1
ex., R.Cibulskis leg. (DUBC), 14.X.1994, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Liksna p., Augspole, 56°00 65N 26°26 18E, in open
area flying near farmstead, 11.V.1997, 2 exs.,
R.Cibulskis leg. (RCC).

5. Gyrohypnus (s. str.) angustatus Stephens,
1833

Ulanowski 1883; Seitlitz 1887-1891; Rathlef 1905;
Brammanis 1930; Stiprais 1979; Stiprais, Varzinska
1985; Barsevskis 1993; Barsevskis et al. 2002;
Jansson 2002; Silfverberg 1992; Telnovet al. 1997;
Silfverberg 2004; Telnov 2004
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Examined material: 57 exs. — Daugavpils distr.:
Vasargeliski, 04.V1.2005, 1 ex., A.Barsevskis leg.
(DUBC); Daugavpils distr., Liksnas p., Augspole,
56°00 65N 26°26 18E, near farmstead under stone,
05.V.1995, 1 ex., R.Cibulskis leg. (DUBC), in soil
on field, 06.V.1995, 1 ex., R.Cibulskis leg. (DUBC),
near farmstead under firewood log, 03.VIL.1996, 1
ex., R.Cibulskis leg. (DUBC), the same place,
23.VIIL.1996, 1 ex., R.Cibulskis leg. (DUBC), near
farmstead under stone, 07.II1.1997, 1 ex.,
R.Cibulskis leg. (DUBC), near farmstead and
meadow under stones, 18.1V.1997, 2 exs.,
R.Cibulskis leg. (RCC), near farmstead under
stone, 09.V.1997, 1 ex., R.Cibulskis leg. (DUBC),
flying near farmstead, 11.V.1997, 2 exs.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Liksna, 18.1V.1995, 1 ex., R.Cibulskis leg. (DUBC),
19.X.1996, 1 ex., R.Cibulskis leg. (DUBC),
17.V.1997, 2 exs., R.Cibulskis leg. (RCC),
15.VI.1997, 1 ex., R.Cibulskis leg. (DUBC),
09.VIL.1997, 2 exs., R.Cibulskis leg. (RCC),
06.IX.1997, 1 ex., R.Cibulskis leg. (DUBC),
12.1V.1998, 1 ex., R.Cibulskis leg. (DUBC),
09.V.1998, 2 exs., R.Cibulskis leg. (DUBC),
11.I1X.1999, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Vabole, 19.X.1996, 1 ex.,
R.Cibulskis leg. (DUBC), 12.1V.1998, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Skrudalienas p., Ilgas, Silene Nature Park,
11.IX.1997, 1 ex., A.Barsevskis leg. (DUBC),
27.1V.1999, 1 ex., R.Cibulskis leg. (DUBC),
06.V.1999, 1 ex., A.Barllevskis leg. (DUBC);
Daugavpils distr., Svente, 29.VI1.2003, 1 ex.,
N.Strode leg. (DUBC); Daugavpils distr., Dunava,
agrocenosis 06.1X.1998, 1 ex., A.Bar[evskis leg.
(DUBC); Daugavpils distr., Tabores p., Elerne,
01.V.2001, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Naujenes p., Lociki 15.1V.2000,
1 ex., R.Cibulskis leg. (DUBC); Preili distr., Jersika,
Kurpnieki, 04.V.2005, 1 ex., A.Barsevskis leg.
(DUBC); Jekabpils distr., Rubeni, 28.1V.1999, 1 ex.,
I.Leiskina leg. (DUBC),21.V.1999, 2 exs., [ Leiskina
leg. (DUBC), 04.VII.1999, 1 ex., I.Leiskina leg.
(DUBC), 21.1V.2000, 1 ex., L Leiskina leg. (DUBC),
22.1v.2000, 2 exs., I.Leiskina leg. (DUBC); Valkas
distr., Sedas bog 18.V-14.V1.2003, 1 ex., V.Spungis
leg. (LEB); Tukums distr., Piire 09.-23.1V.2001, 1
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ex., V.Petrova leg. (DUBC), 25.VIL.-08.VII.2001, 2
exs., V.Petrova leg. (DUBC); Ventspils distr., Usma
p-, Moricsala, 01.-31.V.2003, 3 exs., U. Valainis leg.
(DUBC), 15.-30.V.2003, 4 exs., U.Valainis leg.
(DUBC), 01.-30.V1.2003, 5 exs., U.Valainis leg.
(DUBC), 01.V.-31.X.2003, 1 ex., U.Valainis leg.
(DUBC).

6. Nudobius lentus (Gravenhorst, 1806)

Seitlitz 1872-1875; Seitlitz 1887-1891; Rathlef 1905;
Barsevskis 1997b; Cibulskis 1998; Barsevskis
2001; Barsevskis et al. 2002; Jansson 2002;
Silfverberg 2004; Telnov 2004

Examined material: 42 exs. — Daugavpils distr.,
Daugavpils, in pine forest under bark of pine
stumps and dead pine, 28.111.1999, 4 exs.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Naujene p., Stropi, 26.-27.V.2006, 5 exs., A.Bukejs
leg. (DUBC), 06.V.2006, 5 exs., A.Bukejs leg.
(DUBC), 09.V1.2006, 3 exs., A.Bukejs leg. (DUBC);
Daugavpils distr., Kalupes p., in mixed forest near
clearing under bark of fir stump, 10.V1.2000, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Vabole, in coniferous forest on pine stumps,
18.1V.1997, 2 exs., R.Cibulskis leg. (RCC), in mixed
forest under bark of fir stump, 18.V.1997, 1 ex.,
R.Cibulskis leg. (DUBC), in mixed forest under
bark of dead pine, 28.1I1.1998, 1 ex., R.Cibulskis
leg.); Daugavpils distr., Malinova, in pine forest
under bark of dead pine, 15.1V.2000, 1 ex.,
R.Cibulskis leg. (DUBC), in coniferous forest
under bark of dead pine, 10.V.2001, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Nicgale, in clearing of mixed forest under bark of
fir and birch stumps, 13.V.1995, 5 exs., R.Cibulskis
leg. (DUBC), in clearing of deciduous forest un-
der bark of falling down asp trumk, 06.VIII.1998,
1 ex., R.Cibulskis leg. (DUBC), in mixed forest
under bark of fallen tree trunk, 04.V.2001, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Bebrene, 01.1V.1999, 1 ex., [.Grine leg. (DUBC),
04.1V.1999, 3 exs., . Grine leg. (DUBC); Daugavpils
distr., Dviete, 06.VII1.2000, 1 ex., I.Leiskina leg.
(DUBC); Daugavpils distr., Skrudaliena p., [lgas,
Silene Nature Park, 06.111.1992, 1 ex., A.BarSevskis
leg. (DUBC), 06.V.1999, 1 ex., A.BarSevskis leg.

(DUBC), 01.-31.VIL.2002, 1 ex., A.BarSevskis leg.
(DUBC); Daugavpils distr., Vecsalienas p.,
Orehovka, in valley of Lazdukalni river in decidu-
ous forest under bark of decaying stump,
09.1V.1999, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., 2,5 km NE Saliena, in valley of
Pogulanka river in fir forest under bark of falling
down tree, 09.VIL.1999, 1 ex., R.Cibulskis leg.
(DUBC); Madonas distr., Lejasciems, 02.V.2005,
1 ex., A.BarSevskis leg. (DUBC).

7. Xantholinus (s. str.) linearis (Olivier,
1795)

Seitlitz 1872-1875; Ulanowski 1883; Seitlitz 1887-
1891; Rathlef 1905; Brammanis 1930; Danks 1943,
Stiprais 1979; Barsevskis 1993; Spungis 2001;
Barsevskis et al. 2002; Silfverberg 1992; Telnov
etal. 1997; Silfverberg 2004; Telnov 2004

Examined material: 29 exs. — Daugavpils distr.,
Daugavpils, pine forest, 28.111.1999, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Liksna, 11.111.1994, 7 exs., R.Cibulskis leg. (RCC),
26.V.1995, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Liksna p., Augspole, 56°00 65N
26°26 18E, in soil on field, 06.V.1995, 2 exs.,
R.Cibulskis leg. (DUBC),near farmstead under fire-
wood log, 22.VIIL.1996, 1 ex., R.Cibulskis leg.
(DUBC), in mixed forest on stump of birch,
04.V.1997, 1 ex., R.Cibulskis leg. (RCC), under
stone near rye field, 12.IV.1998, 1 ex., R.Cibulskis
leg. (DUBC); Daugavpils distr., Vabole,
11.1I1.1994, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Kalupe, in fir forest under fir
trunk, 04.V1.2001, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Kalkiine, in meadow under
moss in moist soil, 02.1V.2000, 3 exs., R.Cibulskis
leg. (DUBC); Daugavpils distr., Svente,
10.VIL.2003, 1 ex., N.Strode leg. (DUBC);
Daugavpils distr., Skrudaliena p., Ilgas, Silene
Nature Park, 02.1X.1995 1 ex., A.BarSevskis leg.
(DUBC), 09.-12.1X.1996, 1 ex., A.Barsevskis leg.
(DUBC), 04.VII1.2005, 1 ex., A.BarSevskis leg.
(DUBC); Jekabpils distr., Zasa, 14.VIIL.2001, 1 ex.,
I.Leiskisna leg. (DUBC); Jekabpils distr., Teici
bog, 25.V.-24.V1.2003, 1 ex., V.Spungis leg. (LEB);
Tukuma distr., Pare, 09.-23.1V.2001, 1 ex., V.Petrova
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leg. (DUBC), 07.V.-04.V1.2001, 1 ex., V.Petrova leg.
(DUBC), 25.VIL.-08.VII1.2001, 1 ex., V.Petrova leg.
(DUBC); Ventspils distr., Usma p., Moricsala, 01.-
31.V.2003, 1 ex., U. Valainis leg. (DUBC).

8. Xantholinus (s. str.) longiventris Heer,
1839

Ulanowski 1883; BarsSevskis 1993; Bar[levskis
2001; Silfverberg 1996; Telnov et al. 1997,
Silfverberg 2004; Telnov 2004

Examined material: 4 exs. — Daugavpils distr.,
Liksna p., Augspole, 56°00°65N 26°26’18E, in
open area flying near farmstead, 11.V.1997, 1 ex.,
R.Cibulskis leg. (DUBC), 11.111.1994, 1 ex.,
R.Cibulskis leg. (RCC), 18.1V1996, 1 ex.,
R.Cibulskis leg. (RCC); Daugavpils distr., Vabole,
in mixed forest, 11.IV.1998, 1 ex., R.Cibulskis leg.
(DUBC).

9. Xantholinus (s. str.) audrasi Coiffait,
1956

Examined material: 7 exs. — Daugavpils distr.,
Liksna, 11.111.1994, 1 ex., R.Cibulskis leg. (RCC),
01.IV.1994, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Vabole, meadow, 22.11.1997, 1
ex., R.Cibulskis leg. (DUBC), in meadow under
stone, 28.11.1997, 1 ex., R.Cibulskis leg. (RCC);
Daugavpils distr., Kalkiine, in meadow under
moss and dead grass on moist soil, 02.1V.2000, 2
exs., R.Cibulskis leg. (DUBC, RCC); Jekabpils
distr., Rubeni 04.1V.1999, 1 ex., I.Lieskina leg.
(DUBC).

Note: New species for fauna of Latvia.

10.  Xantholinus (s. str.) gallicus Coiffait,
1956

Silfverberg 2004

Examined material: 5 eks. Tukums distr., Kemeri
bog, National Park of Kemeri, 01.-15.X.2000, 1 ex.,
V.Spungis leg. (RCC), 16.V.-13.V1.2003, 1 ex.,
V.Spungis leg. (LEB); Césis distr., Sudas bog,
18.V.-14.V1.2003, 1 ex., V.Spungis leg. (DUBC);
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Jekabpils distr., Teici bog, 25.V.-24.V1.2003, 2 exs.,
G.Akmentins leg. (LEB).

11.  Xantholinus (Purrolinus) tricolor
(Fabricius, 1787)

Ulanowski 1883; Seitlitz 1887-1891; Miithel 1889;
Rathlef 1905; Danks 1939; Danks 1943; Danka,
Stiprais 1971; Stiprais 1979; BarsSevskis 1993;
Barsvskis et al. 2002; Jansson 2002; Silfverberg
1992; Telnov et al. 1997; Silfverberg 2004; Telnov
2004

Examined material: 27 exs. — Daugavpils distr.,
Daugavpils, in pine forest under moss, 17.1X.1998,
1 ex., R.Cibulskis leg. (DUBC); Daugavpils distr.,
Naujene p., Stropi, clearing, 09.VIL.2006, 1 ex.,
A.Bukejs leg. (DUBC); Daugavpils distr., Liksna,
in coniferous forest on pine stump, 18.1V.1997, 1
ex., R.Cibulskis leg. (DUBC); Daugavpils distr.,
Vabole, VIII.1993, 1 ex., R.Cibulskis leg. (DUBC),
in coniferous forest in decaying wood,
17.VIIL.1994, 1 ex., R.Cibulskis leg. (RCC), in co-
niferous forest in soil, 11.1X.1994, 1 ex.,
R.Cibulskis leg. (DUBC), in coniferous forest
under bark of pine, 15.1V.1995, 1 ex., R.Cibulskis
leg. (RCC), in coniferous forest under fallen tree,
19.X.1996, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Malinova, coniferous forest,
10.V.2001, 1 ex., R.Cibulskis leg. (RCC);
Daugavpils distr., Dunava, 22.-23.V1.1998, 1 ex.,
A Barsevskis leg. (DUBC); Daugavpils distr.,
Svente, 21.VIL.2003, 1 ex., N.Strode leg. (DUBC),
29.VIL.2003, 1 ex., N.Strode leg. (DUBC),
07.VIIL.2003, 2 exs., N.Strode leg. (DUBC),
26.VII1.2003, 1 ex., N.Strode leg. (DUBC),
11.IX.2003, 4 exs., N.Strode leg. (DUBC),
21.1X.2003, 1 ex., N.Strode leg. (DUBC);
Daugavpils distr., Sedere p., 4 km SE Rauda, in
pine forest under stone, 05.VIL.2001, 1 ex.,
R.Cibulskis leg. (DUBC), in deciduous forest
under falling down tree, 06.VL.2001, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Medumi, in mixed forset near lake Medumi under
fallen leafs of trees on soil, 30.V.2001, 1 ex.,
R.Cibulskis leg. (DUBC); Daugavpils distr.,
Demene, in deciduous forest under fallen leafs
of trees on soil, 01.V1.2000, 1 ex., R.Cibulskis leg.
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(DUBC); Ventspils distr., Usma p., Moricsala, 01.-
30.V1.2003, 2 exs., U.Valainis leg. (DUBC), 01-
31.VIIL.2003, 1 ex., U.Valainis leg. (DUBC).

12.  Xantholinus (Typhlolinus) laevigatus
Jacobson, 1847

Silfverberg 2004; Telnov 2004

Examined material: 6 exs. — Daugavpils distr.,
Liksna p., 2 km W Kri. i, in pine forest under bark
of stump and under moss in soil, 24.VII.1999, 2
exs., R.Cibulskis leg. (RCC); Daugavpils distr.,
Kalupe, in mixed forest bark of falling down tree,
10.V1.2000, 1 ex., R.Cibulskis leg. (DUBC);
Daugavpils distr., Saliena p., Faltopi, in valley of
Pogulanka river in deciduous forest, 08.V1.2001,
1 ex., R.Cibulskis leg. (DUBC); Ventspils distr.,
Usma p., Moricsala, 06.1X.2002, 1 ex., U.Valainis
leg. (DUBC), 01.-30.IX.2003, 1 ex., U.Valainis leg.
(DUBC).

13.  Xantholinus (Helicophallus) distans
Mulsant & Rey, 1853

Seitlitz 1887-1891; Rathlef 1905; Silfverberg 1992;
Telnov et al. 1997; Silfverberg 2004; Telnov 2004

Examined material: 1 ex. Kraslava distr., Skeltini,
16.IX.1995, 1 ex., A.Barsevskis leg. (DUBC).
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Introduction

This article contains the information on a fauna
of the beetles (Coleoptera) of Naujene rural mu-
nicipality (Daugavpils district, Latvia). By the
purpose of research was more complete to study
a fauna of Coleoptera of the given area. There
was no till this moment concrete and complete
information in the Latvian literature about fauna
of Coleoptera in Naujene rural municipality. There
are publications, devoted to more extensive ar-
eas of Latvia (BarSevskis 1988, 1988a, 1993), in
which can find some information about a fauna
of the beetles of Naujene rural municipality; and
also articles devoted concrete taxa of Coleoptera
(Barsevskis 1989a, 1997, 1999; Bukejs 2005); and
series of publications (BarSevskis 1987, 1989,
1991, 1997a, 2001; BarSevskis et al. 2004; Telnov
2001; Telnov et al. 2006) in which contain the
information about localities of separate species
of the beetles.

65

This publication is the first part of results of our
research of a fauna of the beetles of Naujene
rural municipality. There is the information about
species of Coleoptera from 28 families (Leiodidae,
Silphidae, Scaphidiidae, Lucanidae, Geotrupidae,
Scarabaeidae, Buprestidae, Byrrhidae, Elateridae,
Throscidae, Lycidae, Cantharidae, Dermestidae,
Anobiidae, Cleridae, Dasytidae, Malachiidae,
Silvanidae, Erotylidae, Endomychidae,
Coccinellidae, Melandryidae, Meloidae,
Oedemeridae, Pyrochroidae, Anthicidae,
Tenebrionidae, Cerambycidae, Bruchidae,
Attelabidae) is given.

MATERIALSAND METHODS
The material was collected since 2000 till 2006 in

different places of Naujene rural municipality
(Daugavpils district, Latvia) (fig.1). In the given
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area various habitats were investigated: mixed
forest, a skirt, valley and bank of Daugava river
(Daugavas Loki Nature Park), bank of Lielais
Stropu lake, dry meadows, agrocenozis, park, bog
and forest clearing.

For the collecting of a stuff the various methods
were used: entomological net, pitfall trap and
visual obsevartion of habitats (under different
objects, on soil, on plants etc.). While studying
the fauna of Coleoptera of Naujene rural munici-
pality >720 specimens were collected.

The systematics, which is applied in H.
Silfverberg (2004), is used as the basis in this list
of species.

The material is stored in the collection of Insti-
tute of Systematic Biology Daugavpils Univer-
sity (DUBC) and in the private collection of au-
thor.

RESULTS

According to the results of the investigation hold
on the area of Naujene rural municipality 165 spe-
cies of Coleoptera belonging to 28 families were

Fig. 1. Location of research area.

Naujene rural municipality: 1 — Vecstropi, 2 —
Krauja, 3 — Stropi, 4 — 0,5 km E from Krizi
(Daugavpis City), 5 — Kasatniki, 6 — Lociki, 7 —
Naujene, 8 — Juzefova park, 9 — Vecpils, 10 —
Butiski, 11 — Vasargeliski, 12 — Buksti.

ascertained, from which 5 species are protected
in Latvia.

In the species list after the species name the place
where it was found and the collecting date are
indicated, in the brackets are indicated the number
of collected specimens, information about habi-
tat and collector‘s name abbreviation: A.Ba. —
Arvids BarSevskis, A.Bu. — Andris Bukejs, G.L. —
Guntis Lociks, M.B. — Maksims Balalaikins, M. S.
— M. Skutele.

LIST OF SPECIES.

Leiodidae Fleming, 1821

1. Sciodrepoides fumatus (Spence, 1815) —
Stropi, 16-17.06.2006. (2, in a cellar, A.Bu.).

Silphidae Latreille, 1807

2. Thanatophilus rugosus (Linnaeus, 1758) -
Lociki, 16.VIL.2001. (1, G.L.).

3. Thanatophilus sinuatus (Fabricius, 1775) -
Lociki, 16.VIL.2001. (1, G.L.).

4.  Thanatophilus dispar (Herbst, 1793) —
Lociki, 16.VIL.2001. (1, G.L.).

5. Oiceoptoma thoracica (Linnaeus, 1758) —
Stropi, IX.2003. (3, in pitfall trap, A.Bu.).

6. Phosphuga atrata (Linnaeus, 1758) —Lociki,
13.X.2000. (2, G.L.); Stropi, IX.2003. (2, in pitfall
trap, A.Bu.), 13.VIL.2005. (1, M.S.); Naujene,
15.X.2004. (9, Juzefova park, A.Ba.).

7. Nicrophorus investigator Zetterstedt,1824
—Naujene, 21.VL.2002. (3, in Juzefova park, A.Ba.).

8.  Nicrophorus fossor Erichson, 1837 (=inter-
ruptus Stephens,1830) —Naujene, 21.V1.2002. (1,
in Juzefova park, A.Ba.).

9. Nicrophorus vespilloides Herbst, 1783 —

Stropi, VIL.2003. (3, in pitfall trap, A.Bu.), [X.2003.
(3, in pitfall trap, A.Bu.).
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10. Nicrophorus vespillo (Linnaeus, 1758) —
Stropi, 05.VIIL.2006. (1, on cow excrements, A.Bu.).

Lucanidae Latreille, 1806

11. Sinodendron cylindricum (Linnaeus, 1758)
—Naujene, 21.V.2002. (6, in Juzefova park, A.Ba.),
25.V.2002. (3, Juzefova park, A.Ba.), 15.X.2004. (3,
Juzefova park, A.Ba.).

12.  Platycerus caprea (DeGeer, 1774) — Stropi,
27.V.2006. (1,A.Bu.), 16.V1.2006. (1,A.Bu.).

13. Platycerus caraboides caraboides
(Linnaeus, 1758) — Naujene, 24.V.2002. (1,
Juzefova park, A.Ba.), 15.X.2004. (6, Juzefova park,
A.Ba.); Stropi, 16.V1.2006. (2, mixed forest, under
dryrotten birch bole, A.Bu.; and four specimens
were observed).

14. Dorcus parallelopipedus (Linnaeus, 1758)
—Naujene, 25.V.2002. (2, Juzefova park, A.Ba.);
Stropi, 12.VI.2005. (2, on old birch, A.Bu.),
11.VIIL.2006. (1 dry specimen, forest near Lielais
Stropu lake, in dry rotten birch bole, A.Bu.). Pro-
tected species in Latvia.

Geotrupidae Latreille, 1806

15. Anoplotrupes stercorosus (L.G.Scriba, 1791)
—Stropi, VI-IX.2000-2004. (>40, mixed forest, in
pitfall, A.Bu.), 29.VI1.2006. (1, A.Bu.), 10.VII1.2006.
(1, A.Bu.), 11.VIIL.2006. (1, A.Bu.); Krauja,
28.VIL.2006. (1, A.Bu.).

16. Geotrupes spiniger (Marsham, 1802) —
Lociki, 06.VII1.2001. (1, G.L.), 18.1X.2001. (1, G.L.),
14.VIIL.2006 (1, dry meadows, A.Ba.).

17. Geotrupes stercorarius (Linnaeus, 1758) —
Stropi, [X.2003. (2, A.Bu.), 04.VII1.2006. (2, on cow
excrements, A.Bu.), 10.VIIL.2006. (2, A.Bu.).

18. Trypocopris vernalis vernalis (Linnaeus,
1758) — Butiski, 12.VIIL.2006. (1 dry specimen,
A.Bu. & M.B.).

Scarabaeidae Latreille, 1802
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19. Aphodius erraticus (Linnaeus, 1758) —
Lociki, 18.VIL.2001. (1, G.L.), 14.VIIL.2006. (3.
A.Bu.).

20. Aphodius subterraneus (Linnaeus, 1758) —
Lociki, 18.VI1.2001. (2,G.L.),27.VII1.2001. (2, G.L.).

21. Aphodius fossor (Linnaeus, 1758) — Lociki,
18.VI1.2001. (1, G.L.),27.VIIL.2001. (1, G.L.); Stropi,
20.VIL.2006. (7, in cow excrements, A.Bu.).

22. Aphodius rufipes (Linnaeus, 1758) — Stropi,
05.VIIIL.2006. (13, in cow excrements, A.Bu.);
Lociki, 18.VI1.2001. (2, G.L.).

23. Aphodius depressus (Kugelann, 1792) —
Lociki, 06.V.2001. (2, G.L.).

24. Aphodius distinctus (O.F.Miiller, 1776) —
Stropi, 16.1V.2006. (1, in flight), 23.1X.2006. (1, in
flight, A.Bu.).

25.  Aphodius prodromus (Brahm, 1790) — Stropi,
07.V.2006. (6, on horse excrements, A.Bu.).

26. Aphodius foetidus (Herbst, 1783) — Lociki,
18.VIL.2001. (2, G.L.); Stropi, 05.VII1.2006. (3, in
cow excrements, A.Bu.).

27. Aphodius fimetarius (Linnaeus, 1758) —
Lociki, 13.X.2000.(1, G.L.), 18.VIL2001. (5, G.L.),
27.VIIL.2001. (4, G.L.); Stropi, 05.V.2006. (1,A.Bu.),
07.V.2006. (1, A.Bu.), 17.VIL.2006. (3, A.Bu.),
29.VIL.2006. (9, A.Bu.), 04.VII1.2006. (4, in cow
excrements, A.Bu.), 05.VIIL.2006. (3, in cow
excrements, A.Bu.), 10.VIIL.2006. (2, A.Bu.).

28. Aphodius foetens (Fabricius, 1787) — Stropi,
29.VIL.2006. (1, A.Bu.), 04.VIIL.2006. (2, in cow
excrements, A.Bu.).

29. Aphodius ater (DeGeer, 1774) — Lociki,
18.VIL.2001. (1, G.L.).

30. Aphodius rufus (Moll, 1782) (=scybalarius
(Fabricius, 1781) — Lociki, 18.VIL.2001. (1, G.L.).

31. Aphodius plagiatus (Linnaeus, 1767) —
Naujene, 21.V.2002. (2, in Daugava river walley,
A.Ba.).
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32. Aphodius granarius (Linnaeus, 1767) —
Stropi, 29.VI1.2006. (1, A.Bu.).

33. Oxylomus sylvestris (Scopoli, 1763) — Lociki,
07.VIIL.2006.(1,G.L.).

34. Copris lunaris (Linnaeus, 1758) — Stropi,
05.VIIL.2006. (1, on fresh cow excrements, A.Bu.).
Protected species in Latvia.

35. Omaloplia ruricola (Fabricius, 1775)—Krizi,
0,5kmE, 12.VIL2006 (2, A.Ba.).

36. Amphimallon solstitiale solstitiale
(Linnaeus, 1758) — Stropi, 08.VII.2006. (1, in flight,
A.Bu.).

37. Melolontha melolontha (Linnaeus, 1758) —
Vasargeliski, 26.V1.2001. (1, G.L.).

38. Hoplia graminicola (Fabricius, 1792) —
Vasargeliski, 26.V1.2001. (1, G.L.).

39. Oryctes nasicornis nasicornis (Linnaeus,
1758) —Kasatniki, 09.VIIL.2001. (3, G.L.). Protected
species in Latvia.

40. Anomala dubia (Scopoli, 1763) -
Vasargeliski, 26.V1.2001. (1, G.L.); Stropi,
27.V1.2006. (1, A.Bu.), 08.VIL.2006. (1, A.Bu.).

41. Phyllopertha horticola (Linnaeus, 1758) —
Stropi, 09.VI1.2006. (2, agrocenozis, A.Bu.),
27.V1.2006. (1,A.Bu.).

42. Cetonia aurata aurata (Linnaeus, 1758) —
Lociki, 20.V.2001. (1,G.L.), 21.VIL.2001. (1, G.L.);
Butiski, 12.VII1.2006. (1, A.Bu. & M.B.); Stropi,
1X.2003. (1, A.Bu.), 16-17.V1.2006. (1, A.Bu.),
27.V1.2006. (>20, on flowers of Umbelliferae,
A.Bu.), 09.VIL.2006. (1, old forest clearing, A.Bu.).

43. Potosia cuprea metallica (Herbst, 1782) —
Lociki, 22.V1.2001. (1, G.L.); Stropi, 16.V1.2006. (1,
old forest clearing, A.Bu.), 09.VII1.2006. (2, old
forest clearing, A.Bu.).

44. Trichius fasciatus (Linnaeus, 1758) — Stropi,
28.VI1.2006. (1, old forest clearing, A.Bu.); Krauja,

28.VIL.2006. (1, A.Bu.); Lociki, 21.VIL.2001. (1,
G.L.),06.VIIL2001. (1, G.L.).

Buprestidae Leach, 1815

45. Chalcophora mariana mariana (Linnaeus,
1758) — Vasargeliski, 26.V1.2001. (2, G.L.); Stropi,
28.V1.2006. (1, old forest clearing, on dry pine
bole, A.Bu.). Protected species in Latvia.

46. Poecilonota variolosa variolosa (Paykull,
1799) — Naujene, 25.V.2002. (2, Juzefova park,
A.Ba.).

47. Anthaxia quadripunctata (Linnaeus, 1758)
— Stropi, 28.V1.2006. (1, old forest clearing, A.Bu.),
02.VIL.2006. (1, A.Bu.), 09.VIL.2006. (1, old forest
clearing, A.Bu.); Lociki, 14.VIIL.2006. (1,A.Ba.).

48. Anthaxia godeti Gory, Laporte de Castelnau,
1839—Kriz, 0,5 km E, 12.VIL.2006 (1,A.Ba.).

49. Trachys minutus (Linnaeus, 1758) — Stropi,
26-27.V.2006. (2, A.Bu.), 03.VI1.2006. (3, A.Bu.),
11.VII1.2006. (3, A.Bu.); Butiski, 12.VIIL.2006. (2,
valley of Daugava river, A.Bu. & M.B.),
21.VIIL.2006. (1, near Daugava river, A.Bu. &
M.B.); Lociki, 26.V.2001. (1,G.L.), 24.VII1.2001. (1,
G.L.), 14.VIIL.2006. (5,A.Ba.).

50. Trachys troglodytes Gyllenhal, 1817 — Lociki,
05.VIIL.2001. (1, G.L.); Stropi, 11.VIIL.2006.
(1,A.Bu.).

Byrrhidae Latreille, 1804

51. Morychus aeneus (Fabricius, 1775) —Lociki,
29.V.2001.(1,G.L.).

52.  Cytilus sericeus (Forster, 1771) — Stropi, 29-
30.IV.2006. (2, agrocenozis, A.Bu.), 01.V.2006. (1,
A.Bu.).

53. Byrrus pilula pilula (Linnaeus, 1758) —
Lociki, 22.V1.2001. (1, G.L.).

Throscidae Laporte de Castelnau, 1840
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54. Trixagus dermestoides (Linnaeus, 1767) —
Vasargeliski, 02.VII.2001. (1, G.L.); Lociki,
26.V1.2001.(1, G.L.).

Elateridae Leach, 1815

Distribution of click-beetles species of Latvia‘s
fauna see in A.Barsevskis (2005).

55.  Agrypnus murinus (Linnaeus, 1758)— Stropi,
13.V.2006. (1, A.Bu.), 03.VL.2006. (2, A.Bu),
09.V1.2006. (1, agrocenozis, A.Bu.), 16.V1.2006. (2,
A.Bu.),27.V1.2006. (1, A.Bu.), 02.VIL.2006. (1,
A.Bu.).

56. Athous subfuscus (Miiller, 1767) — Stropi,
09.V1.2006. (7, A.Bu.), 09.VIL2006. (1, forest clear-
ing, A.Bu.).

57. Cidnopus aeruginosus (Olivier, 1790) —
Stropi, 05.V.2006. (2, A.Bu.), 13.V.2006. (2, A.Bu.),
03.V1.2006. (3,A.Bu.), 09.V1.2006. (2, A.Bu.).

58. Ctenicera pectinicornis (Linnaeus, 1758) —
Stropi, 03.V1.2006. (2, A.Bu.).

59. Actenicerus sjaelandicus (O.F Miiller, 1764)
—Stropi, 03.V.2006. (3, A.Bu.).

60. Prosternon tessellatum (Linnaeus, 1758) —
Butiski, 12.VIIL.2006. (2, valley of Daugava river,
A.Bu. & M.B.).

61. Selatosomus cruciatus (Linnaeus, 1758) —
Stropi, 29.1V.2006. (1, mixed forest, in dry rotten
birch bole, A.Bu.).

62. Selatosomus aeneus (Linnaeus, 1758) —
Stropi, 29-30.1V.2006. (4, A.Bu.), 05.V.2006. (2,
agrocenozis, A.Bu.), 06.V.2006. (1, A.Bu.),
13.V.2006. (9, A.Bu.), 26-27.V.2006. (3, A.Bu.),
09.VIL.2006. (3, agrocenozis, A.Bu.), 17.VIL.2006.
(1,A.Bu.).

63. Ampedus sanguinolentus (Schrank, 1776) —
Naujene, 25.V.2002. (1, Juzefova Park, A.Ba.).

64. Agriotes obscurus (Linnaeus, 1758) —
Naujene, 25.V.2002. (1, Juzefova Park, A.Ba.);
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Stropi, 03.V1.2006. (1, A.Bu.), 09.V1.2006. (1,
agrocenozis, A.Bu.).

65. Ectinus aterrimus (Linnaeus, 1761) — Stropi,
03.VI1.2006. (5,A.Bu.), 09.V1.2006. (1, agrocenozis,
A.Bu.).

66. Dalopius marginatus (Linnaeus, 1758) —
Stropi, 14.V.2006. (1, bank of Lielais Stropu lake,
A.Bu.),26-27.V.2006. (1, A.Bu.), 03.V1.2006. (1,
A.Bu.),09.V1.2006. (3, agrocenozis, A.Bu.).

67. Cardiophorus ruficollis (Linnaeus, 1758) —
Stropi, 29-30.1V.2006. (5, A.Bu.), 06.V.2006. (1,
A.Bu.).

Lycidae Laporte de Castelnau, 1840

68. Platycis minutus (Fabricius, 1787) — Lociki,
08.VIIL.2001.(1,G.L.)

69. Lygistopterus sanguineus (Linnaeus, 1758)
—Naujene, 25.V.2002. (2, Juzepova park, A.Ba.).

Cantharidae Imhoff, 1856

70. Cantharis fusca Linnaeus, 1758 — Lociki,
26.V.2001.(2,G.L.).

71. Cantharis rustica Fallén, 1807 — Naujene,
25.V.2002. (1, Juzevofa park, A.Ba.); Stropi,
27.V1.2006. (1, A.Bu.).

72. Cantharis nigricans (O.F.Miiller, 1776) —
Lociki, 26.V.2001. (1, G.L.); Stropi, 03.V1.2006. (1,
A.Bu.), 09.V1.2006. (2, A.Bu.).

73. Cantharis pellucida Fabricius, 1792 — Lociki,
26.V.2001. (1, G.L.); Naujene, 25.V.2002. (3,
Juzefova park, A.Ba.); Stropi, 03.V1.2006. (1,
A.Bu.), 09.V1.2006. (1, A.Bu.).

74. Cantharis livida Linnaeus, 1758 — Stropi,
26-27.V.2006. (1, A.Bu.), 09.V1.2006. (1,
agrocenozis, A.Bu.), 16.V1.2006. (1, A.Bu.).

75. Cantharis fulvicollis Fabricius, 1792 —
Stropi, 02.VIL.2006. (1, A.Bu.), 09.VIL.2006. (1, old
forest clearing, A.Bu.).
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76. Rhagonicha fulva (Scopoli, 1763) —Butiski,
12.VIIL.2006. (>15, valley of Daugava river, A.Bu.
& M.B.); Krauja, 28.VIL.2006. (2, A.Bu.); Lociki,
21.VIL.2001. (1, G.L.); Vecstropi, 14.VI1.2005. (1,
M.S.).

71. Rhagonycha limbata Thomson, 1864 —
Lociki, 15.V.2001. (1, G.L.); Stropi, 09.VIL.2006. (2,
old forest clearing, A.Bu.).

Dermestidae Latreille, 1807

78. Dermestes lardarius Linnaeus, 1758 —
Lociki, 10.VIIL.2001. (3, G.L.); Stropi, 24.111.2006.
(1, 1in room, A.Bu.).

79. Attagenus smirnovi Zhantiev, 1973 — Stropi,
V.2004. (1, A.Bu.).

80. Anthrenus scrophulariae scrophulariae
(Linnaeus, 1758) — Stropi, 13.V.2006. (33, on flow-
ers of Prumus sp., A.Bu.).

81. Anthrenus museorum (Linnaeus, 1761) —
Lociki, 22.V1.2001. (2, G.L.); Stropi, 17.VI1.2006.
(2,A.Bu.).

Anobiidae Kirby, 1837

82. Ptinus fur (Linnaeus, 1758) — Lociki,
07.VIIL.2001.(1,G.L.).

83. Ptinus raptor Sturm, 1837 — Lociki,
07.VIIL.2001.(1,G.L.).

84. Cacotemnus rufipes (Fabricius, 1792) —
Stropi, 22.VI1.2006. (1, A.Bu.).

85. Hadrobregmus pertinax (Linnaeus, 1758) —
Lociki, 07.VIIL.2001. (1, G.L.); Stropi, 13.V.2006.
(3,A.Bu.).

86. Priobium carpini (Herbst, 1793) — Vecstropi,
14.VIL.2005. (1, M.S.).

Cleridae Latreille, 1802

87. Tillus elongatus (Linnaeus, 1758) — Stropi,
09.VIL.2006. (1, A.Bu.).

88. Korynetes caeruleus (DeGeer, 1775) — Lociki,
16.VIL.2001.(1,G.L.), 02.VIIL.2001. (1, G.L.).

Melyridae Leach, 1815

89. Dasytes niger (Linnaeus, 1761) — Stropi,
13.V.2006. (2, A.Bu.); Butiski, 12.VII1.2006. (1, val-
ley of Daugava river, A.Bu. & M.B.).

Dasytes plumbeus (O.F.Miiller, 1776) — Lociki,
21.VIL.2001. (1, G.L.), 27.VIIL.2001. (2, G.L.);
Krauja, 28.VI1.2006. (1, A.Bu.); Stropi, 09.VI1.2006.
(4, forest clearing, A.Bu.).

90. Dasytes fusculus (Illiger, 1801) — Stropi,
09.V1.2006. (1, A.Bu.), 28.V1.2006. (1, forest clear-
ing, A.Bu.).

91. Dolichosoma lineare (Rossi, 1792) — Stropi,
08.VIL.2006. (1, A.Bu.), 09.VIL.2006. (1, old forest
clearing, A.Bu.).

92. Malachius bipustulatus (Linnaeus, 1758) —
Naujene, 25.V.2002. (3, Juzefova park, A.Ba.);
Stropi, 13.V.2006. (1, A.Bu.).

93. Anthocomus rufus (Herbst, 1784) — Lociki,
14.VII1.2001. (1, G.L.); Stropi, 11.VII1.2006. (1,
A.Bu.).

94. Anthocomus equestris (Fabricius, 1781) (=
bipunctatus Harer) — Stropi, 09.V1.2006. (1, A.Bu.),
17.VI1.2006. (1, A.Bu.).

Silvanidae Kirby, 1837

95. Uleiota planata (Linnaeus, 1761) — Krauja,
28.VI1.2006. (1,mixed forest, under a bark of dead
fir, A.Bu.); Buksti, 03.VIIL.2001. (2, G.L.).
Erotylidae Latreille, 1802

96. Tritoma subbasalis (Reitter, 1896) — 29-
30.IV.2006. (4, on fresh birch stump, A.Bu.).

97. Triplax rufipes (Fabricius, 1775) — Stropi,
11.VIIL.2006. (4, in fungi, A.Bu.).

Endomychidae Leach, 1815
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98.  Endomychus coccineus (Linnaeus, 1758)
— Stropi, 14.V.2006. (3, swampy bank of Lielais
Stropi lake, A.Bu.).

Coccinellidae Latreille, 1807

99.  Chilochorus renipustulatus (L.G.Scriba,
1790)— Stropi, 29-30.1V.2006. (1, A.Bu.); Lociki,
26.VIIL.2001.(1,G.L.).

100.  Exochomus quadripustulatus (Linnaeus,
1758)— Stropi, 27.1V.2006. (1, in flight, A.Bu.).

101. Coccinula quatuordecimpustulata
(Linnaeus, 1758) — Butiski, 12.VII1.2006. (4, val-
ley of Daugava river, A.Bu. & M.B.); Stropi,
05.V.2006. (1, A.Bu.), 08.VIL.2006. (1, A.Bu.),
04.VII1.2006. (1, A.Bu.), 10.VIIL.2006. (1, A.Bu.);
Lociki, 27.VII1.2001. (1, G.L.).

102. Anisosticta novemdecimpunctata
(Linnaeus, 1758) — Butiski, 12.VII1.2006. (2, val-
ley of Daugva river, A.Bu. & M.B.); Stropi,
08.VIL.2006. (1,A.Bu.), 11.VIIL.2006. (3, A.Bu.).

103. Propylea  quatuordecimpunctata
(Linnaeus, 1758) — Buksti, 03.VIIL.2001. (1, G.L.),
Lociki, 06.VIIL.2001. (1, G.L.); Stropi, 06.V.2006.
(1,A.Bu.), 09.V1.2006. (1, A.Bu.), 09.VIL.2006. (2,
old forest clearing, A.Bu.), 17.VIL.2006. (1, A.Bu.),
10.VIIL.2006. (1, A.Bu.), 11.VIII1.2006. (1, A.Bu.) ;
Krauja, 28.VIL.2006. (1, A.Bu.); Butiski,
12.VII1.2006. (3, valley of Daugav river, A.Bu. &
M.B)).

104.  Calvia decemguttata (Linnaeus, 1767) —
Stropi, 13.VIL.2005. (1, M.S.).

105.  Calvia quatuordecimguttata (Linnaeus,
1758) — Lociki, 14.VII1.2001. (1, G.L.); Stropi,
09.VIL.2006. (1, old forest clearing, A.Bu.).

106.  Anatis ocellata (Linnaeus, 1758) — Stropi,
09.VIIL.2006. (1, old forest clearing, A.Bu.).

107.  Tytthapsis sedecimpunctata (Linnaeus,

1761)—Lociki, 02.VIIL.2001. (1, G.L.), 27.VIIL.2001.
(1,G.L.); Stropi, 23.IX.2006. (1, A.Bu.).
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108.  Halyzia sedecimguttata (Linnaeus, 1758)
— Lociki, 02.VIIL.2001. (1, G.L.); Stropi, 29-
30.IV.2006. (1, A.Bu.).

109. Psyllobora vigintiduopunctata
(Linnaeus, 1758)— Lociki, 21.VIL.2001. (1, G.L.);
Stropi, 13.VIL.2005. (1,M.S.), 05.V.2006. (1,A.Bu.),
27.V1.2006. (1, A.Bu.), 17.VIL.2006. (2, A.Bu.);
Butiski, 21.VIIL.2006. (1, valley of Daugavariver,
A.Bu. & M.B.).

110.  Aphidecta obliterata (Linnaeus, 1758) —
Lociki, 13.X.2000. (3, G.L.).

111.  Hippodamia notata (Laicharting, 1781) —
Butiski, 12.VIIL.2006. (2, valley of Daugava river,
A.Bu. & M.B.), 21.VII1.2006. (1, valley of Daugava
river, A.Bu. & M.B.); Krauja, 28.VIIL.2006. (2,
A.Bu.); Stropi, 29.VI1.2006. (3, A.Bu.), 11.VIIL.2006.
(1, A.Bu.); Lociki, 21.VIL.2001. (1, G.L.),
24.V11.2001. (1, G.L.).

112.  Hippodamia tredecimpunctata
(Linnaeus, 1758) — Lociki, 21.VIL.2001. (1, G.L.);
Stropi, 09.V1.2006. (1, A.Bu.), 10.VIIL.2006. (1,
A.Bu.); Butiski, 12.VIIL.2006. (1, valley of Daugava
river, A.Bu. & M.B.).

113.  Hippodamia variegata (Goeze, 1777) —
Butiski, 12.VIIL.2006. (2, valley of Daugava river,
A.Bu. & M.B.).

114.  Coccinella septempunctata Linnaeus,
1758 — Butiski, 12.VIIL.2006. (1, valley of Daugava
river, A.Bu. & M.B.), 21.VIIL.2006. (1, valley of
Daugava river, A.Bu. & M.B.); Lociki, 06.VIIL.2001.
(1, G.L.); Stropi, 26-27.V.2006. (2, A.Bu.),
29.VIL.2006. (1, A.Bu.).

115.  Coccinella magnifica Redtenbacher, 1843
(= distincta Faldermann, 1837) — Stropi,
09.VI1.2006. (1, A.Bu.); Butiski, 21.VII1.2006. (1,
valley of Daugava river, A.Bu. & M.B.).

116. Coccinella quinquepunctata Linnaeus,
1758 — Lociki, 08.VIIL.2001. (1, G.L.); Butiski,
12.VIIL.2006. (2, valley of Daugava river, A.Bu. &
M.B.), 21.VIIL.2006. (2, valley of Daugava river,
A.Bu. & M.B.).



Bukejs A.

117.  Adalia bipunctata (Linnaeus, 1758) —
Lociki, 13.X.2000. (3, G.L.); Butiski, 12.VII1.2006.
(1, valley of Daugavariver, A.Bu. & M.B.).

118.  Subcoccinella vigintiquatuorpunctata
(Linnaeus, 1758) — Lociki, 20.VIIL.2001. (5, G.L.);
Stropi, 27.V1.2006. (1, A.Bu.); Butiski, 12.VIIL.2006.
(5, valley of Daugava river, A.Bu. & M.B.),
21.VIIL.2006. (2, near Daugava river, A.Bu. & M.B.).

Melandryidae Leach, 1815

119. Melandrya dubia (Schaller, 1783) —
Naujene, 24.V.2002. (1, Juzefova park, A.Ba.),
25.V.2002. (2, Juzefova park, A.Ba.). Itis a single
locality in eastern Latvia (in valley of river
Daugava).

Tenebrionidae Latreille, 1802

120.  Lagria hirta (Linnaeus, 1758) — Krauja,
28.VIL.2006. (1, A.Bu.).

121.  Opatrum riparium Scriba, 1865 — Buksti,
21.X.2000. (1, G.L.).

122. Melanimon tibiale (Fabricius, 1781) —
Stropi, 29-30.1V.2006. (1, A.Bu.).

123.  Uloma culinaris (Linnaeus, 1758) —
Kasatniki, 09.VII1.2006. (2, G.L.); Stropi, VIL.2003.
(1,A.Bu.).

124.  Uloma rufa (Piller, Mitterpacher, 1783) —
Stropi, IX.2003. (1, A.Bu.).

125.  Tribolium castaneum (Herbst, 1797) —
Stropi, 09.V1.2006. (1, A.Bu.). Synantropic spe-
cies.

126.  Tenebrio molitor (Linnaeus, 1758) —
Lociki, 16.VIL.2001. (1, G.L.). Synantropic species.

127.  Mycetochara flavipes (Fabricius, 1792) —
Naujene, 25.V.2002. (3, Juzefova park, A.Ba.).

128.  Bolitophagus reticulatus (Linnaeus, 1767)
—Stropi, 29-30.1V.2006. (4, A.Bu.), 29.VIL.2006. (2,

A.Bu.); Butiski, 12.VIIL.2006. (4, A.Bu. & M.B.),
21.VIIL.2006. (1, A.Bu. & M.B.); Krauja,
28.VIL.2006. (4, A.Bu.); Vasargeliski, 26.V1.2001.
(1,G.L).

129.  Crypticus quisquilius (Linnaeus, 1761) —
Stropi, VIL.2002. (3, A.Bu.), VII1.2002. (8, A.Bu.),
27.V1.2006. (1, A.Bu.); Vasargeliski, 26.V1.2006. (1,
GL).

130.  Diaperis boleti (Linnaeus, 1758) — Stropi,
14.V.2006. (4, bank of Lielais Stropu lake, in fungi,
A.Bu.), 16.V1.2006. (2, old forest clearing, A.Bu.).

Oedemeridae Latreille, 1810

131.  Chrysanthia viridissima (Linnaeus, 1758)
—Stropi, 08.VIL.2006. (1, A.Bu.).

132, Chrysanthia geniculata (W.Schmidt,
1846) (= nigricornis Westhoff, 1881) — Krauja,
28.VII1.2006. (1, A.Bu.); Stropi, 17.VII.2006. (1,
A.Bu.), 08.VIL2006. (8, A.Bu.), 09.VI1.2006. (2, old
fores clearing, A.Bu.), 29.VIL.2006. (2, A.Bu.),
11.VIIL.2006. (1, A.Bu.).

133.  Oedemera lurida (Marsham, 1802) —
Krauja, 28.VIL.2006. (1, A.Bu.); Stropi, 27.V.2006.
(1,A.Bu.), 08.VIL.2006. (1, A.Bu.).

134.  Oedemera virescens (Linnaeus, 1767) —
Stropi, 26-27.V.2006. (1, A.Bu.), 09.VI1.2006. (1, 0ld
forest clearing, A.Bu.).

Meloidae Gyllenhal, 1810

135.  Meloe violaceus Marsham, 1802 — Stropi,
02.V.2006. (1, mixed forest, in dry rotten birch bole,
A.Bu.). Protected species in Latvia.

Pyrochroidae Latreille, 1807

136.  Pyrochroa coccinea (Linnaeus, 1761) —
Stropi, 09.VI1.2006. (1, old forest clearing, A.Bu.).

137.  Schizotus pectinicornis (Linnaeus, 1758)
—Lociki, 26.V.2001. (1, G.L.).

Anthicidae Latreille, 1819
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138.  Notoxus monoceros monoceros
(Linnaeus, 1760) — Butiski, 12.VIIL.2006. (5, near
Daugava river, A.Bu. & M.B.); Stropi, VIII.2000.
(2, sandy agrocenozis, A.Bu.), 20.IX.2005. (1,
A.Bu.), 26-27.V.2006. (1, A.Bu.), 08.VIL.2006. (1,
A.Bu.), 13.VIIL.2006. (1,A.Bu.).

139.  Omonadus floralis (Linnaeus, 1758) —
Lociki, 07.VII1.2001. (1,G.L.), 20.VIIL.2001. (1, G.L.);
Stropi, 02.VI1.2006. (1, A.Bu.).

Cerambycidae Latreille, 1802

140.  Spondylis buprestoides (Linnaeus, 1758)
—Stropi, VII.2002. (1, A.Bu.), 09.V1.2006. (frag-
ments of a body, mixed forest, A.Bu.), 29.VIL.2006.
(2, A.Bu.); Vecstropi, 14.VIL.2005. (2, M.S.).

141.  Tetropium castaneum (Linnaeus, 1758) —
Stropi, 09.VIL.2006. (9, old forest clearing, under
a bark of dead arbor, A.Bu.).

142.  Rhagium mordax (DeGeer, 1775) — Stropi,
13.V.2006. (1, A.Bu.), 14.V.2006. (2, bank of Lielais
Stropu lake, A.Bu.), 03.V1.2006. (2, A.Bu.),

143.  Oxymirus cursor (Linnaeus, 1758)— Stropi,
09.VL.2006. (fragments of a body, mixed fors,
A.Bu.).

144.  Pachyta quadrimaculata (Linnaeus, 1758)
—Krauja, (1, on a flower of Umbelliferae, A.Bu.).

145.  Dinoptera collaris (Linnaeus, 1758) —
Stropi, 28.V1.2006. (1, old forest clearing, on a
flower of Rubus idaeus, A.Bu.), 09.VII1.2006. (1,
old forest clearing, A.Bu.), 04.VII1.2006. (1, A.Bu.).

146.  Pseudovadonia livida (Fabricius, 1776)
—Stropi, 27.V1.2006. (1, A.Bu.), 02.VIL.2006. (1,
A.Bu.), 17.VIL.2006. (1, A.Bu.).

147.  Paracorymbia maculicornis
maculicornis (DeGeer, 1775)— Stropi, 10.VL.2006.
(2, on a flower, A.Bu.), 08.VIL.2006. (1, A.Bu.),
09.VIL.2006. (2, old forest clearing, A.Bu.).
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148.  Stictoleptura rubra rubra (Linnaeus,
1758) — Krauja, 28.VIL.2006. (2, A.Bu.); Stropi,
29.VIL.2006. (1, A.Bu.); Butiski, 12.VIIL.2006. (1,
valley of Daugava river, A.Bu. & M.B.).

149. Anastrangalia reyi (Heyden, 1889) —
Stropi, 28.V1.2006. (2, old forest clearing, A.Bu.),
09.VIL.2006. (1, old forest clearing, A.Bu.).

150. Leptura quadrifasciata quadrifasciata
Linnaeus, 1758 — Butiski, 12.VII1.2006. (1, valley
of Daugava river, A.Bu. & M.B.); Naujene,
25.V.2002. (1, Juzefova park, A.Ba.); Stropi,
27.V1.2006. (1, on a flower of Umbelliferae, A.Bu.),
28.V1.2006. (1, old fores clearing, A.Bu.),
09.VIL.2006. (1, old forest clearing, A.Bu.),
29.VIL.2006. (6, A.Bu.).

151.  Stenurella melanura (Linnaeus, 1758) —
Stropi, 08.VIIL.2006. (3, A.Bu.), 09.VI1.2006. (4, old
forest clearing, A.Bu.).

152.  Stenurella bifasciata bifasciata
(O.F.Miiller, 1776) — Butiski, 12.VII1.2006. (1, val-
ley of Daugava river, A.Bu. & M.B.).

153. Obrium cantharinum cantharinum
(Linnaeus, 1767) — Stropi, 02.VI1.2006. (1, A.Bu.).

154.  Callidium violaceum (Linnaeus, 1758) —
Stropi, 13.VIL.2005. (1,M.S.),27.V.2006. (1,A.Bu.),
10.V1.2006. (1, A.Bu.).

155.  Xylotrechus rusticus (Linnaeus, 1758) —
Naujene, 25.V.2002. (2, Juzefova park, A.Ba.).

156.  Lamia textor (Linnaeus, 1758) — Stropi,
13.VIL.2005. (1, M.S.).

157.  Pogonocherus decoratus Fairmaire, 1855
— Stropi, 26.VIL.2006. (1, a forest near Lielais
Stropu lake, A.Bu.).

158.  Tetrops praeustus (Linnaeus, 1758) —
Stropi, 16-17.V1.2006. (1, A.Bu.).

Bruchidae Latreille, 1802
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159.  Bruchus loti Paykull, 1800 — Naujene,
25.V.2002. (1, Juzefova park, A.Ba.).

160.  Bruchus atomarius (Linnaeus, 1761) —
Stropi, 29.VIL.2006. (1, A.Bu.).

Attelabidae Billberg, 1820

161. Neocoenorrhinus aequatus (Linnaeus,
1767)— Stropi, 10.V1.2006. (4, on flowers of Aronia
melanocarpa, A.Bu.), 17.VIL.2006. (1,A.Bu.).

162.  Byctiscus betulae (Linnaeus, 1758) —
Lociki, 26.V.2001. (1, G.L.); Stropi, 09.V1.2006. (1,
A.Bu.).

163. Byctiscus populi (Linnaeus, 1758) —
Stropi, 09.V1.2006. (1, A.Bu.).

164. Deporaus betulae (Linnaeus, 1758) —
Lociki, 19.V.2001. (1, G.L.), 26.V.2001. (1, G.L.);
Naujene, 25.V.2002. (1, Juzefova park, A.Ba.).

165. Apoderus coryli (Linnaeus, 1758) —
Vecpils, 21.VIIL.2006. (1, A.Bu.); Stropi, 09.V1.2006.
(1,A.Bu.); Butiski, 03.VIIL.2001. (1,G.L.).

Among recorded species 75 are new for fauna of
Naujene rural municipality: Leiodidae (1),
Silphidae (3), Geotrupidae (2), Scarabaeidae (7),
Buprestidae (5), Byrrhidae (1), Elateridae (5),
Throscidae (1), Lycidae (2), Dermestidae (3),
Anobidae (4), Cleridae (2), Melyridae (3),
Silvanidae (1), Erotydae (1), Coccinellidae (5),
Oedemeridae (2), Pyrochroidae (1), Anthicidae
(1), Tenebrionidae (9), Cerambycidae (11),
Bruchidae (1) and Attelabidae (4).

Recorded several species which are included in
the list of indicators of natural forest habitats:
Dorcus parallelipipedus (Linnaeus, 1758),
Platycerus caprea (DeGeer, 1774), Platycerus
caraboides caraboides (Linnaeus, 1758),
Chalcophora mariana mariana (Linnaeus, 1758),
Poecilonota variolosa variolosa (Paykull, 1799),
Melandrya dubia (Schaller, 1783).

The records published in the article will complete
the information about Coleoptera species distri-
bution in Latvia.
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The archipelago of Berezovye Islands (83919
hectares), one of the largest regional complex
sanctuaries in the Leningrad Region, is situated
in the north-eastern part of the Gulf of Finland, in
2-4 km to the west of the town of Primorsk. It
comprises 3 big islands: Bolshoy Berjozovy,
Zapadny Berezovy and Severny Berezovy with
total area 81.8 sq. km, and about 30 small islands.

Initially, the archipelago was included in the
Vyborgsky sanctuary, established in 1976. The
status of an individual protected arca was
granted to the archipelago of Berezovye Islands
in 1996 to preserve the habitats of rare plant and
animal species, large colonies of nesting birds
and the stop-over sites of waterfowl during their
spring and autumn migrations, to protect the
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breeding sites of the Baltic ringed seal and grey
seal as well as spawning grounds and fattening
places of marketable fishes.

As an interesting and well-defined study object,
the flora of the islands has permanently attracted
the interest of botanists. Before 1939 floristic in-
vestigations on the Berezovye Islands were car-
ried out by Finnish botanists (mainly by E.
Nylander in 1851 and V. Erkamo in 1934), but the
old data on the flora (literature and herbarium
specimens) are very scanty. The revision of plant
specimens, kept at the Botanical Museum of
Helsinki University (H), revealed only 42 speci-
mens, collected on the archipelago. Since 1939
the islands have remained a closed military zone
for more than 50 years and were not accessible
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for botanists. In 1989 N.N. Tzvelev (Komarov
Botanical Institute) visited the biggest islands
of archipelago and published the information of
the most interesting findings on these islands as
well as the vegetation description (I{genes, 1991,
1992). In 2004-2005 the detailed floristic research
on the archipelago was carried out by the author
of this paper (I'maskosa, 2005). For the first time
the flora of all islands of the archipelago, includ-
ing the smallest ones, was studied, many locali-
ties of rare and threatened in North-West Russia
plant species were recorded and mapped with
GPS employment. Besides a traditional route
method of investigation, a cartographical method
(plant recording with the use of 1x1 km squares)
has been applied to get more precise data on the
distribution and frequency of each species on
the islands.

As the result of the author’s own investigations
and critical summarizing of all available data on
the archipelago’s flora, collected from literature
sources, archives and herbarium specimens, 610
vascular plant species (including established al-
iens) from 302 genera and 95 families were regis-
tered on the Berezovye Islands archipelago.

Taking into consideration comparatively small
area of the archipelago (84 sq. km), the number of
species on the islands is rather high. The main
factors, causing a considerable plant species rich-
ness of the island flora, are as follows: signifi-
cant diversity of habitat types, climatic condi-
tions, high degree of safety of the islands’ eco-
systems and at the same time a long history of
settlements and land use on the largest islands.

Of particular interest in botanical respect is the
flora of coastal meadows and seashores, which
are habitats of many rare and protected in the
Leningrad region plant species: Carex
mackenziei V.Krecz., C. scandinavica
E.W.Davies, C. glareosa Wahl., Blysmus rufus
(Huds.) Link, Centaurium pulchellum (Sw.)
Druce, C. littorale (D.Turner) Gilmour, Myrica
gale L., Scutellaria hastifolia L., Tripolium
vulgare Nees, Tripleurospermum maritimum (L.)
Koch, Atriplex praecox Hulph., A. calotheca

(Rafn) Fries, Allium schoenoprasum L., etc. A
group of aquatic halophilous plants is well rep-
resented in the flora of the islands. Batrachium
marinum Fries, Potamogeton pusillus L.,
Stuckenia marina (L.) Tzvel., S. filiformis (Pers.)
Borner, Zannichellia repens Boenn. are wide-
spread on the archipelago. In numerous small
shallow lagoons and coastal lakes, where salin-
ity increases considerably due to high insula-
tion and water evaporation, such rare halophytes
as Najas marina L. and Ruppia brachypus J. Gay
occur. Another aquatic plant species, which de-
serves special mention, is Alisma wahlenbergii
(Holmb.) Juz., a Baltic Sea endemic plant. Its
populations on the islands of the archipelago
are the biggest ones in the Baltic Region. The
sandy and sand-stony littoral is developed on
many islands. Besides common plant communi-
ties with Leymus arenarius (L.) Hochst.,
Honckenya peploides (L.) Ehrh., Isatis tinctoria
L., Cakile baltica Jord. ex Pobed., Calamagrostis
meinshausenii (Tzvel.) Viljasoo, Senecio viscosus
L., Lathyrus maritimus Bigel., etc., on sandy
ridges and dunes a very interesting community
with Carex arenaria L., Festuca arenaria
Osbeck, F. sabulosa (Anderss.) Lindb. f. and
Empetrum subholarcticum V. Vasil. occurs. Other
very peculiar plant communities on the islands
are coastal black alder forests with Molinia
caerulea (L.) Moench , Chamaepericlymenum
suecicum (L.) Aschers. et Graebn., Succisa
pratensis Moench, Calluna vulgaris (L.) Hull,
Juncus balticus Willd., Myrica gale L., wide-
spread along the stony seashores.

It is interesting, that many above-mentioned spe-
cies, being very rare plants in the Leningrad Re-
gion, are very common and abundant on the
Berezovye Islands and typical components of
plant communities. At the same time, some com-
mon for the mainland plant species are absent or
rare on the islands. For instance, typical fresh-
water species (aquatic and coastal-aquatic) play
insignificant role in the archipelago’s flora.

Species of bogs (mainly raised and transitory

mires), boggy meadows and swampy black alder
thickets are represented very well on the islands.
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Of a great interest are pine-peat moss mires on
Bolshoy and Zapadny Berezovye Islands, where
some rare in the Leningrad Region species oc-
cur: Lycopodiella inundata (L.) Holub,
Rhynchospora fusca (L.) Ait., Drosera
intermedia Hayne, Kreczetowiczia caespitosa
(L) Tzvel.

Among the numerous small islands of the archi-
pelago an uninhabited island Maly Berezovy
(with area about 0.44 sq. km) turned out to be the
most original and interesting in connection ofits
flora and vegetation. In contradiction to other
islands, where mainly coniferous and small-
leaved forests predominate, this island is cov-
ered by a typical broad-leaved forest with 7ilia
cordata L., Acer platanoides L., Quercus robur
L. and Fraxinus excelsior L. Besides many com-
mon boreal species, the herbaceous-dwarf shrub
layer includes of some nemoral and boreonemoral
species: Poa nemoralis L., Polygonatum
multiflorum (L.) All., Paris quadrifolia L.,
Ficariaverna Huds., Milium effusum L., Stellaria
holostea L., S. nemorum L., Anemonoides
nemorosa (L.) Holub, Scrophularia nodosa L.,
Dryopteris filix-mas (L.) Schott, D. expansa (C.
Presl) Fras.-Jenk. et Jermy, Melandrium dioicum
(L.) Coss. et Germ., Ribes alpinum L., Melica
picta C. Koch., Mercurialis perennis L., Cory-
dalis solida (L.) Clairv. The latter three species
are absent on the other islands of the archipelago.
Melica picta C. Koch., averyrare in North-West
Russia thermophilous species, is very abundant
in the zone between the forest margin and sea-
shore meadows on the Island of Maly Berezovy.

Many small islands of the archipelago are nest-
ing and resting places for many birds. The
populations of colonial seabirds (mainly gulls and
terns) exert a considerable influence on the veg-
etation cover of the islands, through such fac-
tors as manuring with nitrates, the transport of
seeds, soil and plant disturbance, trampling. The
flora of these islets, where the impact of seabirds’
activity is very significant can be characterized
as poor-in-species (usually less than 100 spe-
cies) and very specific, ornithocoprophilous with
the luxuriant growth of many nitrophilous spe-
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cies (Elytrigia repens (L.) Nevski, Persicaria
lapathifolia (L.) S.F.Gray, Atriplex littoralis L.,
A. prostrata Bouch. ex DC., Galeopsis bifida
Boenn., etc.) and some weeds (Stellaria media
(L.) Vill.,, Senecio vulgaris L., Lepidotheca
suaveolens (Pursh) Nutt., Polygonum aviculare
L. s.str., Chenopodium album L., Capsella bursa-
pastoris (L.) Medic., Spergularia rubra (L.)J. et
C.Presl).

One of chorological peculiarities of the archipela-
go’s flora is presence of species on the bounda-
ries of their basic distribution areas, including
some Fennoscandian and Baltic Sea endemic
plant species. The number of “boundary” spe-
cies on the islands is 19. The species on their
northern (Centaurium pulchellum (Sw.) Druce,
Festuca sabulosa (Anderss.) Lindb. f., Rumex
hydrolapathum Huds., Scutellaria hastifolia L.,
Selinum carvifolia (L.) L., Sieglingia decumbens
(L.) Bernh., Carex hartmanii Cajand.) and east-
ern (Atriplex calotheca (Rafn) Fries, A. littoralis
L., Carex pilulifera L., Drosera intermedia
Hayne, Centaurium littorale (D.Turner) Gilmour,
Isatis tinctoria L., Rhynchospora fusca (L.) Ait.)
boundaries prevail in the flora, a smaller number
being on the southern (Carex glareosa Wahl.,
Chamaepericlymenum suecicum (L.) Aschers. et
Graebn., Arabidopsis suecica (Fries) Norrl.) and
north-eastern (Carex arenaria L.) limits of their
basic distribution areas.

In spite of relatively high number of vascular
plants on the archipelago of Berezovye Islands,
less originality and richness of the archipelago’s
flora compared with the flora of the outer islands
of'the eastern Gulf of Finland (Gogland, Bolshoy
Tuters, Maly Tuters etc.) should be underlined.
In contradiction to the outer islands with a
number of species, which do not occur in the
other territories of North-West Russia (I'maskosa,
2001), on the Berezovye Islands such “differen-
tial” species are absent, and in general the flora
of the archipelago is rather typical for the flora of
Karelian Isthmus. The cause of that is not only
the difference in geomorphology and climate of
these island groups, but also different history of
their flora. According to a paleogeographical re-
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construction by Estonian scientists (Veski,
Heinsalu, Vassiljev, 1995), the development of the
flora of Gogland could begin already in the late
Alleryd (10800 y BP) and Bolsoy Tuters in Boreal
period of Holocene (9500 y BP) (I'mazkoBa, 2001),
when the islands emerged from under the water
surface. As for Berezovye Islands, the largest
islands of the archipelago emerged from the sea
only in the Subboreal climatic period of Holocene.
A great number of small islands of the archipelago
have emerged from the sea during the Limnea
Stage in Subatlantic period and this process is in
progress also nowadays.

Due to specific nature features of the territory
and high degree of safety of the ecosystems of
the archipelago, its flora contains 91 species,
listed as threatened in Red Data Books of East-
ern Fennoscandia (Kotiranta et al., 1998), the
Baltic Region (1993) and the Red Data Book of
the Leningrad Region (2000). Ofthe 27 vascular
plant species, protected in the Leningrad region,
3 (Melica picta C. Koch., Centaurium
pulchellum (Sw.) Druce, Alisma wahlenbergii
(Holmb.) Juz.) belong to the I protection category
(endangered species), 7 (Centaurium littorale
(D.Turner) Gilmour, Tillaea aquatica L.,
Scutellaria hastifolia L., Drosera intermedia
Hayne, Tripleurospermum maritimum (L.) Koch,
Ajuga pyramidalis L., Centunculus minimus L.)
to the II category (vulnerable species) and 17
(Myrica gale L., Lycopodiella inundata (L.)
Holub, Tripolium vulgare Nees, Blysmus rufus
(Huds.) Link, Carex glareosa Wahl., C. hartmanii
Cajand., C. arenaria L., Carex mackenziei
V.Krecz., Cardamine parviflora L., Isatis
tinctoria L., Rhynchospora fusca (L.) Ait.,
Kreczetowiczia caespitosa (L.) Tzvel.,
Chamaepericlymenum suecicum (L.) Aschers. et
Graebn., Allium schoenoprasum L., Najas ma-
rina L., Ruppia brachypus J. Gay, Isoétes
echinospora Durieu) to the III protection cat-
egory (rare species).

The study has been supported by Russian Foun-
dation for Basic Research (projects ! 05-0449658
and 05-04-63009), Russian Science Support Foun-

dation and St. Petersburg Scientific Center of
Russian Academy of Sciences.
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vailed in dry grasslands of Cynosurion cristati communities and ruderal habitats of Dauco-

Meliliotion.
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Introduction

Achillea millefolium L. s.I. (Asteraceae), com-
monly known as yarrow or milfoil, is a group of
closely related species and subspecies widely
distributed throughout the temperate and boreal
zones of the Northern Hemisphere in Eurasia
(Kucik & Zuzuk 2002, Chandler et. al. 1982). Itis
abundantly found in central and northern Eu-
rope, sparsely in southern Europe, and has been
widely introduced in North America (Mulligan &
Bassett 1959). Yarrows were discovered in mead-
ows, edges of forests, abandoned fields, slopes,
roadsides, outskirts and wastes. For the first time
in Lithuania the phytosociological dependence
of Achillea millefolium was investigated. The
main aim of this investigation was to examine the
habitats and communities with Achillea
millefolium.
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Material and methods

Field investigations were performed in summer,
2001-2003. Phytosociological investigations
were carried out in 42 districts of Lithuania. De-
scription localities of communities were chosen
randomly. The vegetation records were made at
152 habitats of A. millefolium (Fig. 1.). Abun-
dance and coverage of each species were evalu-
ated according to the Braun-Blanquet scale. The
relevé (phytosociological record) were assigned
to phytosociological dependence according to
the Lithuanian vegetation class system
(Baleviciené et al. 1998, Motiekaityté 2002). Size
of a representative plot in herb phytocoenoses
was 16 m?, in shrub communities 100 m2,

pH was measured potentiometrically, the amounts
of mobile phosphorus (P,O,) and humus in the
soils of the habitats were defined
photoelotrocolimetrically, mobile potassium
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(K,0O) — by flame photometry at Chemical Analy-
sis Sector of the Institute of Botany. Samples of
soil were evaluated using scale of Lithuanian soils
(Adomaitis et al. 1998). The hierarchical cluster
analysis was employed to determine the relation-
ships among communities‘ soils from different
habitats. As a unit for measuring the distance
between the means of the characteristics,
Euclidean distance was used. Before applying
clusters analysis, all variables were standardized.

Results and discussion

The vegetation covering localities of A.
millefolium was assigned to 15 syntaxonomic
classes (Table 1) and 14 communities had not yet
formed.

Dominant habitats of milfoils (A. millefolium)
were founded abandoned fields, roadsides and
meadows. Slope meadows were oriented toward
the southwest, south or southeast, sometimes —
northwest and west. Edges of a wood, embank-
ments, wood-cutting areas, banks of ditches and
rivers composed of minority habitats.

The described abandoned fields belong to
Artemisietea vulgaris (33 %) and Molinio-
Arrhenatheretea elatioris (30 %), roadsides —
to Molinio-Arrhenatheretea elatioris (47 %) and
Artemisietea vulgaris (16 %), meadows — to
Molinio-Arrhenatheretea elatioris (56 %) and
Trifolio-Geranietea sanguinei (15 %) communi-
ties.

The communities with A. millefolium in the edges
of forests were attributed to six, whereas on the
river banks — to four communities’ classes. A.
millefolium was registered in the embankments
(Festuco-Brometea, Nardetea strictae), in the
forest sites (Trifolio-Geranietea sanguineii and
Nardetea strictae) as well in the cutting areas
(Trifolio-Geranietea sanguinei and Epilobietea
angustifolii).

The number of species varied from 5 to 36 per
relevé. Herb layer was covering 30-100 % of the

habitat area. Most communities are damaged by
economical activity. Lowlands and slopes are
pastureland and hayfields. Most former agricul-
tural lands are not cultivated, sand and gravel
quarries closed. It is unformed, succession com-
munities.

The species constancy and coverage were low
in the abandoned fields and roadsides (herb layer
coverage reaches ranges from 60 to 80 %, mosses
— from 0 to 20 %). The diversity of species in
Agropyretea repentis and Chenopodietea com-
munities was rather low (12-14). Elytrigia repens,
Chenopodium rubrum acquire the highest con-
stancy and abundance here. Milfoil grows in big-
ger groups in Agropyretea repentis communi-
ties, meanwhile in Chenopodietea communities
— separatly.

Amount of potassium varied from 0.13 mg/kg to
0.19 mg/kg on the average in Agropyretea
repentis communities (in Molétai, Klaipéda and
Kupidkis districts). Soil ranged from low acid (pH
5.09) to neutral and alkaline (pH 7.46) and were
sufficiently humuous. Klaipéda district, Dituva
soil had a big amount of phosphorus (636.80 mg/
kg) in the community. In Kupidkis district soil
reaction was neutral (pH 7.16), amount of phos-
phorus and potassium average (174.60 mg/kg and
140.70 mg/kg, respectively), high humidity (5.67
%) in Sisymbrietalia J. Tx. Matuszkiewicz 1962
em. GOrs 1966 (Radusiené & Gudaityté 2005).

Termoxerophylic hemicryptophyte Artemisietea
vulgaris communities were situated in Akmené,
Anyksciai, Druskininkai, Kaunas, Kédainiai,
Mazeikiai, Pakruojas, Panevézys, Pasvalys,
Plungé, Prienai, Raseiniai, Rokiskis, Skuodas,
Sakiai, Silalé, Tauragé, Varéna, Vilnius districts,
occuring in thirsty, different mechanic composi-
tion soil. The species number per relevé were
very diverse due to habitats diversity. In many
localities covering of herb 40-100 % of the area
were found. Artemisia campestris, A. vulgaris,
Daucus carota were recorded constantly. Fre-
quently, occurred species with wide ecological
amplitude (Dactylis glomerata, Elytrigia repens,
Tripleurospermum perforatum). Growing types

8 4



Vertical ranges of amphibians (Amphibia) in the Swietokrzyski National Park (Central Poland)

Table 1. Communities with Achillea millefolium

Class

Number of
investigated
communities

Soil type

Molinio-Arrhenatheretea elatioris R. Tx. 1937

L,SL,G,S 68

Artemisietea vulgaris Lohm., Prsg. et Tx. in Tlixen 1950 em. Kopeck? All 24

1979

Trifolio-Geranietea sanguinei Th. Miiller 1961

N

Koelerio-Corynephoretea Klinka et Novak 1941

Nardetea strictae Rivas Goday et Borja Carbonell 1961

Galio-Urticetea dioicae Passarge ex Kopeck? 1969

Vaccinio-Piceetea abieitis Br.-Bl. et al. 1939

Epilobietea angustifolii Tx. et Prsg. in Tx. 1950

Festuco-Brometea erecti Br.-Bl. et R. Tx.1943

Plantaginetea majoris Tx. et Prsg. in Tx. 1950

Agropyretea repentis Oberd., Th. Muller et Gors in Oberd. et al. 1967

Stellarietea mediae R. Tx., Lohm. et Prsg. 1950

Salicetea purpurea Moor 1958

Querco-Fagetea sylvaticae Br.-Bl. et VVlyger in Vlyger 1937

Chenopodietea Br.-Bl. in Br.-Bl. et Negre 1952 em. Lohm. et J. Tx,,

R. Tx. ex Matuszkiewicz 1962

o
w
RPIRPINWW AP OO|N[(O| -

L —loam, SL — sandy loam, S-sand, C —clay and G —gravel

of milfoil were 1-3 type. Artemisietea vulgaris
soils content varied from low to high phospho-
rus (4.31-1181.00 mg/kg), potassium (46.50—
648.00 mg/kg), humus (0.87-5.67 %). Soil reac-
tion ranged from acid (pH 4.22) to neutral and
alkaline (pH 7.98). Number of species per relevé
varied significantly— from 11 to 27 in natural mead-
ows Arrhenatheretalia elatioris Pawtowski 1928
communities (Kédainiai, Marijampolé,
Panevézys, Plungé, Radviliskis, Raseiniai,
Rokiskis, Sakiai, Saléininikai, gvenéionys, Telsiai,
Ukmergg¢, Varéna, Vilkaviskis, Vilnius, Zarasai dis-
tricts). Meanwhile, number of species per relevé,
in damp to wet and humid soils with poor aera-
tion (Baleviciené et al. 1998) Molinietalia
caeruleae W. Koch 1926 communities (Rokidkis,
Svenéionys, Ukmergé, Varéna districts), varied
from 14 to 22. Dactylis glomerata, Agrostis
capillaris, Centaurea jacea, Deschampsia
cespitosa, Phleum pratense, Plantago
lanceolata, Trifolium pratenie, Vicia cracca
nearly consistently grow in habitats of Molinio-
Arrhenatheretea elatioris communities. Grow-
ing type of milfoil was 2 or 4 in natural and semi-
natural communities. There were inventoried 30
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Cynosurion cristati R. Tx. 1947 communities with
yarrow. Herb layer was thick (coverage 70-100
%). Little grasses, legume (Lotus corniculatus,
Vicia cracca) and other herbs dominated in this
anthropogenized pastures and natural meadows.
The soil composition differed in different orders.
The amounts of soil macro elements (nitrog-
enous, phosphorus, potassium) varied a lot: po-
tassium — from 17.29 to 392.70 mg/kg, phospho-
rus —from 1.70 to 514.90 mg/kg, humus — from
1.52 10 9.00 %, soil reaction from pH 4.39 to pH
8.00 in Arrhenatherion elatioris and Cynosurion
cristati. There were measured similar amounts
of potassium in soil (72.60-236.80 mg/kg) and
soil reaction (5.01-7.90)) in Calthion palustris
R. Tx. 1937 em. Leburn et al. 1949, Alopecurion
pratensis Passage 1964 and Molinion caeruleae
W. Koch 1926, though humus (2.16-11.12 %) and
phosphorus (41.80-596.70 mg/kg) higher than in
Arrhenatheretalia elatioris communities.

In the psychrophilic meadow Nardetea strictae,
Bandzu, Kretinga, Pakruojas, Skuodas, Silale,
Siluté, Svené&ionys communities were invento-
ried of 17-29 vascular plant species. The cover
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Fig. 1. Locates of Achillea millefolium coenopopulations examined in 2001-2003.

of herbs was sparse (sometimes only 50 %). Most
constant were species characteristic to the this
class: Thymus pulegioides, Hypericum
maculatumi or to fertile meadows: Agrostis
capillaris, Dactylis glomerata, Deschampsia
cespitosa, Plantago lanceolata. Only single
plants of milfoil were found in those communi-
ties. Despite the fact that Violion caninae
Schwickerath 1944 communities settle in nor-
mally-irrigated, acidic soils (Baleviciené et al.
1998) in this case soil reaction on sites ranged
from acid (pH 3.84) to neutral (pH 7.02), amounts
of potassium, phosphorus and humus wide
ranged (27.10-955.30 mg/kg; 5.00-957.00 mg/kg;
3.41-6.23%).

Trifolio-Geranietea sanguinei communities were
recorded in Akmené, Anykséiai, Bandzy, Kelmé,
Kretinga, Molétai, Panevézys, Utena, Zarasai dis-
tricts, on the edges of wood and slope meadows.

Number of species varied from 5 to 30 per relevé.
Trifolium medium, Senecio jacobea, Knautia
arvensis, Silene pratensis were registred con-
stantly. Frequently A. millefolium grew by nests
or patches in those communities. There were
growing a lot of species of Molinio-
Arrhenatheretea In this xerotermic habitat, but
the constancy of them was low. Shrubs and trees
(Alnus incana, Malus sylvestris, Crataegus
monogyna, Juniperus communis and etc.) were
found singularly. In spite of the fact that diver-
sity of species in these communities was big, the
constancy of them was low, generally about 1—
10 %. It evidence to ecotonic character of habi-
tat. The soil of slope meadows had a big amount
of phosphor (till 423.50 mg/kg), potassium (till
925.60 mg/kg) and humus (till 13.42 %) and was
neutral (to pH7.54).

Xerothermic steppe meadows Festuco-Brometea
erecti communities occured in Ukmergés,
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Fig. 2. The cluster analysis dendrogram of Achillea millefolium communities separated according
composition of soil. 1.1. — Arrhenatheretalia elatioris, 1.2. — Molinietalia caeruleae, 2 — Trifolio-
Geranietea sanguinei, 3 — Galio-Urticetea dioicae, 4 — Artemisietea vulgaris, 5 — Koelerio-

Corynephoretea, 6 — Festuco-Brometea erecti, 7

— Nardetea strictae, 8 — Vaccinio-Piceetea abieitis,

9 — Salicetea purpurea, 10 — Plantaginetea majoris, 11 — Stellarietea mediae, 12 — Chenopodietea,
13 — Agropyretea repentis, 14 — Querco-Fagetea sylvaticae, 15 — Epilobietea angustifolii.

Varénos, Vilniaus, Zarasy districts. There were
registred 1830 vascular plants species. Among
them dominated legume plants Medicago falcata,
M. lupulina, Melilotus albus, Trifolium
montanum, T. repens. In these communities con-
sistently and in abundance grew characteristic
species of fertile meadows, abandoned fields. The
growings of milfoil was of 1-2 type. Habitats soil
reaction was neutral (pH 6.85-7.98). Amount of
humus (1.29-3.12 %), phosphorus (24.70-106.40
mg/kg) and potassium (27,60-119,00 mg/kg) var-
ied.

There were recorded 21-33 species in
antropogenic annual and perrenial species
Plantaginetea majoris communities, in
Svencionys, Varéna and Vilnius districts. The
coverage of herbs — 70-90 %, dominated by re-
sistant to tread underfoot Polyganum avicularis,
Poa annua, a lot of shotts forming Trifolium
repens. Artemisia campestris, Equisetum
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arvense, Plantago major, Taraxacum officinale
constantcy were recorded, milfoil grew singly or
in tussocks. Soil varies from acid (pH 4.10) to
neutral (pH 7.52), from low (99.10 mg/kg) to very
high phosphorus (451.70 mg/kg), low-potassium
(88.90-101.90 mg/kg), from average (2.61 %) to
high humusity (4.91 %).

There were inventoried 14—29 species in the con-
tinental sand Koelerio-Corynephoretea commu-
nities. In communities of Jonava, Svencionys,
Utena, Varéna and Vilnius districts diagnostic
spiecies of class (Trifolium arvense, Knautia
arvensis, Rumex acetosella) were accompanied
by Agrostis capillaris, Dactylis glomerata, Plan-
tago lanceolata and single A. millefolium. A lot
of speicies of bryochytes (till 80 %) and lichens
(Cladonia spp.) (till 30 %), there were found in
habitats a big and large amount of phosphor
(230.80-356.40 mg/kg). Soil reaction shifted from
nearly neutral (pH 6.14) to neutral and alkaline
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(pH 8.01), amount of potassium and humus from
lowto high (74.50-264.00 mg/kg and 1.20-4.84
%, respectively).

Only 1-3 descriptions were made in the commu-
nities with milfoil of other classes. Plants grew
singularly or by small groups. Nitrophylo-
ecotonic wild and anthropogenic communities
Galio-Urticetea were described in Varéna,
Panevézys, Vilkaviskis and Pasvalys districts, on
abandoned fields and roaosides, there were
registred 11-20 species of vascular plants -
composition of soil varied from low-acid (pH 5.84)
to neutral (pH 7.25), from low (68.40 mg/kg) to
high amount of phosphorus (403.90 mg/kg), from
low (1.26 mg/kg) to high humusity (5.48 mg/kg).
There was a high amount of potassium —879.40
mg/kg. Rarely yarrow were found in segetal
Stellarietea mediae, Chenopodietea, deciduous
woodland Querco-Fagetea sylvatica as well in
wood-cutting areas Epilobietea angustifolii
communities.

Segetal Stellarietea mediae communities
composed of 16-30 plants species in Panevézio,
Ukmerges and Vilniaus districts. Soil composi-
tion varied from acid (pH 4,19) to neutral and al-
kaline (pH 7.46), from big (200.40 mg/kg) to larger
amount of phosphorus 388.00 mg/kg, from low
(1.84 %) to average humus (3.03 %), from low
(85.00 mg/kg) to high amount of potassium
(340.50 mg/kg).

Wood-cutting areas Epilobietea
angustifolii communities in Siauliai, Panevézys
and Silutés districts, recorded 24—29 species, in
deciduous woodland Querco-Fagetea
sylvaticae (Pakruojas district), same as in steppe
communities — 18-30 species. There was small
diversity of species, somewhat consistently
growing Urtica dioica, grasses. Trees and
shrubs covered 60-80 %, herbs — 70-80 % of
area. In soil of deciduous woodland was average
phosphorus (121.50 mg/kg) and low potassium
(54.50 mg/kg), in wood-cutting areas — more phos-
phorus (185.98+38.59 mg/kg) and average alka-
line (115.98+41.45 mg/kg). This soil had more
humus (3.22-7.75 %) and was nearly neutral re-
action (pH 6.27-6.96).

On ditches and rivers banks located
Salicetea purpurea communities (their were
descibed in Radvilidkis and Prienai districts)
whereas together with characteristic species of
this class (Salix spp.) constantly were Elytrigia
repens, Persicaria maculosa, Rumex acetosella.
The species number per relevé was 16-32. Com-
munities were formed by dense (cover 80 %)
herbs and shrubs (60-70 %) layer. Soil was neu-
tral and alkaline (pH 7.63), with very small amount
of phosphorus (13.00 mg/kg) and potassium
(93.50 mg/kg), average humus (2.77 %).

12-22 species were registred in the conif-
erous wood Vaccinio-Piceetea abieitis commu-
nities, in Druskininky, Pavenézio and TelSiu dis-
tricts. There constantly grew: Calamagrostis
epigeios, Lotus corniculatus, Rubus idaeus.
Communities were rich in bryophytes species:
Barbula unguiculata, Bryum argenteum, B.
caespiticium, Pleurozium schreberi, Thuidium
abietinum. Mosses covarage varied (10-70 %)
due to ecological conditions of a habitat. Soil
reaction variesd from average acid (pH 4.82) to
neutral (pH 7.31), amount of macro elements var-
ied: phosphorus from low (54.50 mg/kg) to high
(220,50 mg/kg), potassium and humus from low
toaverage (53.80-114.50 mg/kg, 1.36-5.42 %, re-
spectively).

Hierarchical cluster analysis was em-
ployed to determine relationship among commu-
nities with A. millefolium according to composi-
tion of soil (Fig. 2.). Communities of fertile mead-
ows were separated to orders, because of differ-
ent composition of soil. All communities of fif-
teen classes formed two big groups. The first
contained thirteen, second one — communities
from two syntaxonomic classes. The exceptions
of soil from Galio-Urticetea dioicae and Nardetea
strictae communities was determined by big
amounts of potassium (370.37-435.20 mg/kg).
Chenopodietea, Epilobietea angustifolii,
Festuco-Brometea erecti, Querco-Fagetea
sylvaticae, Salicetea purpurea, Vaccinio-
Piceetea abieitis and Arrhenatheretalia elatioris
communities formed first subgroup, Agropyretea
repentis, Artemisietea vulgaris, Koelerio-
Corynephoretea, Plantaginetea majoris,
Stellarietea mediae, Trifolio-Geranietea
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sanguinei and Molinietalia caeruleae — the sec-
ond one. There was very low phosphorus in the
soil of first subgroup communities, while much
in the second. The highest amount of phospho-
rus (374.67 +136.07 mg/kg) was found in
Agropyretea repentis communities, of aban-
doned fields. The lowest amount of phosphorus
was discovered in the soil of Salicetea purpurea
communities — 13.00 mg/kg, humus (2.02 %) —in
the steppe meadows. All analysed soils were
poor in nitrogen (0.09-0.26%). The soil pH ranged
from slightly acid to alkaline (5.77-7.63).

A. millefolium habitats had a wide range
of soil types and concentrations of soil nutri-
ents. Analysed soils were poor in nitrogen and
contained various amounts of phosphorus and
potassium. Mean quantities of humus varied from
2.0 to 7.8%. Numerous populations of A.
millefolium were found in dry grasslands of
Cynosurion cristatii order and ruderal commu-
nities of Dauco-Melilotion alliance.
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Introduction

The medicinal leech Hirudo medicinalis
Linnaeus, 1758 is one of the officially protected
invertebrate species in Latvia (Regulations of
Cabinet of Ministry 2000. Nr. 396. List of spe-
cially protected species and limited available spe-
cially protected species. 14 November 2000.). H.
medicinalis can be found in the most of Euro-
pean countries and in some Asian and African
countries. This species is also included into the
IUCN Red List of threatened animals (http://
www.redlist.org/search/
details.php?species=9494). The species is now
protected in the majority of European countries
following its addition to Appendix III of the Bern-
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Convention 1979. The species has also been in-
cluded in Appendix V of the Habitat and Species
Directive (Council... 1992) and in Appendix 1T of
the Washington-Convention (CITES).

In Latvia, the species has been known since 1937,
when it was first mentioned by Trauberga (Latvijas
zeme... 1937) but without concrete localities. Later
Sloka describes the species as ,,not common”
(Cnoka 1956) in the Latvia. Later the species
was found in some other watercourses, but these
records published as some remarks about con-
firmed localities and overall distribution have
been made in different articles (Kalnins 2001).
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Material and Methods

Published data, the collections/records of the
Department of Zoology and Animal Ecology of
Faculty of Biology in University of Latvia, col-
lections/records of the Institute of Biology, the
data collected within the project “EMERALD-
NATURA 2000” and material collected by the
author and some other Latvian
invertebratologists have all been used in the
analysis of the distribution of this species. In the
period from 2001 to 2002, protected nature areas
were studied within the project “EMERALD-
NATURA 2000”. The material of H. medicinalis
obtained personally by the author and by “EM-
ERALD-NATURA 2000 was collected by using
a water net or by visual searching and capturing
by hand. This material covers the period from
1997 to 2005.

Results and Discussion

Distribution of the H. medicinalis in Latvia is

oiven on Fionre 1 The enrrent man i< haced on

5x5 km squares. The data is divided in two parts:
older records — before 1990 (grey squares) and
recent records — after 1991 (black squares). In
total, H. medicinalis is recorded into 30 squares
in Latvia (fig. 1). Most known localities are con-
centrated in the central Latvia. Partially this is a
result of differences in intensity of recording in
different regions. 17 of all squares have been dis-
covered within the last decade. This is result of
focused studies of protected nature territories
during the “EMERALD-NATURA 2000” project
and author activities. So far assessment of
populations of H. medicinalis suggests that
there are 8-14 areas where this species occurs in
Latvia, based mainly on literature and records of
the species (Latvijas PSR Sarkana... 1985, Latvijas
Sarkana.... 1998). As the kind of habitat where
the species has been found is widespread in
Latvia and the environmental situation of the his-
torically known areas has not changed signifi-
cantly, the total number of areas where it occurs
is likely much higher. Based on the information
above, the minimum number of areas where it
occurs could be estimated as at least 50-70,
whereas the maximum number cannot be as-

Figure 1. The distribution of the medicinal leech Hirudo medicinalis Linnaeus, 1758 in Latvia (hollow
square —all leech species records, grey square - former findings of H. medicinalis (before 1990), black
square - recent findings of H. medicinalis (after 1991))
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sessed due to the lack of data. So far AH.
medicinalis was found in 7 ox-bows along the
river Gauja inside the Gauja National park. Ap-
proximately 350-400 ox-bows are estimated to
occur along River Gauja from Gaujiena to the es-
tuary (~250 km) (Kalnins, personal observations).
Based on data on the species density and habi-
tat requirements, it is considered H. medicinalis
populations are possibly to be found in ~1/3 of
all ox-bows inside the Gauja National park (e.g.
30-40 ox-bows). Probably, the valley of the River
Gauja is also a migration corridor, because there
is stable habitat continuity.

Assessing all records of the species in Latvia it
is apparent that the majority of the Latvian popu-
lation has been recorded in general water-types -
lakes (15 records), bog (brownwater) lakes (4
records), ox-bows (9 records). Only few speci-
mens have been found in minority habitats —riv-
ers, ponds and pools. Most of all ox-bows have
a dense vegetation with high diversity of aquatic
plants species.

Acknowledgement

This research is presented thanks to the project
“Cross boundary river habitats as corridors for
protected species migration - monitoring and
management strategy” awarded by the Latvian
Environmental Protection Fund (Latvijas vides
aizsardzibas fonds) in 2005. Special thanks to
Zane Pipkalgja for the English corrections.

References

Council Directive 92/43EEC of 21 May 1992 on
the Conservation of Natural Habitats and of Wild
Fauna and Flora.

Kalnin§ M. 2001. Gaujas Nacionala parka

aizsargajamie un retie idens bezmugurkaulnieki.
Book of abstracts. International Conference “Re-

93

search and conservation of biological diversity
in Baltic region”, Daugavpils: 44-45.

Latvijas zeme, daba, tauta. II. 1937. Riga.

Latvijas PSR Sarkana gramata. 1985. Riga, Zinatne:
254-255.

Latvijas Sarkana gramata. Retas un apdraudétas
augu un dzivnieku sugas. Bezmugurkaulnieki 4.
1998. Riga: 326-327.

Croxka S1.51. 1956. Marepuaisl o dayHe NHSIBOK
(Hirudinea) JJatBCCP. AH JIarBCCP N°3, Pura:
89-93.



Wojdan D.

94



Acta Biol. Univ. Daugavp. 6 (1-2) 2006
ISSN 1407 - 8953

BIODIVERSITY OF INSECTS IN VARNIAI REGIONAL PARK IN

LITHUANIA

Povilas Ivinskis, Vytautas Jonaitis, Jolanta Rimsaité

Ivinskis P., Jonaitis V., Rimsaité J. 2006. Biodiversity of insects in Varnai Regional Park in
Lithuania. Acta Biol. Univ. Daugavp., 6 (1-2): 95 - 102.

Original data on investigations in various territories of Varniai Regional Park, Lithuania, were
summarized. Over 400 insect species belonging to 5 orders were recorded. Lepidoptera in-
cluded over 159 species, Coleoptera - 60, Hymenoptera— 176, Diptera — 14 and Odonata - 10.
Among parasitic insects, the greatest species diversity was recorded for the Ichneumonidae
family, 140 species belonging to 88 genera were recorded. The distribution and relation be-
tween the number of species of various genera of the ichneumonid fauna in forest and meadow
ecosystems were analysed. Besides, characteristics of insects listed in the Red Data Book of
Lithuania were presented.
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Introduction

The territory of Varniai Regional Park is very in-
teresting from the geomorphological point of
view as it is rich in slopes, valleys, rivers, bogs
and lakes. A great variety of the park’s landscape
conditioned the formation of biogeocenologically
valuable natural systems with very different
structures. Lately, only more or less small frag-
ments of these systems have survived, whereas
the remaining part of the territory has been
strongly transformed due to agricultural conver-
sion. As aresult, it is very interesting to explore
biogenic resources of the remaining natural sys-
tems and insects appear to be one of them.

The aim of this work was to make a careful analy-
sis of species composition and distribution of
the main insect groups (Lepidoptera, Hymenop-
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tera) in separate ecosystems and to assess the
status of protected species.

Material and methods

Detailed studies of the insect fauna were carried
out from May through October, 2005. The main
insect orders, Hymenoptera and Lepidoptera, and
some fragmental material of the following three
orders, Odonata, Coleoptera and Diptera, were
involved in investigation. Insects were collected
by means of traditional entomological methods:
light and pitfall traps and entomological nets. The
collected larvae and caterpillars of some insects
were reared until the imago stage under labora-
tory conditions. Samples of adult moths and
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ichneumonids were collected from the grass, tree
trunks, from under stumps and the bark of logs.
Investigations were carried out on the hills of
Medvégalis and Sprudé, the lakesides of Liikstas,
Stervas and Birpulis, and in various ecosystems
of the Debesny bog.

Results and discussion

Over 400 insect species belonging to 5 orders
were recorded in Varniai Regional Park.

The number of species in separate insect groups
was found to be different. The most numerous
among parasitic families were ichneumonids, with
the recorded 140 species from 88 genera (see
Table 1). The ichneumonids of the Phygadeuon
Gravenhorst 1829 (8 species) and Diadegma
Forster 1869 (6 species) genera dominated. The
largest number of ichneumonids (105 species)
was recorded on the Medvégalis hill. Analysis
of distribution of ichneumonids in separate eco-
systems revealed that their diversity and abun-
dance was significantly higher in the forest eco-
systems, where 104 species were recorded, with
39-71 individuals in the forest area of 300 m?. The
meadows supported 59 species with abundance
of 18-28 individuals. A total of 23 species were
found in the forest and meadow ecosystems. The
most abundant were Charops cantator Degeer,
1778 (never before found so abundantly in Lithua-
nia) and Lissonota coracinus Gmelin, 1970 and
made up 9 and 6% of all the recorded
ichneumonid individuals, respectively.
Ichneumonids of 21 species were the most fre-
quent and made up from 1 to 3% of all the de-
tected individuals. Particularly rare ichneumonid
species recorded in the regional park were
Ectopius rubellus Gmelin in Linnaeus, 1790,
Platylabus vibratorius Thunberg, 1822, and
Crypteffigies albilarvatus Gravenhorst, 1820.

Varniai Regional Park was dominated by
ichneumonids that are lepidopterous (about 40%
of all ichneumonid species) and hymenopterous
(about 32%) parasites. Ichneumonids, the sec-
ondary phytophagous parasites, were identified
only in the forest ecosystems and constituted

about 12% of all the ichneumonid species. Con-
sequently, higher trophic links function only in
some of the forest ecosystems. On the basis of
diversity and the structure of separate
ichneumonid subfamilies, we can judge about the
structure of natural systems and the richness of
ecosystems in the given territry (Jonaitis, 1990).
The predominance of Cryptinae ichneumonids
isthe indicator of natural ecosystems character-
ised by a higher level of species diversity,
whereas the prevalence of Campopleginae rep-
resentatives shows a higher level of natural eco-
system transformation. Ichneumonidae of the
subfamilies Cryptinae (23% of all the recorded
individuals, 37 identified species) and
Campopleginae (21% of individuals, 17 species)
dominated in Varniai Regional Park. Therefore,
we can maintain that the regional park supports
not only complex biocenological structures, but
also highly urbanised ecosystems.

Actotal of 33 sawfly species belonging to 16 genera
of 3 families (see Table 2) were observed in Varniai
Regional Park. Seven species of the Nematus
Panzer, 1801 genus were dominant. The largest
number of species (27) was recorded in the forest
ecosystems. The meadows contained 10 species
of sawflies, whereas 4 species were found in the
forest and meadow ecosystems.

In the forest fragments, the fauna of fungus gnats
was poor and sparse, only 6 species belonging
to Mycetophilidae and Keroplatidae families were
found. The detected species are associated with
rotting plant material and dead wood. A new for
the Lithuanian fauna the dipteran species
Rhamphomyia (Holoclera) culicina (Fallén,
1816) (Empididae) was recorded.

Lepidoptera families accounting for 159 species
from 127 genera belonging to 22 families were
the most numerous among phytophagous fami-
lies, with Noctuidae (43 species ) and Geometridae
(27 species) being dominant among them. The
highest species diversity was observed in the
already formed ecotones of the Medvegalis hill.
Zygaena lonicerae (Scheven, 1777) was a mas-
sive species in the meadows surrounding the hill.
Despite the radically converted habitats in the
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Table 1. Number of ichneumonid (Hymenoptera, Ichneumonidae) species and distribution in regional
park of Varniai

Genus Total number In ecosystems of
of species forests meadows
Scambus Hartig, 1838 3 2 1
Tromatobia Forster, 1798 1 1
Itoplectis Forster, 1868 1 1
Apechtis Forster, 1868 1 1
Pimpla Fabricius, 1804 2 2
Phytodietus Gravenhorst, 1829 1 1
Netelia Gray, 1860 1 1
Tryphon Fallen, 1813 3 3 2
Ctenochira Forster, 1855 1 1
Eridolius Forster, 1868 1 1
Ischnoceros Gravenhorst, 1829 1 1
Encrateola Strand, 1916 1 1
Acrolyta Forster, 1868 1 1
Aclastus Forster, 1868 1 1
Xenolytus Forster, 1868 1 1
Gelis Thunberg, 1827 2 2
Odontoneura Forster, 1868 1 1
Mastrus Forster, 1868 1 1
Ethelurgus Forster, 1868 1 1
Glyphicnemis Forster, 1868 1 1
Bathythrix Forster, 1868 1 1 1
Phygadeuon Gravenhorst, 1829 8 6 5
Stilpnus Gravenhorst, 1829 1 1
Mesoleptus Gravenhorst, 1829 4 3 4
Atractodes Gravenhorst, 1829 2 1 1
Cubocephalus Ratzeburg, 1848 1 1
Schenkia Forster, 1868 2 2 1
Pleolophus Townes in Townes and Gupta, 1962 2 2 1
Aptesis Forster, 1850 3 2 2
Gambrus Forster, 1868 1 1
Aritranis Forster, 1868 1 1
Caenocrypus Thomson, 1873 1 1
Glypta Gravenhorst, 1829 6 4 3
Apophua Morley, 1913 2 2
Lissonota Gravenhorst, 1829 4 4 2
Genus Total number In ecosystems of
of species forests meadows
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Lethades Davis, 1897

Rhorus Forster, 1868

Pion Schi, dte, 1838

Sympherta Forster, 1868

Perilissus Holmgren, 1855

Absyrtus Holmgren, 1859

Alexeter Forster, 1868

Rhinotorus Forster, 1868

Mesoleius Holmgren, 1855

Synodites Forster, 1868

PRk NN N

Mesoleptidea Viereck, 1912

Hadrodactylus Forster, 1868

Phobetes Forster, 1868

Euryproctus Holmgren, 1855

Barycnemis Forster, 1868

Diaparsis Forster, 1868

Sinophorus Forster, 1868

Campoplex Gravenhorst, 1829

Casinaria Holmgren, 1859

Charops Holmgren, 1859

Dusona Cameron, 1900

Nemeritis Holmgren, 1860

Bathyplectes Forster, 1868

Campoletis Forster, 1868

Dolophron Férster, 1868

Diadegma Forster, 1868

Olesicampe Forster, 1868

Alcima Forster, 1868

Ophion Fabricius, 1798

Enicospilus Stephens, 1835

Agrypon Forster, 1860

Exochus Gravenhorst, 1829

Astiphromma Forster, 1868

Mesochorus Gravenhorst, 1829

L N i L L R T e T T2V e Ve e N N T TS

Helictes Haliday in Curtis, 1837

Oxytorus Forster, 1868

Collyria Schi, dte, 1839

e I i I N I L R T T e I e e [ e e [ e e e N e | I e e N N R Y R R L

1

Genus

Total number
of species

In ecosystems of

forests ‘ meadows
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Orthocentrus Gravenhorst, 1829 1 1
Tymmophorus Schmiedeknect, 1913 1 1
Diplazon Nees, 1818 1 1 1
Promethes Forster, 1868 1 1 1
Sussaba Cameron, 1909 1 1
Colpognathus Wesmael, 1844 2 1 1
Centeterus Wesmael, 1844 1 1
Herpestomus Wesmael, 1844 1 1
Aethecerus Wesmael, 1844 1 1
Ectopius Wesmael, 1859 1 1
Cyclolabus Heinrich, 1935 1 1
Platylabus Wesmael, 1844 1 1
Cratichneumon Thomson, 1893 4 3 1
Crypteffigies Heinrich, 1961 1 1
Barichneumon Thomson, 1893 1 1
Ctenichneumon Thomson, 1894 1 1
Total 140 104 59

nearby areas, quite a large number of protected
species was recorded during the investigation,
which implies that the Medvégalis and its envi-
rons are key habitats of the protected insect spe-
cies, where 3 Lepidoptera and 3 Coleoptera spe-
cies included in the Red Data Book of Lithuania
were found.

Parnassius mnemosyne (Linnaeus, 1758), a com-
mon species in western Lithuania, was abun-
dantly found, though it does not usually occur
in other parts of the country (lvinskis, 2004;
Ivinskis, Augustauskas, 2004). The population
of Parnassius mnemosyne (Linnaeus, 1758) so
far known as the most abundant, was recorded
on the Spr?d? hill. About 300 individuals were
observed at one time. This species is trophically
linked to Corydalis \ent. and found in hilly land-
scapes and near river slopes. In the Medv?galis
complex, these moths were first observed 30
years ago. This is the only place in Lithuania
where one population has been observed for so
long a period.

Papilio machaon Linnaeus, 1758 is a common
though not abundant species in Lithuania and is
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associated with farming activities. It occurs by
road- or field sides and in other anthropogenically
affected habitats. During our investigation, it was
observed in the open meadows of the southwest-
ern slopes.

Avariable Aricia eumedon (Esper, 1780) popula-
tion was found in the meadows of the southeast-
ern Medv?galis foot. It is the only population in
western Lithuania. This species likes wet, rich
and shrubby meadows overgrown with caterpil-
lar food plants — Geraniums. Coenonympha hero
Linnaeus, 1761 and Hyporaia aulica Linnaeus,
1758 were not detected, though recorded during
the previous year?s investigation.

Studies of Coleoptera revealed that the forest
patches covering the hills are inhabited by a
number of rare species. Calosoma inquisitor
Linnaeus, 1758, so far known from the Vilnius
environs and the Curonian Spit (Juodkrant?), was
found on the southeastern slope of the
Medv?galis. This species moves rapidly on the
trees and feeds on insect larvae. It quickly re-
sponds to massive pest outbreaks in forests and
can be abundant in pest foci.
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Table 2. Number of sawfly (Hymenoptera, Symphyta) species and distribution in regional park of

Varniai
Genus nu;?)t:rl of In ecosystems of
species forests | meadows
Pamphilius Latreile, 1802 1 1
Arge Schrank, 1802 1 1
Cladius llliger, 1807 1 1
Nematus Panzer, 1801 7 5 3
Aneugmenus Hartig, 1837 1 1
Dolerus Panzer, 1801 2 2 1
Athalia Leach, 1817 1 1
Hoplocampoides Enslin, 1918 1 1 1
Eurhadinoceraea Enslin, 1918 1 1
Monosoma MacGillioray, 1908 1 1
Allantus Panzer, 1801 1 1
Aglaostigma Kirby, 1882 1 1
Tenthredopsis Costa, A. in Costa, D., 1859 3 3
Pachyprotasis Hartig, 1837 2 2
Macrophya Dahlbom, 1836 4 4
Tenthredo Linnaeus, 1758 5 5 1

The most abundant in Lithuania population of
Carabus coriaceus Linnaeus, 1758, the largest
species of ground beetles in the country, was
recorded on the Medv?galis hill. Only a few lo-
cations of this species in the country have been
known so far. The species likes heavy soils and
deciduous forests. Dendroxena
guadrimaculata (Scopoli, 1772) beetles
were found on the Medv?galis southeastern
and southern slopes. This beetles are carniferous
and his abundance are under the influence of
fitofagous abundance.

Uleiota planata Linnaeus, 1758 was found on
the Medv?galis southeastern slopes. They are
included in the list of specialised species of for-
est key habitats (Ehnstrom et al., 2003).

Summarising, we may conclude that Varniai Re-
gional Park contains the fragments of natural for-
est ecosystems that are rich in the ichneumonid
fauna, rare beetle communities, as well as in the
protected complexes of indicator Lepidoptera in

mesophytic meadows. These forest fragments of
a rich structure are the sanctuary zone for the
enrichment of trophic links in the neighbouring
meadows and other ecosystems.

Conclusions

1. The complexity of species composition in
Varniai Regional Park in Lithuania is diverse; over
400 species belonging to 5 orders of insects were
recorded. The highest number of species was
recorded for Lepidoptera (159 species) and Hy-
menoptera (176) orders.

2. Among various families of Hymenoptera, the
greatest species diversity in the regional park
was recorded for ichneumonids
(Ichneumonidae), 140 species belonging to 88
genera. In total, 104 species were recorded in the
forest and 59 — in meadow ecosystems. Some
fragments of forests ecosystems have accumu-
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lated very rich communities of various
ichneumonid species.

3. The moth species Parnasius mnemosyne
Linnaeus, 1758, Papilio machaon Linnaeus, 1758
and Aricia eumedon (Esper, 1780) and the beetle
species Calosoma inquisitor Linnaeus, 1758,
Carabus coriaceus Linnaeus, 1758, and
Dendroxena quadrimaculata (Scopoli,
1772) have been identified in investigation ar-
eas, which were included in the Red Data Book
of Lithuania, whereas Uleiota planata Linnaeus,
1758 has been entered on the list of key habitat
species.

4. Anew for the Lithuanian fauna dipteran spe-
cies Rhamphomyia (Holoclera) culicina (Fallén,
1816) (Empididae) was found.
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Introduction

The dragonfly fauna of Latvia is well-known in a
national sense, but less well-known regionally.
Although dragonflies are a relatively small rather
easily explored insect group, up to now there are
little ecological data for the group in Latvia. This
is despite the fact that the first data about drag-
onflies in Latvia was published in the second
part of 18" century (Fischer 1778). The first eco-
logical data on dragonflies are to be found in the
records of B. Berzins (Berzins 1934, 1942), who
gives information about distribution, habitats and
flight times. The second significant published
record of Latvian dragonflies is that of Z. Spuris
(Cnypuc 1956), where, for the first time, summa-
rised information about Latvian dragonflies is
given, as well as the habitats of larvae and adults,
flight times, a zoogeographical description of the
dragonfly fauna and so on. Subsequently more
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publications on dragonfly larvae appeared, al-
though ecological data remained fragmentary.
More specialised investigations of dragonfly
fauna and ecology were made in 1999 on the Lake
Engure Nature Park (Inberga-Petrovska 2003).
These included quantitative and faunistic stud-
ies, as well as seasonal dynamics and depend-
ence on meteorological conditions. Ecological
data and observations on protected species were
also discussed by Kalnins, Inberga-Petrovska
(2005) and Kalnins (2006).

At a time when many invertebrate species are
declining, it is useful to know more about these
species, as well as their biotopes and frequency
of occurrence. This knowledge may help to pro-
vide reasons for population change and perhaps
help to avert them where necessary.
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Material and Methods

The investigations were made in the district of
Cesis, in Ligatne, Titmanu oxbow, in Gauja Na-
tional Park. They were made during 2005, from
May 6 (before the flight period of dragonflies)

until October 20 (after the flight period of drag-
onflies).

Titmanu oxbow is a typical oxbow in the old val-
ley of Gauja. It is surrounded with mixed
broadleaved forest with some small clearings and

Coenagrion pulchellum
Libellula quadrimaculata
Erythromma najas
Lestes sponsa
Coenagrion hastulatum
Enallagma cyathigerum
Leucorrhinia pectoralis
Coenagrion puella
Cordulia aenea
Sympetrum sanguineum
Somatochlora metallica

Sympetrum danae

species

Aeshna grandis
Leucorrhinia rubicunda
Aeshna cyanea
Sympetrum flaveolum
Somatochlora flavomaculata
Sympetrum wilgatum
Sympecma paedisca
Leucorrhinia albifrons
Brachytron hafniense
Aeshna juncea
Leucorrhinia caudalis

Somatochlora arctica

372

0 50 100

150 200 250 300 350 400

number of individuals

Figure 1. Numbers of individual dragonfly species in Titmanu oxbow in summer 2005 (numbers of

individuals counted during the season)
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meadows. It is a separate watercourse with an
area ~22 ha. Less than half of the oxbow is open
water, the rest is overgrown with reedswamp,
mainly composed of sedges Carex and reeds
Phragmites. There are also numerous
hydrophytes including Stratiotes, Potamogeton,
and Myriophyllum. Equisetum and clumps of
Dryopteris occur.

Ten sampling sites were established in the ox-
bow (each ~20-50 m?), disposed in different habi-
tats. The vegetation at each sampling site was
determined using the Braun-Blank scale, whether
above or below the water level. Tree-covered and
shaded areas were included. During the season
20 counts were made from each site. All adult
dragonflies were counted with different intervals,
from 7 to 14 days. Counts were made in the first
part of the day from 09:00 hrs until 13:00 hrs. The
time spent at each site was from 5 to 15 minutes.

The following meteorological conditions were
registered during each count:

Wind (force using Beaufort scale)
Air temperature
Cloud cover (using four ball scale)
Rainfall

Results and discussion
Number of species and individuals

Up to now knowledge of the number of species
of dragonfly living in the Titmanu oxbow was
derived from limited research conducted during
2002 and 2004 (Kalnins, unpublished). This work
found 10 species of dragonfly, three of which,
Calopteryx splendens, Calopteryx virgo, and
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Figure 2. Seasonal dynamics of dragonfly species and numbers of individuals in Titmaou oxbow
during the summer of 2005 (number of individuals and species counted in all sampling sites)
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Gomphus vulgatissimus, probably do not breed
in the oxbow. The other species, Aeshna viridis,
Cordulia aenea, Leucorrhinia albifrons, L. pec-
toralis, Libellula quadrimaculata, Erythromma
najas and Sympetrum vulgatum, were observed
relatively often and in larger numbers.

During the present study 29 species of dragon-
fly were recorded from Titmanu oxbow namely:
Aeshna cyanea, A. grandis, A. juncea,
Brachytron hafniense, Calopteryx splendens, C.
virgo, Coenagrion hastulatum, C. puella, C.
pulchellum  Enallagma cyathigerum,
Erythromma najas, Cordulia aenea,
Somatochlora arctica, S. flavomaculata, S.
metallica, Gomphus  vulgatissimus,
Ophiogomphus cecilia, Lestes sponsa,
Sympecma paedisca, Leucorrhinia albifrons, L.
caudalis, L. pectoralis, L. rubicunda, Libellula
quadrimaculata, Sympetrum danae, S.

flaveolum, S. sanguineum, S. vulgatum, and
Platycnemis pennipes. Aeshna viridis recorded
previously was not confirmed.
Based on the number of individuals observed
during the season species which occur or may
occur in Titmanu oxbow, could be convention-
ally divided into three groups (Figure 1), i.e. those
with:

>100 individuals (six species),

10-100 individuals (11 species),

<10 individuals (seven species).

The number of observations demonstrates that:
8 species were observed on from one to
three counting days,

10 species were observed on from four
to seven counting days,
6 species were observed on from eight
to eleven counting days.
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Figure 3. Seasonal dynamics and trends in number of species of Leucorrhinia and Sympetrum
(Odonata: Libellulidae) in Titmaou oxbow during the summer of 2005 (numbers of individuals and

species counted at all sampling sites)
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From these data it could be concluded that regu-
lar counting during the entire season is required
to obtain a realistic impression of the total number
of species of dragonfly, and of those which may
or may not be declining.

Phenology

During 2005 it was established that in the initial
flight period of dragonflies (at the end of May)
the number of species initially increased very
sharply, but this then slowed, with the maximum
being achieved at the end of June (Figure 2). From
the end of June until the middle of July a large
number of species were recorded at the sampling
sites. From the second part of July until the end
of September the number of species decreased
progressively.

Although the number of species from June until
the beginning of August altered relatively little,

changes in the numbers of individuals are rel-
evant (Figure 2). Analysing segregation of re-
lated species, it is established that, for example
in the family Libellulidae, dragonflies of the gen-
era Leucorrhinia and Sympetrum are seasonally
segregated. Figure 3 demonstrates that adult
Leucorrhinia rubicunda appear before
Leucorrhinia pectoralis but build up slowly and
steadily, in contrast to the latter species. L.
rubicunda achieves its maximum during this time
after which it decelines in numbers steadily (Fig-
ure 3). Although the flight period and its maxi-
mum extent are somewhat different for both spe-
cies, both occur until the middle of July. The
analyses of flight dynamics for both species of
Sympetrum (Figure 3) did not establish clear dif-
ferences of periodicity between them. Apparently
temporal segregation is determined by other fac-
tors, such as availability of preferred prey.
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Figure 4. Seasonal dynamics and trends in numbers of species of Coenagrion (Odonata:
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Differences in genera were also analysed in three
species of Coenagrion; C. hastulatum, C. puella
and C. pulchellum. These are closely similar spe-
cies which as larvae live in the same habitats and
vegetation structures, but their flight times are
distinct. Adult C. hastulatum and C. puella ap-
pear at the same time, but C. hastulatum reaches
a maximum number of individuals first. After this
C. pulchellum begins to appear, but in smaller
numbers and with a shorter overall flight dura-
tion (Figure 4).

Coexistence and segregation of species are de-
termined not only by division in time but also in
space. Dragonflies of the genera Leucorrhinia
are observed feeding mainly in the watercourse
or along the banks, while dragonflies of the gen-
era Sympetrum feed mainly in meadows close to
their sites of origin.

Conclusions

This research demonstrates that for the compara-
tively simple objective of clarification of diver-
sity of dragonfly species a somewhat extensive
study is required. Without this extended work
programme, some imaginary results might be pro-
duced, and knowledge of the true status of par-
ticular species, including their potential popula-
tion fluctuations, would not be established prop-
erly.

The most relevant result of this research is the
provision of information on the phenology of
dragonflies, i.e. the seasonal dynamics of the
species and their frequency. It was established
that prior conjecture about the phenology of drag-
onflies was reasonably exact, but they did not
explain the current findings of coexistence and
segregation at species level. Countings at
Titmanu oxbow reveal seasonal dynamics and
trends for dominant species, providing a more
objective rationale for factors determining coex-
istence and segregation.

To provide objective judgement about factors
determining the coexistence and segregation of

recedent species, it will be necessary to under-
take more complete data analyses of other vari-
ables such as ethology of the species, signifi-
cance of vegetation, and so on.
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In the years 2002-2003 aquatic and semiaquatic bugs of the middle reach of the River Bug
valley were studied, the last large non-regulated river of Middle Europe. 28 bug species were
recorded from 36 study sites. Paracorixa concinna, Aphelocheirus aestivalis and Microvelia
buenoi are rare in Polish fauna. The following bug assemblages inhabiting the River Bug,
streams, ditches and canals, oxbows, natural and anthropogenic small water bodies were
characterized. In the River Bug oxyphilous Aphelocheirus aestivalis and Micronecta griseola
were found, however, heteropterofauna of the river was regarded as transformed due to
strong pollution. The assemblages inhabiting standing waters turned out to be valuable,
especially those in oxbows — the most important habitat of aquatic bugs.
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Introduction

Aguatic true bugs of water environments of mid-
dle-eastern Poland have been fragmentary known
until recently (Tenenbaum 1921; Wrdblewski
1980a). In recent years a few papers have been
published, presenting the state of discussed in-
sects in the selected environments of the
Lgczynsko-Wtodawska Plain (Buczynski, Staniec
1998; Ptaska 2002a,2002b, 2002¢,2003) and ,,Lasy
Janowskie” Landscape Park (Lechowski et al.
2000). Little precise is also data from the Roztocze
region (Krajewski 1990). Nevertheless, the state
of knowledge on the fauna of the biggest regional
rivers as well as waters from their valleys has
never been the focus of attention of
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hemipterologists, similar to the situation in other
regions of Poland (Mielewczyk 2003).

The second largest river of his area, after Wista,
is the River Bug. Particularly valuable feature of
this rivers is the naturalness of its valley (the
lack of regulations). Thus, in the river valley the
rarely found composition of environments has
been preserved as well as hydrological relation-
ships depending on the river influences. The stud-
ies on macrophytes, aquatic insects (dragonflies,
beetles, caddisflies), diurnal butterflies, fish,
birds and some mammals have shown high val-
ues of the nature of the river valley (Buczynski
1995, 1996, 2003, 2006; Kucharczyk 1999; Patka et
al. 2002; Przewozny et al. 2005; Serafin 2004). So
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the undertaking the studies on aquatic bugs
seemed to be justifiable.

Study area

The River Bug, with its total length of 755 km, is
the largest right-side tributary of the River Wisla.
The research covered the left-side of the river
valley, on its central course, between two vil-
lages: Golegbie (50°38°N, 24°05°E) and Wola
Uhruska (51°19°N, 23°38’E). The River Bug isa
trans-boundary watercourse between Poland and
the Ukraine.

The examined reach of the River Bug valley is
situated in the contact zone between Eastern and
Western Europe. According to geomorphology
it is included to two macroregions: the Wotyn
Upland and Polesie Wotynskie (Kondracki 2001).
This connection with Eastern Europe is exposed
in the consideration of recently proposed
synchorological divisions and zoogeographic
regionalization. In case of the first criterion the
area belong in the whole to Western Wotyn, how-
ever, taking faunal element into account, it is in-
cluded to Subpontiac District of Middle-Euro-
pean region (Kostrowicki 1999; Matuszkiewicz
1999). In older papers the discussed area was
regarded as the part of the Lublin Upland al-
though nowadays the conventionary character
of the border between this units is emphasized.

The River Bug on the study site is meandering
lowland river with slow current and annual over-
flows. It flows through a vast valley carved in
loess sediments lying on limestone rocks
(Kondracki 2001). The width of the valley ranges
from several to ca. 10 km, and the floodplain
reaches up to 5 km (Szwajgier et al. 2002). In the
River Bug valley there are numerous oxbows in
different succession stages and small water bod-
ies, temporary mainly. After-excavation water
bodies are also found, the most interesting are
situated in a gravel pitin Grodek, by Metallurgi-
cal-Sulphuric Line (Linia Hutniczo-Siarkowa,
LHS). There are a few astatic water bodies with
rich helophyte vegetation and the bottom cov-

ered by Chara foetida A.Br.

In the light of the binding from 2004 five-stage
scale the whole studied reach of the River Bug in
general classification belongs to 4th class (un-
satisfying quality). The values of physical, oxy-
gen and microbiological indices was estimated
as bad or very bad. The best was valued salinity
(1% class along the whole length). As for biologi-
cal indices, particular reaches of the river were
included to 2M-4* classes, however, water qual-
ity improved with a river course, reaching 2™ class
in the area of Dorohusk (Miazga, Skwarek 2005).

Methods and material

The studies were conducted in the years
2002 and 2003. The material was collected during
two periods: 4-6 and 7-10. The samples were taken
for 36 study sites, situated in the vicinity of the
following places: 1. Golgbie (UTM grid KS01); 2.
Krytow (KS01); 3. Slipcze (KS02); 4. Grodek
(GBO03); 5. Husynne (GB13); 6. Strzyzow (KS03);
7. Dubienka (GBO05); 8. Dorohusk (FB97); 9.
Swierze (FB97); 10. Hniszéw (FB88); 11. Wola
Uhruska (FB88).

The main method was taking a semi-quantitative
samples by a hydrobiological scoop. In the case
of the Bug River the dredge was also used. The
studies covered: 10 sites on the River Bug, 5
streams, 3 ditches and canals, 8 oxbows, 9 natu-
ral small water bodies, one complex of small an-
thropogenic water bodies (a gravel pit in Grodek)
. The collected material covers 1002 imagines and
148 larvae and it is a part of the collection of the
Department of Zoology of UMCS; in the analy-
sis imaginal material was used only.

Species diversity was calculated according to
Shannon —Weaver diversity index —H' —its val-
ues are influenced by the most numerous spe-
cies mostly (Trojan 1992).
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Results and discussion

During the conducted studies 28 aquatic and
semi-aquatic bug species were found (Table 1),
which constitutes over 41% of national fauna
(Cmoluchowa, Mielewczyk 1990). The increase
in species number is not expected for the exam-
ined river valley stretch has nowooded habitats
and peat bog waters. Thus in the examined mate-
rial there are no or occurred very sporadically
shade-seeking (skiophilous) and peat bog
(tyrphophilous) species. Nevertheless, accord-
ing to studies on other aquatic insects, those
ecological elements should be present near the
study area, north to Wola Uhruska, on so called
“poleski stretch of the River Bug valley”
(Buczynski et al. 2005; Przewozny et al. 2005;
Serafin).

Three species found from among others:
Paracorixa concinna, Aphelocheirus aestivalis
and Microvelia buenoi are regarded as rare in
Polish fauna (Mielewczyk, Tonczyk 2004).

In standing waters the presence of 23 species of
Heteroptera was recorded. The highest species
number was found in oxbows — 606 individuals
belonging to 18 species. The most numerous was
Plea minutissima which constituted ca. 50% of
the collected specimens. So high dominance tes-
tified the good ecological condition of the ox-
bows: admittedly this species prefers eutrophic
waters but also avoids shallow, muddy and
hipertrofic water bodies (Mielewczyk 2003). More
numerous populations were formed by: llyocoris
cimicoides, Cymatia coleoptrata and Microvelia
reticulata. Such qualitative composition can be
regarded as a typical of the character of the habi-
tat. Plea minutissima and Cymatia coleoptrata
are as a rule more numerous in deeper and tem-
porary water bodies, unshaded and with well
developed vegetation (Mielewczyk 2002) on the
contrary to Microvelia reticulata which inhab-
its sheltered and insolated sites (Wrdblewski
1980b). The assemblages of Heteroptera of natu-
ral small water bodies (16 species) and the com-
plex of anthropogenic water bodies (10 species)
referred to the fauna of the oxbows in terms of
the composition and dominance structure, how-
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ever, qualitative and quantitative diversities were
lower.

In running waters 19 species were found in gen-
eral. The faunas of streams as well as ditches
and canals were qualitative poor (accordingly: 9
and 8 species), with the lack of the species quan-
titatively distinctive. However, the assemblages
of Heteroptera of the River Bug were very diver-
sified in terms of numbers of species (16 taxa)
and the value of H' Index =3,11.

The highest numbers in the River Bug reached:
Micronecta griseola, Aphelocheirus aestivalis
and Gerris paludum. Two first species were
caught in the river only. A characteristic element
of a clean lowland river is Aphelocheirus
aestivalis — typical rheophilous and oxyphilous
species, preferring gravel-bottomed sites
(Kurzatkowska 2004; Plitiraité, Kesminas 2004).
Thus this species avoids polluted waters and in
many countries and regions it is regarded as a
endangered one (Bubiunas, Jagminiene 2001,
Giinther etal. 1998; Ptaska 2003; Scholl et al. 2003).
On the study area it was found in Grddek only.
The indicator species of clean waters is also
Micronecta griseola but it inhabits standing and
running waters, especially larger lakes
(Mielewczyk 2003). If ecological conditions get
worse (pollution, the increase in trophy) this spe-
cies disappears (Giinther et al. 1998; Plaska 2003).
It was found numerously in the River Bug in
Swierze (48 individuals) and Grodek (8 individu-
als). The rarity of the both species in the River
Bug confirms the results of monitoring con-
ducted by WIOS in Lublin, especially in the range
of oxygen indices (Miazga, Skwarek 2005). Worth
mentioning is the fact that after strong regress in
the second half of the 20" century A. aestivalis
has been recently commonly found in many large
Polish and European rivers, e.g. Narew
(Buczynski et al. in press), Odra (Oder) (Scholl et
al. 2003), Neman (Nemunas) (Bubiunas,
Jagminiene 2001), Rhein (Rhone) (Schéll 2002).
On this background the situation of this species
in the River Bug is not very favourable despite
lots of microhabitats suitable for this water bug.

The third of the dominating species in the River
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Table 1. Aquatic and semiaquatic bugs recorded in the valley of the middle reach of the River Bug.
Localities: 1 — Go?¢ bie, 2 — Kry?éw, 3 - ?lipcze, 4 — Grodek, 5 — Husynne,
6 — Strzy?6w, 7 — Dubienka, 8 — Dorohusk, 9 — ? wier?e, 10 — Hnisz6éw, 11 — Wola Uhruska. Habitats:
a — the River Bug, b - streams, ¢ - ditches and canals, d - oxbow lakes,

e —small water bodies, f— gravel pit.

Species Localities Material collected

1 2 3 4 5 6 7 8 9 10 11 a b C d e f z

1. Micronecta griseola Horv. a a 56 56
2. Cymatia coleoptrata (Fabr.) a acd d d d d 1 1 44 46
3. Callicorixa preusta (Fieb.) ad a f c d 3 3 7 2 15
4. Hesperocorixa linnaei (Fieb.) a 1 1
5. Hesperocorixa sahlbergi (Fieb.) ef e d d 7 1 8
6. Paracorixa concinna (Fieb.) a 2 2
7. Sigara falleni (Fieb.) d e d f a d a b 7 9 21 1 38
8. Sigara lateralis (Leach) a f 1 8 9
9. Sigara limitata (Fieb.) f 4 4
10. Sigara semistriata (Fieb.) a fd d a 1 1 2
11. Sigara striata (L.) da ab f f d a db 4 16 8 1 1 30
12. Notonecta glauca L. ae def cdf d d ad ad db 2 5 2 22 4 9 44
13. llyocoris cimicoides (L.) da ab ae  abde ef d d da dk db 8 7 6 82 9 112
14. Nepa cinerea L. a ab a eb fc a d d da da dab 11 2 3 6 2 24
15. Ranatra linearis L. ae d d d da d 1 5 2 8
16. Aphelocheirus aestivalis (F.) a 39 39
17. Plea minutissima Leach ade afde ef db da da d d 4 4 3 29 25 2 337
18. Mesovelia furcata Muls. et Rey 8 41 49
19. Microvelia reticulata (Burm.) efdc d d 2 35 1 18 56
20. Microvelia buenoi Drake 1 1
21. Gerris argentatus Schum. edc d 8 1 9
22. Gerris lacustris (L.) b a 21 5 5 3 2 36
23. Gerris odontogaster (Zett.) a ae efd fc d d d 5 4 11 6 4 30
24. Gerris paludum (Fabr.) a a a a d da 35 7 42
25. Gerris rufoscutellatus Latr. ae 1 1
26. Gerris thoracicus Schum. 1 1
27. Hydrometra gracilenta Horv. d 1 1
28. Hydrometra stagnorum (L.) a 1 1

Total number of species /
specimens: 12 4 12 17 11 4 11 8 11 11 10 201 54 24 606 74 43 1002

Bug, Gerris paludum, was numerously found in
the river but it was not numerous in the oxbows
(Dubienka, Grodek, Swierze). This species is not
strictly associates with water quality it needs large
water bodies. On the study area it was recorded
in Grodek only.

Species diversity of water bugs expressed in the
values of the index H™ was the highest in small
water bodies (H'=3,20) and in the River Bug
(H'=3,11). The lowest value was recorded in the
fauna of streams (H =1,90). It reflected the diver-
sity of habitats. Small water bodies in the River
Bug valley are strongly diversified as for their
locality, bottom type and composition and rich-
ness of vegetation. The same refers to the large
rivers, rich in microhabitats associated with cur-
rent, bottom type and the character of a river
bank. However, streams, ditches and canals are
not so complex thus their fauna is poorer and
less varied.

The collected material confirm the fact that the
crucial role in forming and maintenance of
faunistic richness of the area play the River Bug
and its oxbows. It was also confirmed by the stud-
ies on beetles of the River Bug and Narew, though
in this case of importance were small water bod-
ies (Biesiadka, Pakulnicka 2004; Przewozny et al.
2005). As for oxbows the most crucial is the pre-
vention of the increase in trophy and the mainte-
nance of habitat diversity representing a few
stages of succession. So, water quality of the
River Bug causes that the conditions for aquatic
bugs are not optimal but standing waters in its
valley — especially oxbows — can be regarded as
suitable habitats with well preserved fauna.
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