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Summary. In the northern part of the Nadwieprzanski Landscape Park 55 water mite species were
found. Far more individuals and species were collected in standing water bodies than in running
water (767 ind., 47 sp. and 18 ind., 9 sp., respectively). The dominant species in the material collected
were Piona nodata (21.4%), Hydrodroma despiciens (14.6%), Limnochares aquatica (11.5%), Arrenu-
rus bruzelii (9.4%) and Tiphys ornatus (6.4%). The species diversity of the Park's water mites is deter-
mined by the standing water bodies of the valley (peat bog pools, oxbow lakes). Comparison of current
and historical data shows that water mite fauna of the Park is becoming impoverished. The degree and
rate of impoverishment varies depending on the type of water body.

Key words: water mites, Hydrachnidia, Nadwieprzanski Landscape Park, running water, stand-
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INTRODUCTION

The Nadwieprzanski Landscape Park was established in 1990. It has a sur-
face area of 621 ha, and its buffer zone is 11.185 ha [Rakowski 2004]. The park
covers the middle stretch of the Wieprz river valley which runs along in a nar-
row strip. The Wieprz valley, which has remained preserved in its natural state,
has the greatest natural value in the park, owing to the river with its natural
course, numerous oxbow lakes and vast wetland areas, including wet meadows,
peat bogs, peat pits, marshy meadows and alder carrs [Rakowski 2004].

The aquatic invertebrate fauna of the Park has not been well researched.
Among the hydrobionts of the Park the greatest amount of data concerns water
mites (Acari: Hydrachnidia). The water mites of river Wieprz and the water bod-
ies of its valley have been researched both before the establishment of the Park
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[Kowalik 1980, 1981, Kowalik and Biesiadka 1981, Kowalik and Stryjecki 1999]
and after it [Kowalik and Stryjecki 2000]. Nevertheless, the current state of research
of the Hydrachnidia fauna of this area must still be considered unsatisfactory.

The aim of the present study was to present new data on the water mite
fauna of river Wieprz and the various water bodies of the river valley (peat bog
pools, oxbow lakes, temporary pools, permanent eutrophic water bodies,
meadow ditches) located within the northern part of the Nadwieprzanski Land-
scape Park, and to discuss the changes in this fauna that have taken place over
the last 30 years.

STUDY SITES, MATERIALS AND METHODS

Samples were collected from running water bodies — the river Wieprz in Kijany
(N: 51°20°13.23”, E: 22°46°49.50”), Leczna (N: 51°18°13.90”, E: 22°52°14.32”) and
Lancuchow (N: 51°15°53.92”, E: 22°56°9.47”), the river Bystrzyca in Spiczyn
(N: 51°19°58.05”, E: 22°44°21.817), the river Swinka in feczna (N: 51°18°31.05”,
E: 22°52°53.32”) and a meadow ditch in Spiczyn (N: 51°19°58.05”, E: 22°44°21.81”),
as well as from standing water bodies — a peat bog pool by a meadow in Ciechanki
Lancuchowskie (N: 51°16°35.65”, E: 22°55°27.07”), a forest peat bog pool in
Ciechanki Lancuchowskie (N: 51°16°28.96”, E: 22°55°20.94”), an oxbow lake in
Ciechanki Leczynskie (N: 51°17°4.55”, E: 22°52°18.29”), a pool in an alder carr
in Lancuchow (N: 51°16°5.21”, E: 22°56°56.19”), temporary pools in Kijany
(N:51°20°14.76”, E: 22°46°58.75”), Ciechanki Lancuchowskie (N: 51°1635.75”,
E: 22°55°27.69”) and Ciechanki Leczynskie (N: 51°17°7.72”, E: 22°52°12.83”), and
a small eutrophic water body in Spiczyn (N: 51°19°57,85”, E: 22°44°33,57”), for
a total of 14 sites.

In river Wieprz water mites were collected from the lentic zone. The cur-
rent was slow and the bottom was silty, with sparse aquatic vegetation. The
vegetation by the shore consisted mainly of Glyceria maxima and Salix spp. In
river Bystrzyca water mites were collected from the lentic zone as well. The
river bottom was muddy and sparsely covered with Sagittaria sagittifolia and
Potamogeton filiformis, while Phragmites australis and Urtica sp. grew on the
shores. The Swinka river had well-developed lentic and lotic zones. Its bottom
consisted of sand and silt, with numerous large blocks of stone. Nuphar lutea
grew on the bottom, and Glyceria maxima and other grasses were present by the
shores. The meadow ditch was about 1 m wide and 0.2-0.4 m deep, with a con-
stant, distinct water flow. There was a cover of Lemna minor on the surface, and
Glyceria maxima and Phragmites australis grew by the shores.

The peat bog pool by the meadow had a surface area of about 1400 m” and
a maximum depth of 8 m. Samples were collected both from the shore (using
a hand net), and from deeper zones in the pool (with a dredge). Macrophytes
were abundant in the pool — Myriophyllum sp., Hydrocharis morsus-ranae, Hot-
tonia palustris, Nuphar lutea, Utricularia sp. and Lemna trisulca — and Carex
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spp., Phragmites australis and Schoenoplectus sp. grew on the shores. In the
shaded peat bog pool in the forest, which had a surface area of about 1500 m?,
there was little aquatic vegetation: Ceratophyllum sp. occurred in places, and
there was a cover of Lemna trisulca on the surface of the water. Samples were
collected in this pool from Carex sp. and from patches of Ceratophyllum sp., to
a depth of 1.5 m. The oxbow lake, with a surface area of about 1500 m?, had
a muddy bottom; Carex sp. occurred on the shores and in the shallow water, and
there was a cover of Lemna sp. on the surface. The pool in the alder carr, with an
area of about 150 m”, was part of a large flooded expanse in the forest. It was an
astatic pool; considerable fluctuations in water level were noted, but water was
present for the entire study period. The water in the pool was shallow and
brown, with many fallen leaves. Carex sp., Iris pseudacorus, Urtica sp. and
numerous umbellifers grew on the shores. The temporary pools had diverse sur-
face area (from 200 to 3700 m®) and were extremely ephemeral; they formed in
depressions in fields or meadows and due to evaporation they were present for
only 1-2 months. The eutrophic water body in Spiczyn took the form of a small
pond with a surface area of about 3500 m”. The bottom consisted of sand or sand
mixed with silt, with Typha latifolia, Juncus sp. and shrubby Salix sp. occurring
in places. Samples were taken from the part of the pool near the shore.

Hydrobiological samples were collected with a hand net and a dredge, once
a month from April to August 2009. Species diversity was calculated using the
Shannon-Wiener formula (base 2 logarithm).

RESULTS

In the water bodies studied 785 Hydrachnidia specimens were collected
(769 adults and 16 deutonymphs). There were 55 species belonging to 19 genera
and 13 families (Tab. 1). The most frequently represented families were Pioni-
dae (34.9% of the material collected, 11 sp.), Arrenuridae (20.0%, 13 sp.), Hy-
drodromidae (14.6%, 1 sp.) and Limnocharidae (11.5%, 1 sp). The dominant
species (dominance > 5%) were Piona nodata (21.4%), Hydrodroma despiciens
(14.6%), Limnochares aquatica (11.5%), Arrenurus bruzelii (9.4%), and Tiphys
ornatus (6.4%).

Far more individuals and species were found in the standing water bodies
than in running water (767 ind., 47 sp. and 18 ind., 9 sp., respectively) — Table 1.

The species collected in the rivers and in the meadow ditch were classified
into three ecological groups: rheobionts, rheophiles, and rheoxenes. The rheo-
philes were represented by the most individuals (7 individuals, 2 species), fol-
lowed by the rheobionts (5 ind., 3 sp.), while the number of rheoxenes was the
smallest (4 ind., 3 sp.). One crenobiontic species was found (in the meadow
ditch) — Sperchon squamosus (1 ind.).

The species collected in the standing water bodies (peat bog pools, oxbow
lakes, astatic and temporary pools, small eutrophic pools) were classified into the



Table 1. Species composition and numbers of water mites collected in the Nadwieprzanski Landscape Park (2009)

Running waters Standing waters Total
Taxon A B C D Total E F G H I J Total in NLP

1 2 4 5 6 7 8 9 10 11 12 13 14
Hydrachna globosa (Geer) 2 2 2 1 3 5
Hydrachna leegei Koen. 13 13 13
Hydrachna sp. (deutonymphs) 1 1 1
Limnochares aquatica (L.) 90 90 90
Eylais muelleri Koen. 1 1 1
Eylais rimosa Piers. 5 5
Eylais tantilla Koen. 1 2 3
Eylais sp. 6 9 3 1 19 19
Eylais sp. (deutonymphs) 1 1 7 8
Piersigia intermedia Williamson 2 2 2
Hydryphantes crassipalpis Koen. 1 1 1
Hydryphantes hellichi Thon 1 1 1
Hydryphantes placationis Thon 2 2 2
Hydryphantes planus Thon 9 9 9
Hydryphantes ruber (Geer) 1 1 2 2
Hydryphantes tenuipalpis Thon 1 1 1
Hydryphantes sp. (deutonymphs) 7 7 7
Thyas dirempta (Koen.) 3 3 3
Thyas pachystoma Koen. 2 2 2
Thyas palustris Koen. 1 1 1
Hydrodroma despiciens (Miill.) 114 1 115 115
Sperchon clupeifer Piers. 1 1 1




1 6 7 9 10 11 12 13 14
Sperchon setiger Thor 2 2
Sperchon squamosus Kram. 1 1
Lebertia insignis Neum. 3 3
Limnesia fulgida Koch 7 4 11 11
Limnesia maculata (Mill.) 28 4 32 32
Limnesia undulata (Miill.) 1 1 1
Hygrobates calliger Piers. 2 2
Hygrobates longipalpis (Herm.) 1 1 1
Hygrobates nigromaculatus Leb. 4 4
Atractides ovalis Koen. 1 1 1
Unionicola crassipes (Mill.) 2 2 2
Unionicola gracilipalpis (Viets) 1 1 1
Neumania deltoides (Piers.) 1 1 1
Piona alpicola (Neum.) 2 1 4 4
Piona clavicornis (Miill.) 1 1 1
Piona coccinea (Koch) 1 1 1
Piona conglobata (Koch) 2 2 2
Piona longipalpis (Krend.) 21 1 22 22
Piona nodata (Miill.) 14 151 166 166
Piona paucipora (Thor) 1 1
Piona stjoerdalensis (Thor) 1 1 1
Tiphys ornatus Koch 1 48 50 50
Pionopsis lutescens (Herm.) 4 1 17 25 25
Forelia variegator (Koch) 1 1




1 2 3 4 5 6 7 10 11 12 13 14
Arrenurus batillifer Koen. 9 5 5 19 19
Arrenurus bicuspidator Berl. 4 4 4
Arrenurus bifidicodulus Piers. 1 5 4 8 18 18
Arrenurus bruzelii Koen. 47 1 26 74 74
Arrenurus fimbriatus Koen. 1 1 2 2
Arrenurus globator (Miill.) 9 9 9
Arrenurus inexploratus Viets 1 1 3 5 5
Arrenurus integrator (Miill.) 1 2 2
Arrenurus maculator (Mill.) 5 2 7 7
Arrenurus mediorotundatus Thor 4 4 4
Arrenurus sinuator (Miill.) 1 1 1
Arrenurus tricuspidator (Miill.) 9 9 9
Arrenurus tubulator (Miill.) 2 2 2
Arrenurus sp. (deutonymphs) 1 1 1
Total specimens 13 1 3 1 18 385 34 71 275 2 0 767 785
Total species 5 1 2 1 9 25 14 17 17 2 0 47 55

Explanations: A — river Wieprz (in Kijany, Leczna and Lancuchéw), B — river Bystrzyca in Spiczyn, C — river Swinka in £eczna, D — meadow ditch in
Spiczyn, E — peat bog pool by a meadow in Ciechanki Lancuchowskie, F — forest peat bog pool in Ciechanki Lancuchowskie, G — oxbow lake in Ciechanki
Leczynskie, H — pool in an alder carr in Lancuchow, I — temporary pools (in Kijany, in Ciechanki Lancuchowskie and in Ciechanki Leczynskie), J — small
eutrophic water body in Spiczyn
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the following ecological groups (after [Cichocka 1998]): small water body spe-
cies, species typical of astatic vernal pools, lake species, and tyrphobiontic and
tyrphophilic species. The peat bog pool by the meadow in Ciechanki fLan-
cuchowskie, the oxbow lake in Ciechanki L¢czynskie and the pool in the alder
carr in Lancuchow were subjected to closer analysis than the other water bodies,
where too few individuals were collected for proper application of a dominance
index. In the peat bog pool by the meadow, small water body species were
dominant (67.0%, 15 sp.). The proportion of tyrphobionts and tyrphophiles was
significant (25.2%, 3 sp.), while lake species and species typical of astatic vernal
pools occurred infrequently (7.0%, 5 sp. and 0.8%, 2 sp., respectively) — Fig. 1.
Small water body species dominated in the oxbow lake (64.7%, 9 sp.). Vernal
species were the second most numerous group (32.4%, 6 sp.). The proportion of
lake species was very small (2.9%, 2 sp.), and tyrphobionts and tyrphophiles
were not noted at all. The synecological groups in the pool in the alder carr had dif-
ferent proportions, with vernal species strongly dominant (91.0%, 13 sp.). Small
water body species constituted 7.9% of the fauna collected (2 sp.), while peat bog
species made up only 1.1% (2 sp.). No lake species were found in this pool — Fig. 1.
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Fig. 1. Percentage share of the ecological groups in selected water bodies of Nadwieprzanski
Landscape Park

The highest species diversity was noted in the peat bog pool by the
meadow in Ciechanki Lancuchowskie: H = 3.10. It was somewhat lower in the
oxbow lake in Ciechanki Leczynskie (2.98) and lowest in the pool in the alder
carr in Lancuchow (2.23). Too few specimens were collected in the remaining
water bodies for proper estimation of species diversity.
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DISCUSSION

Analysis of the water mite fauna of the Nadwieprzanski Landscape Park
reveals a striking disproportion between running water and standing water. Al-
though river Wieprz forms the hydrological axis of the Park and determines the
water conditions in this area, the water mite fauna of this watercourse is ex-
tremely poor. In the stretch of the river under investigation, Kowalik and Bie-
siadka [1981] noted 12 water mite species. At that time (1975) the Wieprz was
already quite polluted, and now the degree of pollution has increased (WIOS
2008, 2009). Water mites are known to be very sensitive to water pollution, and
the first to be eliminated are rheobiontic and rheophilic species [Kowalik 1981,
Kowalik and Biesiadka 1981, Gerecke and Schwoerbel 1991]. Thus the effects
of the pollution of the Wieprz taking place over many years have led to the deg-
radation and impoverishment of its fauna. As many as 9 species were not found
in the Wieprz River during this study, though some of them (like Lebertia po-
rosa, L. pilosa, Hygrobates fluviatilis) were pretty numerous in the past
[Kowalik and Biesiadka 1981]. Another factor contributing to the changes in
fauna noted has been the homogeneity of the habitats where water mites were
collected (the littoral zone of the river with slow water flow, muddy bottom and
sparse vegetation). It can, therefore, be concluded that the extremely low number
of individuals and species collected in the Wieprz results from the polluted state
of the water and the lack of habitat variation in the river.

In the case of river Swinka, the impoverishment of the fauna had other
causes. The river had high habitat diversity which potentially could create fa-
vourable conditions for the development of diverse Hydrachnidia populations;
however, conditions of environmental stress prevailed here due to salination;
electrolytic conductivity reached 1,532 puS/cm. Kowalik [1981] noted 7 water
mite species in the estuarine stretch of the river, but this research was conducted
in 1973-1974, when the scale of human impact (salination of the water) was
smaller than it is today. Most water mites are haloxenes, and thus highly sensi-
tive to increased salinity [Gerecke 1991, Di Sabatino et al. 1992]. Saline water
discharged for many years from a hard coal mine to the Swinka river has led to
the impoverishment of the river's Hydrachnidia fauna [Kowalik 2002].

The water mite fauna of river Bystrzyca downstream from Lublin has been
severely degraded for many years [Kowalik 1981], and the fact that in 2009 only
one water mite was found in its estuarine stretch confirms the highly detrimental
influence of treated wastewater introduced into the river from the sewage treat-
ment plant in Hajdow.

Among the standing water bodies of the park, the richest fauna by far is
found in the complex of pools in Ciechanki Lancuchowskie. The peat bog pool
by the meadow is the most interesting of these — 385 individuals and 25 species
were collected, the highest numbers of all the study sites. Small water body spe-
cies dominated (67.0%, 15 sp.), but the share of peat bog species was also sig-
nificant (25.2%, 3 sp.). The mixed character of the fauna was due to the ecologi-
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cal conditions in the pool, i.e. the influence of the adjacent peat bog on one side
and of the meadow catchment on the other.

Unfortunately, over the last 10-20 years it has been possible to observe cer-
tain unfavourable changes in the fauna of this pool. Kowalik and Stryjecki
[2000] noted 29 species in the pool, with species diversity H = 3.74 [Kowalik
and Stryjecki 1999]. In the present study, the number of species fell to 25, and
species diversity to 3.10. Moderate human impact appears to be a threat to the
pool; the surrounding area is exploited by the local population for recreational
purposes.

In the oxbow lake in Ciechanki L.¢czynskie, small water body species were
dominant (64.7%, 9 sp.). Vernal species were also numerous (32.4%, 6 sp.) —
Fig. 1. Similar quantitative proportions have been noted in the oxbow lakes of
the Bug river valley [Stryjecki 2009].

Dominance of vernal species was very high in the astatic pool in the alder
carr in Lancuchow; the 13 species from this group constituted as much as 91.0%
of the fauna collected (Fig. 1). The high percentage of vernal species was due to
the character of the habitat — in late spring and in the summer the water level
decreased substantially. Although water remained during the entire season, ver-
nal species characteristic of temporary water bodies were numerous. The biodi-
versity noted in this pool was rather low, at H = 2.23. The low species diversity,
in comparison with other water bodies in the Park, was due to uneven dominance
distribution — Piona nodata constituted as much as 56.5% of all specimens collected.

The fauna of the temporary pools was found to be extremely sparse, with
only 2 individuals collected (Tab. 1). This extreme paucity of the fauna was
probably due to the excessive ephemerality of the pools; water was not present
long enough for stabilised Hydrachnidia fauna, or even any at all, to arise. Other
invertebrates have also been found to be extremely scarce in temporary pools,
which indicates that fully functioning zoocoenoses have not formed in the pools,
regardless of their ephemerality.

The lack of water mites in the eutrophic pond in Spiczyn is surprising. It
contained numerous habitats that were potentially favourable sites for Hydrach-
nidia to live. The physical and chemical properties of the water also should not
have eliminated the presence of water mites. Hence it is difficult to explain the
complete lack of water mites in this body of water.

CONCLUSIONS

1. In the surface water system of the Nadwieprzanski Landscape Park, the
main river — the Wieprz — has little importance for water mites. The key habitats
for Hydrachnidia are the standing water bodies in the river valley (peat bog
pools, oxbow lakes, pools in alder carrs).

2. The most valuable area in the northern part of the park with regard to
fauna is the complex of pools in Ciechanki Lancuchowskie.
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3. Over the past 30 years it has been possible to observe a gradual
degradation of the fauna of the Park. The degree and rate of degradation varies
depending on the type of water body.

4. The most severe degradation of fauna takes place in the rivers, due to
the high degree of water pollution in the Wieprz and Bystrzyca and high salinity
in the Swinka. Standing water bodies are less susceptible to degradation;
however, when compared with historical data, certain unfavourable changes can
be observed in these as well.
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WODOPOJKI (ACARI: HYDRACHNIDIA) POLNOCNEJ CZESCI
NADWIEPRZANSKIEGO PARKU KRAJOBRAZOWEGO

Streszczenie. W poinocnej czesci Nadwieprzanskiego Parku Krajobrazowego stwierdzono wyste-
powanie 55 gatunkéw wodopodjek. Znacznie wigeej osobnikow i gatunkéw zlowiono w wodach
stojacych niz w wodach plynacych (odpowiednio: 767 osobn., 47 gat. i 18 osobn., 9 gat.). W calosci
zebranego materialu dominowaty: Piona nodata (21,4%), Hydrodroma despiciens (14,6%), Lim-
nochares aquatica (11,5%), Arrenurus bruzelii (9,4%), 1 Tiphys ornatus (6,4%). Roéznorodnosé
gatunkowa wodopdjek Parku ksztaltuja dolinne zbiorniki wod stojacych (torfianki, starorzecza),
natomiast fauna rzeki Wieprz jest bardzo zdegradowana. Porownujac dane aktualne z historycz-
nymi nalezy stwierdzi¢, iz nastgpuje ubozenie fauny wodopodjek Parku. Ubozenie faunistyczne
zachodzi w réznym stopniu i ré6znym tempie — w zalezno$ci od rodzajoéw zbiornikow.

Stowa kluczowe: wodopojki, Hydrachnidia, Nadwieprzanski Park Krajobrazowy, wody ptynace,
wody stojace, roznorodno$é gatunkowa
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