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(POLISH TATRA MTS.)

Joanna Galas

Instytut Ochrony Przyrody PAN
al. Mickiewicza 33, 31-120 Krakdw
e-mail: galusggiop.krakow.pl

Summary. The composition of macroinveriebrates was investigated in 11 high mountain lakes
situated above the timberline. Qualilalive samples werc taken in the near shore zone, in the inlets
and outlets of streams. The dominant taxa were Chironomidae and Oligochacta, while Plecoptera
and Turbellaria dominated in two lakes only. Nematoda were numerous, whereas Trichoptera and
Ephemeroptera were very scarce. Taxon richness and diversity of the studied lakes were Jow — the
highest were found in big, deep and non acidified lakes, (he lowest oncs in small, shallow and
slightly acidificd ponds.
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INTRODUCTION

Remote mountain lakes, hardly accessible, with little human activity in their catchment
area, are considered as least disturbed freshwater ecosystems in Europe. Although situated
far from local sources of pollution, these lakes are threatencd by deposition of atmospheric
pollutants (acidity and toxic air pollutants) and by climale changes. The high mountain
lakes arc sensitive to these threals because of their poor buffering capacities of soil and
rocks in the watershed to neutralize acidic deposition [Moscllo 1986].

In the framework of the intemational EMERGE project (2000-2003), which was aimed at
gencration of the ecological classification system for remote mountain lakes, physical, chemi-
cal and biological data from over 350 mountain lakes across Europe were collected. Within
that project studied have been also conducted in eleven lakes situated in the Polish Tatra
Mountains. The biological samples collected included among others littoral benthos. The
sensitivity of invertebrate species to physical and chemical disturbances is frequently used as a
tool in monitoring freshwater ecosystems [Fjellheim and Raddum 1990, Fjellheim et al. 2000].

This work shows the composition, taxon richness and the diversity of the benthic in-
vertebrates in the Polish Tatra lakes together with their environmental variables.

" The study was supported by European Commission for funding the MERGE project (contract EVK-CT-
1999-00032).
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STUDY AREA

All the studied lakes (Table 1) are located above the timber line in a range of altitude
from 1580 to 1890 m. They are covered with ice from October to June. Five lakes are big
and deep: their surface areas range from 6 to 34 ha, while depths from 32 to 79 m, six of
them are small (0.04-1.4 ha) and shallow (1-9 m). The lakes shores are rocky with sand
and in some lakes with a small amount of organic debris. Ten lakes situated in the High
Tatra have a catchment area built of granitic bedrock covered by post glacial rock debris,
while the bedrock of Siwy Wyzni pond located in the Western Tatra is built by metamor-
phic rock. Soils are thin and constitute only a few percent of thc whole watershed and
bare rocks are an important component of the drainage basin. Tn most cascs the vegeta-
tion consists of alpine meadows, with a few exceptions where sparse dwarf pines are
present.

METHODS

Invertebrate sampling was performed by the kick method [Frost er. al. 1971] in Sep-
tember 2000, Total time for ong¢ kick sample is 2 min. Three qualitative samples were
taken from each lake: one in the inlet of the stream, one in the littoral zone of the lake,
and one in the outlet stream of the Iake; when there was no inlet or outlet, additional
samples were taken from the littoral zone. All together 33 samples were analysed from
11 littoral zones, 4 from inlets and 8 from outlet streams. The samples were sieved
through a net with 250 pm mesh size, preserved in 4% tformaldehyde, sorted and identi-
fied beneath a binocular in the laboratory. Only Chironomidae, Plecoptera and Trichop-
tera were determined to the species level (Table 2). Oligochaeta species were studied and
used in another publication [Dumnicka and Boggero in press].

RESULTS AND DISCUSSION

The dominant group of the littoral fauna in all the studied lakes was Chironomidae,
making up on average 40% of the benthos (Fig. 1A). Other abundant taxa were Oligo-
chaeta (28%%) and Nematoda (15%). Turbellaria were found in the littoral of six lakes (1-
22%) while Plecoptera in four lakes (1-26%). Trichoptera and Ephemeroptera formed
less than 1% in few lakes only.

Littoral fauna of 11 studied high mountain oligotrophic lakes revealed very low
diversity (Table 1). The highest value of taxon richness was found mostly in big and deep
lakes, with alkalinity value above 25 peq dm™ and ACN (Acid Neutralising Capacity)
value from 29 to 124 peq dm™, which indicates their good non-acidified condition [Fott
et al. 1994]. In the littoral of such lakes Crenobia alpina (Turbellaria) and Diura bicau-
data (Plecoptera) species that are sensitive to acidification were found [Raddum and
Fjellheim 2002]. The mean number of taxa was 8.4, whilc mean Shanon-Wiener diversity
index (IT") was 2.02 (Table 1).

Small and shallow ponds had lower taxon richness (mean 5.2, H' 1,9) and exhibited
various stages of acidification. Three of them: Zmarzly, Dhugi, and Dwoisty Wschodni
ponds located in the same Gasienicowa Valley, al the decreasing altitude had an  incre-
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Fig. 1A
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Fig. 1A. Percentage share of macrofauna groups in the littoral of the studied lakes
Rys. 1A, Procentowy udziat grup makrofauny w litoralu badanych jeziorFig, 1B, Percentage share
of benthos group in the inlets (1) and outlets (O) of the studied lakes
Rys. IB. Procentowy udzial grup bentosu we wplywach (I) 1 wyplywach (O) badanych jezior
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asing ANC value from 5 to 20 peq dm™, alkalinity below 25 jeq dm™ and taxon richness
from 4 to 8, which corresponded to their intermediate stage of acidification [Galas 2002,
Kownacki et al. 2002],

The Mnichowy X pond is naturally slightly acidic (pH 4.83) and its dominant spe-
cies Zalutschia tatrica (Chironomidae) is a glacial relict, typical of acidic tundra lakes
[Kownacka and Kownacki 1965].

In Siwy Wyzni pond, the only one located in the Western Taira on the metamorphic
bedrock, three taxa were found exclusively (H* 1,5). The number of the collected speci-
mens in the littoral of this pond was the highest among the remaining studied lakes.

The dominant group of fauna in inlet and outlet streams was Chironomidae (44%,
Tig. |B). Turbellaria, Plecoptera, Nematoda and Oligochacta percentage share ranged
from 10 to 15% of the total stream benthos.

The lowest number of taxa and H' was lound in streams, led by groundwater, flo-
wing into the Zmarzly and Diugi lakes (L'able 1). Eleven taxa were collected in inlet
strcams of the big Wielki Polski and Czamy Gasienicowy lakes. The same number of
species was also found in the outlet of Czamy Gasienicowy and Czarny Polski lakes.

The low number of taxa recorded in ultra-oligotrophic Tatra lakes may partly be due
to the low number of samples and partly to harsh abiotic conditions: low temperature,
long ice and snow cover and varying water regime. Also the lowest taxa number was
stated in lakes with an intermediate stage of acidification. Their ANC values were below
20 peq dm™, which is established as a critical value and may have an adverse influence
on the lake biocenoses.
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BEZKREGOWCE BENTOSOWE JEZICR WYSOKOGORSKICH (TATRY POLSKIE)

Streszezenie. Okreslono sklad bentosu w 11 jeziorach tatrzafiskich, polozonych w pigtrze hal.
Préby jakosciowe pobierano w czedel przybrzeznej jezior, w ich doptywach i wyplywach. Domi-
nujacymi grupami byly Chironomidae i Oligochaeta, a w dwach jeziorach Turbellaria i Plecoptera.
licznie wystepowaly Nemaloda, a Trichoplera i Ephemeroptera byly spotykane sporadycznic.
Budana fauna byta malo zréznicowana gatunkowo; najwy#sze zréznicowanie stwierdzono w du-
zych, gigbokich 1 niezakwaszonych jeziorach, a mniejszq liczbe taksondw wykazano w matych,
piytlich stawach o réznym stopniu zakwaszenia.

Stowa kluezowe: benlos, zrdznicowanic gatunkowe, réznorodnosé, jeziora tatrzanskie, za-
kwaszenie



