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Stoneflies (Plecoptera) of the Swietokrzyski National Park
(Central Poland)

W. Kittel2

Fifteen stonefly species were found in the streams of the Swigtokrzyski National Park (Lysogéry chain of the Swictokrzyskie
Mts) ; among them Protonemura intricata, Pr. praecox and Leuctra hippopus were found for the first time in this area.
Clear difference between the stonefly fauna of the northern and southern slopes were observed.

Plécoptéres du Parc National Swietokrzyski (Pologne centrale).

Quinze espéces de Plécoptéres ont été récoltées dans les cours d'eau du Parc National Swietokrzyski (Chaine Lysogory
des Montagnes Swigtokrzyskie) ; parmi elles, Protonemura intricata, Pr. praecox et Leuctra hippopus ont été trouvées pour
la premiére fois dans cette région. L'auteur a observé de nettes différences entre la faune des versants nord et celle des

versants sud.

1. — Introduction

The Lysogory, the highest chain (up to 611 m a.s.])
of the Swigtokrzyskie Mountains, are old hercynian
eroded mountains and are built of Cambrian quart-
zite rocks. The highest parts of the Lysogéry chain
are covered with dense forest (the so-called « Vir-
gin Fir Forest ») composed mainly of fir, with an
admixture of pines, spruces, beeches and maples.
This forest together with some adjacent meadow
areas constitute the Swigtokrzyski National Park.

On the slopes of Lysogory chain, especially on the
northern side, there are numerous springs, forming
streams that flow down into the main Swigtokrzys-
kie Mountains rivulets : Lubrzanka, Belnianka and
Pokrzywianka (Fig. 1). The streams have a conside-
rable grade.

In the upper forested sectors, the current is swift
and the bottom is stony, whereas in the lower mea-
dow areas, the current velocity declines and the sedi-
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ments change to gravel, sand and even mud. The
streams draining the northern slopes are in gene-
ral distinctly shorter than the streams of the sou-
thern slopes.

In summer the mean temperature of the springs is
about 8°C. In this season the temperature of the
forest sectors of the streams is also rather low, rea-
ching 11-13°C. In the open areas of fields and mea-
dows the water temperature can surpass 20°C.

Material was collected qualitatively from 1972 to
1982 by using a Surber-net in the streams and by
searching for imagines in the vegetation along the
banks. The present study is a continuation of the ear-
lier work (Wojtas 1974, Kittel et al. 1980, Kittel 1981,
1982).

2. — Results

The material collected in 43 stations (Fig. 1) inclu-
ded 184 samples with 4 798 specimens of Plecoptera
belonging to 15 species (Tab. I). Three species,
namely Protonemura intricata, Pr. praecox and Leuc-
tra hippopus were discovered for the first time in
the Lysogéry chain. The total number of Plecoptera
found in the whole Swigtokrzyskie Mts area reaches
now 23 species (Wojtas 1974, Kittel 1982, present
paper).
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Fig. 1. Location of the collecting stations in the Swietokrzyski National Park.

The material studied is rather diversified as regards
the number, the frequency and the distribution of
particular species. This distribution depends on the
slope as well as on the biotope characteristics (zones
I-HI, Tab. I, Fig. 2).

The streams flowing down on both the northern
and the southern slope are inhabited in general by
the same Plecoptera, however their frequency and
abundance are different.

The most frequent and abundant Plecoptera in the
whole Lysogory area were Nenurella pictetii and
Leuctra nigra. Rare species found in few localities
and samples were Protonemura intricata, Amphine-
mura standfussi, Nemoura dubitans and Rhabdiop-
teryx acuminata.

Springs and the upper forested sectors of the
Lysogéry streams (zone I) are comparatively rich in
Plecoptera. Eight species were found on the sou-
thern side of Lysogéry chain and 11 species on the
northern side. In this zone, in the streams of the nor-

thern slopes, occurred Amphinemura standfussi and
Nemoura dubitans (in the marshy spring of Czarna
Woda river) which did not occur in this zone of the
southern side ; on the other hand Nemoura cambrica
was encountered there, but was absent on the nor-
thern side.

The second zone (II} includes the stream sectors
of the transitional forest-meadow zone with a short,
initial part of the meadow section (about 100 m).

When comparing this zone with the first zone on
the northern slopes it is evident that the forest bor-
der is here an'important ecological boundary, which
is not the case on the southern slopes. On the nor-
thern slopes, the species number falls down by 50%,
whereas on the southern slopes one can observe a
succession : Diura bicaudata disappears but three
new species appear, Protonemura intricata, Pr. prae-
cox and Nemoura flexuosa.

The streams leaving the forest have somewhat dif-
ferent characters on both sides of the Lysogory
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Table I. — Distribution of the stoneflies in the study area.
ZONE I : SPRINGS AND FOREST SECTORS ZONE 11 : TRANSITORY ZONE BETWEEN ZONE II1 : MEADOW AND FIELD SECTORS
BIOTOPES THE FOREST AND MEADOWS
Southern slopes Northern slopes Southern slopes Northern slopes Southern slopes Northern slopes
» 5 » g - an » sn - g o » an
4 ge 3 ge 7 gg 3 8 5 B2 z 82
g8 52 g8 sf FE g8 5t gsg st g8 5t
g8 E% g% i3 g% 3 | E® g% §8  E% 5T i3
SPECIES £ &% | Ez B% | X® ER | Pz B: | EF  BE | EF 3%
N 1 N % N T N % N T N 11 N N T N T N % N 3 N 3
i. Rhabdicperyx acuminata Klap 2.3+ 0.02
2. Protonemuna auberti (l'lhes) 2 4.7 17 0.4 3 7.0 80 1.7 3 7.0 88 1.0 2 47 2 0.08 2 4.7 2 0.04
3. Profonemura intricata (Rls) 123 1 0.02 1 2.3 7 0.t
4. Protonemura praccox (Mort.) 1 2.3 52 1.1 1 2.3 1 0.02
5. Amphinemina standfussi (Ris}) 2 4.7 40 0.8
6. Nemowwa aviculanis Mort 1 2.3 6 0.1 2 4.7 B 0.2
?. Nemoura cambrica Stephens 1 23 1 0.02 2 4.7 66 1.4 5 11.6 46 0.9
§. Nemoura cinerea (Retz.) 4 9.3 17 0.4 617.0 121 2.5 7.0 4 0.9 2 4.741 0.8 10 23.2138 4.1 4 9.32705.6
9. Nemoura dubitans Mort. . 123 5 0.1
10. Nemoura §fexugsa Aubert 123 1 002 2 47 74 15 1 2.3 3 0.06 3 7.021 0.4 3 7.0 481.0
1. Nemunedla pictetii Klap. 5 11.6 874 18.2 10 23.2 454 9.5 4 93371 7.7 3 7.025 5.5 8 18.6261 5.4 5 11.6 143 2.3
12, leuctra digitata Kempny 1 2.3 6 0.1 2 47 11 0.2 3 7.0 52 1.1 3 7.022 0.4 2 47 1oz
13, Leuctra }uppama Kempny 1 23 2 0.04 1 23 4 0.08 2 4.7 % 1.9 2 4.7 5 0.1
N, teuctra nigaa (0livier) 6 14.0 2484 5.1 B 18.6 428 7.0 4 93153 3.2 3 7.067 1.4 4 9.379 1.6 2 47 70.1
15, Diuna bicaudata (L.) 1 2.3 1 0.02 2 4.7 20 0.4

Tota) number of stations : 43
Total numoer of specimens

4798
Frequency and dominance calculated from these totals.

chain. On the northern slopes, the meadow or field
section is comparatively short, often regulated by
amelioration ditches. On the southern slopes, these
meadow or fields sectors are longer and are gene-
rally non modified. This is probably the reason why
the plecopteran fauna of the zone III (meadow sec-
tors) is so different on both sides of the chain (6 spe-
cies on the northern and 11 species on the southern
slopes).

3. — Discussion

The lower forest border in the mountains is well
known as a limit for the occurrence of many ani-
mals. This holds true also for Plecoptera as it was
observed, among others, by Kamler (1964) and is
confirmed in the present results.

According to the Rauser’s (1962) classification, the
Lysogory chain belongs to the low mountains. It
forms an island-like situation in central Poland as
an isolated mountaineous biotope.

Among the 15 species recorded, except Nemoura
dubitans, all are characteristic of the Central-
European mountains, having various geographic

ranges (Illies 1967). A comparison of the list of spe-
cies of the Lysogéry chain with that of the Sudetic
Mts (south-western Poland, Wojtas 1970) shows 12
species in common. Thirteen species were found
both inkysogory area and the Carpathians (southern
Poland and Czechoslovakia, Winkler 1957, Wojtas
1964, Sowa & Szczesny 1967, Krno 1982).

Among the species found in the Lysogory streams
there are some eurytopic species, like Nemoura cine-
rea and Nemurella pictetii, but most of them are
rather stenotopic. It is clear, among other things,
from the fact that only six species were common in
both the investigated streams and in the Lubrzanka
river (Kittel 1982), one of the largest rivulets of the
Swigtokrzyskie Mts, flowing at the foot of their prin-
cipal chains.

Despite the low altitude of the Lysogéry chain, its
plecopteran fauna differs from the stonefly fauna
of the neighbouring lowland areas. Of the 18 spe-
cies found in the Pilica river (Kittel 1976) only 8 spe-
cies occurred also in the Lysogéry. Similarly in the
middle course of the Warta river and some of its
affluents, Wojtas (1962, 1967) has found 15 Plecop-
tera species only 3 of which were recorded intyso-
gory streams.
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Fig. 2. Frequency and abundance of species in the three investigated zones on the slopes of the Lysogory chain.
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