’ FRAGMENTA FAUNISTICA 59 (1): 51-63,2016
,‘%’\ PL ISSN 0015-9301 © MUSEUM AND INSTITUTE OF ZOOLOGY PAS
DOI 10.3161/00159301FF2016.59.1.051

Caddisflies (Trichoptera) of the Swietokrzyski National Park
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Abstract: This faunistic study was carried out in the period 2008-2014 in the Natura 2000 Lysogoéry (PLH260002)
area, which is situated entirely in the Swigtokrzyski National Park (SPN). The study revealed the occurrence of 82
caddisfly species (Trichoptera). The insects were caught by light-trapping at 10 sites in the National Park and at one
locality on its boundary. Five caddisfly species from the Polish Red List were found. Stenophylax vibex (Curtis, 1834),
a rare species in Poland, has so far been found only in the SPN. Fifty-three species of caddisflies were found for the
first time in the Swigtokrzyski National Park, 19 of which are new to the Swietokrzyskie Mountains area. The study
did not confirm the presence of sixteen species recorded previously but it has raised the total number of caddisfly
species recorded in the Swietokrzyski National Park to 98.
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INTRODUCTION

The state of knowledge of the caddisfly fauna, and indeed of most insects, in the
Swigtokrzyski National Park (SPN) is unsatisfactory. The caddisflies in the Swictokrzyskie
Mountains (SM) as a whole and in the SPN in particular were researched in 1919 (Pongracz
1919), 1922 (Priiffer 1922), 1960 — 1962, 1980 — 1985 (Riedel & Majecki 1989), 1984 and
19861988 (Szczgsny 1990). Pongracz and Priiffer jointly found a total of 18 species in the
SM. Later work failed to confirm the presence of Rhyacophila vulgaris Pictet, 1834, Setodes
punctatus (Fabricius, 1793) and Anabolia nervosa (Curtis, 1834), recorded by Pongracz
(1919), and Semblis phalaenoides (Linnaeus, 1767), found by Priiffer (1922). The last-
mentioned species is tending to recede from Poland in a north-easterly direction: nowadays S.
phalaenoides is only found in the Biebrza National Park (Czachorowski & Frackiel 2003) and
to the east of the city of Biatystok (Gorecki & Buszko 2014). 41 species of caddisflies were
found in the River Lubrzanka, to the north-west of the SPN (Majecki 1982, Bis et al. 1992).
Riedel & Majecki (1989) reported 90 caddisfly species from the SM but only 24 from the SPN.
Szczesny (1990) found another 24 in the streams of the SPN, whereby he regarded the
identification of one species — Athripsodes commutauts (Rostock, 1873) — as uncertain. Up to
that time, a total of 48 caddisfly species had been recorded in the SPN. The state of knowledge
of Trichoptera in other national parks in Poland is incomplete. Only in 10 out of the 23 national
parks in Poland has the caddisfly fauna been fairly well investigated (Babia Goéra National
Park, Biatowieza NP, Biebrza NP, Bieszczady NP, Gorce NP, Pieniny NP, Polesie NP,
Roztocze NP, Tatra NP and Wigry NP). No such research has been conducted so far in the
Wolin NP, Wielkopolska NP or Warta Mouth NP (Riedel & Majecki 1994, Czachorowski &
Majewski 2003, Banaszak et al. 2004, Buczynska 2006, Buczynska et al. 2007, Buczynska
2008). The number of species in the parks varies from 12 in the Stowinski National Park to 79
in the Biebrza National Park.

Hydrographically, the SPN lies in the Vistula basin, in the catchment areas of the Nida and
Kamienna. In the SPN, the watershed between the catchment areas of these two rivers runs
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mainly along the Lysogodrskie and then the Klonowskie Ranges. Within the boundaries of the
Park, the upper sections of the Rivers Lubrzanka and Bielanka drain into the Nida, while the
Rivers Czarna Woda, Psarka, Pokrzywianka and Stupianka are tributaries of the Kamienna.
The river network is rather irregular and is intimately associated with the geological structure
of the underlying rocks. The northern slopes of the Lysogorskie Range are much richer in
watercourses, of which there are 45, whereas only 11 streams flow down the southern slopes.
This considerable difference between the density of watercourses is due primarily to the greater
amount of precipitation on the northern side, its greater water retention capacity and the steeper
slopes — average 50%o (max. 300%o) (Ciupa et al. 2012). The density of flowing waters on the
Klonowskie Range is much smaller, particularly on its northern side. The main sources are on
the Lysogorskie Range: some 55 have been recorded there, but only around 10 elsewhere. The
northern slopes of the Lysogorskie Range are more abundant in sources: those in the highest
zone (500 — 400 m AMSL) are associated with Cambrian formations. The next zone (360 — 320
m AMSL) covers rock debris sources, which are largely dependent on precipitation. The few
sources on the southern side of the Lysogorskie Range, carrying little water, are associated
with Middle and Upper Cambrian formations. Around the Bukowa and Chetmowa Goéra hills,
the sources are springs associated with Devonian formations (Kupczyk et al. 2000). There are
not many wetland areas in the Park — most of them lie in the source section of the Czarna
Woda and on the southern slope of Bukowa Gora (Ciupa & Soltysik 2002). Except for the
artificial pond on the Polanie Bilenik, there are no standing waters in the SPN.

The surface waters in the SPN, especially in the source sections, are of the highest quality
class (Biernat et al. 2009). This is mainly because there are few sources of pollution. The
waters in the upper sections of the streams in the Lysogorskie Range have a low pH.
Invertebrates tend to avoid waters with an excessively low pH. Caddisflies are fairly resistant
to acidic waters, although Szczgsny (1990) found that the number of their species falls
dramatically when the water pH drops below 5. One of the reasons for the acidification of
waters in the SPN is the emission of sulphur dioxide into the atmosphere. Fortunately, levels of
this gas in the air are falling with every passing year (Degorski 2007).

The region’s microclimate, its geological structure, hydrological network and unique plant
communities, as well as phenomena specific to mountain areas like thermal inversions, suggest
the possible occurrence of characteristic and unique species of caddisfly.

STUDY AREA, MATERIAL AND METHODS

The study was carried out in 2008-2014. The catches were performed every three or four
days from April to November. The insects were caught using actinic light traps deployed at ten
sites within the SPN and at one in the Park’s buffer zone (Fig. 1). The trapping localities were
situated in various parts of the SM, at different altitudes and in different habitat types. These
localities were as follows:

1. Chelmowa Goéra (UTM: EB03, 300 m AMSL) — the protective zone in the south-eastern
part of the Park in the Pokrzywianski Range. In the immediate vicinity of the forester’s lodge,
where the light trap was hung up, there are two rivers, the Stupianka and the Pokrzywianka.

2. Dabrowa protective zone (UTM: DB94, 280 m AMSL) — the ecotone between a
woodland and meadow in the western part of the Dgbnianski and Czarna Woda valley. This
area is situated on the northern side of the Lysogéra Range.

3. Close to the village of Swieta Katarzyna by the forester’s lodge, in the protective zone
of the same name (UTM: DB94). This zone is situated at the foot of the highest elevation in the
SM — the Lysica (612 m AMSL), on the western side of the Eysogora Range. The altitude of
the locality itself was 360 m AMSL.
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Fig. 1. Location of the collection sites in the Swigtokrzyski National Park.

4. Swiety Krzyz (UTM: EB03) — at the foot of the Lysa Gora (594.3 m AMSL), in the
eastern part of the Lysogora Range. The light trap was deployed near the SPN building. The
altitude of ca 550 m AMSL was the highest elevation of all the trapping sites.

5. A forest hamlet in the SPN near the village of Trzcianka (UTM: EB03). The locality
was on the south-eastern slopes of the Lysogora Range at an altitude of 370 m AMSL.

6. Podgorze, by the forester’s lodge near the confluence of the Czarna Woda stream
(UTM: DB94). This locality was in the eastern part of the Klonowski Range in the “Podgorze”
protective zone (altitude 340 m AMSL).

7. The land around the forester’s lodge near the village of Psary-Katy (Gajowka Katy)
(UTM: DB94), at an altitude of 320 m AMSL. This locality was in the central part of the
Klonowski Range, at the western foot of the Psarska mountain (415 m AMSL).

8. The land around the forester’s lodge near the village of Hucisko (UTM: EBO03). This is
the only locality not lying within the SPN but on its boundary (altitude ca 270 m AMSL).

9. The Miejska Gora locality lies at the foot of the mountain of the same name (424 m
AMSL) in the eastern part of the Klonowski Range (UMT: DB94) (altitude 390 m AMSL).

10. The land around the forester’s lodge near the village of Kakonin (UMT: DB93)
(altitude 400 m AMSL). The trapping site itself was on the southern side of the Lysogora
Range at the foot of the Agata (608 m AMSL) and Lysica (612 m AMSL) mountains.



54 K. Gorecki

11. This locality, referred to as Las Serwis, was on SPN land near the village of Serwis
(UMT: EBO03). This, like the Chetmowa Géra protective zone, is a small enclave of the SPN, in
the north-eastern part of the national park. The southern boundary of the enclave is the River
Pokrzywianka. The trapping site lay at an altitude of 260 m AMSL.

The species diversity was estimated by Shannon index and Pielou’s evenness index
(Magurran 2004). To compare the similarity of the species composition at the several trapping
localities, a Bray-Curtis dendrogram was drawn using the Ward' method in the R software
package (R Core Team 2013). The statistical analysis covered only the number of individuals
identified to species level.

To analyse dominance we used the following classes: eudominant (numbers >10%),
dominant (5.01-10%), subdominant (2.01-5%) and recedent (< 2%) (Biesiadka & Kowalik
1980).

In addition, the entire caddisfly fauna of the SM was compared with that from other parts of
Poland using Jaccard’s formula.

RESULTS AND DISCUSSION

Species composition

A total of 7161 caddisflies (82 species from 11 families) were caught (Table 1). The most
numerous family was Limnephilidae (5759 individuals) with 39 species. The results of this
study have increased the number of caddisfly species known from the SPN by 53. We found 19
species new to the SM. The following overview of these species is limited to rare species and
to those from the Red List species (Szczgsny 2002).

Ecnomus tenellus (Rambur, 1842)

This limnobiont occurs principally in lakes and large rivers, but has also been recorded in
peat bog pools. Seven females were caught at Chelmowa Gora from late June through July to
early August 2008. Elsewhere in Poland it has been recorded mainly in lowland regions
(Czachorowski 1998a, Czachorowski et al. 2002, Zurawlew et al. 2015).

Hydropsyche siltalai Doehler, 1963
The species is regarded as a potamobiont, more numerous in the cool rivers of the Polish
lake districts. In the SPN caught from June to July, rarely in August, at the following localities:
Dabrowa (23, Trzcianka (153), Podgorze (23), Gajowka Katy (33", Kakonin (83) and Las
Serwis (13). This species was first recorded for Poland by Szczesny (1986) from the Western
Beskid Mountains.

Hydatophylax infumatus (McLachlan, 1865)

This is a species living in flowing waters rich in detritus. In the SPN caught at the Dabrowa
in early August 2008 (2&). Quite rare in Poland, but has been recorded in the SM region in
and around the River Lubrzanka (Majecki 1982, Riedel & Majecki 1989, Bis et al. 1992), the
Masurian Lakeland (Szczepanska 1958) and the Roztocze Upland (Serafin 2004). H. infumatus
is a Red List species (Least Concern — LC) (Szczgsny 2002).

Ironoquia dubia (Stephens, 1837)
A rtheophilic limnoxen. Trapped from September to October at Chelmowa Goéra (69),
Dabrowa (47), Swieta Katarzyna (1), Trzcianka (383), Hucisko (11&), Kakonin (243, 29)
and Las Serwis (23). Not recorded in other mountain areas in Poland, but has been found in
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regions adjoining the SM — the Lublin Upland and the Sandomierz Basin (Czachorowski 1994,
Czachorowski et al. 2000).

Rhadicoleptus alpestris (Kolenati, 1848)

A tyrphophilic limnoxen. Caught at Dabrowa in May and June 2008 (183, 29) and 2012
(13), Swieta Katarzyna (383, 29), Swigty Krzyz in 2010 (33) and 2011 (6, 29), Trzcianka in
2009 (13), Podgorze (83, 29), Gajowka Katy (108, 29), Miejska Gora (18, 1Q) and
Kakonin (3J). Elsewhere in the Polish mountains, caught in the Western Beskids
(Tomaszewski 1965) and Tatras (Riedel 1962, Szczgsny 1986). Larvae were caught in
Biatowieza National Park (Czachorowski 1998b). A Red List species (Near Threatened — NT)
(Szczgsny 2002).

Stenophylax vibex (Curtis, 1834)

The species is recently confirmed as new to Poland (Gorecki & Czachorowski 2010). In the
SPN single specimens were caught at almost all the localities except Podgérze and Las Serwis
in late May and June. Large swarms were observed in September and October, and some
specimens were caught as late as November. The largest number of individuals was trapped at
Dabrowa (1333, 10Q) in 2008. A total of 456 specimens were caught. To this day S. vibex has
not been recorded anywhere else beyond the boundaries of the SPN. It frequently comes to
light, but all the very many attempts to attract it to light traps in other parts of Poland have
failed. In Germany the species is endangered and is listed in that country’s Red Data Book
(Klima 1998). In one of the German Lander — Sachsen-Anhalt — it is found only in the Harz
Mountains, in streams with stony or gravelly beds (Hohmann et al. 2004).

Athripsodes bilineatus (Linnaeus, 1758)

The species is regarded as a limnoxen. In the SPN caught at the Las Serwis locality in early
July 2014 (13). Recorded in the SM by Pongracz (1919) but not in later field studies (Riedel &
Majecki 1989, Szczgsny 1990). Quite rare in Poland, but has been recorded in the Western
Sudetens and the Pieniny Mountains (Tomaszewski 1965, Szczgsny 1965, Riedel 1978).

Ceraclea alboguttata (Hagen, 1860)
A limnoxen. In the SPN caught at the Meska Goéra in June (1Q) and July 2013 (13).
Recorded in the SM by Riedel & Majecki 1989 in the Cedzynia dam reservoir. A Red List
species (Data Deficient — DD) (Szczgsny 2002).

Oecetis notata (Rambur, 1842)

It is regarded as a limnophil. In the SPN trapped at Chetmowa Goéra in late June 2008 (13,
19). Szczesny (2002) considered this species to be extinct (Ex?), but subsequent fieldwork
revealed its presence in the Brudzen Landscape Park (Abraszewska-Kowalczyk et al., 2002)
and in the River Biebrza (Czachorowski & Graf, 2006).

Ylodes simulans (Tieder, 1929)

A limnoxen. Caught at Chelmowa Gora in late July 2008 (13). Fairly rare in both Poland
and elsewhere in Europe, it has a northern and central-European distribution. Imagines were
recently caught in Poland in the River Nysa Luzycka (Lubuskie province) (Rychta &
Buczynska 2013) and in the River Wrzeénica in the province of Wielkopolska (Gorecki,
unpublished data). A Red List species (Least Concern — LC) (Szczgsny 2002).
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Table 1. Caddisflies recorded in the period 2008-2014 in the area of the Swiqtokrzyskj National Park; N — total
number of collected individuals, D — index of dominance [%], * — the species new to the SPN, ! — the species new to

the SM region, # — Red List species. The numbering of study sites like in the Fig. 1.

No. Species Study sites D N
1. Rhyacophila fasciata Hagen, 1859 10, 11 0,03 2
Rhyacophila nubila (Zetterstedt, 1840) * 2,7 0,04 3
Hydroptila sp. (females) 7 0,04 3
3. Hydroptila forcipata Eaton, 1873 * | 4 0,01 1
4. Agraylea sexmaculata Curtis, 1834 11 0,01 1
5. Ecnomus tenellus (Rambur, 1842) * ! 1 0,10 7
Polycentropididae sp. (females) 6,9 0,04 3
6. Cyrnus trimaculatus (Curtis, 1834) * 1 0,01 1
7. Holocentropus dubius (Rambur, 1842) * ! 4,7 0,08 6
8. Neureclipsis bimaculata (Linnaeus, 1761) * 1 0,03 2
9. Polycentropus flavomaculatus (Pictet, 1834) 1 0,01 1
10. Plectrocnemia conspersa (Curtis, 1834) 1,2,3,4,5,6,7,10, 11 0,40 29
11.  Polycentropus irroratus (Curtis, 1835) * 6 0,01 1
12.  Psychomyia pusilla (Fabricius, 1781) * 1 0,01 1
Hydropsyche sp. (females) 1,2,3,4,5,6,7,8,9,10, 11 9,47 678
13.  Hydropsyche angustipennis (Curtis, 1834) * 11 0,01 1
14.  Hydropsyche bulbifera McLachlan, 1878 * 1,2,8,11 0,24 17
15. Hydropsyche contubernalis McLachlan, 1865 * 1,2,4,5,6,7,8,9,11 1,28 92
16. Hydropsyche fulvipes (Curtis, 1834) * ! 5,8,9,10 0,15 11
17.  Hydropsyche instabilis (Cutris, 1834) * 1,2,3,4,5,7,9,10, 11 1,30 93
18.  Hydropsyche pellucidula (Curtis, 1834) 1,3,4,6,7,8,9,11 0,64 46
19. Hydropsyche siltalai Doehler, 1963 * | 2,5,6,7,10, 11 0,43 31
20. Hydropsyche saxonica McLachlan, 1884 1 0,04 3
21. Agrypnia varia (Fabricius, 1793) * 4 0,04 3
22. Oligotricha striata (Linnaeus, 1758) 4,6,7 0,11 8
23. Phryganea bipunctata Retzius, 1783 * | 6 0,01 1
24. Phryganea grandis Linnaeus, 1761 * 1,2,5,6,7,8 0,57 41
25. Trichostegia minor (Curtis, 1834) 2 1,10 79
26. Goera pilosa (Fabricius, 1775) 1,4,6,7,11 1,19 85
27. Silo nigricornis (Pictet, 1834) * ! 1,2 0,43 31
28. Silo pallipes (Fabricius, 1781) 1,11 0,11 8
29. Lepidostoma basale (Kolenati, 1848) * 1,11 0,14 10
30. Lepidostoma hirtum (Fabricius, 1781) * ! 4 0,01 1
31. Anabolia furcata Brauer, 1857 * 1,2,5,7,8,10, 11 0,29 22
32. Chaetopteryx villosa (Fabricius, 1798) 1,2,4,5,7 0,14 10
33. Glyphotaelius pellucidus (Retzius, 1783) * 1,2,4,5,6,7,8,11 1,45 104
34. Grammotaulius nigropunctatus (Retzius, 1783) * 1,2,4,6,7 0,96 69
35. Halesus digitatus (Schrank, 1781) 1,2,3,4,5,7,8,9,10, 11 3,80 272
36. Halesus radiatus (Curtis, 1834) * ! 1,2 0,74 53
37. Halesus tesselatus (Rambur, 1842) * 1,2,3,5,7,8,9,10, 11 3,03 217
38. Hydatophylax infumatus (McLachlan, 1865) * # 2 0,03 2
39. [Ironoquia dubia (Stephens, 1837) *! 1,2,3,5,8,10,11 0,43 31
40. Limnephilus affinis Curtis, 1834 * 2,4,6 0,08 6
41. Limnephilus auricula Curtis, 1834 1,2,3,4,5,6,7,8,9,10, 11 5,70 408
42. Limnephilus bipunctatus Curtis, 1834 * | 1,2,3,4,7,9,11 0,47 34
43. Limnephilus binotatus Curtis, 1834 4,8 0,21 15
44. Limnephilus coenosus Curtis, 1834 4 0,04 3
45. Limnephilus decipiens (Kolenati, 1848) * 2,4,5,6,7,10 0,78 56
46. Limnephilus extricatus McLachlan, 1865 * 1,3,4,7,11 0,22 16
47. Limnephilus flavicornis (Fabricius, 1787) 1,2,4,5,6,7,10 2,11 151
48. Limnephilus fuscicornis Rambur, 1842 * 1,4,8 0,04 3
49. Limnephilus griseus (Linnaeus, 1758) 1,2,3,4,5,6,7,8,9,10, 11 11,19 801
50. Limnephilus hirsutus (Pictet, 1834) * 1,2,5 0,07 5

Continued on the next page
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51. Limnephilus ignavus McLachlan, 1865 * 1,2,3,4,5,6,7,8,9,10, 11 3,97 284
52. Limnephilus lunatus Curtis, 1834 1,2,3,4,5,6,7,8,9,10, 11 4,66 334
53.  Limnephilus marmoratus Curtis, 1834 * | 4,7,10 0,04 3
54. Limnephilus nigriceps (Zetterstedt, 1840) * 4,7,0 0,01 1
55.  Limnephilus politus McLachlan, 1865 * 4 0,01 1
56. Limnephilus rhombicus (Linnaeus, 1758) * 1,2,3,4,6,7,8,9,10, 11 3,07 220
57. Limnephilus sparsus Curtis, 1834 1,2,3,4,5,6,7,8,9,10, 11 19,76 1415
58. Limnephilus stigma Curtis, 1834 * 1,2,4,6,7 0,60 43
59. Limnephilus subcentralis Brauer, 1857 * 1,4 0,10 7
60. Limnephilus vittatus (Fabricius, 1798) 4,6 0,11 8
61. Micropterna lateralis (Stephens, 1837) 8,10 0,03 2
62. Potamophylax cingulatus (Stephens, 1837) 2,5,10 0,54 39
63. Potamophylax latipennis (Curtis, 1834) 5 0,01 1
64. Potamophylax luctuosus (Piller, 1783) 2 0,03 2
65. Potamophylax nigricornis (Pictet, 1834) 5 0,01 1
66. Potamophylax rotundipennis (Brauer, 1857) 1,2,8,11 0,59 42
67. Rhadicoleptus alpestris (Kolenati, 1848) * | # 2,3,4,5,6,7,9,10 0,91 65
68. Stenophylax permistus McLachlan, 1895 1,2,3,4,5,6,7,8,9,10, 11 8,92 639
69. Stenophylax vibex Curtis, 1834 * ! 1,2,3,4,5,7,8,9,10 6,37 456
70. Sericostoma personatum (Spence, 1826) 3 0,01 1
71.  Odontocerum albicorne (Scopoli, 1763) 2 0,01 1
72. Athripsodes bilineatus (Linnaeus, 1758) * 11 0,01 1
73. Athripsodes cinereus (Curtis, 1834) * 11 0,01 1
74. Ceraclea alboguttata (Hagen, 1860) * # 9 0,03 2
75. Ceraclea dissimilis (Stephens, 1836) * 9,11 0,06 4
76. Ceraclea fulva (Rambur, 1842) * | 11 0,01 1
77. Mystacides longicornis (Linnaeus, 1758) * 1,9,11 0,10 7
78. Oecetis furva (Rambur, 1842) * | 9 0,01 1
79. Oecetis lacustris (Pictet, 1834) * ! 1,9,11 0,08 6
80. Oecetis notata (Rambur, 1842) * | # 1 0,01 1
81. Oecetis ochracea (Curtis, 1825) * 1,11 0,06 4
82. Ylodes simulans (Tieder, 1929) * | # 1 0,01 1
Total 100% 7161

Phenological characteristics of the material

The largest numbers of caddisflies were caught in September (2145) (Fig. 2), and the
highest number of species (12) was also caught in this month. On average, one species fewer
(11) was caught in June, when the number of caddisflies trapped was less than half that in
September. There is a similar dependence between the months of July and October. On
average, 9 species were trapped in each month, but the overall number of individuals trapped in
July was less than half the number caught in October. The large number of species in June—
July and September—October is the result of the caddisflies’ development and their main flight
times. The large numbers of caddisflies caught in September and October comprised mainly L.
sparsus and L. griseus. Although these species were occasionally caught from May to August,
they flew in very large numbers in September and October. Typical autumnal species include
Halesus digitatus (Schrank, 1781), H. tesselatus (Rambur, 1842) and Ironoquia dubia
(Stephens, 1837). Some species like: S. permistus, L. griseus, L. auricula and L. flavicornis
produce a single generation with two distinct peaks in June and again in September. In the
Pieniny, Bieszczady and Tatra Mountains the largest numbers of individuals and species were
caught in July and August; none of these species are known to have produced two generations
in one season (Riedel 1962, 1966, 1978).
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Fig. 2. Mean number of species and number of individuals of caddisflies caught in the Swigtokrzyski National Park in
different months.

Structural analysis of the Trichoptera community

The dominance structure was as follows: eudominant — Limnephilus sparsus and L. griseus;
dominant — Stenophylax permistus, S. vibex and Limnephilus auricular; subdominant — Halesus
digitatus, H. tesselatus, Limnephilus flavicornis, L. ignavus, L. lunatus and L. rhombicus;
recedent — the remaining species (Table 1).

Considering the material trapped during this study, the caddisfly fauna of this region is not
abundant. Less than five specimens each were caught of more than one third (34.4%) of the
species. The most frequent and most numerous species were from the family Limnephilidae —
more than 81% of all the caddisflies trapped. Limnephilus sparsus Curtis, 1,834 was trapped in
the largest numbers (1,415 specimens): it was present at all the localities. The largest number
of L. sparsus individuals was caught at Dabrowa in 2008 — over 57% of all the specimens of
this species trapped. In later years, however, only small numbers of this species were trapped at
this site. L. sparsus was also quite numerous at Gajowka Katy in 2011 (13.8%) and at
Chetmowa Goéra in 2008 (7.3%). Riedel & Majecki (1989), too, caught quite a large number
(82) of this species, both with the sweep net and the light trap. Elsewhere in Poland L. sparsus,
a Palaearctic species, is regarded as fairly rare (Czachorowski 1998a). In mountainous areas, it
inhabits small pools of water in woodland.

Another species frequently trapped was Limnephilus griseus (Linnaeus, 1758) (801
specimens). It, too, was present at all the localities. The largest numbers of L. griseus were
trapped at the Swiety Krzyz site in all three years; indeed, more than 67.7% of L. griseus
individuals were caught there. Also a Palaearctic species and thought to be a post-glacial relict,
it is widespread in Poland. In mountainous areas it is found in small woodland pools and in the
source regions of rivers. In the study by Riedel & Majecki (1989) L. griseus was the most
frequent caddisfly species at the light traps (66 specimens). In the Mazurian and Pomeranian

http://rcin.org.pl
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Lake Districts, L. griseus, like L. sparsus, colonizes astatic water bodies that dry out in
summer. In the Karkonosze Mountains, by contrast, these species were caught in mountain
tarns, peatbogs, ditches and springs. Mountain habitats are probably close to the ecological
optimum of these species (Czachorowski 1991).

The third species — Stenophylax permistus McLachlan, 1895 — was also quite numerous
(639 specimens); it occurred at all the trapping sites. The largest number was caught at
Dabrowa in 2008 (241 specimens), but less than half as many (116) were caught at Chelmowa
Gora in 2008. An Eurasian, rheophilic species, it was also come across in bodies of standing
water.

The diversity (Shannon index) values ranged between 2.03 and 2.94, with relatively high
values appearing quite frequently (Fig. 3). This was due to the large number of species and the
numerical dominance of one of them. Species like Limnephilus sparsus, L. griseus and
Stenophylax permistus attained abundance levels that were much higher than the others at all
the collection sites. The Shannon index implementation (J°, Pielou index) of 94.4% indicates
that the distribution of particular species was similar to the log-normal distribution (Weiner
2012).
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Fig. 3. Values of the Shannon inersity index and the evenness index (expressed in percentage) for caddisflies
collected in the study sites of the Swigtokrzyski National Park.

General Remarks

During this seven-year study in the SPN we failed to find 16 of the species recorded earlier
by Riedel & Majecki (1989) and Szczgsny (1990) (Table 2). There are a number of reasons
why these 16 species were not found. For instance, using a light trap one cannot catch diurnally
active caddisflies such as Oligostomis reticullata (Linnaeus, 1767). Some rare species, for
example, Crunoecia irrorata (Curtis, 1834), Ptilocolepus granulatus (Pictet, 1834), Lithax
obscurus (Hagen, 1859), Adicella filicornis (Pictet, 1834), Beraea pullata (Curtis, 1834),
Beraeodes minutus (Linnaeus, 1761), Chaetopterygopsis maclachlani Stein, 1874 and
Molannodes tinctus (Zetterstedt, 1840) are placed in most Red Lists and are legally protected.
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The largest number of species was caught at the Chetmowa Gora locality (44), while the
poorest in species was the site at Swigta Katarzyna (18). Similarity analysis of the species
composition indicates that the Bray-Curtis distances were the shortest between the localities at
Swiety Krzyz and Gajowka Katy (Fig. 4). There is a similar such distance between these
localities and Podgorze. The similarity between the localities at Swigty Krzyz (37 species) and
Gajowka Katy (33 species) arises from the 27 species they have in common. Gajowka Katy
and Podgorze (24 species) have 20 species in common, while Swigty Krzyz and Podgorze have
19 such species. One species that was caught only at Gajowka Katy and Swiety Krzyz was
Holocentropus dubius (Rambur, 1842). Oligotricha striata (Linnaeus, 1758), on the other
hand, was also caught at Podgorze. These species are associated with small peatbogs
(Czachorowski 1998a), such as those situated mainly in the valley of the spring section of the
Czarna Woda, not far away from the Gajowka Katy and Podgorze localities. Moreover, the
localities at Trzcianka (26 species) and Kakonin (23 species) — with 18 species common to
both — are quite closely connected with respect to species. The Trzcianka and Kakonin
localities are on the southern slope of the Lysogdra Range, where there are few surface waters.
The similarity of the various localities was characterized above all by their close proximity and
the number of species.

Table 2. Trichoptera species, whose occurrence in the Swigtokrzyski National Park was not confirmed in the current
studies.

Described by:
Riedel & Majecki 1989 Szczesny 1990

Z
e

Species

Rhyacophila obliterata McLachlan, 1865 +

Rhyacophila tristis Pictet, 1834 +

Ptilocolepus granulatus (Pictet, 1834)
Wormaldia occipitalis (Pictet, 1834)

Lype reducta (Hagen, 1868)

Oligostromis reticullata (Linnaeus, 1767)

Limnephilus centralis Curtis, 1834

Chaetopterygopsis maclachlani Stein, 1874
9. Lithax obscurus (Hagen, 1859)

10.  Crunoecia irrorata (Curtis, 1834)

11. Athripsodes sp. (commutauts ? )

12.  Adicella filicornis (Pictet, 1834)

13.  Notidobia ciliaris (Linnaeus, 1761) +

14. Beraea pullata (Curtis, 1834) +

15. Beraeodes minutus (Linnaeus, 1761)

16. Molannodes tinctus (Zetterstedt, 1840) + +

PNAN R WD =
+ o+ + +
++ +

+
++ + + +

+

The caddisfly fauna of both the SPN and the SM as a whole does not have any species
unique to this region: most of the species are also found in lowland and upland regions all over
Poland. This statement is confirmed by the faunistic similarity indices calculated using
Jaccard’s formula. The faunistic similarity index between the SM and lowland regions of
Poland was relatively high, above 50% (Pomeranian Lake District — 51, Wielkopolska-Kujawy
Lowland — 63, Masurian Lake District — 61). The faunistic similarity between the SM and
upland regions of the country ranged from 54% (Matopolska Upland) to 21% (Lublin Upland).
The similarity index was the lowest for mountain regions (Sudetens — 30%, Tatras — 34%,
Pieniny Mts. — 28%, Bieszczady Mts. — 27%). The checklist of caddisflies in the SPN should
not be treated as closed. The record of a species new to Poland (Stenophylax vibex), hitherto
occurring exclusively in the SPN, as well as the record of 53 species new to the SPN and 19
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new to the SM, are indications that the state of knowledge of this very specific environment is
still far from satisfactory.

dissimilarity
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Fig. 4. Dendrogram showing the dissimilarity of caddisfly fauna from the study sites in the Swigtokrzyski National
Park (based on Bray-Curtis index and obtained by Ward’s linkage method).
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STRESZCZENIE
[Chrusciki (Trichoptera) Swigtokrzyskiego Parku Narodowego|

W badaniach prowadzonych w latach 2008-2014 na terenie Swigtokrzyskiego Parku
Narodowego (SPN) stwierdzono wystepowanie 82 gatunkéw chruscikow (Trichoptera).
Teren SPN wchodzi w sktad obszaru Natura 2000 — Lysogéry (PLH260002). Owady
towione byly metoda na $wiatto w 10 punktach na terenie SPN oraz w jednym punkcie przy
granicy parku, w otulinie. Stwierdzono wystgpowanie mi¢dzy innymi pigciu gatunkéow z
Czerwonej Listy: Hydatophylax infumatus (McLachlan, 1865), Rhadicoleptus alpestris
(Kolenati, 1848), Ceraclea alboguttata (Hagen, 1860), Oecetis notata (Rambur, 1842),
Ylodes simulans (Tieder, 1929) oraz jeden gatunek nowy dla fauny Polski — Stenophylax
vibex (Curtis, 1834), ktory wykazano, jak dotad, tylko na terenie SPN. Podczas
prowadzonych badan znaleziono 53 gatunki chruscikoéw nie wykazanych wezeéniej w SPN i
19 gatunkéw nowych dla Gér Swigtokrzyskich. Najwieksza liczbe gatunkéw i osobnikow
odlawiano w miesiacach czerwiec i wrzesien. Gatunki Limnephilus sparsus Curtis, 1834, L.
griseus (Linnaeus, 1758) i Stenophylax permistus McLachlan, 1895 dominowaly niemal we
wszystkich punktach odlowu owaddéw. Nie udato si¢ potwierdzi¢ wystgpowania 16
gatunkow, w wiekszosci gatunkow z Czerwonej Listy oraz rzadkich. Faung chruscikow SPN
w wigkszo$ci tworza gatunki spotykane w innych regionach Polskich. Wysoki indeks
podobienstwa faunistycznego stwierdzono pomigdzy Goérami Swigtokrzyskimi a terenami
nizinnymi Polski. Wyniki powyzszych badan powigkszaja liczbg gatunkow chruscikow
wystepujacych na terenie SPN do 98.

Accepted: 30 September 2016
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