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Adult caddisflies were collected in altered and man-made habitats of the hydro-electric power
plant system in the Drava River in spring and autumn 2006. All sampled habitats (reservoir, drain-
age ditches, tailrace canals and old river channel) are greatly influenced by hydro-technical manage-
ment. Altogether 24 species were recorded. Five species, Hydroptila sparsa, Hydroptila vectis, Tinodes
pallidulus, Mystacides longicornis and Oecetis ochracea are new to the caddisfly fauna of Croatia. For
five species, Hydropsyche angustipennis, Hydropsyche contubernalis, Psychomyia pusilla, Ecnomus tenel-
lus and Silo nigricornis adult specimens are recorded for the first time in Croatia. Thus, the current
study represents an important contribution to the knowledge of caddisfly fauna of Croatia.
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Previsi¢, A., Mihaljevi¢, Z. & Kerovec, M.: Fauna tulara (Insecta: Trichoptera) covjekom utje-
canih i umjetnih stanista rijeke Drave, SZ Hrvatska. Nat. Croat., Vol. 16, No. 3., 181-187, 2007,
Zagreb.

Prikupljanje odraslih tulara u promijenjenim i umjetnim stanistima hidroenergetskog sustava na
rijeci Dravi provedeno je u proljece i jesen 2006. godine. Sva su istrazivana stanista (akumulacija,
obodni jarci, odvodni derivacijski kanali i stari rije¢ni tok) pod vrlo jakim utjecajem hidrotehnickih
mjera i zahvata. Tijekom istraZivanja zabiljeZene su ukupno 24 vrste, a od toga je pet vrsta, Hydrop-
tila sparsa, Hydroptila vectis, Tinodes pallidulus, Mystacides longicornis i Oecetis ochracea novih za faunu
Hrvatske. Osim toga, za pet vrsta, Hydropsyche angustipennis, Hydropsyche contubernalis, Psychomyia
pusilla, Ecnomus tenellus i Silo nigricornis, po prvi puta je u Hrvatskoj ulovljen imago. Stoga ovo
istrazivanje predstavlja vazan doprinos poznavanju faune tulara Hrvatske.

Kljuéne rijeéi: Trichoptera, fauna, Drava, Hrvatska

INTRODUCTION

Excluding some older publications which encompassed Trichopteran fauna of
Croatia (e.g. RADOVANOVIC, 1935) only few studies based upon adult caddisflies
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were published till recent days (e.g. KUCINIC, 2002; MARINKOVIC-GOSPODNETIC, 1979).
Moreover, the mentioned studies were mainly conducted at karst region whereas
continental region remained still insufficiently investigated with no data of Trichop-
teran fauna published. On the contrary, Trichopteran fauna of the regions of Slo-
venia and Hungary surrounding the continental region of Croatia were much better
studied (e.g. URBANIC, 2001; 2004; UHERKOVICH & NOGRADI, 1992; 2005).

The Drava River rises in Italy and flows through Austria, Slovenia, Hungary and
Croatia. It is a highly regulated river with a large number of hydroelectric power
plants (HPP-s) along the whole length, the last three of them in the NW part of
Croatia. The construction of the HPP-s has greatly influenced the water regime of
the river, especially during low water periods (BONACCI et al., 1992). Besides, the
construction of HPP-s also resulted in formation of new, man-made habitats such as
reservoirs, drainage ditches and tailrace canals.

The aim of the study was to investigate the faunal composition and distribution
of caddisflies at mentioned habitats. Since caddisfly fauna of NW Croatia was
generally poorly investigated, the current study also represents an important con-
tribution to the knowledge of caddisfly fauna of Croatia.

MATERIALS AND METHODS

Adult caddisflies were collected in late spring (31.05.2006) and autumn (02.10.
2006) at twelve sampling sites along the whole hydroelectric power plant system
(Fig. 1) covering all major habitat types of the system. The total length of the

Fig. 1. Map of the study area showing the location of sampling sites in the Drava River
power plant system.
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watercourse encompassed in the study was about 60 km. Sites C1, C2, D2 and D3
were situated in the drainage ditches, V3, (3 and D4 in the tailrace canals, V1, V2,
C4 and D5 in the old river channel and site D1 was at the beginning of the
Dubrava reservoir (Fig. 1). Caddisflies were collected using entomological nets at
all sites whereas light traps were also used at sites C1 in the spring and C1, C2, D1
and D5 in the autumn. The light trap used was 6 W or 8 W ultraviolet (UV)
fluorescent tube powered by a 12 V battery, operated at mentioned sites for half an
hour. Collected material was preserved in 70 % ethanol. Identification was based on
MACAN (1973) and MALICKY (2004) and systematic review on BOTOSANEANU &
MALICKY (1978).

RESULTS AND DISCUSSION

A total of 645 individuals, belonging to 24 species, 18 genera and 10 families were
recorded during the current study (Tab. 1). Most probably due to regularly cut ripa-
rian vegetation at almost all studied habitats collecting with entomological nets
proved much more efficient than light traps. Usually the best insight into the com-
munity structure at particular habitat is provided by the combination of various
methods, e.g. adults and larvae sampling, since with attractant traps such as light
traps species from larger distances can be collected, especially if various habitats
are found in a short distance (e.g. MALICKY, 1987).

Leptoceridae was the most diverse family, represented with six species, followed
by Limnephilidae represented with five species. Six species; Rhyacophila dorsalis
persimilis McLachlan, 1879, Silo nigricornis (Pictet, 1834), Hydropsyche contubernalis
(Curtis, 1834), Hydroptila sparsa Curtis, 1834, Psychomyia pusilla (Fabricius, 1781),
Muystacides azurea (Linnaeus, 1761) and Hydropsyche spp. were caught in both sea-
sons. Hydroptila vectis Curtis, 1834 and all Limnephilidae species were caught solely
in the autumn, what is in accordance with their life history traits (WARINGER &
GRAF, 1997; HICKIN, 1967; MALICKY, 1973). The remaining twelve species were re-
corded solely in the spring. Generally, higher number of species were collected in
the spring than in the autumn, 18 and 12, respectively (excluding Hydropsyche spp.)

The highest species richness was recorded at drainage ditches where sixteen spe-
cies were collected altogether. The old river channel follows with fourteen, than the
tailrace canals with eight and reservoir with only three species recorded.

Almost 70% of total individuals were collected at drainage ditches, mainly due
to S. nigricornis constituting about 50% and 34% of the catch at drainage ditches
and altogether, respectively. S. nigricornis was considered to be a typical inhabitant
of hypocrenal and epirithral habitats (GRAF et al., 1995) although URBANIC (2004;
2006) found that in the Pannonian lowland the species occurs in rivers of 4th-7th
stream order. However, MIHALJEVIC ef al. (2000) found that macroinvertebrate fauna
of drainage ditches was composed of large numbers of pollution intolerant taxa. In
the study of amphipods in the Drava River system, GOTTSTEIN et al. (2000) found
however, that the dominant amphipod species in the drainage ditches is a species
well adapted to artificial habitats. The reservoirs were formed by construction of
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Tab. 1. List of caddisfly species collected in altered and man-made habitats of the hydro-
electric power plant system in the Drava River, NE Croatia. *new record for the caddisfly
fauna of Croatia, ** first record of adult specimen in Croatia.

Habitats drainage reservoir tailrace  old river Total
ditches canals channel
Number of specimens

Taxa d Q g Q d Q d Q
Rhyacophilidae

Rhyacophila dorsalis persimilis McLachlan, 1879 3 3
Hydroptilidae

*Hydroptila sparsa Curtis, 1834 8 4 7 3 1 6 39

*Hydroptila vectis Curtis, 1834 3 1 4
Hydropsychidae

**Hydropsyche angustipennis (Curtis, 1834) 2 2

**Hydropsyche contubernalis McLachlan, 1865 4 4

Hydropsyche spp. (++) 1 2 15 18
Polycentropodidae

Neureclipsis bimaculata (Linnaeus, 1758) 1 1 2

Cyrnus trimaculatus (Curtis, 1834) 1 1 2
Psychomyidae

**Psychomyia pusilla (Fabricius, 1781) 5 2 18 6 24 2 57

*Tinodes pallidulus McLachlan, 1878 2 2
Ecnomidae

**Ecnomus tenellus (Rambur, 1842) 1 1
Limnephilidae

Limnephilus lunatus Curtis, 1834 1 1 1 3

Limnephilus rhombicus (Linnaeus, 1758) 1 1

Anabolia furcata Brauer, 1857 80 26 36 3 2 23 5 175

Potamophylax rotundipennis (Brauer, 1857) 1 1

Chaetopteryx fusca Brauer, 1857 1 1
Goeridae

Goera pilosa (Fabricius, 1775) 1 9 2 1 13

**Silo nigricornis (Pictet, 1834) 152 71 1 224
Leptoceridae

Athripsodes aterrimus (Stephens, 1836) 2 2

Athripsodes cinereus (Curtis, 1834) 3 3

Mystacides azurea (Linnaeus, 1761) 1 1 1 3

*Muystacides longicornis (Linnaeus, 1758) 50 2 52

Muystacides nigra (Linnaeus, 1758) 2 2

*Oecetis ochracea (Curtis, 1825) 27 27
Sericostomatidae

Notidobia ciliaris (Linnaeus, 1761) 3 1 4
Number of species 14 8 2 2 7 4 13 4 24
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gravel embankments on highly permeable gravel layers and there is a great amount
of seepage water feeding the drainage ditches (FRANKOVIC et al., 1998). Obviously,
the specific habitat conditions, e.g. low yearly variation of physical and chemical
parameters of the water (MRAKOVCIC et al., 2005), at these man-made habitats highly
influence the overall community structure, as well as the composition of trichopte-
ran community.

Anabolia furcata Brauer, 1857 was the only species recorded at all habitat types
(Tab. 1). Five species were recorded at three habitat types, four species at two,
whereas fourteen species were collected at only one habitat type (Tab. 1).

Only few studies investigated Croatian caddisfly fauna (e.g. KUCINIC, 2002; MA-
RINKOVIC-GOSPODNETIC, 1979; PREVISIC et al., 2007; RADOVANOVIC, 1935) and there
were no published data of the north western part of the country. Hence, five spe-
cies collected in the current study are first records for the caddisfly fauna of Croatia;
H. sparsa, H. vectis, Tinodes pallidulus McLachlan, 1878, Mystacides longicornis (Lin-
naeus, 1758) and Oecetis ochracea (Curtis, 1825). Moreover, for another five species,
Hydropsyche angustipennis (Curtis, 1834), H. contubernalis, P. pusilla, Ecnomus tenellus
(Rambur, 1842) and S. nigricornis larvae were already recorded (MRAKOVCIC et al.,
2005; unpublished data) but adult specimens are recorded for the first time in
Croatia. Since most of these species (e.g. S. nigricornis, H. angustipennis, H. contuber-
nalis, H. sparsa, P. pusilla, E. tenellus etc.) are common in the Drava River in Hunga-
ry (UHERKOVICH & NOGRADI, 1992; 2005), in the eastern part of Slovenia (URBANIC,
2001) but also in other European large rivers, e.g. Danube (WARINGER, 1989), this is
apparently the consequence of a small number of Croatian caddisfly data pub-
lished.

Regarding the rare published data on caddisfly fauna of continental region of
Croatia and the number of species recorded in the neighbouring countries, e.g. 113
species were recorded in the Hungarian part of the Drava river so far (UHERKOVICH
& NOGRADI, 2005), other new records for this region are expected. Further studies
are also necessary to fully document trichopteran community structure at each
habitat type of the investigated area. However, considerable differences in the com-
munity structure based upon this preliminary study and specific environmental
conditions of each of the habitat types can be expected.
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SAZETAK

Fauna tulara (Insecta: Trichoptera) ¢ovjekom utjecanih i umjetnih
stanista rijeke Drave, SZ Hrvatska

A. Previsi¢, Z. Mihaljevi¢ & M. Kerovec

Fauna tulara Hrvatske nedovoljno je istraZena, a posebice fauna kontinentalnog
dijela. Suprotno tome, fauna tulara susjednih zemalja (Slovenije i Madarske) koje
okruzuju kontinentalni dio Hrvatske, znatno je bolje istrazena. Cilj ovog istraZiva-
nja je bio utvrditi faunisticki sastav i distribuciju tulara na razli¢itim staniStima
hidroenergetskog sustava rijeke Drave.

Prikupljanje odraslih tulara u promijenjenim i umjetnim stanistima hidroenerget-
skog sustava na rijeci Dravi provedeno je u proljece i jesen 2006. godine. Sva stani-
Sta obuhvadena ovim istraZivanjem (akumulacija, obodni jarci, odvodni derivacijski
kanali i stari rije¢ni tok) pod vrlo su jakim utjecajem hidrotehnic¢kih mjera i zahvata.

Tijekom istraZivanja prikupljeno je ukupno 645 primjeraka tulara. ZabiljeZene su
ukupno 24 vrste, 18 rodova i 10 porodica, a od toga je pet vrsta; Hydroptila sparsa,
Hydroptila vectis, Tinodes pallidulus, Mystacides longicornis i Oecetis ochracea novo za
faunu tulara Hrvatske. Osim toga, za pet vrsta; Hydropsyche angustipennis, Hydrop-
syche contubernalis, Psychomyia pusilla, Ecnomus tenellus i Silo nigricornis po prvi puta
je u Hrvatskoj ulovljen imago. Najvedi broj vrsta zabiljeZen je na obodnim jarcima,
zatim na starom rijenom toku te na odvodnim derivacijskim kanalima, dok je naj-
manji broj vrsta zabiljeZen na postaji koja se nalazi na samom pocetku akumulacij-
skog jezera. Vrsta zastupljena s najve¢im brojem primjeraka u ulovu je Silo nigricornis.
Navedena vrsta dominira u zajednicama na obodnim jarcima koji se napajaju pod-
zemnom procjednom vodom iz akumulacija. Jedina vrsta zabiljeZena na svim tipo-
vima stanista je Anabolia furcata. Pet vrsta je zabiljeZeno na tri tipa stanista, cetiri
vrste na dva, a Cetrnaest vrsta samo na jednom tipu stanista.

S obzirom na nedostatak istraZivanja ove skupine kukaca u kontinentalnom dijelu
Hrvatske i cinjenice da je na podrudju rijeke Drave u Madarskoj zabiljeZeno 113
vrsta tulara, u bududéim istraZivanjima ocekuje se znatno vedi broj vrsta tulara na
ovom podrudju.



