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Adult caddisflies were collected in early summer and autumn in 2012 at various freshwater habitats
within Papuk Nature Park. Caddisflies were collected using sweep nets and light traps at eight sam-
pling sites. A total of 360 individuals belonging to 33 species, 24 genera and 11 families were recorded
during the current study. A preliminary list of caddisfly species occurring in Papuk Nature Park is
presented. Seven species collected are the first records for the caddisfly fauna of Croatia: Rhyacophila
loxias, Rhyacophila nubila, Rhyacophila obliterata, Rhyacophila polonica, Wormaldia pulla, Diplectrona atra and
Drusus schmidi. Some of these species were also hitherto not recorded within the ecoregion Hungarian
lowlands (ER11). Additionally, the rare Beraea maurus was recorded for the first time in Croatia after
the single finding in 1934.
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Previsi¢, A., Ivkovi¢, M., Milisa, M. & Kerovec, M.: Fauna tulara (Insecta: Trichoptera) Parka
prirode Papuk, Hrvatska. Nat. Croat., Vol. 22, No. 1., 1-13, 2013, Zagreb.

Odprasli tulari prikupljani su u rano ljeto i jesen 2012. godine na razlic¢itim slatkovodnim stanistima
u Parku prirode Papuk. Istrazivanjem je obuhvaceno osam razlicitih postaja, a prikupljanje je prove-
deno uz pomo¢ entomoloskih mreZica i svjetlosnih klopki. Ukupno je prikupljeno 360 jedinki iz 33
vrste, 24 roda i 11 porodica tulara. U radu je prikazan preliminarni popis faune tulara Parka prirode
Papuk. Sedam vrsta zabiljezenih u ovom istrazivanju novo je za faunu Hrvatske: Rhyacophila loxias,
Rhyacophila nubila, Rhyacophila obliterata, Rhyacophila polonica, Wormaldia pulla, Diplectrona atra i Drusus
schmidi. Osim toga, neke od tih vrsta do sada nisu bile zabiljezene niti u panonskoj limnoregiji (ekore-
gija ER11). Nadalje, zanimljiv je i nalaz rijetke vrste Beraea maurus koja je u Hrvatskoj do sada zabiljezena
samo s jednim primjerkom 1934. godine.

Kljuéne rijeci: rasprostranjenost tulara, Drusus schmidi, Rhyacophila, Wormaldia pulla, Diplectrona atra

INTRODUCTION

Communities of aquatic invertebrates are widely used in environmental quality asses-
sment and monitoring of freshwater ecosystems (e.g. HERING ef al., 2006). Caddisflies (Tri-
choptera) are one of the groups of aquatic insects that represent ideal bioindicator models.
Their use in such practice already has a long tradition in many countries (e.g. Donet, 2002;
GRraF et al., 2008; Moog, 2002). In order to establish a solid background for any kind of
assessment activities, good knowledge of the caddisfly community composition and struc-
ture of particular regions is necessary (e.g. HERING et al., 2006; Moog, 2002). The essential
first step towards gaining such knowledge is obtaining faunistic data of this and other
aquatic insect groups (e.g. Popjac & S1vec, 2011; PreviSiC et al., 2010; ViLENICA ef al., 2011).

The Papuk Mountains area, a hilly area within the agricultural lowland region, is
under national protection (Nature Park) since 1999 (www.papukgeopark.com). Since it
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Fig. 1. Map of the study area showing the location of sampling sites in the Papuk Nature
Park. Inset shows enlarged area with geographically proximate sites.

represents a geologically unique area regarding the age and diversity of rocks (e.g.
Jamicic, 1983; 2003), in 2007 it became a member of the European and UNESCO Global
Geopark Network (www.papukgeopark.com). The Papuk Mountains are mostly covered
with forests and there are many different types of forest associations present in the area
(Panpza, 2010). The area harbours a large network of streams and a variety of different
freshwater habitats (e.g. Kunra & Brki¢, 2003; PETrOVIC, 1969). Vertebrate fauna of the
Papuk Mountains is generally much better explored than the invertebrate fauna, includ-
ing freshwater species (e.g. Mrakovcic et al., 2008). However, an endemic snail species
was described from the spring of the Jankovac stream (i.e. Graziana papukensis Radoman
1975; JALZIC & LEITNER, 2011). More recent studies provide data on zooplankton (éPOL]AR
et al., 2012a), meiofauna and macroinvertebrate communities of the karstic Jankovac
stream and associated reservoirs (§P0LJAR et al., 2012b), and Djedovica and Dubocanka
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streams (Kerovec ef al., 2011). However, hitherto not a single group of aquatic insects
was systematically surveyed within this region.

Therefore, the aim of this study was to 1) gain a first insight into the faunistic com-
position of the caddisflies of Papuk Nature Park, 2) document the composition of cad-
disfly communities in different habitat types within the Papuk NP (springs, streams and
reservoirs).

METHODS

Sampling of caddisflies

We collected adult caddisflies in early summer (13th and 14" June 2012) and autumn
(18th and 19* September 2012) at eight sampling sites within Papuk Nature Park (Fig.
1). Selected sampling sites encompassed various habitats, i.e. a spring, a reservoir and
six stream sites (Fig. 2). In addition to collecting caddisflies, we measured some physico-
chemical properties of the water in situ; the pH value (using the WTW pH 330 pH-meter),
the concentration and saturation of dissolved oxygen (using the WTW Oxi 330/SET), the
carbonate hardness (HoLL, 1986) and the conductivity (using the WTW LF 330 conduc-
tometer). Details on geographic position, habitat type, geology, physico-chemical prop-
erties of the water, etc. of all sampling sites are presented in Tab. 1.

Caddisflies were collected using sweep nets and light traps (Tab. 1). The light trap
used was an 8 W ultraviolet (UV) fluorescent tube powered by a 12 V battery, operated
at selected sites for at least one hour. Collected material was preserved in 80 % ethanol.
Identification was based on Maricky (2004) and NEu & Tosias (2004) and systematic
review on Macricky (2005).

RESULTS AND DISCUSSION

Caddisfly fauna of Papuk NP — new records for Croatian fauna & notes on
distribution

A total of 360 individuals, belonging to 33 species (38 taxa; including the females that
were identified to the genus level), 24 genera and 11 families were recorded during the
current study (Tab. 2). Overall, Limnephilidae was the most diverse family, represented
with eleven species belonging to eight genera, followed by Rhyacophilidae represented
by seven species. The other families were represented with one to four different species
each (Tab. 2). It was not possible to identify the females of some genera to the species
level with certainty (etc. Glossosoma, Hydropsyche, Crunoecia etc.), hence these data are
presented at the genus level only.

In this study the following seven species are first records for the caddisfly fauna of
Croatia: Rhyacophila loxias Schmid, 1970, Rhyacophila nubila (Zetterstedt, 1840), Rhyacop-
hila obliterata McLachlan, 1863, Rhyacophila polonica McLachlan, 1879, Wormaldia pulla
(McLachlan, 1878), Diplectrona atra McLachlan, 1878 and Drusus schmidi Botosaneanu,
1960 (CUK & VucCkovic, 2009; 2010; Grar & ScumipT-Kroiser, 2011; KuciNic ef al., 2011;
2012; Mavricky 2009; MARINKOVIC-GOSPODNETIC, 1979; PreviSIC et al., 2007; 2010;
Rapovanovi¢ 1935). Moreover, records of R. loxias, R. obliterata, W. pulla, D. atra and D.
schmidi represent first data on distribution of these species in the ecoregion Hungarian
lowlands (ER11, Irrigs, 1978) (GRAF et al., 2008, GRAF & ScHMIDT-KLOIBER, 2011).
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*According to Pamic et al., 2003.

The distribution range of R. loxias covers large
part of the Balkan Peninsula, including the neigh-
bouring Bosnia & Herzegovina (Stanic-
KostroMAN, 2009), however it was hitherto not
recorded north of the ecoregion Dinaric Western
Balkan (ER5; IrLigs, 1978) (GRAF et al., 2008; GRAF
& ScuM1DT-KLOIBER, 2011). The area of Papuk NP
is thus the northern border of the distribution
range of R. loxias. The distribution range of R.
nubila covers large parts of Europe, whereas the
distribution range of R. polonica covers Central
Europe and the Balkan Peninsula, (GraF et al.,
2008, GrAF & ScamIpT-KLOIBER, 2011). However,
no records have been published for Croatia (Cux
& Vuckovic, 2009; 2010; GRAF & ScHMIDT-KLOIBER,
2011; KuCiNi€ et al., 2011; 2012; Mavricky 2009;
MaRriNKOVIC-GOsPODNETIC, 1979; PrevISIC ef al.,
2007; 2010; Rapovanovié, 1935). R. obliterata and
W. pulla are distributed over large parts of Eu-
rope, yet our records represent the first data on
the distribution of these species in the ER11
(GraF et al., 2008, GRAF & ScHMIDT-KLOIBER, 2011).
Similarly, D. atra was not recorded within the
ER11. Its range was previously confined to the
Alps and ecoregions south of the Alps (i.e. from
the Apennine Peninsula to the Middle East; GraF
et al., 2008, GRAF & ScumIDT-KLOIBER, 2011). D.
schmidi was endemic to the ER5 (GRAF & SCHMIDT-
KroiBer, 2011; Previsic et al., 2009; Stani¢-Kos-
TROMAN, 2009) and the northernmost known
distribution point was in Central Bosnia
(Kresevka River; Stani¢-KostromAN, 2009). Ad-
ditionally, it was the most abundant species in
this study, with a total of 52 specimens collected
at Dubocanka (Tab. 2). The majority of Drusus
species are coldwater stenotherms inhabiting
springs and headwater streams (e.g. GraF ef al.,
2008). However, the water temperature of this
stream was higher than 10°C on both occasions
(Tab. 1) providing valuable information on the
ecology of this species.

In addition to the new records, the finding of
Beraea maurus (Curtis, 1834) is also valuable fau-
nistic data. Distribution of this rare species covers
most of Europe (GRAF & ScHMIDT-KLOIBER, 2011),
but only a single male was previously collected
in Croatia, in 1934 in the surroundings of Lep-
oglava (MaLicky, 2009).
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Fig. 2. Different freshwater habitats in the Papuk Nature Park where caddisflies were col-
lected in 2012: a) Dubocanka, b) Jankovac spring, c) Jankovac reservoir, d) Kovacica 1, e)
Kovacica 2, f) Djedovica, g) Brzaja 1, h) Brzaja 2.
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Two additional species were previously recorded within Papuk NP (OLAr, 2010) and
these were thus included in the species inventory of the NP (Tab. 2). Taxonomic status
of the specimens collected at the Jankovac spring in 2007, previously reported as Chaetop-
teryx rugulosa mecsekensis Nogradi, 1986 (OLAH, 2010) has changed recently. Thus, the
Jankovac spring is a type locality of a new species, Chaetopteryx papukensis Oldh & Szivak,
2012 (OrAH et al., 2012). The species was later collected at further localities in the Papuk
NP (e.g. Kovacica River, OLAH et al., 2012).

The majority of caddisfly species recorded in this study have wide distributions in
Europe, although some are confined to Central Europe (e.g., Anabolia furcata Brauer, 1857;
etc. GRAF & ScHMIDT-KLOIBER, 2011).

Overall, considering faunistic data, ecology and distribution patterns of the caddisfly
species recorded in this study, composition of caddisfly fauna of Papuk NP is exception-
ally interesting and a further, systematic survey is necessary. Similar to other montane
areas in Croatia, where isolated springs have acted as microrefugia for coldwater steno-
therm stoneflies (Poriyjac & Stvec, 2009) and caddisflies (PRevISIC & Poryac, 2010; PreviSic
et al., 2009), this area is most likely also a refugial region for aquatic insects. The interplay
of the specific geographic position, geological events and a variety of isolated freshwater
habitats in the Papuk Mountains (e.g. springs and streams) has resulted in a unique
composition of caddisfly fauna.

Composition of caddisfly communities in different habitats
in Papuk NP

The majority of species recorded in this study were collected at a single site or at two
sites, and only three species were collected at a total of five collecting sites (Tab. 2). In ad-
dition to collecting effort having been insufficient to encompass a full species inventory,
the ecology of particular species is also important (e.g. their habitat preferences, Moog,
2002). For instance, species collected at five (Lype reducta (Hagen, 1868), Potamophylax lati-
pennis (Curtis, 1834); Tab. 2) or four different sites (Rhyacophila fasciata Hagen, 1859, Rhy-
acophila tristis Pictet, 1834; Tab. 2) typically occur from springs to potamal sections of rivers
(GrAF & ScumipT-KLOIBER, 2011). By contrast, some species are limited to specific habitat
types or particular zones of running water, e.g. Rhyacophila schmidinarica Urbani¢, Krusnik
& Malicky, 2000 occurring exclusively in crenal sections (GRAF & ScHMIDT-KLOIBER, 2011).

The highest number of caddisfly taxa were recorded at the Jankovac spring, followed
by the site at Dubocanka (Tab. 2). Considering the use of light traps in the current study,
it is not a surprise that highest number of taxa were collected at the Jankovac spring. In
the close vicinity of the spring area several different freshwater habitats are present
(streams, reservoirs) and light traps can attract specimens even from large distances (e.g.
Maticky, 1987). Moreover, in order to gain a more detailed insight into the caddisfly
communities of selected habitats a variety of methods through a longer sampling period
should be employed (e.g. PRevISIC et al., 2010).

ACKNOWLEDGEMENTS

The authors would like to thank Papuk Nature Park authorities for supporting this
study and Marijana Kesic¢ for her help in field sampling. This research was supported
by Papuk Nature Park and Croatian Ministry of Science, Education and Sports as part
of Project no. 119-1193080-3076.

Received December 11, 2012



Nat. Croat. Vol. 22(1), 2013 11

REFERENCES

Cuk, R. & Vuckovid, L, 2009: First record of caddisfly Rhyacophila laevis Pictet, 1834 (Insecta: Trichoptera)
in Croatia. Natura Croatica, 18, (2), 449-453.

Cuk, R. & Vuckovié, 1., 2010: Ironoquia dubia Stephens, 1837 (Insecta: Trichoptera), a caddisfly species new
for Croatia. Natura Croatica, 19, (1), 231-237.

DoueT, A., 2002: Are caddisflies an ideal group for the biological assessment of water quality in streams?
Nova Supplementa Entomologica, 15, 507-520.

Grafr, W., Murrny, J., Damr, J., Zamora-MuRNoz, C. & LoPEz Ropricuiz, M. J., 2008: Distribution & eco-
logical preferences of European freshwater organisms. Vol. 1: Trichoptera. Pensoft, Sofia-Moscow,
388 pp.

Grar, W. & ScamIpT-KLOIBER, A. 2011: Additions to and update of the Trichoptera Indicator Database.
www.freshwaterecology.info, version 5.0 (accessed on 20 November 2012).

Hering, D., Jonnson, R. K., Kramm, S., Scumutz, S., Szoszkiewicz, K. & VErRHonscHOT, PEM., 2006: As-
sessment of European streams with diatoms, macrophytes, macroinvertebrates and fish: a compara-
tive metric-based analysis of organism response to stress. Freshwater Biology, 51, 1757-1785.

Hort, K., 1986: Wasser Untersuchung, Beurteilung, Aufbereitung, Chemie, Bakteriologie, Virologie, Bi-
ologie (7th edition), Walter de Gruyter Verlag, Berlin, 393 pp.

ILLies, J., 1978: Limnofauna Europaea. A Checklist of the Animals Inhabiting European Inland Waters,
with an Account of their Distribution and Ecology. 2nd Edition. Gustav Fischer Verlag, Stuttgart. 552
pp-

JaLZ1C, B., & LAJTNER, J., 2011: Graziana papukensis. In: TUCN 2012. IUCN Red List of Threatened Species.
Version 2012.

Jamicic, D., 1983: Strukturni sklop metamorfnih stijena Krndije i juznih padina Papuka. Geoloski vjesnik,
36, 51-72.

Jamici¢, D., 2003: Osnovne geoloske znacajke Slavonskih planina. Priroda, 6-7, 20-27.

Kerovec, M., MiHaLjEVIC, Z., GOTTSTEIN, S., éPOLJAR, M., Poryac, A., MiLisa, M., GLiGorA, M., ZGANEC,
K., PreviSiC, A., Ivkovié, M., SErTi¢, M., Stankovi¢, 1., Kravy, K., JELENCIC, M. & BarTOVSKY, V. 2011:
Testiranje bioloskih metoda ocjene ekoloskog stanja (Okvirna direktiva o vodama, 2000/60/EC) u
reprezentativnim slivovima panonske i dinaridske ekoregije, Makrozoobentos. Faculty of Science,
University of Zagreb, 349 pp.

Kunta, M., & Briié, Z., 2003: Hidrogeoloka i hidroloska istraZivanja na podrudju Park $ume Jankovac
u Parku prirode Papuk. Park prirode Papuk, Velika.

Kucinié, M., Vuckovid, 1., Kurnyak, H., SERIC JeLaska, L. & Marcus, D., 2011: Diversity, distribution,
ecology and biogeography of caddisflies (Insecta: Trichoptera) in the Krka River (National Park
»Krka«, Croatia). Zoosymposia, 5, 255-268.

Kucinié, M., Mavicky, H., PREVISIC, A., Vuckovié, I, Cerjanec, D., Kutnyak, H., Zivié, I. & Grar, W., 2012:
First Check List of Caddisflies (Insecta: Trichoptera) of Croatia. 14th International Symposium on
Trichoptera, Vladivostok, Russia, 30-31 pp.

MaLicky, H., 1987: Anflugdistanz und Fallenfangbarkeit von Kécherfliegen (Trichoptera) bei Lichtfallen.
Jahresbericht der Biologischen Station Lunz, 10, 140-157.

MaLicky, H., 2004: Atlas of European Trichoptera. Springer, Dordrecht. 359 pp.

Mavicky, H., 2005: Ein kommentiertes Verzeichnis der Kocherfliegen (Trichoptera) Europas und des
Mediterrangebietes. Linzer biologische Beitrédge, 37 (1), 533-596.

MaLicky, H., 2009: Die Kocherfliegen (Insecta, Trichoptera) der Sammlung von Franjo Koséec im Museum
Varazdin, Kroatien. Natura Croatica, 18, 129-134.

MAaRINKOVIC-GOsPODNETIC, M., 1979: Trichoptera (Insecta) velikih karstnih izvora u Dinaridima. In: Raus,
D. (ed.), Second Congress of Ecologists of Yugoslavia. Savez drustava ekologa Jugoslavije. Zagreb,
pp. 1837-1849.

Moog, O., 2002: Fauna Aquatica Austriaca, Edition 2002. — Wassserwirtschaftskataster, Bundesministe-
rium fiir Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft, Vienna.

Mraxkovei¢, M., MustariC, P, Buj, L. & MaRrCIC, Z., 2008: Ihtiofauna i makrozoobentos ve¢ih potoka Parka
prirode Papuk, Zvecevackog jezera, Jankovackih jezera i ribnjaka u Parku prirode Papuk. Faculty of
Science, Zagreb.

NEv, PJ., & Tosias, W., 2004: Die Bestimmung der in Deutschland vorkommenden Hydropsychidae
(Insecta: Trichoptera). Lauterbornia, 51, 1-68.



12 Previsi¢, A. et al.: Caddisfly fauna of the Papuk Nature Park

OLAH, ]., 2010: New species and new records of Palaearctic Trichoptera in the material of the Hungarian
Natural History Museum. Annales Historico-Naturales Musei Nationalis Hungarici, 102, 65-117.

OLAH, ]., KovAcs, T, Sivec, 1., SzivAk, 1. & UrsaNIC, G., 2012: Seven new species in the Chaetopteryx rugu-
losa species group: applying the phylogenetic species concept and the sexual selection theory (Tric-
hoptera: Limnephilidae). Folia Historico Naturalia Musei Matraensis 36, 51-79.

Pami¢, J., Raponi¢, G, & Pavi¢, G., 2003: Geoloski vodic kroz Park prirode Papuk. JU PP Papuk, Velika,
67 pp.

Panpza, M., 2010: The Flora of the Papuk Nature Park (Slavonia, Croatia). Sumarski list, 134, 25-44.

PrrrROVIC, Z., 1969: Hidrogeolo$ka istraZivanja u slivu Velidanke. Institut za geolosko-rudarska istraZi-
vanja i ispitivanja nuklearnih i drugih mineralnih sirovina, Beograd.

Poryag, A., & Sivec, 1., 2009: First records of the alpine stonefly species Protonemura julia Nicolai, 1983
(Insecta, Plecoptera) in Croatia. Natura Croatica, 18 (1), 83-89.

Poryac, A., & S1vec, 1, 2011: Stonefly (Plecoptera) fauna in the lower reach of the Una River in Croatia.
Entomologia Croatica, 15, (1-4), 131-143.

PrevVISIC, A., MIHALJEVIC, Z., & KEROVEC, M., 2007: Caddisfly (Insecta: Trichoptera) fauna of altered and
man-made habitats in the Drava River, NW Croatia. Natura Croatica, 16 (3), 181-189.

PreviSi¢, A., Warton, C., Kucini¢, M., Mrtrikeski, P.T., & Kerovic, M., 2009: Pleistocene divergence of
Dinaric Drusus endemics (Trichoptera, Limnephilidae) in multiple microrefugia within the Balkan
Peninsula. Molecular Ecology, 18, 634-647.

PrevISIC, A., & Poryyac, A., 2010: Caddisfly (Insecta: Trichoptera) fauna of Kupa and Cabranka rivers and
their tributaries, Gorski kotar, W Croatia. Natura Croatica, 19, 357-368.

Previsi¢, A., Grar, W. & Kuc¢ini¢, M., 2010: Caddisfly (Trichoptera) fauna of the Plitvice Lakes National
Park, Croatia. Denisia, 29, 287-294.

Rapovanovi¢, M., 1935: Trihoptere Jugoslavije. Glasnik Zemaljskog Muzeja u Bosni i Hercegovini, 47,
73-84.

Stani¢-KostromAN, S., 2009: Faunal, ecological and biogeographical features of caddisflies (Insecta: Tri-
choptera) in the Bosnia and Herzegovina. PhD-Thesis, University of Zagreb. 151 pp.

éI’OLJAR, M., Drazina, T., gARGAé, J., Krary Borojevié, K., & ZUTINIC’, P, 2012a: Submerged macrophytes
as a habitat for zooplankton development in two reservoirs of a flow-through system (Papuk Nature
Park, Croatia). Annales de Limnologie - International Journal of Limnology, 48, 161-175.

SPOLJAR, M., Drazina, T., Ostoji¢, A., MiLisa, M., GLicora Upovi¢, M., & Stara, D., 2012b: Bryophyte
communities and seston in a karst stream (Jankovac Stream, Papuk Nature Park, Croatia). Annales
de Limnologie - International Journal of Limnology, 48,125-138.

ViLENICA, M., MICETIC STANKOVIC, V., & FRANKOVIC, M., 2011: Dragonfly fauna (Insecta, Odonata) in the
Turopolje region (Croatia). Natura Croatica, 20, 141-158.

www.papukgeopark.com accessed on 20 November 2012

SAZETAK

Fauna tulara (Insecta: Trichoptera) Parka prirode Papuk, Hrvatska

A. Previs$i¢, M. Ivkovi¢, M. Milisa & M. Kerovec

Podrucdje Papuka zasti¢eno je kao Park prirode od 1999. godine, a od 2007. godine ima
status Geoparka (pod zastitom UNESCO-a). Unato¢ velikoj geoloskoj i bioloskoj raznolikosti
te bogatstvu slatkovodnih stanista, niti jedna skupina vodenih kukaca nije do sada sustavno
istrazivana na podrucju Papuka. Cilj ovog istrazivanja bio je dati prvi pregled sastava faune
tulara (Insecta: Trichoptera) na podrudju Parka prirode Papuk.

Odrasli tulari prikupljani su dva puta, u rano ljeto i jesen 2012. godine na razli¢itim slat-
kovodnim stanistima u Parku prirode Papuk. Istrazivanjem je obuhvaceno osam razli¢itih
postaja (izvor, potoci i akumulacija), a prikupljanje je provedeno uz pomoc¢ entomoloskih
mrezica i svjetlosnih klopki. Ukupno je prikupljeno 360 jedinki iz 33 vrste, 24 roda i 11 po-
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rodica tulara. Sedam vrsta zabiljezenih u ovom istrazivanju novo je za faunu Hrvatske: Rhya-
cophila loxias, Rhyacophila nubila, Rhyacophila obliterata, Rhyacophila polonica, Wormaldia pulla,
Diplectrona atra i Drusus schmidi. Osim toga, neke od tih vrsta (R. loxias, R. obliterata, W. pulla,
D. atra and D. schmidi) do sada nisu bile zabiljeZene niti u panonskoj limnoregiji (ekoregija
ER11) te ovi nalazi predstavljaju nove podatke o njihovim arealima. Nadalje, zanimljiv je i
nalaz rijetke vrste Beraea maurus koja je u Hrvatskoj do sada zabiljezena samo s jednim pri-
mjerkom 1934. godine u okolici Lepoglave.

Obzirom na preliminarne podatke o fauni tulara i bogatstvo razlicitih slatkovodnih sta-
nista na podrudju PP Papuk, ocekujemo da ¢e buduca istrazivanja zabiljeziti znatno veci broj
vrsta ove skupine te jo$ faunisticki zanimljivih nalaza medu vodenim kukcima.



