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Peatlands in Croatia are rare, small in size and isolated habitats. Due to the abandonment of tradi-
tional land-management practices, and particularly to the progressive vegetation succession, they are
critically endangered. Caddisfly faunistics and ecology of peatlands in Croatia have never been studi-
ed. A total of seven caddisfly taxa were collected in this study at three different peatlands; Dubravica
bog, Don mocvar bog and Jarak fen. The collection of Adicella reducta (McLachlan, 1865) represents a
new record for the Croatian caddisfly fauna. Additionally, two tyrphophilous species, Hagenella clat-
hrata (Kolenati, 1848) and Rhadicoleptus alpestris (Kolenati, 1848), were recorded for the first time in
Croatia since an imprecise literature record from 1935 and two previous findings (from 1929 and 1997),
respectively. Caddisfly larvae were also collected in two peatlands, belonging to the genera Beraea
Stephens, 1836 and Ernodes Wallengren, 1891, which are often collected at peatbogs in larval stages.

Keywords: Dubravica bog, Don mocvar bog, Jarak fen, tyrphophilous species, Adicella reducta, new
record

Previsi¢, A., Brigi¢, A., Sedlar, Z. & Sostarié, R.: Prvi podaci o fauni tulara (Insecta: Trichoptera)
cretova u Hrvatskoj. Nat. Croat., Vol. 22, No. 2., 235-242, 2013, Zagreb.

Cretovi su u Hrvatskoj rijetka i izolirana stanista male povrsine. Kriti¢no su ugroZeni zbog napu-
Stanja tradicionalnih poljoprivrednih djelatnosti, a posebno vegetacijske sukcesije. U Hrvatskoj nisu
provedena istrazivanja faune i ekologije tulara na cretovima. Tijekom istrazivanja prikupljeno je sedam
razlic¢itih svojti tulara na tri razlicita creta; Dubravica, Don mocvar i Jarak. Vrsta Adicella reducta (Mc-
Lachlan, 1865) predstavlja prvi nalaz za faunu Hrvatske. Nadalje, zabiljeZene su i dvije tirfofilne vrste,
Hagenella clathrata (Kolenati, 1848) i Rhadicoleptus alpestris (Kolenati, 1848). Vrsta R. alpestris zabiljeZzena
je do sada u Hrvatskoj samo s dva primjerka (1929.11997. godine), dok za vrstu H. clathrata postoji samo
neprecizan literaturni navod iz 1935. godine. Na dva creta prikupljene su i li¢inke tulara iz rodova
Beraea Stephens, 1836 i Ernodes Wallengren, 1891 koje cesto obitavaju na cretovima.

Kljucne rijeci: Dubravica, Pon mocvar, Jarak, tirfofilne vrste, Adicella reducta, prvi nalaz

INTRODUCTION

Peatlands are a type of wetlands widely distributed across north Europe, Asia and
North America (WIEDER ef al., 2006). They are highly endangered habitats in Europe and
are listed as a priority habitat type in Annex I of the European Habitats Directive
(AnonyMmous, 1992). In contrast to northern and central Europe, peatlands in Croatia are
rare, small in size and isolated habitats (HrSaKk, 1996; SOSTARIC et al., 2012; Topri¢ & StaN-
¢1¢, 2006). According to the pH soil values, two types of peatlands are present in Croatia:
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acidophyllous bogs and basophyllous fens. Due to their small size, isolation, drainage
and the abandonment of traditional human activities, and particularly to the progressi-
ve vegetation succession, such habitats are among critically endangered habitats in Cro-
atia (Hrsax, 1996; SOSTARIC et al., 2012; Tori¢ & STaNCIC, 2006; Tori¢ & VukeLic, 2009).

Species that inhabit peatlands are often highly specialised. They can be classified into
four ecological categories according to their habitat preferences: (a) tyrphobiontic spe-
cies (occur only in bogs, bog specialists), (b) tyrphophilous species (more abundant on
bogs but not strictly confined to them), (c) tyrphoneutral species (without any preferen-
ce to bogs, distributed across various types of habitats and usually found in habitats that
are surrounding bogs) and (d) tyrphoxenous species (vagrants or immigrants that cannot
live in bogs) (e.g. BezpEk et al., 2006; Peus, 1932; Rousal, 1934; Spitzer et al., 1999).

The faunistics and ecology of caddisflies at peatlands have been mostly studied in
Northern and Central Europe where such habitats are more abundant (e.g. van DUINEN,
2003; LANGHEINRICH et al., 2004; van KrEEF et al., 2012). In Croatia, aquatic insect groups
in peatlands, including caddisflies, have not been studied before, and this paper presents
the first data on caddisfly faunistics from peatlands in Croatia.

MATERIAL AND METHODS
Study area

The study was conducted in three peatlands that differ in size, type and location
(Fig. 1).
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Fig. 1. Map of Croatia showing the location of the investigated peatlands.
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Dubravica bog is located in the Hrvatsko zagorje region (N 45.9643; E 15.7543) at an
altitude of 160 m asl. It is situated in sessile oak and hornbeam forest (ass. Epimedio-Car-
pinetum betuli (Ht.1938) Borh. 1963) and covers an area of 605 m? The bog vegetation
belongs to the Rhynchosporetum albae W. Koch 1926 association. This acidophilous bog
has drastically decreased in area during the last 50 years, due to changes in the water
level and the natural process of vegetation succession (HrSak, 1996). Since 1966 it has
been protected as a Botanical Reserve and it is a potential NATURA 2000 site.

Don mocvar bog is situated in Central Croatia (N 45.31787; E 15.90912), at 130 m a.s.1.
It spreads over an area of 10 ha and it represents one of the largest and oldest peatbogs
in Croatia (Gicov & NixoLi¢, 1960). Moreover, it is a complex ecosystem, encompassing
a mosaic of different habitats from open woodless Sphagnum L. sites with hummocks,
deep hollows and small ponds, to swampy areas dominated by Phragmites Adans. spe-
cies or shaded habitats of Alnus Geartn. and Salix L. species. Abandonment of tradi-
tional land-management practices, such as mowing and grazing, has led to a severe
process of succession, thus its area decreased from 40 ha to 10 ha by the beginning of
the 20 century (ALEGRO & SEGoTa, 2008). However, the bog and surrounding area are
protected as a Botanical Reserve and it is a potential NATURA 2000 site (ALEGRO & Sk-
GoTa, 2008).

The basophilous Jarak fen is located along the Jarak stream in the Zumberak — Samo-
borsko gorje Nature Park, located in the western mountain part of Croatia at an altitude
of 690 m (N 45.7629; E 15.3670). It covers an area of 0.24 ha. The vegetation belongs to
Eriophoro latifolio-Caricetum panicae Horvat ex Trinajsti¢ 2002 association (So3TaRric et al.,
2012). The fen vegetation is well formed, however it is seriously threatened by the rath-
er aggressive Phragmites australis (Cav.) Trin. ex Steud., which is overgrowing the fen
(SOSTARIC et al., 2012).

Sampling of caddisflies

Caddisflies were collected by pitfall traps during soil arthropod surveys (e.g. AN-
toNovIC et al., 2012; Bujan, 2010; Brici¢ et al., 2009). The traps (polythene pots 8.5 cm
wide and 12.0 cm deep) were partially filled with saturated salt solution and a drop of
neutral-smelling detergent was added in order to reduce the surface tension of the
liquid. A Styrofoam roof was placed a few centimetres above each trap to protect the
traps from litter and rain. The trapping period covered the whole vegetation season of
two years (2008-2009), from the end of April to the beginning of December. The traps
were emptied once a month. Identification of adult caddisflies was based on Maricky
(2004), identification of larvae on WARINGER & GRaF (2011), and systematic review on
Maticky (2005).

RESULTS & DISCUSSION

A total of seven caddisfly taxa were collected in this study in three different peatlands
in Croatia. Adults were collected at each of the three peatbogs, even though only in low
numbers (Tab. 1). Collection of the female of Adicella reducta (McLachlan, 1865) represents
a new record for the Croatian caddisfly fauna (CUK & Vuckovid, 2009; 2010; GraF &
ScumipT-KroiBer, 2011; Kucini¢ et al., 2011; 2012; Mavricky, 2009; MARINKOVIC-
GosPoDNETIC, 1979; PReVISIC ef al., 2007; 2010; 2013; Rapovanovi¢ 1935). Caddisfly larvae
were collected in two peatlands; Jarak fen and Pon mocvar bog (Tab. 2). Larvae of three
different taxa were collected at Jarak fen (Tab. 2).
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A single female of Hagenella clathrata (Kolenati, 1848) was collected at Don mocvar
bog in 2009 (Tab. 1). It was found in the centre of the bog where the peat is infra-aquat-
ic but overgrown by Phragmites australis. H. clathrata is considered a rare species and it
is a phytal habitat specialist inhabiting pools and ponds (Grar et al., 2008; GraF &
ScumiIpT-KLOIBER, 2011). Moreover, in Central Europe it is considered a tyrphophilous
species (H. MaLIcky, personal communication), preferring acidic habitats (Grar ef al.,
2008; GRAF & ScumipT-KrLo1BER, 2011). In Poland, its occurrence was associated with the
presence of Sphagnum moss in different peatland habitats (BuczyNska et al., 2012). Al-
though rare and threatened in many countries, this species is distributed all over Central
and Northern Europe (Grar ef al., 2008; GRaF & ScaMIpT-KLOIBER, 2011; BuczyNska et
al., 2012). However, information on its distribution in Croatia is limited to an imprecise
record of Rapovanovic (1935) stating that it was recorded in the surroundings of Zagreb.
Since peatbogs in Croatia have hitherto not been the subject of studies of caddisfly fau-
nistics, the lack of records of such species is not surprising.

Chaetopteryx major McLachlan, 1876 was collected in October 2008 at Jarak fen (Tab.
1).Itis a typical inhabitant of crenal and rhithral zones (Grar et al., 2008; GRAF & ScHMIDT-
Kroisegr, 2011), thus its collection at Jarak fen could be rather related to the proximity of
a stream and collection sites than to its preference for peatlands. Distribution of this
species covers whole Central Europe, including Croatia (Grar et al., 2008; Grar &
ScumIDT-KLOIBER, 2011; PREVISIC & Porijac, 2010) and its finding in October corresponds
to the known life cycle of most Chaetopterygini Hagen, 1858 species (i.e. autumn and
winter flight period, Mavicky, 1973).

Two females of Rhadicoleptus alpestris (Kolenati, 1848) were collected at Dubravica
bog, i.e. at the bog edge and surrounding forest (Tab. 1). Most probably the females col-
lected at Dubravica bog belong to the nominate subspecies Rhadicoleptus alpestris alpestris
(Kolenati, 1848). Besides the nominate subspecies, distributed all over Central and
Northern Europe, additional subspecies occurring in the Balkans is Rhadicoleptus alpestris
macedonicus Botosaneanu & Riedel, 1965 (Grar et al., 2008; GrRaF & ScuMIDT-KLOIBER,
2011). Female of the latter subspecies was not described yet. In Croatia, a single female
of R. alpestris was collected in 1929 in the surroundings of Varazdin (Mavicky, 2009) and
a single male assigned to the nominate subspecies in the Plitvice Lakes NP in 1997
(Kucinig, 2002). Generally, its occurrence at the bog is in line with its ecology, since R.
alpestris alpestris is considered a tyrphophilous species inhabiting peatbogs in Central
Europe (H. MaLicky, personal communication). Moreover, it is a phytal habitat special-
ist inhabiting pools, ponds and temporary water bodies, and even brackish waters (GRAF
et al., 2008; Gra¥ & ScumIDT-KLOIBER, 2011).

A single female of Adicella reducta (McLachlan, 1865) collected at Dubravica bog in
2008 (Tab. 1) represents a first record of this species in Croatia, although this species has
a wide distribution all over Europe, including the ecoregion Dinaric Western Balkan
(ER5; ILL1Es, 1978) (GRAF et al., 2008; GRAF & ScaMIDT-KLOIBER, 2011). It is however, gen-
erally a rare species (Grar et al., 2008; Grar & ScuMIDT-KLOIBER, 2011). Although it
typically inhabits the rhithral zone and has no preference regarding the pH value of the
water, it is a habitat specialist of organic habitats (Grar et al., 2008; GRAF & ScHMIDT-
Kro1segr, 2011). Its finding at Dubravica bog could be attributed to the vicinity of a slow-
flowing stream rich in organic habitats.

Data on larval caddisfly collections are mostly not used in faunistic overviews (e.g.
Marinkovi¢-GospopNETIC, 1979; PreviSIC ef al., 2007; 2010; 2013), due to inability and/
or uncertainty of identification to the species level in some cases (WARINGER & GRAF,
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2011). We considered the current data as an important contribution to the knowledge
on caddisfly faunistics of peatlands in Croatia, thus data on larvae are also listed here
(Tab. 2). The occurrence of species of the genera Beraea Stephens, 1836 and Ernodes Wall-
engren, 1891 is particularly worth mentioning, since some of them are often collected at
peatlands in larval stages (e.g. Beraea pullata (Curtis, 1834), Ernodes articularis (Pictet,
1834), Ernodes vicinus (McLachlan, 1879); H. MALICKY, personal communication).

Even though this study provided only limited insight into the caddisfly faunistics, it
represents the first information on this group of insects of peatlands in Croatia. Since
peatlands are rare and declining habitats in Croatia, a further systematic survey of cad-
disflies but also other aquatic insect groups is necessary.
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SAZETAK

Prvi podaci o fauni tulara (Insecta: Trichoptera) cretova u Hrvatskoj

A. Previsi¢, A. Brigi¢, Z. Sedlar & R. Sostari¢

Cretovi su rasireni na podrudju sjeverne i sredisnje Europe, dok su u Hrvatskoj rijetka i
izolirana stani$ta male povrsine. U Hrvatskoj su kriti¢no ugrozeni zbog napustanja tradici-
onalnih poljoprivrednih djelatnosti, a posebno vegetacijske sukcesije (Hr3AK, 1996; SOSTARIC
et al., 2012; Tori¢ & StancCIC, 2006). I biljne i Zivotinjske vrste koje obitavaju na cretovima,
cesto su vrlo specijalizirane. Fauna i ekologija tulara na cretovima dobro su istrazene na
podrudjima sjeverne i srediSnje Europe gdje su takva staniSta i mnogo ces¢a (e.g. van Duin-
EN, 2003; LANGHEINRICH et al., 2004; vaN KLEEF et al., 2012). U Hrvatskoj do sada nisu prove-
dena istrazivanja faune i ekologije tulara na cretovima.

Tijekom ovog istrazivanja prikupljeno je sedam razlicitih svojti tulara na tri razlicita cre-
ta; Dubravica, Don mocvar i Jarak. Vrsta Adicella reducta (McLachlan, 1865) koja je prikuplje-
na na acidofilnom cretu Dubravica, predstavlja prvi nalaz za faunu Hrvatske. Iako se radi o
Siroko rasprostranjenoj vrsti u Europi, ona je takoder i rijetka vrsta (Grar et al., 2008; GRAF
& ScumipT-KroiBER, 2011). Nadalje, zabiljezene su i dvije tirfofilne vrste, Hagenella clathrata
(Kolenati, 1848) i Rhadicoleptus alpestris (Kolenati, 1848). Vrsta H. clathrata prikupljena je na
acidofilnom cretu Pon mocvar, a do sada je za Hrvatsku postojao samo jedan neprecizan
literaturni navod (Rapovanovi¢, 1935). Ova vrsta preferira acidofilna stanista, rijetka je i
ugrozena diljem Europe (Grar et al., 2008; GRAF & ScuMIDT-KLOIBER, 2011; BuczyXska et al.
2012). Vrsta R. alpestris je u Hrvatskoj do sada zabiljezena s jednim primjerkom zenke iz 1929.
godine iz okolice Varazdina (MaLicky, 2009) te jednim muzjakom s podrudja Plitvickih jeze-
ra iz 1997. godine (Kuc¢ini¢, 2002). Smatra se takoder tirfofilnom vrstom, iako naseljava ra-
zliita staniSta (Grar et al., 2008; GraFr & ScumipT-KLOIBER, 2011). Na dva creta, Don mocvar
iJarak, prikupljene su i licinke tulara iz rodova Beraea Stephens, 1836 i Ernodes Wallengren,
1891 koje cesto obitavaju na cretovima.



