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In 2014 research was carried out into saproxylic beetle fauna in different forest communities in
Kopacki rit Nature Park. There were 64 species of saproxylic beetles found in the area. Among them
Cucujus cinnaberinus (Scopoli, 1763) and Rhysodes sulcatus (Fabricius, 1787) are protected by the Europe-
an Habitats Directive (Annex I and IV of Council Directive 92/43/EEC) as well as by the Bern Conven-
tion (Annex II), and are listed in the IUCN Red List of Threatened Species. R. sulcatus and Omoglymmi-
us germari (Ganglbauer, 1891), which was also determined, are also virgin forest relict species of Europe-
wide importance. Additionally, we have used intercept traps, pitfall traps and air traps with attractants
to estimate the relative abundance and seasonal activity of adults as well as to estimate trapping effici-
ency. Some morphological, biological and distributional features of these three species are discussed.

Key words: New records, threatened species, Cucujus cinnaberinus, Rhysodes sulcatus, Omoglymmius
germari, NATURA 2000, relict species

éag, M., Turi¢, N., Vignjevi¢, G., Laus, B. & Temunovi¢, M.: Prvi nalaz rijetkih i ugrozenih sa-
proksilnih kornjasa, Cucujus cinnaberinus (Scopoli, 1763), Rhysodes sulcatus (Fabricius, 1787) i
Omoglymmius germari (Ganglbauer, 1891) u Parku prirode Kopacki rit. Nat. Croat., Vol. 25, No. 2.,
249-258, Zagreb, 2016.

Tijekom 2014. godine provedeno je istrazivanje saproksilnih kornjasa unutar razli¢itih Sumskih
zajednica na podrudju Parka prirode Kopacki rit. Utvrdena je prisutnost 64 vrste. Vrste Cucujus cin-
naberinus (Scopoli, 1763) i Rhysodes sulcatus (Fabricius, 1787) navedene su u Direktivi o stanistima (Do-
datak ITi IV Direktive 92/43/EEC) i Bernskoj konvenciji (Dodatak II) te se nalaze na IUCN-ovom crven-
om popisu ugrozenih vrsta. Vrste Rhysodes sulcatus i Omoglymmius germari (Ganglbauer, 1891) su reliktne
vrste netaknutih Suma od europske i medunarodne vaznosti. Za uzorkovanje su koristene barijerne
klopke, lovne klopke u tlu te zracne klopke s atraktantom kako bi se procijenila relativna brojnost i
sezonska aktivnost odraslih jedinki kao i u¢inkovitost navedenih metoda. U radu su prikazana neka
morfoloska i bioloska obiljezja kao i raprostranjenost ove tri vrste.

Kljucne rijeci: Novi nalazi, ugrozene vrste, Cucujus cinnaberinus, Rhysodes sulcatus, Omoglymmius
germari, NATURA 2000, reliktne vrste
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INTRODUCTION

Saproxylic beetles are beetles that depend during some part of their life-cycle on liv-
ing, dead or decaying wood (SpeiGHT, 1989). They are dependent on the dynamics of tree
aging and are involved in the process of the fungal decay of wood or the products of
that decay and thus play an important role in nutrient recycling in natural ecosystems
(ALEXANDER, 2008). They have been particularly affected by forest management and the
degradation or loss of habitat quality, which are responsible for the species’ decline.
Saproxylic beetles make up one of the largest groups of red-listed species in many coun-
tries. The Republic of Croatia is also designated as an area with a large number of en-
dangered species (NIETO & ALEXANDER, 2010).

A number of methods are commonly used for sampling in scientific studies of sap-
roxylic beetles and each of them produces different capture results with regards to the
species spectrum (RaNTUS & Jansson, 2000; Ranius, 2001; RaN1US & Jansson, 2002).

There has been no previous research into this ecological group of organisms in this
eastern part of Croatia. However, Cucujus cinnaberinus (Scopoli, 1763) has so far been
found only five times in Croatia. From the old literature it is known from the area of
Medvednica Mountain (Hirc, 1905) and from Slavonia (old synonym Cucujus sanguino-
lentus Linnaeus, 1767) (ScHLOSSER, 1877; Horion, 1960). The first recent findings of pop-
ulations in 2009 and later, were in northern Croatia in alluvial forests (A. Kapla and L.
Serié¢ Jelaska, pers. comm.), in Zagreb, Grmos¢ica Forest Park (Boris Laus, pers. comm.)
and from Lubenovac, Sjeverni Velebit National Park (Boris Hrasovec, pers. comm., 2008,
2009, three specimens found in pheromone traps for monitoring the spruce bark beetle).

In Croatia historical records for Rhysodes sulcatus (Fabricius, 1787) exist in the area of
Mala and Velika Kapela (RerrTER, 1879), in Zagreb and Karlovac (ScarossERr, 1877), Dilj
and Papuk mountain, and also from Vinkovci (Koc¢a, 1900, 1905). For Omoglymmius
germari (Ganglbauer, 1891; old synonym Rhysodes exaratus Illig.) the only records come
from Krizevci and Pakovo (ScHLOSSER, 1877).

Identifying, protecting and monitoring areas that support a high number of rare or
threatened species is essential in conservation (ANDERssON et al., 2014). The saproxylic
beetle fauna has been poorly studied in Kopacki rit, one of the largest floodplains in
Europe. Itis designated as an area of international importance within the NATURA 2000
ecological network. Therefore, it is crucial to investigate the fauna of this ecological
group since nowadays its distribution is under threat of extinction caused by fragmen-
tation and habitat changes.

MATERIAL AND METHODS

The fieldwork was performed from April to October 2014. There were three sampling
sites within three different forest communities (Fig. 1). The first site (A) was within an
oak (Quercus robur L.) and hornbeam (Carpinus betulus L.) forest (As. Carpino betuli-Qu-
ercetum roboris , typicum” Raus 1975). This area is out of the reach of flooding and it is an
indicator of a typical terrestrial habitat (SPrRINGER et al., 2003). Based on the National
Habitat Classification of the Republic of Croatia (NKS) (SINP, 2009) mixed forests of oak
and hornbeam are the most important forest community of the planar vegetation belt
that develops out of the reach of flood waters. The second site (B) was on higher and
better drained positions with stands of rare forests of white poplar (Populus alba L.) and
black poplar (Populus nigra L.) (As. Populetum nigro-albae Slavni¢ 1952). This forest com-
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Fig. 1. Study area in the Danube floodplain (Kopacki rit Nature Park, Croatia). White circles
mark sampling sites (A Tikves, B Wasteland Tikves, C Danube ponds)

munity of poplar develops in the part of the floodplain where flooding last only for a
short time (SPRINGER et al., 2003). The third site (C) included the fragment of community
of white willow (Salix alba L.) and fragile willow (Salix fragilis L.) forest with blackberry
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(As. Salicetum albo-fragilis So6 (1930) 1958; Rubeto-Salicetum albae). This area was fully
dried or periodically flooded on the pond side due to the high temperature during the
seven months of research.

We used four sampling methods in combinations (window flight-intercept trap: cro-
ss-vanes and single-plane, pitfall trap and air trap with attractant). The cross-vane win-
dow flight trap consisted of two transparent panels of plexiglass placed crosswise (49
cm x17 cm) with a container fixed below them. A single-plane window flight trap was
made of mosquito netting (46 cm x 40 cm) mounted above a container. The latter two
traps were placed 150 cm above the ground fixed to a wooden support (Fig. 2). Apreser-
vation mixture consisting ethanol:water 1:1 was used. Pitfall traps were cut in half 2 L
plastic bottles (10 cm diameter) placed in rotten trunks, stumps or holes in trees. Those
traps were filled with ethanol, water and vinegar (1:1:1). The same way of making bottles
as the latter was used for the air trap with attractant method. Those traps were hung on
trees 150 cm above ground and filled with red wine (Fig. 3). In every trap detergent was
added to reduce the surface tension, which meant that the beetles trapped remained in
the container. The traps were placed from April 16" to October 102014 during the main
flight period of saproxylic beetles (Busk et al., 2010). Per site six traps were set of each
type of trap in a linear transect. There were in all 24 traps per site used in this study.
Collected specimens were fixed in 70% ethanol, dried, pinned and identified. The fo-
llowing keys were used for the identification: Bonaccr et al. (2012), BeLL & BeLL (1978,
1979, 2002, 2009). All specimens were labelled and stored at the Josip Juraj Strossmayer
University of Osijek, Department of Biology.

Fig. 2. Window flight-intercept traps: a cross-vanes (A) and a single-plane trap (B) on rese-
arched sites.
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Fig. 3. Pitfall trap (A) set in holes of rotten trunk and air trap with attractant (B) hung on tree.

RESULTS AND DISCUSSION

Cucujus Fabricius, 1775
Cucujus cinnaberinus (Scopoli, 1763)

Material examined: Croatia, Osijek-Baranya County, Kopacki rit Nature Park, 15 km
NE of Osijek, Tikves: 45°41'48.08”S 18°49'33.37"1, 29.04.2014, 2 specimens, oak and hor-
nbeam forest, flight-intercept trap (cross-vanes), leg. Turi¢ & Sag, det. Turi¢ & Sag; Wa-
steland Tikves: 45°401.23”S 18°50'57.23"1, 16.04.2014, 1 specimen, white and black po-
plar forest, flight-intercept trap (single-plane) 29.04.2014, 1 specimen, white and black
poplar forest, flight-intercept trap (cross-vanes), leg. Turi¢ & Sag, det. Turi¢ & Sag.

Remarks: In Europe six species from the family Cucujidae occur (N1eTO et al., 2010).
C. cinnaberinus is one of two species from a family endemic to Europe (Bonaccr ef al.,
2012) and one of the rarest beetles in Europe and its populations are thought to be dec-
lining in several European countries (Mazzer et al., 2011). Considering this, it is facing a
high risk of extinction in the wild (GutorGuiev et al., 2008). Its populations are more
densely distributed only in Eastern Europe, from Austria and Bavaria eastwards (HorAk
& Cnosor, 2009). In Italy it has been thought that the beetle was extinct after 1960 but in
the last decade it has been found in several regions (Biscaccianti ef al., 2009; Mazzgr et
al., 2011). Also, this rare and endangered saproxylic species was recently recorded as
more common and probably less threatened than had been thought and it is possibly
even going through a phase of expansion (BussLer, 2002; SCHLAGHAMERSKY ef al., 2008;



254 Sag, M. et al.: The first record of the rare and threatened saproxylic Coleoptera in Kopa&ki rit

Fig. 4. Habitus, dorsal view of a) Cucujus cinnaberinus, b) Rhysodes sulcatus, c) Omoglymmius
germari

Mazzgr et al., 2011). This species is relatively widespread in central Europe — 90 localiti-
es in the Czech Republic, in Slovakia more than 100, in Hungary 55 and in Germany 33
(only in Bavaria). Populations of this species decline at the edge of its range. In Sweden
there are 3 contemporary localities (historically 9), in Finland 2 (historically 9), in Estonia
3 (historically 5). The species was considered probably extinct in Croatia and in the so-
uthern parts of the former Yugoslavia (Stipinski, 2004; HorAk et al., 2008) until these
recent records in Kopacki rit Nature Park. As Croatia only has a monitoring scheme for
Lucanus cervus among the annex species it is not possible to describe the population trend
in the country (DraziNa & TEmunovic, 2011; SERIC JELASKa, 2013). Also, forest manage-
ment in this area of Kopacki rit is satisfactory because all the trunks were in the same
places during the research and there were no visible traces of the removal of dead trunks
or logs. Nevertheless, in other European countries a decline in population accompanies
the loss of habitats with diversified stands and ample dead wood (HorAxk et al., 2008).

The occurrence of this species is a basis for the creation of areas within the NATURA
2000 network. It is difficult to locate adults because their seasonal activity is short and
limited to 2 — 3 months per year (Gutowski et al., 2014). Despite this, larvae are easy to
find throughout the whole year in the lying or standing dead trees of various species
(HorAk & Cuosot, 2011; Gutowskt et al., 2014). There are still many gaps in current
knowledge about the ecology of the species, knowledge that is a prerequisite for effec-
tive conservation management. This species is defined as a potential umbrella species
for the protection of natural habitats with a large amount of dead wood and protection
for other species sharing the same habitat (HorAx et al., 2008; Mazzki et al., 2011).

The larval stages of Cucujus develop in two years (PaLm, 1959) and the pupae appear
in July in small holes dug out in the decaying bast. The adults emerge after 15 days and
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remain hidden in the bark for months (HorAk & Crosort, 2011). They appear on the trees
the year after and fly actively from the second half of April until the end of May (Schra-
GHAMERSKY et al., 2008; VRezEc et al., 2012) or June (BussLer, 2002). Thus the peak of ac-
tivity is estimated to be from 15" April to 31* May. This correlates positively with our
findings since all four specimens were caught in April.

Body length of C. cinnaberinus is 12 — 15, 5 mm. Head is triangular, wider than pro-
notum, sides of pronotum, inner side of postgenae and mandibles are black (Fig. 4a).
Maximum width of the pronotum at the front border, ventral side of the same part black,
with a median yellow stripe that is prolonged to the prosternal apophysis. Antennae
without club (Gutorcuiey et al., 2008; Bonaccr et al., 2012).

Rhysodes Dalman, 1823
Rhysodes sulcatus (Fabricius, 1787)

Material examined: Croatia, Osijek-Baranya County, Kopacki rit Nature Park, 15 km
NE of Osijek, Tikves: 45°41'48.08”S 18°49'33.37”1, 29.04.2014, 1 specimen, oak and horn-
beam forest, flight-intercept trap (cross-vanes), leg. Turi¢ & Sag, det. Turi¢ & Sag.

Remarks: The history of the extinction of the species in west and central Europehas
been documented (Speicut, 1989). Intensive logging and forest management in many
parts of Europe caused local extinction (VREezec et al., 2009). The species’ larval develop-
ment take place in rottening tree trunks of both deciduous and coniferous trees and of
many different tree species, such as silver fir (Abies alba), spruce (Picea abies), beech (Fagus
sylvatica), aspen (Populus tremula) and oak (Quercus sp.) (Burakowski, 1975; BUSSLER et
al., 2005). As the species lives in relatively wet and rotten trunks the humidity in the
wood seems more important than tree species. Adult beetles overwinter under the bark
or in the wood, often in the tunnels of other species, such as the larvae of Ceruchus chrys-
omelinus (HocHENWART, 1785). Since this is a lesser known, very rare and vanishing
beetle it is not surprising that it was collected only once during a whole season. This
species is associated with natural and primeval forests, mostly deciduous and mixed
forests. R. sulcatus has the highest demand on biotope tradition and original forests at a
landscape level (BussLer et al., 2005). Adult beetles and larvae of R. sulcatus can live
within small groups. Mating of this species takes place between May and September
(VrEZEC et al., 2009) when the adults start to be more active. This correlates with our
findings of activity from the middle till the end of April. The larvae live two years in the
rotten wood tunnels (Buraxowski, 1975). Adults of this species are nocturnal, although
some researchers have found them on dead tree trunks during the day (Vrezec, 2007).

The body of this beetle is narrow and cylindrical with a length of 6.8 — 8.3 mm (Fig.
4b). They are dark brown to black in color to reddish, smooth. The antennae are moni-
liform and antennal segment XI is slightly less than twice as long as wide. Head is rela-
tively small with protuberant eyes. Pronotum is relatively short and broad with three
grooves, of which two external from the front shortened. Elytras are punctated. The legs
are relatively short and dark colored (ScHLossER, 1877; BELL & BELL, 1979).

Omoglymmius Ganglbauer, 1892
Omoglymmius germari (Ganglbauer, 1891)

Material examined: Croatia, Osijek-Baranya County, Kopacki rit Nature Park, 15 km
NE of Osijek, Tikves: 45°41'48.08”S 18°49'33.37"1, 29.05.2014, 1 specimen, oak and hor-
nbeam forest, flight-intercept trap (cross-vanes), leg. Turi¢ & Sag, det. Turi¢ & Sag; Wa-
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steland Tikves: 45°40'1.23”S 18°50'57.23"1, 29.05.2014, 1 specimen, white and black po-
plar forest, flight-intercept trap (cross-vanes), 6 specimens, white and black poplar forest,
flight-intercept trap (single-plane), 24.06.2014, 1 specimen, white and black poplar forest,
flight-intercept trap (single-plane), leg. Turi¢ & Sag, det. Turi¢ & Sag.

Remarks: The genus Omoglymmius includes about 50 species, and 5 of them inhabit
the Palearctic region. Omoglymmius germari is the only species found so far in Central
and South Europe. The species is discovered in old, fallen trunks of deciduous trees and
is considered a virgin forest relict species (BussLERr ef al., 2005; Bexchiev, 2010). This
species is also known from Azerbaijan, Armenia, Austria, Bulgaria, France, Georgia,
Greece, Hungary, Italy, Moldavia, Poland, Romania, Slovakia, Russia (Southern Euro-
pean Territory) and Ukraine; in Asia it is known only from Iran and Turkey (NiLssoN,
2003). It is included in the IUCN Red List of saproxylic species as data deficient (DD)
species (NIETO & ALEXANDER, 2010). In contrast to R. sulcatus this species seems to be
associated more strongly with river valleys and floodplains (BussLer ef al., 2005). This
coincides with our results since 9 specimens were found in forests of white and black
poplar (Populetum nigro-albae) along the Carna channel. Only one specimen was found
in oak and hornbeam forest, which can be correlated with the many trunks and logs and
the amount of dead wood mass (Rantus & Jansson, 2002; LacHar et al., 2012; Vopka &
Cizexk, 2013). Both Rhysodes and Omoglymmius are relict species specific to virgin forests
and considered to be now extinct in Western Europe (BussLERr et al., 2005; Bexchigy, 2010).

The body of this beetle is very similar to that of R. sulcatus, narrow and cylindrical
with length 6.8 — 8.3 mm (Fig. 4c). They are dark-reddish-brown, smooth. The antennae
are moniliform. Head is relatively small with protuberant eyes. Pronotum is relatively
short and broad with three grooves. Median and paramedian grooves deep, distinct and
complete. Strial punctures various, from coarse to very fine, middle and hind tibiae each
with single spur (BeLL & Berr, 1978, 1979).

Saproxylic insect species are useful in identifying forests of international importance
for conservation (SpeiGHT, 1989; Goop & SpEIGHT, 1996). Likewise, saproxylic beetles are
highly sensitive to forest management practices that reduce the abundance and variety of
dead wood (UrysHEN & HanuLa, 2009). Our results indicate, that the occurrences of these
three valuable species in Kopacki rit Nature Park were the result of forest management
principles that in this area restrict any actions that could negatively affect biodiversity.
Trunks that were found there are suitable microhabitats with a lot of dead wood, which
contributes to the greater abundance and species richness of threatened saproxylic beetles.

These results present valuable data since these are the first records of those species in
Kopacki rit and also the most recent records for Croatia. None of the three species in this
paper are noted in Catalogues of Palearctic Coleoptera (NiLsson, 2003; Muona, 2007) as
occurring in Croatia or even in the online database Fauna Europaea (pE Jong et al., 2014).

Received February 17, 2016
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