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ABSTRACT

The records of Epomis dejeani Dejean, 1831 and E. circumscriptus
(Duftschmid, 1812) in Israel are summarized and their geographical distribu-
tion is described. The two Epomis species are mainly found in the northern
and central parts of Israel but also extend southward to the Central Negev
region and Arava Valley. Museum records combined with the present survey
data suggest a relatively wide albeit patchy distribution of Epomis in Israel.
Whereas the records suggest that E. dejeani is relatively more abundant than
E. circumscriptus in Israel, records for other regions in the Palaearctic Region
suggest the opposite. However, at least in Italy, E. circumscriptus is rare and
recommended for listing as a critically endangered species. In none of the
surveys conducted in Israel over four consecutive years were the two species
recorded from the same site. None of the habitat parameters examined (vicin-
ity to a water body; soil moisture; vegetation cover; presence of amphibians,
or soil type) revealed any prominent difference in habitat choice by the two
species. Epomis larvae feed exclusively on amphibians, and indeed we found
the beetles sharing their habitat with amphibians during the beetles’ breeding
period. In conclusion, in the absence of either a physical barrier or any appar-
ent habitat difference, the segregation of the species to different sites may be
a case of sympatric species that do not occur at the same sites.
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INTRODUCTION

Carabid beetles of the genus Epomis Bonelli, 1810 have a unique biology as their larvae
feed exclusively on amphibians (Shiina and Tachikawa, 1988; Tachikawa, 1994; Elron
et al., 2007; Wizen and Gasith, 2011a). The taxonomic status of Epomis is under debate:
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Kirschenhofer (2003) considers Epomis as a subgenus of Chlaenius, while Basilewsky
(1955) and Makarova (2005) consider it a separate genus. Brandmayr et al. (2010), who
examined and described the larvae of the two species (including material from Israel),
support the separate standing of Epomis as a genus. Here we have adopted the latter
taxonomic approach.

The genus Epomis belongs to the tribe Chlaeniini. About 20 Epomis species are
known, mainly from tropical Africa and south and southeastern Asia (Kryzhanovskij,
1983). Five species are known from the Palaearctic Region (Kirschenhofer, 2003). Two
species of Epomis are found in Israel: E. dejeani Dejean, 1831 and E. circumscriptus
(Duftschmid, 1812). These two species also occur in Europe: E. dejeani is known mainly
from southeastern Europe, as well as the Middle East (Bodenheimer, 1937; Kirschen-
hofer, 2003), while E. circumscriptus does not occur in northern and central Europe but
has a wide distribution throughout the rest of Europe—from Portugal in the west to as
far as Ukraine and Turkey in the east. It also extends eastward into central west Asia
and southward to North Africa (Kirschenhofer, 2003). The Palaearctic catalogue of Co-
leoptera (Lobl and Smetana, 2003) does not list Epomis species as occurring in Israel,
even though E. dejeani appears on the checklist of carabid beetles of Israel compiled by
Bodenheimer (1937).

According to Brandmayr and Algieri (2000), in Italy E. circumscriptus is rare and
should be considered as a critically endangered species. Consequently, and because little
is known about the ecology of the genus Epomis, it was of special interest to investigate
the distribution and habitat preferences of the two species. We report here all known
records of occurrence of Epomis species in Israel, from the oldest record in 1921 to the
present day, and describe the type of habitat that these species occupy in Israel.

MATERIALS AND METHODS

Data on the distribution of Epomis species in Israel are based on examination of mu-
seum records and field surveys. The museum records include material from the National
Collections of Natural History at Tel Aviv University (TAUI), Beit Ussishkin Nature
Museum, Kibbutz Dan (BU), the collection of Eylon Orbach, Qiryat Tiv’on (COQ),
in Israel; and the collections of David Wrase, Berlin (CWB) and Thorsten Assmann,
Bleckede (CAB), in Germany. We also examined and recorded data from photographs
of Epomis larvae taken by Merav Vonshak and Zohar Yanai (Tel Aviv University).

Survey information is based on 177 daytime surveys that we conducted at 56 sites
in Israel, from Upper Galilee (UG) in the north to the Northern Negev region (N) in the
south, during 2005-2010. We searched for Epomis under shelters (e.g., wooden debris,
tree bark, rocks of various sizes). The Epomis specimens were collected by hand, identi-
fied, and deposited at TAUI, where a database was compiled from collection records.
The distribution map was produced with GIS-software (DIVA GIS, ver. 5.4.0.1). Be-
cause the majority of data were recorded after 2005, it is indicated separately from those
reported before 2005.

In the surveys we examined habitat characteristics in the locations where the beetles
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were found, including soil moisture, vicinity to water body, vegetation cover, and pres-
ence of amphibians. Soil moisture was measured in 5-cm-deep “core samples” collected
from the location where the beetles were recorded, and determined by measuring soil
loss of weight following drying of the samples in an oven at 100 °C for 24 hrs. We also
incorporated data regarding soil type that was reported in a previous study (Elron et al.,
2007).

RESULTS

Distribution

We examined a total of 140 specimens of Epomis, 109 of which are survey records
after 2005. The 31 museum records are from 19 sites; the recent surveys added eight new
sites. The museum records consist of light-trap (n = 11) and hand-collected specimens
(n =5). For the rest of the specimens (n = 15) we have no information on the means of
collection (Table 1). The surveys records after 2005 were all hand-collected. The records
are reported in a sequence from north to south of Israel.

Epomis dejeani

The museum records show that this species is found in Mt. Hermon, the Hula Val-
ley (Hulata, Lehavot, Kefar Blum, light-trap record), Upper Galilee (Mahanayim), Sea
of Galilee area (Nahal Daliyyot), the Jordan Valley (Ma’oz Hayyim, light-trap record),
eastern Carmel Ridge (Ma’agar Daliyya), Central Coastal Plain (Hadera, Berekhat Ra-
madan, Tel Barukh), Dead Sea Area (Yeriho), and the Central Negev region (‘En Avedat;
Table 1, Fig. 1).

The surveys added a new site in the Golan Heights (‘En Um-A-Sharshia), two new
sites in the Central Coastal Plain (Berekhat Ya’ar and Samar rainpool), and one new site
in the western Judean Hills (Matta’; Table 1, Fig. 1).

Epomis circumscriptus

The museum records show that this species is found in the Jordan valley (Ma'oz
Hayyim; light-trap record), Central and Southern Coastal Plain (Hadera, Miqwe
Yisra’el, Palmahim), eastern Judean Hills (Nahal Perat; light-trap record), Dead Sea
Area (Al Maghtas), Northern Negev region (Shoval) and the Arava Valley (Nahal
Shezaf; light-trap record; Table 1, Fig. 1).

The surveys added three new sites in the Central Coastal plain (Dora rain-pool, Qa-
dima rain-pool and Kefar Netter rain-pool) and one new site in the Sea of Galilee area
(Kefar Nahum; Table 1, Fig. 1).

At an additional 48 surveyed sites, we found no evidence for the presence of either
species of Epomis (Fig. 1). There was no apparent difference in habitat characteristics
between the sites in which Epomis beetles were absent and the sites in which they were
present.
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Fig. 1. Distribution of Epomis species in Israel. Old records (before 2005) of E. dejeani and E. cir-
cumscriptus are marked in gray triangles and circles, respectively; new records (after 2005) of E.
dejeani and E. circumscriptus are marked in black triangles and circles, respectively. Sites where
the beetles were not found are marked in open squares. Legend for the abbreviations depicting
geographical regions is given in Table 1.
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Fig. 2. Median (solid circles) and range (bars) of moisture of 5 cm top soil collected at a location
in which Epomis beetles were observed. n indicates number of samples.

Habitat characteristics

Habitat information exists only for Epomis collected and observed during the surveys
conducted after 2005. We found most of the beetles in the vicinity of rain-pools. A few
records of E. dejeani were from the vicinity of streams (COQ, Table 1) and of E. circum-
scriptus from a nearby lake (Sea of Galilee; Fig. 1).

Our surveys confirmed a previous report by Elron et al. (2007) that Epomis beetles are
found in both clay-type and sandy soils. E. dejeani was found at locations with soil mois-
ture ranging from 15 to 68%, and E. circumscriptus at sites with moisture ranging from
6 to 48% (an overlapping moisture range of 15 to 48% for the two species; Fig. 2). Both
species were found in vegetation-free habitat (e.g., Qadima site) as well as in grass and
low vegetation (e.g., Berekhat Ya’ar site). E. circumscriptus was found also in a wooded
area (Eucalyptus grove, Dora rain-pool; Tamarix floodplain, Kefar Nahum). The survey
records indicate that both Epomis species co-occur with amphibians. We never found
the beetles in the absence of amphibians, but did find locations where amphibians were
present but the beetles were absent.

DISCUSSION

Prior to the present study only E. dejeani had been reported from Israel (Bodenheimer,
1937; Elron et al., 2007). We know now that at one of the reported sites (Dora rain-pool;
Elron et al., 2007) the authors had mistakenly identified the Epomis as E. dejeani instead
of E. circumscriptus (reexamined and identified by Brandmayr, personal communica-
tion).

The two Epomis species are found mainly in the northern and central parts of Israel
but also extend southward to the Central Negev region and Arava Valley. Museum re-
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cords combined with the present survey data seem to suggest a relatively wide albeit
patchy distribution of Epomis in Israel. This is reflected in the fact that out of the 56
surveyed wetland sites where amphibians were present, the beetles were recorded in
only 13% of the sites. They were usually found in very small numbers (no more than
two individuals) at each locality, making it likely that they could have been overlooked.
More extensive surveys are needed to either confirm a fragmented distribution or a pos-
sible meta-population structure (e.g., Niemeld, 2001).

Past museum records (prior to 2005) indicate a wider distribution of the two Epomis
species in Israel relative to what the more recent records show. Despite a smaller number
of past records in comparison to the recent survey data (31 and 109, respectively), in the
former E. dejeani was recorded at 12 sites and E. circumscriptus at eight sites, whereas
in the recent study they were recorded at only four and three sites, respectively. It is pos-
sible that the difference in distribution is partly related to a longer period of collecting
in the past (1921-2002), as well as to the use of light-traps for collecting the beetles in
approximately a third of the events (Chikatunov et al., 2006). Light-traps usually attract
flying insects from a distance of up to several hundred meters (Matalin, 1994), so that
such specimens are not necessarily the true inhabitants of the collection site (Hanski
et al., 1993). A possible contributing factor to the present narrower recorded range of
Epomis distribution might be habitat destruction, both terrestrial and aquatic ones. In
2008-2009 the senior author observed alteration of two Epomis sites in the Central
Coastal Plain (Dora rain-pool and Qadima). Moreover, over a period of ca. 80 years
157 rain-pools (ca. 82% of the rain-pools in Israel) have disappeared, combined with an
overall gradual decline of natural land in Israel (Levin et al., 2009).

Museum and survey records suggest that in Israel E. dejeani is relatively more abun-
dant than E. circumscriptus (recorded at 16 and 11 sites, respectively), whereas records
for other regions from the Palaearctic suggest the opposite (Kirschenhofer, 2003).
However, this apparent difference in species relative abundance may be an artefact of
insufficient data. It is worth noting that although E. circumscriptus is relatively widely
distributed in Europe, at least in Italy this species is rare and recommended for listing as
a critically endangered species (Brandmayr and Algieri, 2000).

An interesting aspect of Epomis distribution in Israel is that the two species were
never recorded at the same site in any of the surveys conducted over four consecutive
years. We wish also to note that in the Central Coastal Plain we found the two species
within a radius of <20 km at separate sites (Wizen and Gasith, 2011b). All but two
museum records support the above observation that the two species do not co-occur at
the same site. One record that lists the two species under the same locality is from 1927
(O. Theodor, record in TAU), where both species were collected in Hadera (a city in
the Central Coastal Plain); but neither specific site information nor means of collection
was given. Moreover, in the Hadera area we examined 10 sites and only E. dejeani was
recorded. A second record of the two species at the same site (Z. Shoham, 1969; Ma’oz
Hayyim, record in TAU) is based on light-trap collection, which may not necessarily
indicate the existence of the two species at the same site.

Preliminary data on habitat characteristics that we examined (vicinity to a water
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body; soil moisture; vegetation cover; presence of amphibians) as well as information on
soil type (Elron et al., 2007), fail to indicate any prominent difference in habitat choice
by the two species. However, we cannot exclude the possibility that microhabitat char-
acteristics that we overlooked may influence species occurrence. One such factor that
we did not measure is the soil pH, which has been reported to influence the distribution
of other species of ground beetles (Paje and Mossakowski, 1984; Matern et al., 2008).
Considering that Epomis larvae feed exclusively on amphibians (Elron et al., 2007;
Wizen and Gasith, 2011a), the beetles are expected to be found near water bodies, where
amphibians are present, at least during spring, the beetles’ breeding period (Elron et al.,
2007; Wizen and Gasith, 2011b). Our findings support this assumption.

In conclusion, in the absence of either a physical barrier or an apparent habitat differ-
ence, the segregation of the species to different sites may be simply a case of sympatric
species that do not occur at the same sites (reviewed in Fitzpatrick et al., 2008). Further
studies are needed to verify this conclusion.
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