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New Record and DNA Barcoding of Dolichogenidea laevigata

vein R1 to vein 3RSb (Fig. 2F); T1 subparallel-sided (i.e., slightly narrower medially),
weakly punctuate in posterior half and otherwise smooth, with a distinct protuberance
on central area, length 1.50x% posterior width; T2 smooth; T3 longer than T2 (Fig. 2G);
hypopygium pointed apically and slightly protruding beyond apical tergites; ovipositor
sheath with uniform width from base to apex and 1.50-1.60x% metatibia (Fig. 2D); body
black or dark brown; tegula, mouthparts and legs (except for coxae) yellow; pterostigma
brown with a basal yellow spot; mesosoma in ventral view, with a pair of yellow bands.

Fig. 2A-G. Dolichogenidea laevigata. A, Head, frontal view; B, Head, lateral view; C, Head, dorsal view; D,
Habitus, lateral view; E, Mesosoma, dorsal view; F, Wings; G, Metasoma, dorsal view.
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Male

All characters similar to female, with the exception of T1 smooth, T1 length 2.00%
its posterior width, T1 posterior half parallel-sided; antenna clearly longer than body
(where as in female antenna as long as to slightly shorter than body); mesosoma
clearly shorter than metasoma (where as in female mesosoma as long as metasoma).

DNA barcode

The DNA barcode sequence for D. laevigata is available at the NCBI database
(National Center for Biotechnology Information: https://www.ncbi.nlm.nih.gov/), with
accession number MT180835.

The sequence of the species was assigned in BOLD (Barcode of Life Datasystems:
http://www.boldsystems.org/index.php). The Barcode Index Number BOLD:AED8893,
with the closest species found to be Dolichogenidea phaloniae (Wilkinson, 1940).

The COI sequence of D. laevigata is as below:

ATATTTGGTTTATGATCTGGAATATTAGGATTTTCAATAAGATTAATTATTCGTT-
TAGAATTGGGAATACCTGGGAGGTTAATTGGTAATGATCAAATTTATAATAG-
TATAGTTACTTCTCATGCATTTATTATAATTTTTTTTATAGTTATACCTGTAATAATTG-
GAGGATTTGGTAATTGATTAATTCCTTTGATATTAGGATCACCTGATATATCATTTC-
CTCGAATAAATAATATAAGTTTTTGATTATTAATTCCTTCTTTATTTATATTAATTTTAA-
GAGGATTTATTAATACTGGTGTTGGAACGGGTTGGACTGTTTATCCACCATTGT-
CATTAATTTTAGGTCATGGTGGAATATCAGTTGATTTAGGAATTTTTTCTTTACATT-
TAGCTGGTGCTTCATCAATTATAGGTGCTGTTAATTTTATTACAACAATTTTAAAT-
ATACGAACAAATTTATTTATAATAGATAAAATATCTTTATTTTCTTGATCAGTTTTTAT-
TACTGCAATTTTATTATTATTATCTTTACCTGTTTTAGCTGGAGCAATTACTATATTAT-
TAACTGATCGTAATTTAAATACAAGATTTTTTGATCCTTCTGGTGGTGGAGATC-
CAATTTTATATCAACATTTATTTTGATTTTTTGGTCACCCAA.

Hosts

Yu et al (2016) listed all host records from the historical literature, but in many
cases those records are incorrect (Fernandez-Triana et al, 2020).

DISCUSSION

The genus Dolichogenidea is newly recorded from Tehran province. Dolichogenidea
laevigata as a biological control agent is known to attack the forest Lepidopteran pest
especially the family Tortricidae (Yu et al, 2016). In view of this finding, the potential
of this parasitoid for biological control of A. rosana in Iran should be investigated and
the information presented in this paper can be helpful in the development of biological
control programs to manage of this pest.

This study has added one new record of Dolichogenidea from Iran, thus increase
the total number of species to 15 in Iran (Abdoli et al, 2019a). Dolichogenidea laevigata
is similar to D. lineipes from which it can be distinguished by the pale spot at the base
of the stigma and the apical segments of the antenna are different (Nixon, 1972).
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The mitochondrial cytochrome oxidase subunit | (COI) of D. laevigata barcoding
region was sequenced for the first time. There are almost 4,100 DNA-barcode
compliant sequences of Dolichogenidea in BOLD representing 456 different BINs
(Barcode Index Numbers), of these records, 239 species is presented.
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ABSTRACT

We collected adult cranefly specimens during 2016 and 2017 with entomological nets from some
localities in Kosovo, North Macedonia and Serbia. A number of 7 species belonging to 5 genera and
2 families were collected. Four species found during this investigation are first records for Republic
of Kosovo: Geranomyia fuscior Stary, 2012, Limonia macrostigma (Schummel, 1829), Rhypholophus
bifurcatus Goetghebuer, 1920, Tipula (Savishenkia) benesignata Mannheims, 1954 and three other
species are first records for Republic of North Macedonia: Erioptera (Erioptera) fusculenta Edwards, 1938,
Tipula (Savtshenkia) gimmerthali gimmerthali Lackschewitz, 1925 and Tipula (Schummelia) variicornis
variicornis Schummel, 1833. The most interesting finding are Geranomyia fuscior, which was previously
known only from Albania, Portugal and Libya, and Tipula (Savtshenkia) gimmerthali gimmerthali which
is reported for the first time from the Western Balkans, due to the fact that less is known about their
distribution in the area. This study represents an important contribution to the knowledge of species
composition and distribution of crane flies in Western Balkans.

Key words: Diptera, new records, rare species, Kosovo, North Macedonia.
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INTRODUCTION

Craneflies are one of the largest groups of the Diptera, containing over 15609 valid
species and subspecies (Oosterbroek, 2021). The immature stages of the majority of
the species live in aquatic or semiaquatic habitats. Some aquatic species live entirely
submerged and lack functional spiracles, while others come to the surface to take
oxygen. Semiaquatic species occur in a wide range of habitats. The semiterrestrial
and terrestrial larvae live in environments that are considerably moisturised. All adult
craneflies are terrestrial (de Jong, Oosterbroek, Gelhaus, Reusch, & Young, 2008).
Some species occupy wetlands such as salt marshes (Autio, Salmela, Suhonen, &
Suhonen, 2013; Rogers, 1932).

Craneflies are crucially important in the trophic webs, exhibiting mostly a
detritivorous diet during their larval phase. Adults of most of the species do not feed,
but in some species they will take nectar, pollen, and water. Their position in food webs
makes them an important trophic link between aquatic and terrestrial environments
(e.g., Baxter Fausch, & Sauders, 2005).

The survey of the species from the Western Balkans began in the second half of
the 19" century and at the beginning of the 20" century and was undertaken by Egger
(1863), Loew (1873), Bergroth (1888), and Strobl (1893, 1902), who had described and/
or documented most of the presently known taxa. The numbers of taxa in some of the
Balkan countries are as follows: Slovenia 211, Croatia 185, Bosnia and Herzegovina
154, Serbia 200, Montenegro 147, and Republic of North Macedonia 191 (Oosterbroek,
2021). For Kosovo there are no comprehensive data on the number of species.

The goal of this paper is to contribute to the distribution of crane flies in the Balkan
Peninsula, which remains relatively under-investigated in terms of the cranefly fauna.

MATERIALS AND METHODS

Sampling and study area

Adult crane fly specimens were collected with entomological nets during 2016 and
2017 in Kosovo, North Macedonia and Serbia. Four of the sampling sites are located
in Kosovo: S1 is in Bollosicé village in Kopaonik Mountain, spring area of Llap River,
S2 and S3 are in the Karadak Mountain (Dérmjak and Stanqiq), while S4 is located
in Sharr National Park (Gajre). Three localities (S5, S6 and S7) are in the Republic
of North Macedonia (Tanushé, Tabanovc and Dolno Sonje) and one locality (S8) is
in Serbia (Jastrebac) (Table 1 and Fig. 1).

The collected samples were preserved in 96% ethanol.

Male terminalia were left overnight in 10% KOH and for one hour in undiluted
glacial acetic acid to neutralize and wash out the soap created from the soft tissues.
Then they were transferred to a larger amount of glycerol to wash out the acid, and
then to a drop of glycerol on a slide with rounded excavation. The slide was carefully
transferred to the compound microscope to take the photos. Photos of the wing
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were taken with an Olympus stereomicroscope (SZ51) with Cannon Camera (650D)
attached. Photos of the genital structures were taken with a compound Olympus
microscope (CX23) equipped with standard planchromatic objectives. The camera was
Cannon 750D, and as stacking software we used Zerene Stacker. Stacking results
consists of 10-15 single exposures with the stereomicroscope and 20-50 exposures
with the compound microscope.

Table 1. Locality data for the 8 sampling stations of crane fly in Kosovo, Republic of North Macedonia

and Serbia.

Code | Sampling Stations Latitude ‘N | Longitude ‘E | Altitude
S$1 Bollosicé 43.118169 20.99330 1330
S2 Dérmjak 42.17264 21.31582 625

S3 Stangiq 42.25506 21.55029 836

sS4 Gaijre 42.21016 21.24076 653

S5 Tanushé 42.23356 21.42733 1358
S6 Tabanovc 42.219713 | 21.697831 380

s7 Dolno Sonje 41.942766 | 21.377597 635

S8 Jastrebac 43.398180 | 21.395490 997

The material, representing adult specimens, was preserved in ethanol 98% and
deposited in the Diptera Collections of the Faculty of Biology and Geology, affiliated
to the Zoological Museum of the University of Babes-Bolyai, Cluj Napoca, Romania.

The systematic, distribution and nomenclature follow the Catalogue of the
Craneflies of the World (CCW: Oosterbroek, 2021).

Albania

North
Macedonia/s’

.
.

kilometres

Fig. 1. Eight sampling stations in Kosovo, Republic of North Macedonia and Serbia. Details of sampling
stations are in Table 1.
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RESULTS AND DISCUSSION

During this investigation we collected 17 cranefly specimens (14 males and 3
females), belonging to 7 species, 5 genera and 2 families. Four species belong to the
family Limoniidae and three species belong to the family Tipulidae.

Two species were registered with higher numbers of specimens: Rhypholophus
bifurcatus (11 specimens) and Tipula (Savishenkia) benesignata (2 specimens), while
other species were found with only one specimen each.

Four species that were found during this investigation were recorded for the first
time from Kosovo: Geranomyia fuscior Stary, 2012, Limonia macrostigma (Schummel,
1829), Rhypholophus bifurcatus Goetghebuer, 1920 and Tipula (Savtshenkia)
benesignata Mannheims, 1954. Three other species are the first records for the
Republic of North Macedonia: Erioptera (Erioptera) fusculenta Edwards, 1938, Tipula
(Savtshenkia) gimmerthali gimmerthali Lackschewitz, 1925 and Tipula (Schummelia)
variicornis variicornis Schummel, 1833.

The most interesting finding during this investigation is the species Geranomyia
fuscior, which was described only a few years ago based on specimens that were
collected in Portugal and Libya, as well as preserved mater ial from Albania. The
finding of this species in Kosovo indicates that its areal extent in the Balkans may
be bigger than previously considered. The finding of other first records from Kosovo
and North Macedonia also greatly expands their area of distribution. For example,
the following species were only known from a limited number of localities until now:
Erioptera (Erioptera) fusculenta and Rhypholophus bifurcates. Tipula (Savtshenkia)
gimmerthali gimmerthali, which was found in North Macedonia, is also reported for
the first time from the Western Balkans.

There are many under investigated areas in the Balkan Peninsula with respect
to craneflies and future studies will most certainly reveal many other rare species.

Systematic list of the found species with distributional data, number of male and
female specimens and other collection details. First records are indicated with an
asterisk (KS - Kosovo, NM - North Macedonia).

Erioptera (Erioptera) fusculenta Edwards, 1938 * NM (Fig. 2.)

Material examined: Republic of North Macedonia (S6 Tabanovc), 21.09.2016, 1 &, leg.: Bilalli, A.,
Musliu, M., and Ibrahimi, .

Distribution: Austria (Vienna), Belgium, Bulgaria, Czech Rep., Denmark,
Estonia, France, Germany, Great Britain, Hungary, ltaly (incl. Sicily), Lithuania,
Moldovia, Montenegro, Netherlands, Poland, Portugal, Romania, Serbia, Slovakia,
Sweden, Switzerland, Turkey (European part: widespread), Ukraine; Russia: RUE
(Bashkortostan Rep.), North Caucasus; Georgia, Armenia, Azerbaijan, Turkey (Asiatic
part), Israel, Turkmenistan (Oosterbroek, 2021).

Habitat: It is a common species, occurring in a range of different habitats with a
preference for wet habitats (Boardman, 2007; Kolcsar et al, 2013; Stary & Delmastro,
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2001; Ujvarosi, 2005). We found this species in a riverbed vegetation, dominated by
willows [Salix].

Flight period: month (s) 4 - 12 (Kolcsar, Soos, Torok, Graf, Rakozy, & Keresztes,
2017; Stary & Freidberg, 2007).

Altitude: 16 - 2195 m (Obona, Stary, Manko, Hrivniak, & Papyan 2016; Ozgul,
Koc, & Stary, 2006).

Fig. 2. Photograph of the wing and morphological structures of the male terminalia of Erioptera fusculenta
Edwards, 1938. A. left wing of the male; B. male terminalia, dorsal view.

Geranomyia fuscior Stary, 2012 * KS (Fig. 3.)
Material examined: Kosovo (S1 Bollosicé), 15.08.2016, 1 &, leg.: Ibrahimi, H.

Distribution: Albania, Libya, Portugal (Stary, 2012).

Habitat: This species is reported as common from saltmarsh habitats (Stary,
2012). During our investigation we found this species near a mountainous eucrenal
freshwater habitat surrounded by mixed vegetation, dominated by high woods, mainly
beech [Fagus] and herbaceous plants along the watercourse.

Flight period: month(s) 4 - 7 (Stary, 2012), while during this investigation we found
it in August.

Altitude: 24 m (Stary, 2012), during our investigation we found this species at
1330 m a.s.l.

Limonia macrostigma (Schummel, 1829) * KS (Fig. 4.)
Material examined: Kosovo (S3 Stangiq), 09.10.2017, 1 &, leg.: Bilalli, A. and Musliu, M.

Distribution: Austria, Belarus (Minsk region), Belgium, Bulgaria, Croatia, Czech
Rep., Denmark, Finland, France (incl. Corsica), Germany, Great Britain, Greece
(incl. Evvoia [Evia]), Hungary, Iceland, Ireland, Italy (incl. Sicily), Latvia, Lithuania,
Macedonia, Netherlands, Norway, Poland, Romania, Serbia, Slovakia, Slovenia, Spain
(Gerona, Guipuzcoa, Lerida, Lugo), Sweden, Switzerland, Turkley (European part:
Edirne, Kikrlareli), Ukraine, Russia: RUN, RUW, RUC (Mordoviya Rep., Tverskaya
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oblast), Saratovskaya oblast), North Caucasus, Morocco (High Atlas), Georgia, Armenia,
Azerbaijan, Turkey (Asiatic part: Aydin, Denizli, Eskisehir, Isparta, Mugla, Marmara
region), Cyprus, Russia: WS (Altay), FE (Primorskiy kray), Kazakhstan, Uzbekistan,
Tajikistan, Kyrgyzstan, Mongolia, North Korea, Pakistan (Oosterbroek, 2021).

Fig. 3. Photograph of the morphological structures of the male terminalia of Geranomyia fuscior Stary,
2012. A. male terminalia, dorsal view; B. male terminalia, ventral view.

Habitat: species with a wide range of habitats, both terrestrial and aquatic, can
attain relatively high densities in spring habitats, citing various sources (Salmela,
2001). We found this species nearby the freshwater habitats.

Flight period: month(s): 3 - 11 (Mederos, Claramunt-Lopez, & Eiroa, 2019; Kolcsar
et al, 2013).

Altitude: 368 - 2350 m (Kolcsar, Ivkovic, & Ternjej, 2015; Stary & Oosterbroek, 2008).

_ E& o) " 1)
Fig. 4. Photograph of the wing and morphological structures of the male terminalia of Limonia macrostigma
(Schummel, 1829). A. right wing of the male; B. male terminalia, dorsal view.

Rhypholophus bifurcatus Goetghebuer, 1920 * KS (Fig. 5.)

Material examined: Kosovo (S3 Stangiq) 09.10.2017, 1 &, 2 99, leg.: Bilalli, A. and Musliu, M.;
Kosovo (S4 Gajre) 02.10.2016, 7 &J, leg.: Bilalli, A. and Musliu, M.; Serbia (S8 Jestrebac, Majorva
Cesma), 21.11.2016, 1 J, leg.: Ibrahimi, H. and Bilalli, A.
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Distribution: Austria, Belgium, Bulgaria, Czech Rep., France (incl. Corsica),
Germany, Great Britain, Greece (Evritania), Hungary, Ireland, Italy (Calabria),
Lithuania, Netherlands, Romania, Serbia, Slovakia, Switzerland, Turkey (European
part: Kirklareli), Ukraine, Russia: RUW, Turkey (Asiatic part: Balikesir, Canakkale,
aeli), Georgia (Oosterbroek, 2021).

Habitat: found in lowland calcareous woodlands, in a damp deciduous forest with
undergrowth largely of Aegopodium podagraria and forest floor with much dead wood
(Boardman, 2007; Dek & Oosterbroek, 2013). We found it nearby streamlet habitats.

Flight period: month(s) 8 - 11 (Ashe, O’Connor, Chandler, Stubbs, Vane-Wright,
& Alexander, 2007; Hubenov, 2015; Koc, Ozgul, Hasbenli, 2016; Podenas, Geiger,
Haenni, & Gonseth, 2006; Stary & Oosterbroek, 2008).

A B

02mm

Fig. 5. Photograph of the wing and morphological structures of the male terminalia of Rhypholophus
bifurcatus Goetghebuer, 1920. A. right wing of the male; B. male terminalia, dorsal view.

Tipula (Savtshenkia) benesignata Mannheims, 1954 * KS (Fig. 6.)

Material examined: Kosovo (S2 Dérmjak) 2.10.2016. 1 &, leg.: Bilalli, A. and Musliu, M.; Kosovo (S4
Gajre) 2.10.2016. 1 &, leg.: Musliu, M. and Bilalli, A.

Distribution: Austria, Belgium (Ardennes), Croatia, Czech Rep., Finland, France
(Alps, Auvergne), Germany, Greece (incl. Evvoia [Evia]), Hungary, Italy (north),
Luxembourg, Montenegro, Norway, Romania, Slovakia, Slovenia, Sweden, Switzerland,
Ukraine, Russia: NET (Kareliya, Leningradskaya oblast), CET (Moskovskaya oblast),
North Caucasus, Turkey (Asiatic part: Bursa, Canakkale), Kyrgyzstan (Tien Mts)
(Oosterbroek, 2021).

Habitat: found in riversides within moist forests, semiaquatic substrata from a
cold spring habitat. Larvae abundant in water margin zone of an oligotrophic lake,
developing in microhabitats with dense cover of mosses; extensive notes on feeding
and gut contents, species is possibly a poly-saprophage with elements of bryophagy
and facultative predation (Koc et al, 2015; Przhiboro, 2003, 2009). We also collected
this species from nearby riverside habitats within moist forests.
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Flight period: month (s) 8 - 11 (Heiss, Graf, Keresztes, Kolcsar, Torok, &
Vogtenhuber, 2016; Hofsvang, Olsen, Oosterbroek, & Boumans, 2019).

Altitude: 52 - 1900 m (Koc et al, 2015; Tillier & Oosterbroek, 2019; Ujvarosi, 2003).

Fig. 6. Photograph of the wing and morphological structures of the male terminalia of Tipula (S.)
benesignata Mannheims, 1954. A. right wing of the male; B. male terminalia, lateral view; C. tergite 9,
posterior edge, dorsal; D. inner gonostylus , outer-lateral view.

Tipula (Savtshenkia) gimmerthali gimmerthali Lackschewitz, 1925 * NM (Fig. 7.)

Material examined: Republic of North Macedonia (S5 Tanushé) 25.09.2016. 1 &, leg.: Bilalli, A.,
Musliu, M. and Ibrahimi, H.

Distribution: Austria, Czech Rep., Finland, France (Alps, Auvergne), Germany,
Great Britain, Italy (north), Latvia, Norway, Romania, Spain (Granada), Sweden,
Switzerland, Ukraine, Russia: NET (Murmanskaya oblast, Arkhangelskaya oblast),
SET, Mongolia (Oosterbroek, 2021).

Habitat: mires, springs and headwater streams with a preference for calcareous
soils (Salmela, 2011; Stubbs, 2008). We found it near a small stream.

Flight period: month (s) 8 - 10 (Heiss et al, 2016; Salmela, 2008; Tillier &
Oosterbroek, 2019).

Altitude: above 300 - 2650 m (Lantsov, 2007; Reusch & Heiss, 2012; Stubbs, 2003;
Tillier & Oosterbroek, 2019).

Tipula (Schummelia) variicornis variicornis Schummel, 1833 * NM (Fig. 8.)
Material examined: Republic of North Macedonia (S7 Dolno Sonje) 28.9.2016, 1 ¢, leg.: Ibrahimi H.

Distribution: Austria, Belarus, Belgium, Bosnia-Herzegovina, Bulgaria, Czech
Rep., Denmark, Estonia, Finland, France, Germany, Great Britain, Greece, Hungary,
Ireland, ltaly, Lithuania, Luxembourg, Montenegro, Netherlands, Norway, Poland,
Romania, Serbia, Slovakia, Slovenia, Spain (Lerida), Sweden, Switzerland, Turkey
(European part: Kirklareli), Ukraine, Russia: NET, CET (Chuvash Rep., Mayi El Rep.,
Moskovskaya oblast), SET, Georgia, Armenia, Azerbaijan, Turkey (Asiatic part: Ankara,
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Bursa, Canakkale, Kocaeli), Russia: WS (incl. Altay, Tyva), ES, FE (Sakhalin (incl.
Moneron), Kuril Is), Kazakhstan (east), Japan (Honshu) (Oosterbroek, 2021).
Habitat: Occasionally in springs or spring brooks and small rivers; larvae may dwell

in terrestrial, semiaquatic or hygropetric habitats, citing various sources (Salmela,
2001). We found it in wet habitats, near a small river.

Fig. 7. Photograph of the wing and morphological structures of the male terminalia of Tipula (S.)
gimmerthali gimmerthali Lackschewitz, 1925. A. right wing of the male; B. male terminalia, lateral view; C.
inner gonostylus, outer-lateral view.

Flight period: month(s) 4 - 8 (Oosterbroek, 2008; Quindroit, 2020; Salmela and
Autio, 2007).

Altitude: 500 - 1850 m (Dufour, 2003; Merkel-Wallner, Kehimaier, & Heiss 2011;
Oosterbroek, 2008; Koc and Oosterbroek, 2001).

Fig. 8. Photograph of the wing and morphological structures of the male terminalia of Tipula (S.) variicornis
variicornis Schummel, 1833. A. right wing of the male; B. tergite 9, posterior edge, dorsal; C. male
terminalia, lateral view.
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ABSTRACT

Kresnaia beschkovi (Ganev, 1987), which has a restricted distribution in Europe and south-western
Asia, is recorded for the first time from Turkey. The species is active at night and was collected in oak forest
by a UV light trap in 2018 from Batman province. It has been determined with extremely low population in
the cold month. Figures of the adult male and its genitalia are illustrated. The new distributional data and
ecological notes are discussed.
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INTRODUCTION

Agriopis beschkovi was described in 1987 by Ganev and later, it was transferred by
Leraut (2009) to the genus Kresnaia. The species is diagnosed on the male holotype
and male paratypes from south-western Bulgaria. However, the female of the species
was described and published after a long time by Petschenka, Tavakoli, & Trusch
(2006) from west of Iran, on the external characters and genitalia morphology. The
distribution area of the species is quite limited in Europe and it was not known in
Anatolia (Kogak & Kemal, 2018; Mlller et al, 2019; Seven, 2019). In this paper, the
monotypic species Kresnaia beschkovi (Ganev, 1987) is new reported in the Turkish
fauna.

Kresnaia beschkoviis active at night and attracted to light. The species is univoltine
and fly from mid-November to early December (Muller et al, 2019). In western Iran
the larvae feed from early March to until mid-May. The adults occur in December and
January in the oak forests. The larvae are monophagous and feed on trees and shrubs
of Quercus brantiiand Q. infectoria (Fagaceae) in western Iran (Petschenka et al, 2006).

MATERIAL AND METHOD

The investigated material was collected in 2018 from Sason district of Batman
province, south-eastern Turkey. The specimen was captured by a simple UV light
trap, killed by ethyl acetate, pinned, labeled, and stretched as museum material
according to standard entomological methods. External morphology of the species
was photographed with a Fujifilm Finepix HS30 EXR digital camera. Preparations of
male genitalia was carried out following Robinson (1976), embedded as permanent
slides in Euparal and photographed with a Nikon SMZ1000 stereomicroscope. Original
description (Ganeyv, 1987) and studies of Petschenka et al, 2006; Leraut, 2009; Miller
etal, 2019 were followed for identification and taxonomy of the species. The examined
material is deposited in the collection of Batman University (BTU), Faculty of Science
and Arts, Department of Biology, Entomology Laboratory, Turkey.

RESULTS

Kresnaia Leraut, 2009

Kresnaia Leraut, 2009, Moths of Europe, Volume 2, Geometrid moths, p. 122.
Type species: Agriopis beschkovi Ganev, 1987.

Kresnaia beschkovi (Ganev, 1987) (Fig. 1.)
Agriopis beschkovi Ganev, 1987: Entomofauna 8(18): 273-275, figured (p. 174),
Kressna Gorge, south-western Bulgaria. Holotype: male.

Material examined. South-eastern Turkey, Batman, Sason, Kelhasan Mt., 1160 m, 38°18'26” N,
41°23'37" E, 17.11.2018, 13, g. prep. 605, leg. E. Seven, in BTU.
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Diagnosis. Male: Wingspan 30 mm. Antennae bipectinate. Head quite small,
ground colour grey, eyes well developed. Proboscis and labial palpi small. Forewing
comparatively narrow, background grey, mottled with dark grey scales. Post and
antemedial lines distinct and darker grey. Postmedial line with light grey edging. Medial
line dark grey, scattered. Hindwing paler and proportionally broad.

Male genitalia. Uncus long, apically slightly curled, tip round, at base wide. Gnathos
forming ventrally two unfused strips. Tegumen quite long. Valva narrow, elongate, in
centre slightly narrower, at base wider, tip rounded. Costa sclerotized. Vinculum well
developed. Saccus rounded, at base flattened. Juxta quite small, bifid. Aedeagus
narrow, long, curved. Vesica with small cornuti.

Phenology. The male specimen of Kresnaia beschkovi (Ganev, 1987) was collected
in November. The average temperature in long measurement period (1959-2019) for
this month is about 9.5 °C and the mean precipitation is 54.8 mm in Batman province
(Republic of Turkey Ministry of Agriculture and Forestry, 2020). The collection field,
Sason district (Kelhasan Mt.) is a cooler area. The captured sample of K. beschkovi
shows a same activity pattern as reported by the collection dates mentioned by Ganev
(1987) and Petschenka et al, (2006).

Habitat. The known and collection locations of Kresnaia beschkovi (Ganeyv, 1987) are
similar. In Europe, it occurs on slopes including Fraxinus ornus (Oleaceae), Juniperus
excelsa, J. oxycedrus (Cupressaceae), Pistacia terebinthus (Anacardiaceae), Paliurus
spina-christi (Rhamnaceae), Quercus pubescens, Q. virgiliana (Fagaceae) and, flies
from 200 up to 585 m (Mduller et al, 2019). In western Iran, it inhabits in subtropical
Quercus forests from 1100 up to 1750 m (Petschenka et al, 2006). The species is
caught in Quercus forest with Paliurus spina-christi, Pistacia and Juniperus species
from 1160 m in a mountainous region from south-east Anatolia Region of Turkey.

Distribution. South-western Bulgaria (Kressna gorge), northern Greece, western
Iran (Lorestan and Kermanshah) (Ganev, 1987; Petschenka et al, 2006; Leraut, 2009;
Muller et al, 2019), and south-eastern Turkey (new discovered). Muller et al. (2019) in
the distribution of the species mentioned as ‘South-east European-Anatolian’. However,
they did not provide any reference records and unmarked on the map for Anatolia.

Fig. 1. Male of Kresnaia beschkovi (Ganev, 1987): a. adult, b. genitalia capsule and aedeagus (g. prep
605, scale bar: 1 mm)
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DISCUSSION

There is no similar and closely related species of Kresnaia beschkovi (Ganey,
1987) in Europe and Turkey. It could be clearly distinguished from its external and
internal morphological characters. Definable from the genus Agriopis Hiibner, 1825
primarily by its forewing lines, color of wings and, long uncus, apically rounded valva,
two bunches of small cornuti in the vesica of male genitalia structure. The included
in a multi-gene analysis, COIl data suggest an isolated phylogenetic lineage and,
genetic data not suggesting any closer relationship with any Palaearctic Ennominae
Duponchel, 1845 genus for Kresnaia Leraut, 2009 (Muller et al, 2019).

Kresnaia beschkoviis an extremely local species and limited distribution in Europe
(Maller et al, 2019). It has also very small population in south-eastern Turkey for
the present. However, it is a pest species, the larvae defoliate the oak plants in Iran
(Petschenka et al, 2006). The species has been noted to be the dominant species,
compared to other oak-feeding moth species. Known parasites of the species are
fungi and Hymenoptera (Ichneumonidae) (Petschenka et al, 2006).

Being active during the cold months and low population of the species are probably
cause the difficulties in determining its range. The presence of the species in Bulgaria,
Greece, western Iran and southeastern Turkey, suggesting that it is likely to be found
in other regions of Turkey. The species could possibly extend its distribution to northern
Iran, northern Iraq, and north-eastern Syria.
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ABSTRACT

In the present study, adult specimens belonging aquatic/semi-aquatic coleopteran collected from
1986 to 2002 in Turkish Thrace were evaluated taxonomically. Altogether, a total of 23 species belonging
to the families Dytiscidae, Haliplidae, Noteridae, Gyrinidae, Helophoridae and Hydrophilidae were
determined. A total of 12 species Hydaticus (Hydaticus) aruspex Clark, 1864, Aulonogyrus concinnus
(Klug 1834), Cercyon (Cercyon) littoralis Gyllenhal 1808, Gyrinus (Gyrinus) distinctus Aubé 1836, G.
(Gyrinus) substriatus Stephens 1829, Haliplus (Liaphlus) flavicollis Sturm 1834, Helophorus (Helophorus)
grandis llliger 1798, Hydrochara flavipes (Steven 1808), Laccobius (Laccobius) minutus (Linnaeus
1758), Laccophilus hyalinus (De Geer 1774), Platambus maculatus (Linnaeus 1758), Rhantus (Rhantus)
suturalis (MacLeay 1825) were determined for the first time from Turkish Thrace. The aquatic habitat
distributions of the species were also compared by the statistically using Shannon-Wiener diversity index
and Bray-Curtis similarity index.

Key words: Coleoptera, aquatic, fauna, first record, biodiversity, Turkish thrace.
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INTRODUCTION

Coleoptera is the largest order of insects contains terrestrial, semiaquatic and
aquatic species which of nearly 5,000 adapt to an aquatic habitat all over the world
(Franciscolo, 1979; Ribera, 2002; Audisio & Vigna, 2010). Although the majority of
members are terrestrial, a great number of coleopteran beetles adapted to aquatic
environments. A lot of them can be also found in nearly aquatic habitat because of
life cycles. Some coleopterans are aquatic as both larval and adult stages, while the
others are semi-aquatic because of they can enter to aquatic environments for feeding,
spawning, etc. All aquatic suborders as Myxophaga, Adephaga, and Polyphaga present
in Turkey (L&bl, 1994; Lupi, Jucker, & Rocco, 2014; Ertorun, 2018).

Although, there are a lot of faunistic studies performed on the aquatic beetles
including Turkish Thrace Region (Guéorguiev, 1981; Hansen, 1987, 2004; Holmen,
1987; Angus, 1988; Schadl, 1991; Angus, 1992; Jach, 1998; Boukal, 2007; Aydin &
Camur-Elipek, 2019), none of them are focused on aquatic/semi-aquatic coleopteran
fauna of Turkish Thrace region only. With this study, it was aimed to contribute the
distribution knowledge of Coleopteran fauna in Turkey.

MATERIALS AND METHODS

In this study, the collected material from aquatic habitats including lakes, ponds,
streams, dam lakes, coastal lagoons in Turkish Thrace were evaluated. The collected
material sampled by using a hand mud ladle and a plankton mesh net with a diameter of
1-2 mm pore were fixed and preserved in 70% ethanol. The adult aquatic/semi-aquatic
coleopteran specimens were found at a total of 35 localities (Fig. 1 and Table 1). The
sampling localities were numbered and shown in Figure 1. The obtained material was
deposited in 25 cc glass bottles containing 70% ethanol until to their identification in
the laboratory. The morphological characters and aedeagophores of the specimens
were examined to identification of the species. The aedeagophores were dissected
out under a stereomicroscope and they kept waiting in 10% KOH solution for 1-2
hours (Mart, incekara, & Karaca, 2010). The adult specimens were identified to
species level utilizing the literaures Smetana (1980), Holmen (1987), Friday (1988),
van Vondel (1991, 1992), Angus (1992), Schédl (1993), Komarek (2003), Nilsson
(2003), Foster (2009), incekara et al, (2011), Yiimaz, Aslan, & Ayvaz (2014). Also,
the sampling localities were grouped as their habitat types as stagnant water, running
water, and coastal lagoon (Table 2). The results were evaluated by statistically using
Shannon-Wiener diversity index and the Bray-Curtis similarity index (Krebs, 1999).
All species were confirmed using Fauna Europaea database, for European Turkey
(Turkish Thrace Region) (de Jong et al, 2014) and the related literatures. The materials
were stored and have been converted into museum material at the Biology Department
of Trakya University, Hydrobiology Laboratory, Edirne, Turkey.
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Fig. 1. The sampling localities in Turkish Thrace (the numbers show the locality numbers in Table1).

Table 1. Locality names and sampling dates.

159

NO | Locality Sampling Dates No | Locality Sampling Dates

1 Siiloglu Stream-Edirne 21.09.1986-25.05.1987 19 | Vaysal Stream-Edirne 01.06.1991

2 Tunca River-Edirne 02.05.1991 20 Kofgaz-Kirklareli 10.06.1987

3 Lahana Village-Kirklareli 24.09.1986 21 Biiyiikgekmece Lake-istanbul 27.09.1997

4 Hamam Lake-Kirklareli 15.03.1999 22 | Uzunkopri-Edirne 13.08.1991-23.12.1995
5 Giillapoglu Stream-Edirne 15.05.1996-12.05.1999 23 | Candirdagi-Edirne 01.09.1996

6 Caglayan-Kirklareli 10.09.1987 24 | Kemalkdy Pond-Edirne 09.03.1991

7 Uzunkopri Derekdy Stream-Edirne 13.08.1991 25 Sultanige Village-Edirne 31.08.1996

8 Anhi Village Pond-Edirne 09.03.1991 26 Ogulpasa Stream-Edirne 01.06.1989

9 Degirmenci Stream-Edirne 18.09.1986 27 | Arzulu Stream-Tekirdag 21.09.1996

10 Kiiglikgekmece Lake-istanbul 27.09.1997 28 Dupnisa Cave-Kirklareli 17.06.2002

1" Armutveren Village-Kirklareli 18.10.1996 29 Musabeyli Pond-Edirne 13.05.1996-24.05.2002
12 | Siloglu Dam Lake-Edirne 24.05.2002 30 | Derekdy Pond-Kirklareli 25.04.1986

13 | Yenice Village-Kirklareli 16.06.1987 31 | Gélbaba Pond-Edirne 30.08.1991

14 | Bizim Pond-Kirklareli 18.10.1996 32 | Kalkansogiit Pond-Edirne 01.04.1991

15 | Erikli Lake-Kirklareli 15.03.1999 33 | Gala Lake-Edirne 01.06.1991

16 Kemalettin Dam Lake-Edirne 14.11.1987 34 Cene Village-Tekirdag 21.09.1996

17 | Suloglu-Edirne 25.05.1987 35 | Babaeski-Kirklareli 24.09.1986

18 | Sogutlidere-Edirne 29.06.1996




160
AYDIN, G.B., CAMUR-ELIPEK, B., TOPKARA, E.T.

Table 2. The groups for the habitat types with the locality numbers

Locality Type | Locality Number

Stagnant water | 3,6,8,10,11,12,13,14,16,17,18,20,21,22,23,24,25,29,30,31,32,33,34,35

Running water | 1,2,5,7,9,19,26,27,28

4,15

Coastal lagoon

RESULTS

A total of 113 individuals belonging 23 species were determined in this study
(Table 3). The genus Laccophilus was found to have the most abundant species
comprising about 33% of the all determined species. Except the species Agabus
sp., Agabus (Gaurodytes) bipustulatus (Linnaeus 1767), Agabus (Gaurodytes)
nebulosus Forster, 1771, Hydroglyphus geminus (Fabricius 1792), Laccophilus
minutus (Linnaeus, 1758), Hydroporus pubescens (Gyllenhal 1808), Peltodytes caesus
(Duftschmid 1805), Noterus clavicornis (De Geer 1774) Helophorus (Rhopalohelopho-
rus) brevipalpis Bedel 1881, Helophorus (Helophorus) aquaticus (Linnaeus 1758)
and Berosus (Berosus) affinis Brullé 1835, the others were determined as the first
records for Turkish Thrace. The uncertain distribution area in Turkey of two species

(A. nebulosus and L. minutus) was presented in the study.
Table 3. The Coleoptera species identified from Turkish Thrace with their sampled locality numbers

(eFirst record for Turkish Thrace).

Taxa Locality Number Taxa Locality Number
Dytiscidae Noteridae
Agabus (Gaurodytes) bipustulatus (Linnaeus, 1767) | 5,7,11,14 Noterus clavicornis (De Geer, 1774) ;’5,42’77 20 17, 23,
Agabus sp. 5 Gyrinida€
Agabus (Gaurodytes) nebulosus Forster, 1771 12 Gyrinus (Gyrinus) substriatus Stephens, 1829 e 29
Hydaticus (Hydaticus) aruspex Clark, 1864 e 4,10 Gyrinus (Gyrinus) distinctus Aubé, 1836 e 28
Hydroglyphus geminus (Fabricius, 1792) 9,12,32 Aulonogyrus concinnus (Klug, 1834) e 9
Laccophilus hyalinus (De Geer, 1774) o ;029%0!&% 19, Helophoridae
Laccophilus minutus (Linnaeus, 1758) ;‘2'92’912' 18, 21, Helophorus (Helophorus) grandis llliger, 1798 e 1,12, 13,24, 26
Hydroporus pubescens (Gyllenhal, 1808) 8 Helophorus brevipalpis brevipalpis Bedel, 1881 29
Platambus maculatus (Linnaeus, 1758) e 6 Helophorus (Helophorus) aquaticus (L., 1758) 5
Rhantus (Rhantus) suturalis (MacLeay, 1825) o 1 Hydrophilida€
Haliplida€ Berosus (Berosus) affinis Brullé, 1835 16,31
Haliplus (Liaphlus) flavicollis Sturm, 1834 e 35 Cercyon (Cercyon) littoralis Gyllenhal, 1808 33
Peltodytes caesus (Duftschmid, 1805) 34 Laccobius (Laccobius) minutus (Linnaeus, 1758) e | 9
Hydrochara flavipes (Steven, 1808) o 2

The determined species and their sampling localities were presented below (ex:

example):
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Family Dytiscidae
Agabus (Gaurodytes) bipustulatus (Linnaeus, 1767)

Material examined: Gillapoglu Stream-Edirne (loc. 5), 15.05.1996, 1 ex., 12.05.1999, 2 ex,;
Uzunkopri Derekdy Stream-Edirne (loc. 7), 13.08.1991, 1 ex.; Armutveren Village-Kirklareli (loc. 11),
18.10.1996, 1 ex.; Bizim Pond-Kirklareli (loc. 14), 18.10.1996, 1 ex.

Distribution in Turkey: Antalya, Isparta, Mugla (Kiyak, Darilmaz, Salur, & Canbulat,
2007), Artvin,Rize (Erman & Erman, 2008), Ankara (Hizarcioglu, Kiyak, & Dariimaz,
2010), Black Sea Region (Topkara & Balik, 2010), Corum, Yozgat (Darilmaz, Salur,
& Mesci, 2010), Kayseri (incekara, Polat, Dariimaz, Mart, & Tasar, 2010), Balikesir,
Canakkale (Topkara & Ustaoglu, 2014), Erzincan (Darilmaz, Jach, & Skale, 2012),
Sivas (Darilmaz et al, 2014), Denizli (Topkara & Ustaoglu, 2015), Gaziantep, Hatay,
Kahramanmaras, Kilis, Osmaniye (Dariimaz, Polat, & incekara, 2018).

Agabus (Gaurodytes) nebulosus Forster, 1771
Material examined: Suloglu Dam Lake-Edirne (loc. 12), 24.05.2002, 1 ex.

Distribution in Turkey: Adana, Bursa, Isparta, Istanbul Sinop, Trabzon (Guéorguiev,
1981), Afyon, Antalya, Aydin, Burdur, Denizli, Mugla (Kiyak et al, 2007), Samsun
(incekara, Darllmaz, Mart, Polat, & Karaca, 2009a), Ankara (Hizarcioglu et al, 2010),
Corum (Darilmaz et al, 2010), Kayseri (incekara et al, 2010), izmir (Topkara, Ustaoglu,
& Balik, 2011), Erzincan (Darilmaz et al, 2012), Tokat (Darilmaz, Polat, incekara, &
Mart, 2015), Sivas (Darilmaz et al, 2014), Adana, Hatay, Osmaniye, Kahramanmaras,
Gaziantep (Darilmaz et al, 2018). Although this species has been reported by
Guéorguiev (1981) from istanbul, certain sampling locality (European Part or Asian
Part) has not been detailed.

Agabus sp.

Material examined: Glllapoglu Stream-Edirne (loc. 5), 15.05.1996, 1 ex.

Hydaticus (Hydaticus) aruspex Clark, 1864

Material examined: Kiiglikgekmece Lake-Istanbul (loc. 10), 27.09.1997, 2 ex.; Hamam Lake-Kirklareli
(loc. 4), 15.03.1999, 1 ex.

Distribution in Turkey: It was not found any distribution knowledge in Turkey on this
species. The distribution area of this species is reported from Nearctic to Paleartic
in the world is as follows; America, Canada, Belarus, Czechia, Sweden, Denmark,
England, Finland, France, Germany, Hungary, Lithuania, Netherlands, Kazakhstan,
Mongolia, Poland, Russia, Sluvenia, Ukraine, China, Japan (Zaitsev, 1972; Nilsson
& Holmen, 1995; Bameul, 1997; Alarie, 2016; Temreshev, 2018; Prokin et al, 2020).

Hydroglyphus geminus (Fabricius, 1792)

Material examined: Degirmenci Stream-Edirne (loc. 9), 18.09.1986, 5 ex.; Siloglu Dam Lake-Edirne
(loc. 12), 24.05.2002, 2 ex.; Kalkans6giit Pond-Edirne (loc. 32), 01.04.1991, 3 ex.
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Distribution in Turkey: Edirne (Guéorguiev, 1981; Aydin & Camur-Elipek, 2019),
Aksaray (Darilmaz & Kiyak, 2006), Mugla (Kiyak et al, 2007), Artvin, Rize (Erman
& Erman, 2008), Ankara (Hizarcioglu et al, 2010), Black Sea Region (Topkara &
Balik, 2010), Corum,Yozgat (Darilmaz et al., 2010), Kayseri (incekara et al., 2010),
Erzincan (Darilmaz et al, 2012), Balikesir,Canakkale (Topkara & Ustaoglu, 2014),
Sivas (Darilmaz et al, 2014), Denizli (Topkara & Ustaoglu, 2015), Gaziantep, Hatay,
Kahramanmaras, Osmaniye (Darilmaz et al, 2018).

Laccophilus hyalinus (De Geer, 1774)

Material examined: Suloglu Stream-Edirne (loc. 1), 21.09.1986, 2 ex.; Lahana Village-Kirklareli (loc.
3), 24.09.1986, 2 ex.; Degirmenci Stream-Edirne, (loc. 9), 1 ex.; Suloglu Dam Lake-Edirne (loc. 12),
24.05.2002, 3 ex.; Vaysal Stream-Edirne (loc. 19), 01.06.1991, 2 ex.; Musabeyli Pond-Edirne, (loc. 29),
24.05.2002, 5 ex.; Derekdy Pond-Kirklareli (loc. 30), 25.04.1986, 1 ex.; Babaeski-Kirklareli (loc. 35),
24.09.1986, 2 ex.

Distribution in Turkey: Kirsehir (Darilmaz & Kiyak, 2006), Antalya, Isparta, Burdur,
Konya (Kiyak et al, 2007), Artvin (Erman & Erman, 2008), Ankara (Hizarcioglu et al,
2010), Black Sea Region (Topkara & Balik, 2010), Corum (Darilmaz et al, 2010),
Kayseri (incekara et al, 2010), Erzincan (Darilmaz et al, 2012), Balikesir, Canakkale
(Topkara & Ustaoglu, 2014), Sivas (Darilmaz et al, 2014), Adana, Hatay, Osmaniye,
Kahramanmaras, Gaziantep (Darilmaz et al, 2018).

Laccophilus minutus (Linnaeus, 1758)

Material examined: Siloglu Stream-Edirne (loc. 1), 21.09.1986, 9 ex.; Degirmenci Stream-Edirne
(loc. 9), 18.09.1986, 1 ex.; Slloglu Dam Lake-Edirne (loc. 12), 24.05.2002, 1 ex.; Sogutludere-Edirne (loc.
18), 29.06.1996, 1 ex.; Biiyilkgekgemece Lake-Istanbul (loc. 21), 27.09.1997, 2 ex.; Uzunképrii-Edirne
(loc. 22), 23.12.1995, 1 ex.; Musabeyli Pond-Edirne (loc. 29), 13.05.1996, 4 ex.

Distribution in Turkey: Aksaray (Darilimaz & Kiyak, 2006), Antalya, Isparta, Burdur,
Aydin (Kiyak et al, 2007), Artvin, Rize (Erman & Erman, 2008), Ankara (Hizarcioglu et al,
2010), Black Sea Region (Topkara & Balik, 2010), Corum, Yozgat (Dariimaz et al, 2010),
Kayseri (incekara et al, 2010), Erzincan (Darilmaz et al, 2012), Balikesir, Canakkale
(Topkara & Ustaoglu, 2014), Sivas (Darilmaz et al, 2014), Hatay, Kahramanmaras,
Adana, Kilis, Osmaniye, Gaziantep (Dariimaz et al, 2018). Although this species has been
reported by Guéorguiev (1981) from isakli (undetailed locality), Erman & Erman (2008)
has been reported this species as uncertain sampling locality (Afyon, Denizli or Tekirdag).

Hydroporus pubescens (Gyllenhal, 1808)
Material examined: Ahi Village Pond-Edirne (loc. 8), 09.03.1991, 1 ex.

Distribution in Turkey: Adana, Aksaray, Antalya, Bilecik, Bursa, Erzincan,
Gumulshane, Manisa, Nigde, Ordu, Sakarya, Trabzon (Guéorguiev, 1981; Darilmaz
& Kiyak, 2006), Antalya, Aydin, Afyon, Burdur, Denizli, Isparta, Mugla (Kiyak et al,
2007), Bayburt, Giresun, Tokat (Darilmaz et al, 2015), Balikesir (Topkara & Ustaoglu,
2014), Kayseri (incekara et al, 2010), izmir (Topkara et al, 2011), Denizli (Topkara &
Ustaoglu, 2015), Hatay, Kahramanmarag, Adana, Gaziantep (Darilmaz et al, 2018).
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Platambus maculatus (Linnaeus, 1758)
Material examined: Caglayan-Kirklareli (loc. 6), 10.09.1987, 5 ex.

Distribution in Turkey: Burdur, Mugla (Kiyak et al, 2007), Ankara (Hizarcioglu et
al, 2010), Black Sea Region (Topkara & Balik, 2010), Corum (Dariimaz et al, 2010),

Rhantus (Rhantus) suturalis (MacLeay, 1825)
Material examined: Suloglu Stream-Edirne (loc. 1), 21.09.1986-25.05.1987, 2 ex.

Distribution in Turkey: Aksaray (Darilmaz & Kiyak, 2006), Rize (Erman & Erman,
2008), Ankara (Hizarcioglu et al, 2010), Corum (Darilmaz et al, 2010), Kayseri
(incekara et al, 2010), Balikesir, Canakkale (Topkara & Ustaoglu, 2014), Sivas
(Darilmaz et al, 2014), Kahramanmaras (Darilmaz et al, 2018).

Family Haliplidae
Haliplus (Liaphlus) flavicollis Sturm, 1834

Material examined: Babaeski-Kirklareli (loc. 35), 24.09.1986, 3 ex.
Distribution in Turkey: Bolu, Kastamonu (Topkara & Balik, 2010).

Peltodytes caesus (Duftschmid, 1805)
Material examined: Cene Village-Tekirdag (loc. 34), 21.09.1996, 2 ex.

Distribution in Turkey: Aksaray (Darilmaz & Kiyak, 2006), Ankara (Hizarcioglu et al,
2010), Corum, Yozgat (Dariimaz et al, 2010), Kayseri (incekara et al, 2010), Erzincan
(Darilmaz et al, 2012), Sivas (Dariimaz et al, 2014), Kahramanmaras (Darilmaz et al,
2018), Edirne (Aydin & Camur-Elipek, 2019).

Family Noteridae

Noterus clavicornis (De Geer, 1774)

Material examined: Siloglu Stream-Edirne (loc. 1), 25.05.1987, 1 ex.; Hamam Lake-Kirklareli (loc. 4),
15.03.1999, 1 ex.; Erikli Lake-Kirklareli (loc. 15), 15.03.1999, 2 ex.; Siiloglu-Edirne (loc. 17), 25.05.1987,
1 ex.; Candirdagi-Edirne (loc. 23) 01.09.1996, 1 ex.; Sultanice Village-Edirne (loc. 25), 31.08.1996, 3 ex.;
Arzulu Stream-Tekirdag (loc. 27), 21.09.1996, 2 ex.; Derekdy Pond-Kirklareli (loc. 30), 25.04.1986, 1 ex.

Distribution in Turkey: Aksaray (Darilmaz & Kiyak, 2006), Antalya, Aydin (Kiyak et
al, 2007), Ankara (Hizarcioglu et al, 2010), Black Sea Region (Topkara & Balik, 2010),
Corum (Darilmaz et al, 2010), Kayseri (incekara et al, 2010), Erzincan (Dariimaz et
al, 2012), Balikesir, Canakkale (Topkara & Ustaoglu, 2014), Sivas (Dariimaz et al,
2014), Adana, Gaziantep, Kahramanmaras (Darilmaz et al, 2018), Edirne (Aydin &
Gamur-Elipek, 2019).



164
AYDIN, G.B., CAMUR-ELIPEK, B., TOPKARA, E.T.

Family Gyrinidae
Gyrinus (Gyrinus) substriatus Stephens, 1829
Material examined: Musabeyli Pond-Edirne (loc. 29), 13.05.1996, 24.05.2002, 3 ex.

Distribution in Turkey: Cankiri, Dizce (Topkara & Balik, 2010), Corum, Yozgat
(Dariimaz et al, 2010), Kayseri (incekara et al, 2010), Erzincan (Dariimaz et al, 2012),
Balikesir (Topkara & Ustaoglu, 2014), Kahramanmaras (Darilmaz et al, 2018).

Gyrinus (Gyrinus) distinctus Aubé, 1836
Material examined: Dupnisa Cave-Kirklareli (loc. 28), 17.06.2002, 2 ex.

Distribution in Turkey: Aksaray, Konya (Darilmaz & Kiyak, 2006), Isparta, Antalya,
Denizli (Kiyak, Salur, Canbulat, & Darilmaz, 2006b), izmir (Topkara & Balik, 2008),
Diizce, Zonguldak, Kastamonu, Sinop (Topkara & Balik, 2010), Erzincan (Dariimaz
et al, 2012), Balikesir (Topkara & Ustaoglu, 2014), Diyarbakir (Tasar, 2018).

Aulonogyrus concinnus (Klug, 1834)

Material examined: Degirmenci Stream-Edirne (loc. 9),18.09.1986, 1 ex.

Distribution in Turkey: Aksaray (Darilmaz & Kiyak, 2006), Aydin, Denizli (Kiyak et
al, 2006b), Ankara (Hizarcioglu et al, 2010), Corum (Darilmaz et al, 2010).

Family Helophoridae
Helophorus (Helophorus) grandis llliger, 1798

Material examined: Suloglu Stream-Edirne (loc. 1), 25.05.1987, 1 ex.; Suloglu Dam Lake-Edirne (loc.
12), 24.05.2002, 1 ex.; Yenice Village-Kirklareli (loc. 13), 16.06.1987, 1 ex., Kemalkdy Pond-Edirne (loc.
24), 09.03.1991, 2 ex.; Ogulpasa Stream-Edirne (loc. 26), 01.06.1989, 1 ex.

Distribution in Turkey: Antalya (Kiyak, Canbulat, Salur, & Darilmaz, 2006a), Tokat
(Polat, incekara, & Mart, 2010), Elazi§ (Mart, Tolan, Caf, & Koyun, 2014b), Burdur
(Aslan, Yilmaz, Bayram, & Aslan, 2015), Denizli (Topkara & Ustaoglu, 2015), izmir,
Manisa, Aydin (Akiunal & Aslan, 2017a, 2017b), Kahramanmaras (Erdihan, Polat, &
incekara, 2017), Diyarbakir, Mardin, Batman (Tasar, 2018).

Helophorus (Rhopalohelophorus) brevipalpis subsp. brevipalpis Bedel, 1881

Material examined: Gullapoglu Stream-Edirne (loc. 5), 12.05.1999, 1 ex.; Musabeyli Pond-Edirne
(loc. 29), 13.05.1996, 2 ex.

Distribution in Turkey: Kirklareli (Angus, 1988), Aksaray (Darilmaz & Kiyak, 2006),
Bayburt, Giresun, Gimushane, Ordu, Trabzon (Mart et al, 2010), Ankara (Hizarcioglu
etal, 2010), Black Sea Region (Topkara & Balik, 2010), Corum (Darilmaz et al, 2010),
Kayseri (incekara et al, 2010), Kastamonu, Sakarya, Zonguldak (Topkara & Balik,
2010), Tokat, Samsun (Polat et al, 2010), Burdur (Aslan et al, 2015), izmir, Manisa,
Aydin (Aklnal & Aslan, 2017a; 2017b), Kahramanmaras (Erdihan et al, 2017), Afyon,
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Denizli, Kiitahya, Usak (Darilmaz & Kiyak, 2018), Diyarbakir, Batman (Tasar, 2018),
Erzurum (Yildiz, Ozcan, Polat, & incekara, 2020).
Helophorus (Helophorus) aquaticus (Linnaeus, 1758)

Material examined: Glllapoglu Stream-Edirne (loc. 5), 15.05.1996 1 ex., 12.05.1999 1 ex.

Distribution in Turkey: Kirklareli (Angus, 1988), Aksaray (Darilmaz & Kiyak, 2006),
Kiziirmak (incekara et al, 2009a), Tokat (Polat et al, 2010), Kastamonu (Topkara &
Balik, 2010), Corum (Darilmaz et al, 2010), Bayburt, Giresun, Gimushane, Ordu,
Trabzon (Mart et al, 2010), Kayseri (incekara et al, 2010), Erzincan (Darilmaz et al,
2012), Isparta (Yilmaz, Aslan, & Ayvaz, 2014), Elazi§ (Mart et al, 2014b), Burdur
(Aslan et al, 2015), Hakkari (Mart 2016), Kahramanmaras (Erdihan et al, 2017), Aydin
(Akunal & Aslan, 2017a, 2017b), Afyon, Denizli, Kitahya, Usak (Darilmaz & Kiyak,
2018), Diyarbakir, Batman (Tasar, 2018), Erzurum (Yildiz et al, 2020).

Family Hydrophilidae
Berosus (Berosus) affinis Brullé, 1835

Material examined: Kemalettin Dam Lake-Edirne (loc. 16), 14.11.1987, 1 ex., 3 ex, Golbaba
Pond-Edirne (loc. 31), 30.08.1991, 1 ex.

Distribution in Turkey: Kirklareli (Schédl, 1991), Kayseri (incekara et al, 2010),
Adana, Antalya, Burdur, Bursa, Canakkale, Antakya (Hatay), Igel, istanbul, izmir,
Kayseri, Kirklareli, Kocaeli, Kastamonu, Konya, Manisa, Mugla, Ordu (Unye), Samsun,
Sakarya (incekara et al, 2011).

Cercyon (Cercyon) littoralis Gyllenhal, 1808
Material examined: Gala Lake-Edirne (loc. 33), 01.06.1991, 2 ex.

Distribution in Turkey: Black Sea Region (Incekara, Mart, & Erman, 2004), Bursa
(Ertorun & Tanatmis, 2009).

Laccobius (Laccobius) minutus (Linnaeus, 1758)
Material examined: Degirmenci Stream-Edirne (loc. 9), 18.09.1986, 3 ex.

Distribution in Turkey: Bayburt (incekara et al, 2009a), Kayseri (incekara et al,
2010), Erzincan (Darilmaz et al, 2012), Manisa (Akinal & Aslan, 2017a; 2017b).

Hydrochara flavipes (Steven, 1808)
Material examined: Tunca River-Edirne (loc. 2), 02.05.1991, 3 ex.

Distribution in Turkey: Aksaray (Darilmaz & Kiyak, 2006), Samsun (incekara, Mart,
Polat, & Karaca, 2009b), Kayseri (incekara et al, 2010), Aydin (Akiinal & Aslan, 2017a,
2017b), Kitahya, Usak, Denizli, Afyon (Darilmaz & Kiyak, 2018), Diyarbakir (Tasar, 2018).
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CONCLUSIONS AND DISCUSSION

In the present study, a total of 14 species from 5 families of Coleoptera, (Dytiscidae:
6, Haliplidae: 1, Gyrinidae. 3, Helophoridae: 1 and Hydrophylidae:3), were recorded
for the first time from Turkish Thrace.

In this study, H. aruspex, L. hyalinus, P. maculatus, R. suturalis belong to family
Dytiscidae; H. flavicollis belong to family Haliplidae; G. substriatus, G. distinctus, A.
concinnus belong to family Gyrinidae; H. grandis belong to family Helophoridae; C.
littoralis, L. minutus, H. flavipes belong to family Hydrophilidae were the first records
for Turkish Thrace. Family Dytiscidae of Coleoptera including about 4,000 species in
the World is known as the largest family into the suborder Adephaga (Balke, Ribera,
& Vogler, 2004; Jach & Balke, 2008; Darilmaz & Kiyak, 2009). The family Dytiscidae
includes aquatic forms and a total of 137 species and 9 subspecies are reported from
Turkey (Darilmaz et al, 2015). In the previous studies performed in Turkish Thrace, 4
species (H. geminus, A. nebulosus, A. bipustulatus and Hydroporus planus (Fabricius,
1782)) from this family were reported (Guéorguiev, 1981; Fery, 1999). In this study, a
total of 10 species belonging family Dytiscidae were found (H. geminus, A. nebulosus,
A. bipustulatus Agabus sp., H. aruspex, L. hyalinus, L. minutus, H. pubescens, P.
maculatus, R. suturalis).

The family Haliplidae has 220 species in the World and a total of 16 species are
reported from Turkey (Nardi, 2001; Darilmaz & Kiyak, 2009; Darilmaz et al, 2014). In
this study, a total of three species into two genera (Haliplus and Peltodytes) were found
in the area. Although these species have been reported from Anatolia, H. flavicollis is
the first record for Turkish Thrace region. The family Noteridae has 250 species in the
World and a total of 3 species have been reported from Turkey (Dariimaz & Kiyak, 2009).

N. clavicornis was recorded by Aydin & Camur-Elipek, (2019) from rice fields
located in Edirne, Kirklareli and Tekirdag provinces at Turkish Thrace.

The family Gyrinidae has aquatic/semi-aquatic species which are living on the
surface of the water and has 900 species in the world. A total of 13 gyrinid species
are reported from Turkey (Kiyak et al, 2006b). A total of three species were recorded
in the present study area and all of them (G. substriatus, G. distinctus A. concinnus)
are the first records for Turkish Thrace region. Helophorus is known as the single
genus of small hydrophiloid family Helophoridae with about 200 species in all over
the world (Anton & Beutel, 2004). Except only one subgenus (Empleurus), all adult
helophorids are known from aquatic or semi-aquatic ecosystems and they exist very
wide distribution range of aquatic habitats (Anton & Beutel, 2004). A total of 48 species
and 2 subspecies belonging to 7 subgenera are reported for Helophoridae fauna of
Turkey (Yiimaz et al, 2014; Akunal & Aslan, 2017a, 2017b). A total of 7 species has
been reported in previous studies performed in Turkish Thrace. In the present study
was recorded 3 species belonging genus Helophorus. Although the records of two
of them (H. brevipalpis and H. aquaticus) are known from Turkish Thrace, species
Helophorus grandis is new records for the study area.
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The family Hydrophilidae is one of the most important groups of Hydrophiloidea,
the other is the family Helophoridae. Although the family Hydrophilidae has terrestrial
forms, it has also 2716 known aquatic species in the world. Up to now, a total of 95
species and 4 subspecies belong to Hydrophilidae were reported from Turkey (Yilmaz,
2011; Mart, Aydogan, & Firat, 2014a). In the previous studies in Turkish Thrace, 12
species belonging three genera were recorded. B. affinis of them has been already
reported from Turkish Thrace, the others are the first records for the study area. Thus
the species number of Hydrophilidae in Turkish Thrace were updated to 15 species.

When considering species numbers Dytiscidae was found as the richest family
with 10 species in the area (Fig. 2). It was followed by Hydrophilidae family with 4
species. While the Dytiscidae was found to have to be the most individual numbers
(58% of all specimens with a total of 66 individuals), it was followed by the family
Hydrophilidae (12% with 13 individuals). The family Haliplidae was to have the lowest
individual numbers (4% with 5 individuals) (Fig. 2).

The sampling localities were grouped as stagnant waters, running waters and
coastal lagoons to determine the aquatic habitat distributions of the species (Table 2).
According to the Shannon-Wiener diversity index results, the stagnant water resources
were found to have the most species richness with H'= 1.25 (Fig. 3). It was followed
by running water resources by the H'=1.14 richness. The similarities of the habitats
for including the species of beetles were determined by the Bray-Curtis index (Fig.
4). The highest similarity was observed between the stagnant and running water
resources (50% similarity). While this relatively low similarity ratio signed that it can be
the habitat preference among the species. The similarities were observed at very low
rations between the stagnant water resources and coastal lagoons (19% similarity),
and running water resources and coastal lagoons (23% similarity). It is suggested that
the more taxonomical studies should be made to update the geographical distributions
of the species.
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Fig. 2. The percentage of families by number of individuals.
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Fig. 3. Shannon-Wiener diversity index results for the species according to the habitat types.
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Fig. 4. Bray-Curtis similarity index results for the species according to the habitat types.
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ABSTRACT

The present study was carried out in Diyarbakir Province (N 37°53'36.96”, E 40°16’13.65”, 666 m)
in Southeastern Anatolia Region of Turkey in 2018-2020. Prunus cerasifera tree parts infested by the
buprestid beetle, Ptosima undecimmaculata, were cut in June 2018 and February 2019 (Figs. 1-2) and
Prunus persica infested by buprestids larvae, Pfosima undecimmaculata (Herbst, 1784) and Sphenoptera
(Tropeopeltis) tappesi Marseul, 1865, respecitvely were cut and placed in plastic boxes until host and/
or their potential parasitoids were reared. Three ichneumonid parasitoids, Dolichomitus kriechbaumeri
(Schulz, 1906), Poemenia notata Holmgren, 1859 and Xorides gravenhorstii (Curtis, 1831), were
obtained. New host records were found: P. undecimmaculata for D. kriechbaumeri and S. tappesi for X.
gravenhorstii. All three parasitoid species were reared from the studied plants for the first time. P. notata
is a new record for Turkish fauna.

Key words: Pimplinae, Poemeniinae, Xoridinae, Buprestidae, new record, Turkey.
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INTRODUCTION

Ichneumonidae is one of the largest insect families represented by almost 25 000
described species, of which about 1200 species were recorded from Turkey (Yu, van
Achterberg, & Horstmann, 2016). The Turkish Ichneumonidae fauna was unevenly and
relatively poorly studied until the first catalogue was published by Kolarov (1995). He
listed a little less than 400 species recorded mostly from Thrace and Egean regions,
and Northeastern Turkey, while the Southeastern part of the country remained largely
unstudied. Later, an intensive investigation of Ichneumonidae fauna of Eastern Turkey
was conducted by J Kolarov, S. Coruh and coauthors resulting in series of faunistic
papers (e.g. Coruh, 2010; Coruh & Kolarov, 2010; Coruh & Kolarov, 2013; Kolarov,
Coruh, Yurtcan, & Gurblz, 2009). The seasonal dynamics, altitudinal distribution,
individual diversities, biogeographical positions and host records of the Eastern Turkish
Ichneumonidae were discussed by Coruh, Kolarov, & Ozbek (2014).

The aim of this paper is to provide new distributional, host and plant association
records of ichneumonid parasitoids of the subfamilies Pimplinae, Poemeniinae,
Xoridinae from the Southeastern Anatolia Region of Turkey.

MATERIAL AND METHODS

The present study was carried out in Diyarbakir Province (N 37°53’36.96”, E
40°16’13.65”, 666 m) in Southeastern Anatolia Region of Turkey in 2018-2020. Prunus
cerasifera tree parts infested by the buprestid beetle, Ptosima undecimmaculata,
were cut in June 2018 and February 2019 (Figs. 1-2) and Prunus persica infested
by the buprestid species, Sphenoptera tappesi (Fig. 3), were cut in April 2019 and
March 2020. All collected logs were stored in plastic boxes with 20x20x30 cm lids
closed with thin mesh fabric at a temperature of 26+1°C, relative humidity of 6515,
and illumination of 3500 lux for 16 hours per day (Fig. 4). Totally, 84 beetle and 37
parasitoid specimens were reared.

The hymenopteran material from this study is deposited in the collection of the
Schmalhausen Institute of Zoology NAS of Ukraine in Kyiv (SIZK). Image of Poemenia
notata was taken with a Leica Z16 APO microscope equipped with Leica DFC 450
camera and processed by LAS Core software at SIZK.

RESULTS

Dolichomitus kriechbaumeri (Schulz, 1906)
Distribution: Western Palaearctic (Yu et al, 2016), Turkey (Kolarov, 1995; Bolu, 2008).

Material examined: Turkey, Diyarbakir, N 37°53’36.96”, E 40°16’13.65”, 666 m, ex Prunus cerasifera
logs infested by Ptosima undecimmaculata, 15.06.2018-06.02.2019, leg. H. Bolu, 1 &, 2 9Q; idem, ex
Prunus persica logs infested by Sphenoptera tappesi, 31.04.2019, 5 44, 5 9Q; idem, 09.03.2020, 5 £,
5 QQ; idem, 10.03.2020, 5 4J, 4 9Q; idem, ex Prunus cerasifera logs infested by Sphenoptera tappesi,
10.03.2020, 2 44
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Poemenia notata Holmgren, 1859 (Figs. 5-6.)
Distribution: Widespread and common species in Western Palaearctic (Yu et al,
2016), new for Turkey.

Material examined: Turkey, Diyarbakir, N 37°53’36.96”, E 40°16’13.65”, 666 m, ex Prunus cerasifera
logs infested by Ptosima undecimmaculata, 15.06.2018-06.02.2019, leg. H. Bolu, 1 &.

Xorides gravenhorstii (Curtis, 1831)

Distribution: Widespread and common species in Western Palaearctic (Yu et al,
2016), Turkey (Kolarov, 1995).

Material examined: Turkey, Diyarbakir, N 37°53'36.96”, E 40°16°'13.65”, 666 m, ex Prunus persica
logs infested by Sphenoptera (Tropeopeltis) tappesi, 31.04.2019, leg. H. Bolu, 1 &, 1 Q.

Figs. 1-4. Rearing. 1. Prunus cerasifera parts infested Ptosima undecimmaculata. 2. Reared Ptosima
undecimmaculata imago. 3. Reared Sphenoptera tappesi imago. 4. Plastic boxes with infested logs.

Figs. 5-6. Poemenia notata, male. 5. Lateral view. 6. Dorsal view.
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CONCLUSIONS AND DISCUSSION

Three ichneumonid species (Hymenoptera: Ichneumonidae) belonging to
subfamilies Pimplinae, Poemeniinae, Xoridinae were reared during this study. These
species are parasitoids of coleopteran or hymenopteran insect hosts living in the dead
wood (Yu et al, 2016).

Pimplinae-wasp, Dolichomitus kriechbaumeri, is one of twenty-five species
of the genus known from Western Palaearctic (Zwakhals, 2010; Varga, 2012).
Generally, most of Dolichomitus species are reported as ectoparasitoids of different
Cerambycidae larvae. Unlike other species, D. kriechbaumeri is a specialized
parasitoid of the buprestid beetles (e.g. Zwakhals, 2010). Several buprestid beetle
species, Anthaxia manca (Linnaeus, 1767), Sphenoptera tappesi and Trachypteris
picta (Pallas, 1773), are listed as hosts in papers of Aubert (1969), Bolu (2008) and
Zwakhals (2010). In this study, we provide a new host record for D. kriechbaumeri,
a buprestid beetle Ptosima undecimmaculata inhabiting Prunus cerasifera logs. In
addition, this tree is a new plant association record for this species.

Another parasitoid of wood-boring beetles reared during this study is a member of
the subfamily Xoridinae, Xorides gravenhorstii. It seems that this species is generalist
ectoparasitoid of different saproxylic beetle larvae. It is reported as parasitoid of
Ptinidae: Hedobia pubescens (Olivier, 1790) (Aubert, 1969), Xestobium plumbeum
(INiger, 1801) (Leclercq, 1945), Bostrichidae: Psoa dubia (Rossi, 1792), Cerambycidae:
Phymatodes (Paraphymatodes) fasciatus (Villers, 1789) (Aubert, 1969), Pogonocherus
hispidus (Linnaeus, 1758) (Sedivy, 1967), Callidium aeneum (De Geer, 1775)
(Campadelli & Scaramozzino, 1994), Molorchus umbellatarum (Schreber, 1759) on
Malus domestica (Borkh., 1803) (Strojnowski, 1977). In addition, two plant are reported
to be associated with this species by Pisica (1969): Alnus glutinosa (L.) Gaerth, 1790
and Corylus avellana Linnaeus, 1753. Here we provide additional host and plant
association records for Xorides gravenhorstii: the species was reared from Prunus
persica and buprestid beetle larva for the first time.

The genus Poemenia from the subfamily Poemeniinae numbers only four species
in Europe, of which at least two species, P. notata and P. collaris (Haupt, 1917), were
reared from trap-nests inhabited by the crabronid wasps, Passaloecus eremita Kohl,
1893 and P. corniger Shuckard, 1837 (Schmidt & Zmudzinski, 1983). Jussila and
Kapyla (1975) reported P. notata as a parasitoid of another crabronid, Trypoxylon
figulum (Linnaeus, 1758). In addition, the first author has a specimen of Poemenia
collaris reared from trap-nests in Ukraine. On the other hand, he saw the P. notata
specimen reared from the buprestid species in Georgia (Varga, in prep.) and several
cerambycids species, Acanthocinus aedilis (Linnaeus, 1758), Arhopalus rusticus
(Linnaeus, 1758) and Asemum striatum (Linnaeus, 1758) are reported as hosts of
P. notata by R. Uhthoff-Kaufmann (1991). The male specimen of P. notata reported
in this study was reared together with Dolichomitus specimens from logs of Prunus
cerasifera infested by Ptosima undecimmaculata. Unfortunately, little is known about
biology of poemeniines and thus, direct observation of parasitoid larva is needed
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to confidently state about host-parasitoid interactions of the current species. Thus,
in this paper we just reported the new plant association, Prunus cerasifera, for the
observed Poemeniine wasp.
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ABSTRACT

The overlapping distribution of two species of ant lions, Palpares libelluloides (Linnaeus, 1764) and
P. turcicus Kogak, 1976, belonging to the P. libelluloides species group in Azerbaijan are examined. The
peculiarities of their cohabitation in the Ordubad district are reported.
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INTRODUCTION

Two colorful, externally similar, species of ant lions (Figs. 1-4), were studied. Both
belong to the Palpares libelluloides species group (Krivokhatsky et al, 2017) and are
represented in Azerbaijan by the Holomediterranean (Palpares libelluloides (Linnaeus,
1764)) and Kura- Araksian-Anatolian (P. turcicus Kogak, 1976). Previously they were
not found simultaneously in the same habitat, in sympatric zones, in the Caucasus and
in Iran. In the Caucasus, Palpares libelluloides has been reported in Russia and in all
Transcaucasian countries, including Turkey; P. turcicus is known only from Armenia,
Azerbaijan, Russia, and Turkey; it was not recorded in Georgia (Krivokhatsky et al,
2017). In Iran Palpares libelluloides was registered in the provinces of Azarbayjan
Sharghi Prov., Fars Prov., Kermanshah Prov., Lorestan Prov., Markazi Prov., Sistan
and Baluchestan Prov., Tehran prov., Zanjan Prov. and W. Azarbayjan, and P. turcicus
in Alborz Prov., Hamadan Prov., Kordestan Prov., Lorestan Prov., Markazi Prov.,
Tehran Prov., Zanjan Prov. and W. Azarbayjan.

Fig. 1. Palpares libelluloides. Male in natural habitat (territory of the Agdara observatory in the Ordubad
district. Nakhchivan. Azerbaijan. 2017) (Photo of I.G.Kerimova).

These and other pairs of species of the P. libelluloides group have only been
reported to occur in isolation in sympatric zones according to the principle of landscape
delimitation (Krivokhatsky et al, 2017; Kerimova & Krivokhatsky, 2018), and even in the
last publication we had not noted areas of cohabitation of P. libelluloides and P. turcicus.

The morphotypes and ecological niches of both species are similar. Both species
belong to brightly colored, large-winged predatory, diurnal bimotor strong flyers of
open spaces. Larvae of both species are predators and do not build a pit in the sand
but lie in wait for their prey. The isolating mechanisms that prevent species from
hybridizing are not clear; specimens described as hybrids have not been identified
in the collections. Therefore, it was interesting to study the distribution of these two
related species in the area of their close contact.
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P

48

Fig. 2. Palpares turcicus. Female in natural habitat (territory of the Agdara observatory in the Ordubad
district. Nakhchivan. Azerbaijan. 2018) (Photo of N.Yu.Snegovaya).

lm_tpm Tibelluloides
(Linnacus; 1764)

Fig. 3. Palpares libelluloides. Female (collection of the Institute of Zoology. National Academy of Sciences
of Azerbaijan) (Photo of |.G.Kerimova).

Fig. 4. Palpares turcicus. Female (Nakhchivan Azerbaijan. Ordubad. Agdara. 10.07.2018. (collection of
the Institute of Zoology. National Academy of Sciences of Azerbaijan) (Photo of |.G.Kerimova).
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It seemed earlier that the places of these species are complementary in low-mountain
semi-arid landscapes in such a way that P. libelluloides prefers flat plains at different
elevations, while P. turcicus prefers mountain slopes. Recently, we found an area of
overlapping places with two types of habitats, which allows us to look at this geographical
phenomenon under a stronger, increased ecological view and to consider biotopes
occupied by closely related species. We took into account the distribution of adults only,
since the way of life of the larvae has not been established yet.

In the newly discovered areas of cohabitation [Ordubad district, between the
village of Tivi and the Agdara observatory (Figs. 5-7)], adults of P. turcicus and P.
libelluloides occur together sympatrically, practically throughout the entire period of
simultaneous flight.

Further research is required to explain the reasons for this phenomenon, which
has not been previously noted in other regions.

Fig. 5. Collection sites of ant lions of the genus Palpares Rambur in Azerbaijan. Yellow icons-locations of
P. libelluloides; blue icon-co-habitating siteof P. libelluloides and P. turcicus.

Fig. 6. Map of Tivi-Agdara sites in the area of co-habitation of P. libelluloides and P. turcicus. Red
diamond-location of the light (1962 m; 39°06'37.67" N. 45°54’50.08” E). Yellow icons - lowest (1698
m; 39°07°19.28"N. 45°54°08.28” E) and highest (2363 m; 39°06'15"N. 45°55'47” E) points of habitat
of P. turcicus.
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Fig. 7. Mid-mountain landscape example found near areas of Tivi-Agdara. Red arrow-Tivi. Blue arrow-
Agdara.

MATERIAL AND METHODS

The study was performed in and around the village of Tivi and the Agdara
observatory of Ordubad district of the Nakhchivan Autonomous Republic. In total, more
than 300 specimens of P. libelluloides (of which 66 were collected in the Nakhchivan
Autonomous Republic, hereinafter -Nakhchivan) and 75 specimens of P. turcicus (all
from Nakhchivan) were recorded from Azerbaijan (Table 1). There were 159 specimens
of these species recorded in areas of cohabitation in the Ordubad district of Nakhchivan
between the Village Tivi (site 1) and the Agdara observatory (site 2), i.e., in the altitude
range from 1698 to 2363 m. The collections of both species in Azerbaijan (Table 1,
Fig. 5) were made from 2012 to 2019, and the censusing in the areas of cohabitation
(Figs. 6, 7) -in 2017 and 2018 (Table 2). Adults were collected using an insect net or
were picked by hand from a light source between 21 and 23 o’clock. The light source
was installed in Agdara (39°06'37.67" N, 45°54'50.08" E,1962 m a.s.l.).

The first cohabitated area of P. turcicus and P. libelluloides was located near
the Village Tivi at the foot of the Zangezur ridge at an elevation of 1698 m a.s.l.
Coordinates of the site are: 39°07'19.28" N, 45°54'08.28" E. The vegetation cover is
formed by mountain xerophytic, mainly perennial plant species, as well as umbellate
and cruciferous, which often reach a height of 1-1.5 m in early summer.

The second cohabitated site of both species was located in Agdara at a distance of
about 10 km from the Village Tivi; the maximum elevation of the second site, where ant
lions were encountered was 2363 m a.s.l. The coordinates of the site are 39°06'37.67"
N, 45°54'50.08" E. The plant associations of this site are mainly represented by different
species of Acantholimon Boiss., Astragalus L. and Thymus L., as well as perennial
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herbaceous plants, legumes and Compositae which continue to bloom at the end of
July. Dominant shrubs are represented by Crataegus Tourn. ex L. at an elevation of
about 2000 m to the maximum for this site 2363 m above sea level, meadow-shrub
and meadow-steppe vegetation is replaced by fescue steppes, fescue shrub steppes
and tragacanths formed by thorny-shrub astragals (Ibrahimov, Nabiyeva, & Salayeva,

KERIMOVA, I.G., SNEGOVAYA, N.Y., & KRIVOKHATSKY, V.A.

2017). Both of these sites are used by the locals as pasture for sheep and goats.
Table 1. Localities of ant lions of the genus Palpares in Azerbaijan.

Species
Collection sites, districts Elevation (m) Coordinates Palpares Palpares
libelluloides turcicus

424 N 41° 03'46.61". E 49° 00'36.21 +

434 N 41° 03'48.37". E 49° 02'26.36" +
Siazan -27.12 N 40°58'51.82". E 49°15'3.60" +

517.86 N41°03'23.50". E 49° 03'09.95” +

-14.02 N 40°58'54.62". E 49°14'39.92 +

157 N 41°15'38.04". E 48°52'55.65" +
Shabran -25.82 N 41°15'27.07". E 49° 04'51.68” +

625 N 41°05'27.77". E 48°56'30.04” +
Gobustan 4.88 N 40°06'06.85". E 49°23'20.92" +
Fizuli 152 N 39°26°'15.25". E 47°20°08.14" +

Agdara 2363 N 39°06°'15". E 45°55'47” + +
Ordubad
Tivi 1698 N 39°07°19.28". E 45°54°08.28" + +

Shahbuz 1727.61 N 39°24'23.09". E 45°41°00.96" +
Julfa 717.19 N 38°57°38.36". E 45°37'45.54 +
Babek 10 66 N 39°10'16.57". E 45°35'21.69" +
Kyurdamir 70 N 40°17°44.02". E 48°20'17.62" +
Zardab -5 N 40°13'50.12". E 47°41'13.03" +

Table 2. Number of specimens of Palpares libelluloides and P. turcicus in the area of their cohabitation.

2018 2019
Sampling places Species Species
Palpares libelluloides I-:Srlg iacruess Palp z-;(r)?;elgbellu- Palpares turcicus
Tivi 20 10 10 15
Agdara 60 30 25 35

In Nakhchivan, the censusing and collection of material were carried out on
mid-mountain meadows and on rocky gentle slopes along the Tivi-Agdara route (Figs.
6, 7) at an elevation of 1698 to 2363 m a.s.l. In early July (from 1t through 10™), only P,
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turcicus was recorded at the study site. The second species, P. libelluloides, does not
appear until close to the end of July. A joint flight of both species was observed from
26 July to 3 August in 2018.

RESULT AND DISCUSSION

According to available data (Kerimova & Krivokhatsky, 2018) P. libelluloides is
widespread in Azerbaijan, and inhabits plains at different elevations from the western
coast of the Caspian Sea (height-14 m a.s.l., 2017) to the mountainous regions of
Nakhchivan (elevation 2363 m above sea level). P, libelluloides is characterized by yellow
abdomen with brown longitudinal lines. In contrast to P, libelluloides, basal macula in the
hind wing of P. turcicus has a circular form and covers both sectoral and cubital forks
(Krivokhatsky et al, 2017). Palpares turcicus was recorded by us only in the Ordubad
district (village Tivi, Agdara observatory) of Nakhchivan (Figs. 5, 6), where it forms part
of the Kura-Araks population, which is well known from collections made in Armenia,
Azerbaijan, and Turkey (Krivokhatsky et al, 2017). Here it lives on steep and gentle
treeless slopes and has never been recorded by us on the plains far from the mountains.

Flights of P. libelluloides in other regions of Azerbaijan begin at the end of June and
last until the last two weeks in August. In Agdara, we registered the beginning of the
flight period of this species in the second half of July and it continues until the beginning
of August. Flights of P, turcicus begin in early July and continue until early August. The
period of maximum abundance of adults of both species co-occurs in July (Fig. 8).
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Fig. 8. Seasonal dynamics of the activity of P. turcicus and P. libelluloides in the area of cohabitation (Tivi-
Agdara) according to the survey data on the routes in 2017 and 2018.
At the beginning of July, P. turcicus was recorded only on the survey route in
Nakhchivan, with a counting density of 1-2 individuals per 10 meters of the route.
Females of this species appeared here earlier than males and before the appearance of
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P. libelluloides at the end of July, after which both species were found in the same areas
with the same density (1-2 specimens of P. libelluloides or 1-2 specimens of P. turcicus).

During the adult stage, both species coexist in low-mountain landscapes, inhabiting
both slopes and valley areas.

The sex ratio for the entire collection period in both species (P, libelluloides: 45 mi#, 50
#; P. turcicus: 46 m#, 65 f#) shows a slight predominance of females in the populations.

Thus, two species of the same genus were found together in areas studied by us in
the Transcaucasia. Palpares libelluloides predominantly inhabited the lowlands and P.
turcicus, predominantly inhabited the mid-mountain area. Simultaneous flight of stable
populations of both species was recorded on slope biotopes for the three years they
were observed.
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