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Abstract

The shore-bug (Leptopodidae Brull¢, 1836) family is reported from Georgia for the first time upon several finds of Lepropus hispanus

Rambur, 1840, and Erianotus lanosus (Dufour, 1834) (Hemiptera, Heteroptera). These species are widespread from the Mediterranean to

Central Asia, including the Caucasus. Barcodes of the species, collecting information, and pictures of specimens are given.
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Introduction

The infraorder Leptopodomorpha consists of four extant
families of predaceous bugs that are typically littoral in hab-
its, with the most diverse family being the Saldidae Amyot
& Serville, 1843 (ca. 335 species) (Schuh and Polhemus
2009), while the Aepophilidae Puton, 1879, and Omanii-
dae Cobben, 1970 are very small families of highly special-
ized species inhabiting intertidal zones in the Old World
(Grimaldi et al. 2013). The Leptopodidae contains at least
55 extant species in 38 genera (Henry 2017; Schuh and
Weirauch 2020).

Leptopodomorpha are very small to medium-sized
predatory bugs (2.5-8 mm), varying in shape from nearly
globose, slightly flattened, and ovoid, to elongate and par-
allel-sided, and often darkly colored. The head is usually
relatively short and broad without dorsal trichobothria. The
eyes are usually very large, occupying almost the entire side
of the head. The antennae are 4-segmented, thin, and dis-
tinct in size. The rostrum is 4-segmented; in Leptopodidae,
segments II and III are spinose laterally. The pronotum is

trapezoidal without a transverse furrow. The forewings are
in the form of hemelytra, with a conspicuously coriaceous
anterior portion and a membranous posterior region; the
membrane usually has 3-5 cells in macropterous forms. The
legs are thin, and the front ones in Palacarctic Leptopodidae
are armed with 1 row of spines (Péricart 1990; Schuh and
Slater 1995; Vinokurov and Kment 2015).

The family Leptopodidae Brullé, 1836, is very close to
that of Saldidae. Despite being combined under the name
"shore-bugs", Leptopodidae are mainly associated with dry
environments (sometimes with no traces of water nearby)
and even caves (Khazaei et al. 2020). A single species of
the family, Patapius spinosus (Rossi, 1790), was known to
occur in Georgia (Lindskog 1995; Aukema et al. 2013);
however, we failed to find any exact record in the published
sources (e.g., Cobben 1968, Hoberlandt 1983). Either the
specimen distribution is based on a private collection or has
never been published.

Our findings of Leptopus hispanus Rambur, 1840 and
Erianotus lanosus (Dufour, 1834) are thus the first con-
firmed records of the family Leptopodidae in Georgia.
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Materials and methods

Material was collected within the framework of the
BMBE-funded project Caucasus Barcode of Life (CaBOL)
(hteps://ggbe.eu/). The specimens were collected by hand
and sweep-net, fixed in 96% ethanol and later stored in a
freezer under -22°C for further DNA barcoding at Ilia State
University, Institute of Ecology. The specimens were identi-
fied using the key by Péricart (Péricart 1990; Khazaei et al.
2020). Photos of the specimens with CaBOL-IDs 1011728
(Fig. 1A) and 1012366 (Fig. 1B) were taken using a Canon
EOS 90D camera with a Canon EF-S 60 mm f/2.8 Macro
USM lens. The digital images were prepared using Zerene
Stacker image stacking software and Adobe Photoshop CS6.

Genomic DNA was extracted from tissue samples using
the Quick-DNATM Miniprep PlusKit (Zymo Research)
(for 25 mg dissue). Partial sequences of cytochrome oxi-
dase subunit I (COI) were amplified by polymerase chain
reaction (PCR) using the primer pair LCOI490-J] and
HCO2198- JJ (Astrin and Stiiben 2008). Thermal condi-
tions included denaturation at 95 °C for 1 min, followed by
first cycle set (15 cycles): 94 °C for 30 sec., annealing at 55
°C for 1 min (-1 °C per cycle) and extension at 72 °C for
1:30 min. Second cycles set (25 cycles): 94 °C for 35 sec.,
45 °C for 1 min, 72 °C for 1:30 min, followed by 1 cycle
at 72 °C for 3 min and final extension step at 72 °C for 5
min. PCR amplicons were visualized on 1% agarose gels
using 1.7 pl of PCR product. Sequencing of the unpuri-
fied PCR products in both directions was conducted at the
Beijing Genomics Institute (Hong Kong, CN) by using the
amplification primers. Sequence analysis was performed us-
ing Geneious Prime 2022.1.1 (http://www.geneious.com).
Extracted DNA was deposited in the scientific collections
of Ilia State University, Tbilisi, Georgia and aliquots will be
deposited at LIB Biobank at Museum Koenig, Bonn, Ger-
many, while the sequences have been submitted to Barcode
of Life Data System (BOLD) databases. The newly obtained
DNA barcodes of COI sequences were checked out against
the BOLD systems database (http://www.boldsystems.org/
index.php). Barcode Index Number (BIN) (Ratnasingham
and Hebert 2013) for the sequenced taxa and for their near-
est neighbor in BOLD systems (if they had a BIN) are also
given. For the calculation of sequence differentiation, we
used p-distance as performed in the BOLD systems.

Results

Order Hemiptera Linnaeus, 1758
Family Leptopodidae Brullé, 1836

Erianotus lanosus (Dufour, 1834)

Materials examined. ¢ 3 specimens; Gori; N41.9771°,
E44.0984°% 589 m a.s.l.; under rocks in steppe near Mtkvari
River; leg. N Bulbulashvili; 10/11-Sep-2021; CaBOL-IDs
1012366, 1012367, 1012379.

Genetics. We obtained three barcodes from the speci-
mens with CaBOL-IDs 1012366, 1012367 and 1012379
(BOLD:AEY2001, mean p-distance 1%), with the nearest
neighbor in BOLD systems being Valleriola sp. from China

(mean p-distance 14.6%). There are no other barcodes of E.
lanosus available in BOLD systems at the time of publishing

Remarks. From the neighbouring countries E. lanosus
has been previously reported from Armenia, Azerbaijan and
Turkey (Lindskog 1995, Fent et al. 2011). The species is
widespread in the Palaearctic region while its general distri-
bution is classified as Centralasiatic-Mediterranean.

Leptopus hispanus Rambur, 1840

Materials examined. ® 2 specimens; Telovani; N41.8044°,
E44.6880°% 903 m a.s.l; under rocks at the roadside; leg. A
Seropian; 25-Jul-2021; CaBOL-IDs 1011728, 1011740 ¢ 3
specimens; Gori; N41.9788°, E44.0960% 584 m a.s.l; un-
der rocks in steppe near Mtkvari River; leg. N Bulbulashvili;
05-Sep-2021; CaBOL-IDs 1012380, 1012392, 1012404
e 1 specimen; Kodistskaro; N42.0116°, E44.3446°% 736
m a.s.l; under rocks in steppe; leg. N Bulbulashvili; 03-
Jun-2021; CaBOL-ID 1025745 ¢ 1 specimen; Vardzia;
N41.3529°, E43.2518°% 1315 m a.s.l; under rocks at
Mitkvari River bank; leg. N Bulbulashvili; 13-Oct-2022;
CaBOL-ID 1032753 ¢ 1 specimen; Mashavera River;
N41.4516°, E44.4941°% 528 m a.s.l; swept from vegeta-
tion; leg. E Arsenashvili; 25-Oct-2022; CaBOL-1D.

Genetics. We obtained five barcodes from the speci-
mens with CaBOL-IDs 1011728, 1011740, 1012380,
1012392 and 1012404 (BOLD:AEX9285, maximum
p-distance 0.3%), with the nearest neighbor in BOLD
systems being L. marmoratus (Goeze, 1778) from France
with a Private status (mean p-distance 13.5%). There are
no barcodes of L. hispanus in BOLD systems available at
the time of pubishing.

Remarks. From the neighboring countries L. hispanus has
been previously reported from Armenia, Azerbaijan and Tur-
key (Lindskog 1995; Fent et al. 2011; Dioli et al. 2019). The
species is widespread in the Palacarctic region while its gen-
eral distribution is classified as Centralasiatic-Mediterranean.

Discussion

Despite the wide distribution of Erianotus lanosus and Lep-
topus hispanus and their presence in neighboring Azerbai-
jan, Armenia, and Turkey (Lindskog 1995), these and other
Leptopodidae family representatives remained undiscov-
ered in Georgia for a long time. This was not only due to
their small size or secretive lifestyle, but mainly because of
a lack of sufficient and targeted research on local Heterop-
tera. Moreover, our research has revealed that the previous
anecdotal record of Patapius spinosus in Georgia (Lindskog
1995; Aukema et al. 2013) is most likely an extrapolation
of data on the species occurrence in neighboring Azerbai-
jan and Armenia (Cobben 1968; Hoberlandt 1983), which,
along with Georgia, form the South Caucasus ecoregion.
However, given its wide distribution range and presence in
neighboring Turkey, along with another spiny-legged bug,
Leptopus marmoratus (Goeze, 1778) (Lindskog 1995; Yazici
20205 Yazici & Bal 2022), the occurrence of both species
on the territory of Georgia is highly likely. Further studies
should be carried out in order to establish the actual distri-
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Figure 1. Erianotus lanosus (Dufour, 1834) (A) and Leptopus hispanus Rambur, 1840 (B). (Photo credit: Armen Seropian)

bution and population status of E. lanosus and L. hispanus,
which will allow for a more accurate assessment of their pro-
tection status, as in some countries they are regarded as rare
species (Gueorguiev et al. 1998; Dorow et al. 2003; Kiissner
2011; Protic 2018).
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