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Abstract

Snakes are among the predatory reptiles in the wild. Due to the importance of knowing the habitats
of these reptiles and their distribution, this study has been done. During the study, the specimen
snake was found in the garden of a house in the region of Afus, of Fereydan County, in the west of
Isfahan province. The city of Afus is 2800 meters above the sea level, on the roof of Iran. Afus is
located at 50°5’, 646 East longitude, and at 33°1’, 464 North Latitude. Afus is a mountainous region
with a moderate climate, its winters are cold and snowy while its summers are mild and pleasant.
The mountainous nature of Afus and the sudden changes in temperature cause seasonal winds to
blow. Temperature changes in this city are such that in winter and especially in January reaches
minus 30°C and in summer and on the hottest day of the year will be 31°C. This suitable climate and
soil type cause the growth of varieties of herbaceous plants and medicinal herbs in this region. The
presence of these plants causes Afus land to be green and fertile in the hot season. After initial
identification of this species according to the available sources, its photos and videos were
presented to a high expert herpetologist who confirmed the identity of the snake. On the basis of
morphological characters, the specimen was Platyceps ventromaculatus belong to the Colubridae

family and is considered as a hon-venomous snake.
wwords: Platyceps ventromaculatus, Fereydan, Afus, Snake. /

INTRODUCTION

Snakes are incredible creatures, they have extraordinary, mysterious, and scary appearances and inspire
fear in a way that no other type of animal can. They bite for hunting the prey or self-defense, some of
them are venomous and some are non-venomous. Non-venomous snakes are about 90% of all snake
species. There are about 3700 species that have been identified throughout the world in a variety of
different habitats (Dehghani, 2017; Trape et al., 2001). Based on their habitats and human interference it
is possible that incidences of bites take place. Most deaths from snake bites have been reported from
South and Southeast Asia and sub-Saharan Africa (Bawaskar & Bawaskar, 2002).

Iran is located in a region with a tropical and subtropical climate, and a variety of snakes are
habitant in this climate than in colder climates. The distribution of snakes throughout Iran has been
reported from the southern islands located in the Persian Gulf to the northernmost regions (Rezaie-
Atagholipour et al., 2016). Iran has 83 different identified species of snakes of which about 27 species are
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FIGURE 1. Location of Isfahan Provmce and Afus in this province in the central of Iran.
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FIGURE 2. Isfahan Province and the location of Afus in the west of this province.
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venomous and 11 species are semi-venomous. Non-venomous shakes or Aglypha have no venom gland
and possess a series of simple teeth. Most of them have round pupils and their tail is usually round and
long. They usually are active and very fast (Gholamifard, 2011; Dehghani et al., 2016a; Rastegar-Pouyani
et al., 2008).

All venomous and non-venomous snakes bite for self-defense therefore, in addition to the
possible envenomation, victims may experience mild to severe pain and discomfort. The snake oral
bacterial flora contains a wide range of aerobic and anaerobic micro-organisms based on snake species
and inhabitant geographical regions therefore, local or general bacterial and fungal infections, may also
occur. People with immunodeficiency disorders are most likely to develop secondary infections
(Dehghani et al., 2016b).

Snakes are the most important and valuable creatures in nature not only for their medical
significance but also for their roles in ecosystem balance. They are Effective hunters and play a key role
in the natural environment and food webs. As they are sign of a healthy ecosystem, their habitat, their
population, and their proximity to humans should be given more attention.

Human possible misconceptions in different societies, ancient beliefs, common myths, fear, and
hate about snakes, lead to an increase in their chance to be destroyed and kill. As a result, increase their
risk of extinction (Reading et al., 2010; Jowkar et al., 2016). Therefore, investigation and collecting the
exact information on their distribution, their habitat, and the risk of being bitten by them, can increase the
level of awareness and knowledge of the people and change their perspective. These in turn can help to
preserve these valuable animals for maintaining the balance of the ecosystem. On the other hand, accurate
knowledge of living animals, their importance, and their role in nature will increase the level of public
education and reduce people's unnecessary fear. This also will reduce the damage to their habitats and
will preserve ecological values for future generations.

MATERIALS AND METHODS

The region of study

Afus City of Fereydan County is located in the west of Isfahan province and 5 km away from Isfahan,
Lorestan, and Buin and Miandasht transit road. It is bordered to the north by Khansar city, to the south by
Chaharmahal and Bakhtiari province, to the east by Najafabad city, and to the west by Aligudarz. The
nearby cities to Afus are Barf Anbar, Buin and Miandasht, and Fereydunshar which are about eight
kilometers distance. Afus is the highest city in Iran at an altitude of 2800 meters above sea level. The
mountainous climate of this city is moderate in spring, rarely warm in summer, and very cold in winter.
According to the studies from 1981 to 2001, the average annual rainfall is about 3,317.4 mm and the
average annual temperature is about 10.4 °C, this average temperature causes pleasant weather on most
days of spring and summer (Fig. 1, 2 and 3). The snake sample was first observed in a walnut garden of a
house in Afus, and it took a long time for the animal to finally be captured.

Specimen morphometric character

The specimen of a snake was temporarily captured and examined live. Photos and videos were taken from
the sample and its morphometric characteristics such as size, shape, color, and other characteristics were
recorded (Table 1). It was an immature snake of 47 cm in length (Fig. 4). The head dorsal surface was
black. The body is uniformly light olive green to grayish olive brown with different lines and patterns.
The abdominal surface was clear with small dark spots on the lateral side. Two narrow and uniform olive-
gray stripes were observed on its body back (Fig. 5) (Table 1). The dorsal surface had a transverse black
zigzag band and was relatively regular. An ocular scale was attached to the forehead scale and below it, a
small scale was located. It had two posterior ocular scales. The upper lip had nine scales, the fifth and
sixth scales were attached to the eye. The scales on the back surface were smooth and arranged in 19
rows. The scales on the ventral surface were 205 and on the lower surface of the tail was 88. The scales of
the anus were divided. All these characters were in accordance with Latifi and Mozaffari reports, (Latifi.,
2000; Mozaffari et al., 2016). After primary identification and verification of the species according to
reliable sources, the specimen photos and video were sent to a high expert herpetologist who finally
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FIGURE 5. (Left) Lateral and (Right) dorsal view of Platyceps ventromaculatus head.
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TABLE 1. Some metric (mm) and meristic characters of investigated specimen.

Variable Measurement
Snout-vent length 470 mm

Tail length 110 mm
Supralabials 9

Dorsals 19 rows
Ventrals 205
Subcaudals 88

confirmed the exact identity of the snake. The Specimen was confirmed as Platyceps ventromaculatus
snake. The snake then was released in the same habitat.

RESULTS AND DISCUSSION

The Colubridae family is one of the largest and the most diverse families of snakes. Their size varies and
males and females often have a similar appearance but the female’s tails are longer which gradually
become narrower. The scales are symmetrical on the upper surface of the head. The scales on the dorsal
surface of the body are smooth or keeled, the eyes are usually large and the pupils are round. The maxilla
is fixed and located horizontally (Dehghani et al., 2016a; Rastegar-Pouyani, 2008). The Glossy Bellied
Racer or Platyceps ventromaculatus, commonly known as Glossy Bellied Racer with synonym name as
Coluber ventromaculatus, belongs to the Colubridae family. This species is widely distributed in the
Southwest of Asia and it has been reported from India, Pakistan, Afghanistan, Turkey, Irag, the former
Soviet Union, Kuwait, Bahrain, and Saudi Arabia. These species feed on lizards, small mammals like
mice and birds. As a hunter of insects and arthropods, they play an important role in their habitat. They
are laying 3 to 7 relatively large eggs and newborns hatch in summer (Latifi, 2000). They are very calm in
terms of behavior and are not dangerous or aggressive (Dehghani et al., 2016a; Safaei-Mahroo et al.,
2015). They can easily be touched and picked up. Its habitats have been reported in desert areas, hillsides,
and mountainous areas and in Iran, it has been reported in Tehran, Khorasan, Fars, Bushahr, Sistan and
Baluchestan, Kerman, Khuzestan, Semnan, Kurdistan, Markazi, Qom, and Golestan provinces (Dehghani
et al., 2016a; Latifi, 2000; Yousefkhani et al., 2014; Nasrabadi et al., 2016; Soleimanfallah et al., 2018;
Hojati & Deymekar, 2020; Kazemi et al., 1015). Based on this study the snake's habitat is reporting in the
mountainous region of Afus in the west of Isfahan province.

CONCLUSION

Although, distribution of Platyceps ventromaculatus has been reported from different provinces of Iran.

But so far, its exact habitat in Isfahan province was unknown. Therefore, with this report, it is declared
that its habitat is in the west of Isfahan province. A region that is characterized as a cold climate and at an
altitude of 2800 meters above sea level.
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Abstract \
@5\ Stars are one of the most incredible creatures in the coastal and open waters. In this study, 11
species of starfishes have been identified which belonging to six genera and five families in northern
islands of Persian Gulf during May 2017 to September 2018. Among the species, Astropecten
hemprichi (Muller & Troschel, 1842), Astropecten indicus (Doderlein, 1888), Astropecten
polyacanthus polyacanthus (Muller and Troschel, 1842), Astropecten polyacanthus phragmorous
(Muller and Troschel, 1842), Luidia hardwicki (Gray, 1840), Aquilonastra iranica (Mortensen, 1940),
Linckia multifora (Lamarck, 1816), Culcita novaeguineae (Muller & Troschel, 1842) and
Pentaceraster mammillatus (Audouin, 1826) have been reported in the past. The species of
Aquilonastra watersi (O'Loughlin and Rowe, 2006) and Linckia laevigata (Linnaeus, 1758) are new
records in the Persian Gulf.

&ey words: Sea stars, morphology, Iran, systematic, Echinodermata /

INTRODUCTION
Asteroidea (starfish or sea stars) is one of the most diverse classes of phylum Echinodermata comprising
about 1900 extant species (Mah and Blake, 2012). So far 21 species of starfishes are recorded for the
Persian Gulf. The first report of Echinodermata in the Persian Gulf was performed by Mortensen in 1940.
In this work 10 species of starfishes were identified from Iranian waters of the Gulf. Then Clark and Row
(1971) in their paper with title of monograph of Shallow-water Indo-West Pacific Echinoderms described
13 species of starfishes from Persian Gulf. Price (1983) was reported 14 species from the Saudi coasts in
the Persian Gulf in 1981 and 1983. Price and Rezai (1996) recorded the species of Acanthaster planci
from Larak and Tonb-e-Kouchak Islands. Pourvali (2015) recorded six species of starfishes from Hormuz
Island (Table 1).

Since studies on the morphological identification of starfish from Iranian waters of the Persian
Gulf are very limited, our knowledge of the identification of this fauna in this region still remains
unsatisfactory from a systematic and an ecological point of view. The aim of the present work is to
expand our knowledge of the morphological characteristics of the species of Asteroidea from northern
Persian Gulf and complements the molecular analysis performed by Adeli et al. (2020).
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FIGURE 1. The locations of the sampling stations.

MATERIAL AND METHODS

52 specimens of starfishes were collected between May 2017 and September 2018 at nine locations from
the northern islands (Qeshm, Kish, Hengam and Hormuz) and Suru beach in the tidal zones by scuba
diving (Fig. 1). The samples were transferred to the laboratory and the significant morphological
characteristics were photographed using a stereomicroscope (Leica Ez-40). The identification of species
was performed following Clark and Row (1971).

RESULTS

Total of 11 species of starfishes was identified belonging to six genera, five families and two orders
including Astropecten hemprichi (Miller & Troschel, 1842), Astropecten indicus (Ddderlein, 1888),
Astropecten polyacanthus polyacanthus (Muller and Troschel, 1842), Astropecten polyacanthus
phragmorous (Muller and Troschel, 1842), Luidia hardwicki (Gray, 1840), Aquilonastra iranica
(Mortensen, 1940), Aquilonastra watersi (O'Loughlin and Rowe, 2006), Linckia laevigata (Linnaeus,
1758), Linckia multifora (Lamarck, 1816), Culcita novaeguineae (Muller & Troschel, 1842) and
Pentaceraster mammillatus (Audouin, 1826) (Table 2).

Taxonomic account

Class Asteroidea de Blainville, 1830
Order Paxillosida Perrier, 1884
Family Astopectinidae Gray 1840
Genus Astropecten Gray 1840
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FIGURE 2. Astropecten hemprichi. A, Abactinal surface. B, Madreporite. C, 1) Supero marginal plates. 2)
Supero marginal spine. D, Absence of spine in two first Supero marginal plates. E, 1) Infero marginal
spines. 2) Ventral spines on Infero marginal plates. F, Actinal plates.

Astropecten hemprichi (Muller & Troschel,1842) (Fig. 2)
Synonym: Astropecten bonnieri Koehler, 1905.

Remarks: five rays; R/r= 83/13. Astropecten hemprichi have long arms with 40 supero marginal plates.
Disk paxillae bear numerous spinelet around the conspicuous madreporite. Supero marginal plates fringe
with adradial (inner part) spines. These plates cover with dense squammules. This specimen has marginal
spines on all of the outer edges of infero marginal plates with two rows ventral spines. Four actinal plates
on interradius part of actinal surface. Ambulacral groove border with two rows of spines. Adambulacral
spines were larger than the furrow spines and middle furrow spines were longer than remaining spines.
This species identified by two distinctive features. The first is the lack of supero marginal spines on first
two plates. The next is brown stripes along interradius on abactinal surface.

Material examined: one specimen was collected from 10 m depth in sandy subtidal at Suru beach
(27°07'N, 56'15E).

General distributions: West, North and East of Indian Ocean, East Africa and Madagascar, Red Sea
(Clark & Rowe, 1971); Southeast Coast of India (Chamundeeswari et al., 2013); Persian Gulf (Price,
1981).

Astropecten indicus (Doderlein, 1888) (Fig. 3)
Synonyms: Astropecten pleiacanthus Bedford, 1900.

Remarks: five rays; R/r=40/12 mm. Paxillae arrange regularly on abactinal surface of arms. Three to four
actinal plates are at interradial area. The width of supero marginal plates is more than the length, when
viewed from above. The supero marginal spines conspicuously arise on inner margin of the proximal
supero marginal plates, (R=40mm). Smaller specimens have a series of short spines on middle part of the
supero marginal plates after the first ones. Ambulacral groove border with two rows of spines.
Subambulacral spines are larger than the furrow spines and middle furrow spines are larger than other
ones.
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TABLE 1. Summary of identified asteroids in the Persian Gulf.

Species Mortensen Clark & Row Price Price & Pourvali

(1940) (1971) (1983) Rezai (2015)
(1996)

Luidia hardwicki ° ° °

Luidia maculata ° °

Luidia prionota °

Astropecten hemprichi °

Astropecten indicus ° ° °

Astropecten monacanthus ° °

Astropecten phragmorous ) ° ° °

Astropecten polyacanthus ° ° ° °

Astropecten pugnax . °

Anthenea rudis °

Stellaster equestris ° °

Pentaceraster mammillatus ° ° °

Leiaster leachi
Linckia guildingi

Linckia multifora ° ° °

Asteropsis carinifera ®

Asterina cephea var. iranica’ °

Asterina burtoni ° °

Aquilonastra samyni °
Aquilonastra iranica °
Acanthaster planci °

Euretaster cribrosus °

*is raised to species status (Aquilonastra iranica) by O’Loughlin and Waters in 2004.

TABLE 2. Identified asteroids in this study.

Species n Type of bed Location
Astropecten hemprichi 1 Sandy Subtidal/Suru beach
Astropecten indicus 4 Sandy Subtidal/Hormus Island
Astropecten polyacanthus phragmorous 3 Muddy Intertidal/Hormus Island
Astropecten polyacanthus polyacanthus 4 Muddy Intertidal/Hormus Island
Astropecten sp. 1 Muddy Intertidal/Hormus Island
Luidia hardwicki 7 Sandy Subtidal/Suru beach
Hormus Island

Aquilonastra iranica 2 Rocky Subtidal/Qeshm lIsland
Aquilonastra watersi 10 Rocky Subtidal/Qeshm Island
Linckia laevigata 5 Coral reef Intertidal/Qeshm Island
Linckia multifora 2 Coral reef Subtidal/Kish Island
Linckia sp. 10 Coral reef Subtidal/Hengam Island
Culcita novaeguineae 1 Coral reef Subtidal/Kish Island
Pentaceraster mammillatus 2 Coral reef Subtidal/Hengam Island

Material examined: four specimens were collected from 10 m depth in sandy subtidal at Hormuz Island
(27°05N, 56°03E).

General distributions: Arabian coast, West India and Pakistan, North and East of Indian Ocean (Clark &
Rowe, 1971); Southeast Coast of India (Prabhu and Bragadeeswaran, 2012; Chamundeeswari et al.,
2013); Persian Gulf (Mortensen, 1940; Clark & Rowe, 1971; Price, 1981).
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FIGURE 3. Astropecten indicus. A, Abactinal surface. B, Actinal surface. C, 1) Madreporites. 2) Supero
marginal spines in the interradial part (R=40). D, 1) Regular paxillae. 2) Supero marginal spines on
middle part of arm (R<40). E, Actinal plates. F, 1) Subambulacral spines. 2) Furrow spines.

FIGURE 4. Astropecten polyacanthus phragmorous. A, Abactinal surface. B, Madreporites. C,
Consecutive supero marginal spine on proximal part. D, Consecutive supero marginal spine on middle
part of arm. D, Consecutive supero marginal spine on end of arm. F, Infero marginal plates and Furrow
spines.
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FIGURE 5. Astropecten polyacanthus polyacanthus. A, Abactinal surface. B, Actinal surface. C,
Madreporites. D, 1) Supero marginal plates. 2) Supero marginal spines (some pages do not have spines).
E, 1) Infero marginal spines. 2) Spinelets. F, 1) Adambulacral spines in two series.

FIGURE 6. Astropecten sp. A, Abactinal surface. B, Adambulacral spines in more than two series.

Astropecten polyacanthus phragmorous (Fisher, 1913) (Fig. 4)

Remarks: five rays; R/r=55/12 mm. Paxillae have one single central spinelet (adradial paxillag) or
granule (carinal rows and disk paxillae) surrounded by six to eight peripheral ones. Madreporite
sometimes conceal by the paxillae. The width of supero marginal plates is less than their length, when
viewed from above. Most of the supero marginal plates cover by granules and bear conspicuous spines on
upper edge. The supero marginal spines have one row consecutive supero marginal spine without any
gap. Infero marginal plates have a series of large spines on margin and two rows of shorter spines on
ventral part. The color of live specimens is light brown with dark spot.

Material examined: three specimens were collected from muddy intertidal at Hormuz Island (27°05'N,
56°27°E).
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General distributions: Philippine Islands (Clark & Rowe, 1971); Persian Gulf (Mortensen, 1940; Clark
& Rowe, 1971, Price, 1981; Pourvali, 2015).

Astropecten polyacanthus polyacanthus (Muller and Troschel, 1842) (Fig. 5)

Synonyms: Astropecten chinensis Grube, 1866; Astropecten edwardsi Verrill, 1867; Astropecten ensifer
Grube, 1866; Astropecten hystrix Miller & Troschel, 1842; Astropecten samoensis Perrier, 1869.

Remarks: five rays; R/r=51/11 mm. The difference in Astropecten polyacanthus polyacanthus and A.
polyacanthus phragmorous is presence or abscence of spines on supero marginal plates. The supero
marginal spines are reduced after the ones on proximal supero marginal plates in this specimen. Three
acute spines present on each infero marginal plate with slender spinelets around them. Adambulacral
plates have two series of spines with same length and width.

Material examined: four specimens were collected from muddy intertidal at Hormuz Island (27°05'N,
56°27E).

General distributions: West, North and East of Indian Ocean, Mascarene Islands, East Africa &
Madagascar, Red Sea, Arabian Coast, North Australia, Philippine Islands, China and South Japan, South
Pacific Islands and Hawaiian Islands (Clark & Rowe, 1971); Persian Gulf (Mortensen, 1940; Clark &
Rowe, 1971, Price, 1981; Pourvali, 2015).

Astropecten sp. (Fig. 6)

Remarks: four rays; R/r=80/15 mm. The color form of this specimen is like Astropecten polyacanthus
but the subambulacral spines are more than two series. This sample in terms of supero marginal spins is
similar to Astropecten polyacanthus polyacanthus subspecies.

Material examined: one specimen was collected from muddy intertidal at Hormuz Island (27°05'N,
56°27E).

B , | T s RIS Y. A 3\
FIGURE 7. Luidia hardwicki. A, Abactinal surface. B, Actinal surface. C, Podia. D, Lateral paxilla cover
supero marginal plates. E, 1) Infero marginal plates. 2) Spinelets on ventral part. F, 1) subambulacral
spines. 2) Furrow spines.
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Family Luidiidae Sladen, 1889
Genus Luidia Forbes, 1839
Luidia hardwicki (Gray, 1840) (Fig. 7)

Synonyms: Petalaster hardwicki Gray, 1840; Luidia forficifer Sladen, 1889.

Remarks: five rays; R/r= 70/13 mm. Arms are flattened and the color in live specimens on center disk
and carinal lines constricted are darker than other areas. Madreporite hidden by paxillae. Large paxillae
with 10-15 central granules and 20-25 peripheral granular spinelets are in regular rows on lateral parts and
transverse rows. Small ones occur with fewer granules on disk center and carinal lines. Supero marginal
plates cover by lateral paxillae. Infero marginal plates have one row of well-defined marginal spine on
outer edge and numerous spinelets on ventral part. The Length of lateral infero marginal spines is equal to
the length of two consecutive infero marginal plates. Adambulacral plates have three spines; two straight
subambulacral spines and curved furrow ones.

Material examined: five specimens were collected from 10 m depth in sandy subtidal at Hormuz Island
(27°05'N, 56°03E) and 2 specimens from Suru beach (27°07'N, 56°15E).

General distributions: West, North and East of Indian Ocean, North Australia, China and South Japan
(Clark & Rowe, 1971); Singapore (Vanden Spiegel et al., 1998); Anambas (Purwati & Lane, 2004);
Persian Gulf (Mortensen and Heding, 1940; Clark & Rowe, 1971; Price, 1981; Pourvali, 2015) and the
Gulf of Oman (Fatemi and Fatemi, 2018)

Order Valvatida Perrier 1884
Family Asterinidea Gray, 1840
Genus Aquilonastra O’Loughlin & Waters, 2004

Aquilonastra iranica (Mortensen, 1940). (Fig. 8)

Synonyms: Asterina cephea var. iranica Mortensen, 1940; Asterina burtoni Clark and Rowe, 1971, Price,
1983; Asterina burtoni burtoni var. iranica Clark, 1993; Aquilonastra iranica O’Loughlin and Waters,
2004.

Remarks: five rays; R/r= 20/10. The 5 proximal abactinal plates have two populae in the carinal parts.
There are not any secondary plates between the abactinal plates. Abactinal plates have short, thick and
conical spinelets in small clusters. There are about 12 spinelets in proximal abactinal plates. Actinal plates
have about 4-6 thick and conical spinelets on interradial part. Each supermarginal plates with six spinelets
located in the edge of abactinal surface. There are about six spinelets on distal interradial plates and 7
oral, 6 suboral and 6 furrow spines on actinal surface. The color of abactinal surface is Grayish with red
or brown spots.

Material examined: two specimens were collected from rocky subtidal at Qeshm Island (26°53'N,
56 10E).

General distributions: Iranian Gulf, Arabian Sea, West Pakistan, (O’Loughlin et al., 2004); Persian Gulf
(Mortensen, 1940; Pourvali, 2015).

Aquilonastra watersi (O'Loughlin and Rowe, 2006) (Fig. 9)
Synonyms: ‘Asterina’ sp. 1. Rowe and Richmond, 2004; ‘Asterina’ sp. 2. Rowe and Richmond, 2004;
Asterina cephea. Loriol, 1885.
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FIGURE 8. Aquilonastra iranica. A, Abactinal surface. B, Actinal surface. C, Abactinal plate spinelets. D,
Actinal plate spinelets. E, Superomarginal plates in edge of abactinal surface. F, 2 papulate in a carinal
plate and lacking secondary plates.
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1) Secondary plate. 2) 2 papulate in a carinal plate. E, Actinal plate spinelets. F) Oral, suboral, furrow and
subambulacral spines.

Remarks: five rays; R/r= 26/13. The arms are conical shaped and circulated at the tip. There is a
conspicuous madreporite in the abactinal surface. The 6-7 proximal abactinal plates have two populae in
the carinal parts. There are small secondary plates between the abactinal plates. The proximal abactinal
plates are arranged in irregular series. Each Abactinal plate has small, thin and long spinelet in four
clusters. There are 15 spinelets in per cluster. There are about 3-5 spinelets on distal interradial plates and
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six oral, six suboral, five furrows and five subambulacral spines on actinal surface. These species were in
two color patterns: gray with red spots and gray with green spots. A. watersi was distinguished by small
secondary plates between the abactinal plates and daboule papulate in a carinal plate. This species is
reported for the first time from the Persian Gulf.

Material examined: 10 specimens were collected from rocky subtidal at Qeshm Island (26°53'N,
56 10°E).

General distributions: Arabian Sea, Oman, Red Sea, Egypt, West Indian Ocean, Mauritius, Rodrigues
(O’Loughlin et al., 2004).

Family Ophidiasteridae Verrill 1870
Genus Linckia Nardo 1834

Linckia laevigata (Linnaeus, 1758) (Fig. 10)

Synonyms: Asterias laevigata Linnaeus, 1758; Linckia browni Gray, 1840; Linckia crassa Gray, 1840;
Linckia hondurae Domantay & Roxas, 1938; Linckia laevigata f. hondurae Domantay & Roxas, 1938;
Linckia miliaris Muller & Troschel, 1840; Linckia rosenbergi von Martens, 1866; Linckia suturalis von
Martens, 1866; Linckia typus Nardo, 1834;Ophidiaster clathratus Grube, 1865; Ophidiaster crassa Gray,
1840; Ophidiaster laevigatus Linnaeus, 1758; Ophidiaster miliaris Muller & Troschel, 1842; Ophidiaster
propinquus Livingstone, 1932; Asterias laevigata Linnaeus, 1758.

Remarks: 5-6 ray; R/r= 45/5 mm. These starfishes have small disks with two madreporites. The arms are
cylindrical and blunt at the tips. All plates covered by granules on actinal and abactinal surface. Popular
areas have 5-15 pores on abactinal surface. The popular pore areas of supreo and infero-marginal plates
are larger than surrounding plates. The granules on swollen areas are larger than depression areas.
Subambulacral spines or tubercles separated from furrow spines by the granules. The furrow spines are in
two sizes with unequal lengths. The color is blue with bluish-green spots. This is the first report of
Linckia laevigata from the Persian Gulf and Iranian waters.

Material examined: five specimens were collected from intertidal area at Qeshm Island (26°41'N,
55'55E).

General distributions: West, North and East of Indian Ocean, Mascarene Islands, East Africa &
Madagascar, North Australia, Philippine Islands, China and South Japan, South Pacific Islands and
Hawaiian Islands (Clark & Rowe, 1971).

Linckia multifora (Lamarck, 1816) (Fig. 11)

Synonyms: Asterias multifora Lamarck, 1816; Linckia costae Russo, 1893; Linckia leachi Gray, 1840;
Linckia typus Gray, 1840; Ophidiaster multiforis Lamarck, 1816.

Remarks: 5-6 rays; R/r= 50/5mm. The arms are more slender and tipped with unequal length in these
specimens. The ratio of R in r often exceeded from 10 mm. This specimen has two madreporites and a
variegated color of brownish with red spots. The granules, popular pore areas, subambulacral spines and
furrow spines are like Linckia laevigata.

Material examined: two specimens were collected from 4.5 m in coral reefs at Kish Island (26°30'N,
54°03E).
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D

FIGURE 10. Linckia laevigata. A, Abactinl surface. B, Actinal surface. C, Madreporites. D, 1) Popular
pore areas. 2) Granules. E, 1) Subambulacral spines. 2) Furrow spines. F, Abactinal spines.

FIGURE 11. Linckia multifora. A, Abactinal surface. B, Madreporites. C, 1) Granules 2) Popular pore
areas. D, 1) Subambulacral spines. 2) Furrow spines.
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General distributions: West, North and East of Indian Ocean, Mascarene Islands, East Africa &
Madagascar, Red Sea, Arabian Coast, North Australia, Philippine Islands, China and South Japan, South
Pacific Islands and Hawaiian Islands (Clark & Rowe, 1971); Persian Gulf (Mortensen and Heding, 1940;
Clark & Rowe, 1971; Price, 1981).

Linckia sp. (Fig. 12)

Remarks: five rays; R/r= 47/5 mm. The shape and length of arms are an intermediate form between
Linckia laevigata and Linckia multifora. This specimen has two madreporites. This specimen is similar to
other species of Linckia in granules, subambulacral and furrow spines. The color is orange with green
spots in live sample.

Material examined: 10 specimens were collected from coral reefs at Hengam Island (26°40'N, 55°54E).

Family Oreasteridae Fisher, 1911
Genus Culcita Agassiz, 1836

Culcita novaeguineae, (Muller & Troschel, 1842) (Fig. 13)

Synonyms: Anthenea spinulosa Gray, 1847; Culcita acutispinosa Bell, 1883; Culcita grex Muller &
Troschel, 1842; Culcita pentangularis Gray, 1847; Culcita plana Hartlaub, 1892; Goniaster multiporum
Hoffman in Rowe, 1974; Goniaster sebae Muller & Troschel, 1842; Goniodiscides sebae Muller &
Troschel, 1842; Hippasteria philippinensis Domantay & Roxas 1938; Hosia spinulosa Gray, 1847,
Pentagonaster spinulosus Gray, 1847; Randasia granulata Gray, 1847; Randasia spinulosa Gray, 1847.

Remarks: Outline of the body pentagonal to circular. The body is cushion-like without prominent
tubercles. Actinal plates have polygonal granules. The color is light greenish black. It is common in reef
flats at low tide.

Material examined: one specimen was found at 12m depth in coral reefs at Kish Island (26°34'N,
53'53E).

General distributions: East Indies, North Australia, Philippine Islands, China and South Japan, South
Pacific Islands and Hawaiian Islands (Clark & Rowe, 1971). India (Raghunathan, et al., 2013).

Genus Pentaceraster Doéderlein, 1916.
Pentaceraster mammillatus (Audouin, 1826) (Fig. 14)

Synonyms: Asterias mammillata Audouin, 1826; Oreaster mammillatus Audouin, 1826; Oreaster
verrucosus Miller & Troschel, 1842; Pentaceros mammillatus Audouin, 1826; Pentaceros verrucosus
Muller & Troschel, 1842.

Remarks: five rays; R/r= 150/60 mm. A large starfish with well-developed arms. The plates form regular
series in the abactinal and actinal surfaces. Most spinose specimens have spines constricted at the base
with a tubercle at the tip. In specimens with less spine, the lateral spines are smaller than the carinal
spines. Actinal surfaces cover with polygonal and rounded granules. The supero- and infero-marginal
plates are very similar. The adambulacral plates have eight slender furrow spines that the centers are
longer than sides. These plates bear two or three subambulacral spines with unequal lengths. The oral
plates have twelve furrow spines, increasing in length towards the mouth, and three or four large
subambulacral spines.
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spines. 2) Furrow spines.

FIGURE 12. Linckia sp. A, Abactinal surface. B, Actinal surface
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FIGURE 13. Culcita novaeguineae in natural habitat.

Material examined: two specimens were collected f

Actinal plates with polygonal granules.

rom coral reefs at Hengam Island (26°38'N, 55°54°E).

General distributions: East Africa and Madagascar, Red Sea, Arabian coast (Clark & Rowe, 1971);
Mozambique (Walenkamp, 1990); Persian Gulf (Mortensen and Heding, 1940; Clark & Rowe, 1971;

Price, 1981).
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FIGURE. 14 Pentaceraster mammillatus. A, Abactinal surface. B, Actinal surface. C, Supero- and infero-
marginal plates. D, Granules in the actinal surface. E, 1) Subambulacral spines. 2) Furrow spines at the
adambulacral plates. F, 1) Furrow spines. 2) Subambulacral spines at the oral plates.

DISCUSSION
In this survey, 11 species of asteroids were identified which two species of Linckia laevigata (Linnaeus,
1758) and Aquilonastra watersi (O'Loughlin and Rowe, 2006) are new records in the Persian Gulf.

The genus Linckia distinguishes by cylindrical arms, small oral discs, granules and popular pores
on aboral surface. Although Clark and Row (1971) suggested color in life is useful for identifying Linckia
species, but there is considerable diversity in color of some specimens. They suggested Linckia species
which have colors of blue and green-blue with an R/r=5-10/1 ratio, are named Laevigata and the
specimens that were red or yellow, with an R/r= 10/1 ratio of more than 10, are called multifora. Previous
studies demonstrated that L. Laevigata with color variation is common in the Indo-West Pacific. Williams
(2000) displayed the species of L. Laevigata and L. multifora can be distinguished when alive by color
pattern, number of madreporites and the ratio of arm length to breadth. In our study, since all specimens
of Linckia with different color patterns have 2 madreporites, so determination of species boundary needs
more research. Molecular analysis can aim to clarify the specimens like Linckia sp (Figure 12) with
phenotypic diversity. Since molecular analysis along with morphological studies can aim to clarify the
specimens like Linckia sp (Figure 12), we found this species is Linckia Laevigata in our previous
literature (Adeli et al.,2020).

Among the families of Asteroidea, Astropectiniidae has the most genus and species after
Goniasteridae (Mah and Blake, 2012). The genus Astropecten with 150 species has the most speciose
genus and abundant species in shallow waters. Zulliger and Lessios (2010) identified 40 species in the
widespread tropical genus Astropecten and discovered species complexes and likely cryptic species. In
these previous studies in morphological identification of species of Astropecten (Gondim, et al., 2014)
several taxonomic characters such as paxillae and the superomarginal plates with the number and shape of
the superomarginal spines were used to distinguish the species of Astropecten. The character of
adambulacral spines is similar among these specimens. Astropecten sp. (Figure 6) differs from other
species of Astropecten polyacanthus for the number of subambulacral spines and arm length. We thought
it was Astropecten hemprichi for having a long arm, but the character of color pattern similar to
Astropecten polyacanthus rejected this assumption. However, there is high morphological diversity in this
genus. This phenotypic variability leads to different subspecies and it is difficult to identify
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morphologically. Our molecular results (Adeli et al.,2020) showed this species belongs to Astropcten
polyacanthus.

Conclusion

Eleven species were identified in this study including: Astropecten hemprichi (Miller & Troschel, 1842),
Astropecten indicus (Ddderlein, 1888), Astropecten polyacanthus polyacanthus (Muller and Troschel,
1842), Astropecten polyacanthus phragmorous (Muller and Troschel, 1842), Luidia hardwicki (Gray,
1840), Aquilonastra iranica (Mortensen, 1940), Aquilonastra watersi (O'Loughlin and Rowe, 2006),
Linckia laevigata (Linnaeus, 1758), Linckia multifora (Lamarck, 1816), Culcita novaeguineae (Muller &
Troschel, 1842) and Pentaceraster mammillatus (Audouin, 1826). Although this study has increased
knowledge of the biodiversity of asteroids especially in the northern islands of Persian Gulf, the present
records are thought to be incomplete. The absence of species from the other starfish families indicates that
more sampling is needed, especially in deeper waters and suggests the possibility of additional starfish
taxa being present.
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Abstract \
Ghough mayflies are the key elements to assess the health value of freshwaters, their biodiversity

in the Middle East, in particular in Iran, is poorly studied. Baetis braaschi belongs to the subgenus
Rhodobaetis Jacob, 2003, with a wide distribution in Europe and Western Asia. The taxonomy of B.
braaschi has always been source of disagreement as many species have so far been described by
researchers and were synonymized later. The species, Baetis braaschi, is investigated here, using
molecular and morphological data using collected specimens from different area in Iran and
compared with its conspecific from Eastern Europe. Although Iranian specimens showed 99%
molecular similarity with their conspecifics in Eastern Europe, e.g., Ukraine and Georgia, the
morphological results showed that Iranian specimens of Baetis braaschi has significant
morphological differences with conspecific specimens from Eastern Europe. Patterns of head,
femora and size of the first and second teeth of mandibles in B. braaschi are varied from Europe to
Iran.

@words: mayflies, cox1, Iran, distribution, redescription /

INTRODUCTION

Mayflies are aquatic insects belonging to the order Ephemeroptera; the order is one of the oldest orders of
insects that emerged in the Carboniferous Period (Brittain, 1982). The order Ephemeroptera, as a diverse
group, includes more than 3000 species, 400 genera, and 42 families (Barber-James et al., 2007; Gattolliat
et al., 2012). High ecological sensitivity to freshwater pollutants, present the order Ephemeroptera as key
element in health indicator of freshwaters (Gattolliat & Sartori, 2008; Resh & Unzicker, 1975). In contrast
to Europe, the mayfly's fauna of the Middle East has been less studied, particularly in Iran (Bojkova et al.,
2018). Among identified mayflies from Iran, species of the genus Baetis are distributed in most rivers of
Iran (Mohammadian, 2005). According to the recent checklist of mayflies of Iran, 46 species and 25
genera are present in the country, of which 12 nominal species belong to the genus Baetis (Bojkova et al.,
2018).

Baetis braaschi belongs to the subgenus Rhodobaetis Jacob, 2003, with a wide distribution in
Europe and Western Asia (Soldan & Godunko, 2008). It is considered as a resistant species in unpleasant
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environment conditions (Sroka & Godunko, 2012). Taxonomy of the species has always been source of
disagreement (e.g. Godunko et al., 2004; Sroka & Godunko, 2012). Baetis braaschi was first described by
Zimmermann (1980), based on three larva specimens that found by Dietrich Braasch from the southern
part of the Crimea (Ukraine) in 1970. In 1982, Baetis stipposus was described from Uzbekistan,
Kazakhstan, Turkmenistan, and Tajikistan (Kluge, 1982). Novikova (1987) recorded B. stipposus from
Ukraine and suggested the species B. stipposus is the junior synonym can be synonymized with B. bisri
(Thomas & Dia, 1983) from southwestern Lebanon (Novikova, 1987). Godunko et al. (2004) redescribed
the larvae, imago and subimago of B. braaschi using the specimens collected from Crimea and
synonymized it with B. stipposus, giving priority to the first one. Sroka et al., (2012) studied intraspecific
variability in a rich set of material of B. braaschi from the three distant regions (Crimean Peninsula,
Eastern Ukraine and the Caucasus Mountains within Georgia) and a former study conducted by Kluge
(1982). We studied B. braaschi in Iran and compare the molecular and morphological findings with the
most recent revision by Sroka et al. (2012) and redescription by Godunko et al. (2004).
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FIGURE 1. Sampling localities of Baetis braaschi in Iran.

MATERIAL AND METHODS

Material sampling and examination

Specimens were collected simply by hand from stony and/or sandy bottom of some selected rivers in
different areas of Iran (Fig. 1). Details of sampling localities and number of specimens are provided
herein: 1) Iran, Khorasan Razavi Prov. Dargaz City, Daroongar River (37°02'05"N 59°32'32"E); No. 12;
2); 5 November 2016; H. Malvandi leg. Iran, Hamadan Prov. Asadabad County, Viraii River
(34°43'03"N 48°13'15"E). No. 11; and 3); 20 August 2018; A. Roohi Aminjan leg. Iran, Hamadan Prov.
Bahar County, Gondeh Jin River (34°54'05"N 48°15'27"E); No. 7; 20; August 2018; A. Roohi Aminjan
leg. Collected specimens were in larval stage and preserved in 80% ethanol.

Morphological study

Morphological characters were investigated in detail in lab wunder a stereomicroscope
Olympus SZ30 and microscope Olympus BH2. Macrophotographs of larvae were taken using camera
Nikon D3S. Characteristics of larvae were examined based on Sroka et al. (2012), Godunko et al. (2004),
and Kluge (1982).



RE-DESCRIPTION OF BAETIS BRAASCHI 27

TABLE 1. List of DNA sequences of B. braaschi used for molecular analysis.

LOCALITY OF SEQUENCES GENBANK ACCESSION NUMBER

GEORGIA \ JIN164278
JIN164285
\ JIN164295
JIN164282
\ JN383392
JN383391
\ JN383390
JN383389
\ JN383388
JN383387
\ JIN383386
JIN164280
\ JIN164283
| JIN164284
|

UKRAINE

JN164281

JN383383

JN383384
IRAN Pending

Molecular study

Three legs from one side of the larvae were separated and kept in absolute ethanol for DNA extraction.
DNA was extracted using modified Puregene method (Gentra Systems). Mitochondrial gene Cox1
(cytochrome oxidase subunit | ~650 base pairs) was partially amplified with polymerase chain reaction
(PCR) with the primer combination COL6 (5'-TYTCHACAAAYCATAAAGAYATYGG-3') (Schubart,
2009) and COH6 (5'-TADACTTCDGCRTGDCCAAARAAYCAT-3') (Schubart & Huber, 2006). The
PCR conditions were as follows: initial denaturation step at 94°C for 4 min followed by 36 cycles
including denaturation for 45s at 94°C, annealing for 45s at 50°C, extension for 1 min at 72°C; a final
extension at 72°C for 5 min. PCR products were outsourced for sequencing to Macrogen (South Korea)
using primer COL6. DNA sequences were manually edited using Chromas version 2.6.6
(https://technelysium.com.au/wp/chromas/) and aligned using program BioEdit version 7.2.5 (Hall et al.,
1999). In order to fully understand the intraspecific diversity, 17 sequences of B. braaschi, previously
used by different studies, were borrowed from the Genbank (Table 1). Haplotype network was
constructed using PopArt software version 1.7 (Leigh & Bryant, 2015).

RESULTS

Systematic account

Baetis braaschi Zimmermann, 1980

Baetis stipposus KLUGE, 1982: 18 syn. n.

Baetis stipposus KLUGE: NOVIKOVA, 1987

Baethis tiposus: KISELEVA & VASYUTA, 1986 partim; KISELEVA, 1987 partim
Baethisgr steposus: KISELEVA, 1992 partim

Baethis stiposus: KISELEVA, 1997 partim

Baetis braaschi ZIMMERMANN: GODUNKO, PROKOPOV, 2000; JACOB, 2003
Baetis braachi ZIMM.: PROKOPQV, 2000

Baetis braaschi ZIMM.: PROKOPOQV, 2000

Baetis braaschi: PROKOPOV, 2001

Baetis braaschi GODUNKO et al., 2004
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C d

FIGURE 2. Baetis braaschi. larva: a, mandibles; b, labrum; c, labial palp; d, hind leg and tarsal claw.
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FIGURE 3. Baetis braaschi redescribed by Godunko (2004). a, mandibular; b, labrum; ¢, maxillary palp;
d, hind leg

Morphological findings

Mature larva. Length: body 2.5-11 mm; cerci 2.5-4.5 mm. General color of body brown, Head dark brown
without spots, antennae dark brown. Pronotum and mesonotum dark brown with clear longitudinal light
brown stripes. Labrum wide (the width/length ratio less than 1.70) with 1+ 5-6 long bristles each side and
few small marginal bristles. Labrum surface with numerous fine hairs (Fig 2-b). Right mandible with 7
teeth and left mandible 6 teeth. Prostheca present on left and right mandible, prostheca on both mandibles
distinctly asymmetrical (Fig. 2-a). Outermost tooth on mandibles about twice the width of the second
tooth (Fig. 2-a). Segment 3 of labial palps distinctly wide and slightly pointed at the apex with numerous
bluntly pointed bristles (Fig. 2-c). Glossae and paraglossae relatively wide, inner margin of glossae with
9-16 bristles and paraglossae with three rows of bristles on apex. Legs uniformly light brown, femora
with distinct elliptical brown band medially at center, (Fig. 2—d), tibia darker in distal and tarsus darker in
apex. Bristles on upper margin of femur clearly longer than the bristles on lower edge of femur, these
bristles blunt at the tip. Hairs and spines there are in both margins. External and inner margin of tibia with
same spines and hairs, but hairs in external margin are more. Inner margin of tarsi with spines, while
external margin with spines and hairs. Spines of inner margins distinctly longer and more than external
margin of tarsi. Surface of femora, tibiae and tarsi with pointed and quadrangular bristles and many fine
hairs. Tarsal claws sub-terminal without short hair bristles. Tarsal claw pointed, dark brown, darker than
tarsi, with 11-20 teeth (Fig. 2-d). Abdominal tergite brown, segments I, X and IX are light and on them
not seen any pattern. On abdominal terga I, 111, IV, VI, VII and VIII there are two light round spots with
a light stripe between them. In the tergite V spots are larger and combined. Sterna light, yellowish without
spots. There are 7 pairs of gills brown on abdominal segments 1-7. Gills 1 and 7 symmetrical, with almost



30 IRANIAN JOURNAL OF ANIMAL BIOSYSTEMATICS Vol.18, No.1

Crimean P.

Donets

10 Samples

FIGURE 4. Parsimony network of Baetis braaschi specimens from Iran, Ukraine and Georgia

same size, gills 2-6 asymmetric and relatively large, external margin of all gills finely serrated, with fine
hair, without strong spines. Cerci and terminal filament light brown, without a dark band or rings.
Terminal filament slightly shorter than cerci, its length 2/3 —3/4 the length of cerci.

Remarks. In most specimens the outermost tooth on mandibles is twice the width of the second tooth (Fig.
2-a), but in some specimens the first outermost tooth and second tooth mandibles have the same width
and length, so width and length of the first and second tooth mandibles are variable. In species
redescribed by Godunko (2004), head carries dark spot while in Iranian specimens head is without spot;
moreover in type description, femora dorsally have distinct brown spot distally (Fig. 3-d), whereas in
Iranian specimens it is elliptical and located medially (Fig. 2-d). Pattern of head, femurs and width and
length of first and second tooth (Fig. 3-a) in B. braaschi can be variable from Eastern Europe to Iran and
Eastern Asia.

Molecular findings
We used molecular data to understand if such morphological differences are in line with molecular
finding or not? The morphological results showed that species of Baetis braaschi has significant morph
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differences with its conspecific specimens from Ukraine and Georgia. The parsimony network indicated a
high intra-specific diversity among specimens of B. braaschi from different localities. The Iranian
specimen comprise a unique haplotype, not shared by the other haplotypes from different localities. Baetis
Braaschi from Iran is distinctly differentiated (uncorrected p-distance, 1%) from its closest haplotype
from Ukraine and Georgia. (Fig. 4).

DISCUSSION

In described specimens of B. braaschi by Sroka et al. (2012), head presented dark spot, while in Iranian
specimens it is absent. In original description of species, mentioned that femora have distinct brown spot
distally, whereas in Iranian specimens, femora have distinct elliptical brown band centrally in dorsal part
of the legs (Fig. 2-d). Therefore, pattern of head, femora and size of first and second teeth in the
specimens of B. braaschi is variable from Eastern Europe to Iran.

Due to extensive distribution of B. braaschi from Eastern Europe to Iran (Sroka et al., 2012), it
can be suggested this species have even wider distribution to Eastern Asia and Europe. Such high
intraspecific molecular variation in freshwater benthos, with almost the same distribution, is also
presented in other freshwater organisms; e.g., Potamon ibericum (Parvizi et al., 2018). All examined
specimens in the current study were collected in larval stage, therefore description of imago and subimago
stages from Iran is demanded. Considering the limited study done on Iranian mayflies (Moazzen et al.,
2021) and their importance in freshwater food webs and as pollution indicator in assessing the health of
the freshwater ecosystems, it is proposed to conduct comprehensive study on fauna of mayflies in Iran. In
addition, the region severely suffers from water shortage in last couple of decades and there has been
important warning that some unique and endemic freshwater species are critically endangered (Kiabi et
al., 1999; Coad, 1980).
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Abstract

In this checklist 163 aquatic beetles species from 11 families belonging to 46 genera that have been
recorded from Azerbaijan are presented. Dytiscidae includes maximum numbers of species This
study is based on a generalization of all available literature data.

Key words: aquatic beetles, Azerbaijan, fauna, distribution.

INTRODUCTION

Aguatic beetles are an integral part of the fauna of fresh and brackish water bodies. All aquatic beetles
play an essential role in ecosystems, for example as food for vertebrates (freshwater fish, amphibians,
waterfowl and waterside birds) and macro invertebrates. Beetles live in all types of water bodies, some
species live in caves in underground waters, some have mastered thermal springs, super-saline lakes and a
number of other extreme biotopes. Even the marine environment is inhabited by representatives of this
group, successfully breeding in shallow, wave-protected sea bays and lagoons. A number of water beetle
families belong to the suborder ADEPHAGA, most of which are predators. In total, 11 modern families
belong to the suborder Adepahaga, 8 of which are represented in full or predominantly by aquatic beetles.
These are Amphizoidae, Meruidae, Aspidytidae, Hygrobiidae, Haliplidae, Gyrinidae, Noteridae, and
Dytiscidae (L&bl, Smetana, 2003). The aquatic group of beetles from the suborder POLYPHAGA
includes 14 out of 150 families of beetles that are considered to be true aquatic and are somehow related
to the aquatic environment - Helophoridae, Epimetopidae, Hydrochidae, Spercheidae, Hydrophilidae,
Hydraenidae, Scirtidae, EImidae, Dryopidae, Lutroseidae, Putogidae, Georissidae and Eulichadidae (L&bl,
Smetana, 2004).

No faunistic survey of the fauna of water beetles in Azerbaijan has been conducted so far. A
number of works dating back to the first half of the 20th century provide the first data on this group in
Azerbaijan. These are the famous work of Jacobson "Beetles of Russia and Western Europe™ (1905), as
well as several works by Zaitsev (1927, 1928, 1945, 1946, 1947, 1953). In addition to these works, there
is information on this group in the writings of Bogachev (1951), which provides an overview of the water
beetles of Azerbaijan. The list of species of aquatic beetles in the Caucasus, indicating the species found
in Azerbaijan, is given by Kasymov in his monographs (1965, 1972), where he refers to the works of
Zaitsev (1927, 1928, 1945, 1946, 1947, 1953), Veisig (1939), Bogachev (1951). Modern catalogs on
aquatic beetles (Przewozny, 2019; Nilsson & Hajek, 2019; Przewozny, 2019; Hajek & Fery, 2019) also
provide data on Azerbaijan, in addition, some information on this group is also contained in the “Catalog
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of Palaearctic Coleoptera” (Lobl & Smetana, 2003). Gentili and Shaverdo (2016) provide data on the
genus Laccobius Erichson 1837 in the Transcaucasian countries.

This checklist summarizes all currently available information on water beetles in Azerbaijan based on
literature data.

MATERIAL AND METHODS

The first checklist of the Azerbaijanian aquatic beetles was assembled using published records. For each
species country and total distribution is indicated. The list of species is given according to the
nomenclature used in the catalogs Lobl, Smetana, 2003, 2004; Nilsson, A.N., Hajek, J. 2021. The
abbreviation of the countries in the "General distribution" section is taken from the sources Lobl &
Smetana, 2003, 2004; Nilsson & Hajek, J. 2021, Przewozny, 2019, Hajek & Fery, 2019.

RESULTS

The aquatic beetle fauna of Azerbaijan consists of 163 species belonging to 46 genera, and 11 families
under 2 suborders. The suborder Polyphaga includes 72 species and the suborder Adephaga 91 species.
Dytiscidae Leach, 1815 includes maximum numbers of species (72 species), followed by Hydrophilidae
Latreille, 1802 (40 species), Hydraenidae Mulsant, 1844 (15 species), Helophoridae Leach, 1815 (10
species), Gyrinidae Latreille, 1810 (9 species), Haliplidae Aubé, 1836 (8 species), Dryopidae Billberg,
1820 (3 species), Noteridae Thomson, 1857 and Hydrochidae Thomson, 1859 (2 species each),
Spercheidae Erichson, 1837 and Georissidae Laporte, 1840 (1 species each) (Fig. 1).

Noteridae 2 Hvdrochidae 2

Dryopidae 3 Spercheidae 1

Haliplidae 8 ..

___Georissidae 1
Gyrinidae 9
Helophoridae

Dytiscidae 72
10

Hydraenidae
15

Hydrophilidae 40

FIGURE 1. Number of species in Family of aquatic beetles (Coleoptera) from Azerbaijan.
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Order COLEOPTERA

Suborder ADEPHAGA

Family GYRINIDAE Latreille, 1810

Subfamily GYRININAE Latreille, 1810

Genus Aulonogyrus Motschulsky, 1853

Subgenus Aulonogyrus Motschulsky, 1853

Aulonogyrus (Aulonogyrus) concinnus (Klug, 1834)

Aulonogyrus concinnus (KI.): Kasymov, 1972: 120

Distribution in Azerbaijan: Astara, Agjabedi (4gcabadi) (Kasymov, 1972).

General distribution: E: BE BH BU CR CT CZ FR GE GG GR IT MC NL PL PT SK SP ST
"Transcaucasia” N: AG A: AF CY IN 1Q KZ LE MG QIN SA SY TD TR UZ XIN (L&bl, Smetana,
2003).

Genus Gyrinus O.F. Muller, 1764

Subgenus Gyrinus O.F. Miller, 1764

Gyrinus (Gyrinus) substriatus Stephens, 1829

Gyrinus substratus Steph.: Kasymov, 1972: 120

Gyrinus (Gyrinus) substriatus Stephens, 1829: L6bl, Smetana, 2003: 28

Gyrinus (Gyrinus) substriatus Stephens, 1829: Hajek, Fery, 2019: 5

Distribution in Azerbaijan: Agstafa (4Agstafa) (Kasymov, 1972).

General distribution: E: AB AR AU BE BH BU BY CR CT CZ DE EN FI FR GB GE GR HU IT LS
MC NL NR NT PL PT SK SL SP ST SV SZ UK YU "Transcaucasia” N AG MO TU A: INIQ ISSY TR
"Southern Siberia" (L6bl, Smetana, 2003).

Gyrinus (Gyrinus) colymbus Erichson, 1837

Gyrinus colymbus E.: Kasymov, 1972: 120

Distribution in Azerbaijan: Lenkoran (Lankaran) (Zaytsev, 1928; Kasymov, 1972).

General distribution: E: AR AU BH BU BY CR CZ DE FR GE GR HU iT MC PL SK ST SZ YU A:
CY INKZ LE SY TR (L&bl, Smetana, 2003).

Gyrinus (Gyrinus) dejeani Brulle, 1832

Gyrinus dejeani Br.: Kasymov, 1972: 120

Gyrinus dejeani Brulle, 1832: Hajek, Fery, 2019: 4

Distribution in Azerbaijan: Talysh (Zaytsev, 1953; Kasymov, 1972; Hajek, Fery, 2019).

General distribution: E: BH BU CR FR GR IT MC PT SL SP YU N: AG CI EG MO TU A: CY IQ IS
LE SYTR (L&bl, Smetana, 2003).

Gyrinus (Gyrinulus) minutus Fabricius, 1798

Gyrinus minutus Fabr.: Kasymov, 1972: 120

Distribution in Azerbaijan: Mingechaur (Mingacevir), Goygol (Goygol) and Ordekgel (Ordakgol) lake,
Mingechaur careers, fish factory pools in Neftchala (Neftcala), Mingechevir and Varvara water reservoirs
(Kasymov, 1965 a).

General distribution: E: AU BE BH BY CR CZ DE EN FI FR GB GE HU IR IT NL NR NT PL SK SL
SP SV SZ UK A: ES FE HEI JA JIL LIA MG WS NAR (L6bl, Smetana, 2003).

Gyrinus (Gyrinus) caspius Menetries, 1832

Gyrinus caspius Men.: Kasymov, 1972: 120

Gyrinus caspius Menetries, 1832: L&obl, Smetana, 2003: 27

Gyrinus caspius Menetries, 1832: Hajek, Fery, 2019: 4

Distribution in Azerbaijan: Lenkoran, Kura (Kir), Alazan, lori (Qabuwrri) rivers, Mingechevir and
Varvara water reservoirs, Karachay (Garacay) river near Agjabedi, Ust-Kura and Ali-Bayramli (now
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Shirvan (Sirvan) fish factory, Barda (Bard>) distr., Astara, Mingechaur careers (Kasymov, 1972; Hajek,
Fery, 2019).

General distribution: E: AB AR BE BH BU BY CR CT DE EN FR GE GG GR IT LT NL NR PL PT
SP SL ST SV UK YU N: AG MO A: CY INIQ IS KZ LE SY TM TR XIN (L6bl, Smetana, 2003).

Gyrinus (Gyrinus) suffriani Scriba, 1855

Gyrinus suffriani Scr.: Kasymov, 1972: 120

Gyrinus suffriani Scriba, 1855: Lébl, Smetana, 2003: 28

Gyrinus suffriani Scriba, 1855: Hajek, Fery, 2019: 5

Distribution in Azerbaijan: Varvara water reservoir, Kura River near Mingecheuvir, fish factory pools in
Neftchala, Karkarchay and Khalifachay (Xalifagay) near Shusha (Susa) (Kasymov, 1972).

General distribution: E: AB AU BE BU CR CZ DE FI FR GE HU IT NL PL NR ST SV SZ A: IS LE
SYTR (L06bl, Smetana, 2003).

Gyrinus (Gyrinus) distinctus Aube, 1864

Gyrinus distinctus Aubi.: Kasymov, 1972: 121

Distribution in Azerbaijan: Karkarchay, Ganjachay (Gancacay), Mingechaur careers, Mingechevir and
Varvara water reservoirs (Kasymov, 1972).

General distribution: E: AU AZ BE BH BU BY CR CT CZ DE Fi FR GB GE GR HU iT MC NL NR
NT PL PT SK SP ST SV SZ YU "Transcaucasia" N: EG LB A: AF CY IN IQ IS KA KI KZ LE MG
NMO SY TR UZ XIN XIZ (L&ébl, Smetana, 2003).

Gyrinus (Gyrinus) mithrae Zaitzev, 1908: 243

Gyrinus mithrae Zaitzev, 1908b: 243

Gyrinus (Gyrinus) mithrae Zaitzev, 1908: Lobl, Smetana, 2003: 27
Gyrinus (Gyrinus) mithrae Zaitzev, 1908: Hajek, Fery, 2019: 4
Distribution in Azerbaijan: Azerbaijan (Hajek, Fery, 2019).
General distribution: Azerbaijan, Iran (Hajek, Fery, 2019).

FAMILY HALIPLIDAE Aubé, 1836

Genus Haliplus Latreille, 1802

Subgenus: Haliplus Latreille, 1802

Haliplus (Haliplus) ruficollis (De Geer, 1774)

Haliplus ruficollis Deg: Kasymov, 1972: 114

Distribution in Azerbaijan: Astara (Kasymov, 1972)

General distribution: E: AU BE BH BU BY CR CZ DE FI FR GB GE GR HU IR IT LA LU MC NL
NRNT PL RO SKSL SP ST SV SZUK YU A: AF IN 1IQ KZ TD TR UZ WS (L6bl, Smetana, 2003).

Haliplus (Haliplus) fluviatilis Aube, 1836

Haliplus fluviatilis Aube: Kasymov, 1972: 114

Distribution in Azerbaijan: Lenkoran (Veysig, 1939; Kasymov, 1972).

General distribution: E: AU BE BH BU BY CR CT CZ DE FI FR GB GE GR HU IR IT LA LU MC
NL NT PL RO SK SP ST SV UK YU A: AF KI KZ TR WS fulvicollis Erichson, 1837: 186 E: BE BH
BU BY CR CT CZ DE FI FR GE GG GR IT NL NR NT PL SK ST SV UK YU "Transcaucasia" A: KZ
WS (L6bl, Smetana, 2003).

Subgenus Liaphlus Guignot, 1928

Haliplus (Liaphlus) flavicollis Sturm, 1834

Haliplus flavicollis expallidus Zait.: Kasymov, 1972: 114
Haliplus flavicollis Sturm: Kasymov, 1972: 114
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Distribution in Azerbaijan: Lenkoran, Garayazi (Jandargol (Candargdl) lake (Veysig, 1939; Kasymov,
1972)

General distribution: Austria, Belgium, Bosnia Herzegovina, Bulgaria, Byelorussia, Croatia, Czech
Republic, Denmark, Finland, France, Germany, Great Britain, Greece, Hungary, Iran, Iraq, Ireland, Italy,
Kazakhstan, Latvia, Luxembourg, Macedonia, Mongolia, Netherlands, Norway, Poland, Romania, Russia
(Central, North and South European Territory, West Siberia), Slovakia, Slovenia, Spain, Sweden,
Switzerland, “Transcaucasia”, “Turkestan”, Turkey, Ukraine, former Yugoslavia (Vondel 2005), Georgia,
Montenegro, Serbia (Vondel 2013), Uzbekistan (Vondel 2007).

Haliplus (Liaphlus) maculatus Motschulsky, 1860

Haliplus maculatus Motschulsky, 1860: Vondel, 1991: 117

Distribution in Azerbaijan: Geok Tepe (Géktapa) (Vondel, 1991)

General distribution: E: AU CZ GR HU RO ST YU A: AF KI KZ IS SY TM TR (L6bl, Smetana,
2003).

Haliplus (Liaphlus) fulvus (Fabricius, 1801)

Haliplus fulvus (Fabr.): Kasymov, 1972: 114

Distribution in Azerbaijan: Astara, Lenkoran (Kasymov, 1972).

General distribution: E: AL AU BE BH BUBY CRCT CZDE FAFIFRGB GE GRHU IC IR IT LA
MC NL NR NT PL PT SK SL SP ST SV UK YU "Caucasus" N: AG MO A: ES IQ KZ TR WS NAR
(L6bl, Smetana, 2003).

Haliplus (Liaphlus) dalmatinus Mdller, 1900

Haliplus fulvus dalmatinus Miller: Kasymov, 1972: 114

Distribution in Azerbaijan: Kura River valley in Azerbaijan (Kasymov, 1972).
General distribution: E: AL CR GR A: TR (L6bl, Smetana, 2003).

Haliplus (Liaphlus) variegatus Sturm, 1834

Haliplus variegatus Sturm: Kasymov, 1972: 114

Distribution in Azerbaijan: Astara, Neftchala (Kasymov, 1972)

General distribution: E: AU BE BH BU BY CR CT CZ DE FI FR GB GE GR HU IR IT LA MC NL
NR PL RO SK SL SP ST SV SZ UK YU N: AG A: IS KI TR (L&bl, Smetana, 2003).

Genus Peltodytes Régimbart, 1879

Peltodytes caesus (Duftschmid, 1805)

Peltodytes caesus Duft.: Kasymov, 1972: 113

Peltodytes caesus Duftschmid, 1805: Lobl, Smetana, 2003 33

Distribution in Azerbaijan: Astara, Lenkoran (Kasymov, 1972)

General distribution: E: AB AL AU BE BH BU BY CR CZ DE FR GB GE GR HU IT LU
MCNLPLPTROSKSPSTSVSZUKYU N: MO A: AF IN 1Q IS KI KZ NW SY TD TM TR UZ (Ld&bl,
Smetana, 2003).

Family NOTERIDAE Thomson, 1857

Subfamily NOTERINAE Thomson 1860

Tribe Noterini Sharp, 1882

Genus Noterus Clairville, 1806

Noterus crassicornis (O.F. Muller, 1776)

Noterus crassicornis (O.F. Muller, 1776): Kasymov, 1972: 114

Distribution in Azerbaijan: Astara, Lenkoran (Kasymov, 1972).

General distribution: Austria, Belgium, Bosnia Hercegovina, Bulgaria, Byelorussia, Croatia, Cyprus,
Czech Republic, Denmark, Estonia, Finland, France, Germany, Great Britain, Hungary, Iran, Ireland,
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Italy, Kashmir, Latvia, Lithuania, Luxembourg, Macedonia, Moldavia, Netherlands, Norway, Poland,
Russia (East Siberia, Central European Territory, North European Territory, South European Territory,
West Siberia), Slovakia, Slovenia, Sweden, Turkey, Ukraine, Yugoslavia (Nilsson, 2014).

Noterus clavicornis (De Geer, 1774)

Noterus clavicornis (Deg.): Kasymov, 1972: 114

Noterus clavicornis (De Geer, 1774): Lobl, Smetana, 2003: 34

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1946, 1953), Neftchala (Kasymov, 1972).

General distribution: E: AB AL AR AU BE BH BU BY CR CT CZ DE EN FIFR GB GE GG GR
HUIR IT LALS LT LU MC MD NL NR PL PT SK SL SP ST SV SZ UK YU A: ES HEI IN IQ IS JO
KA KZ LE MG SHA SY TM TR WS XIN (L&bl, Smetana, 2003).

Family DYTISCIDAE Leach, 1815

Subfamily Agabinae Thomson, 1867

Tribe Agabini Thomson, 1867

Genus Agabus Leach, 1817

Subgenus Acatodes Thomson, 1859

Agabus (Acatodes) amoenus Solsky, 1874

Gaurodytes amoenus Solsky, 1874 (Kasymov, 1972: 117)

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).
General distribution: E: GG ST UK A: KZ UZ (L&bl, Smetana, 2003).

Subgenus Agabus Leach, 1817

Agabus (Agabus) undulatus (Schrank, 1776)

Colymbetes ruficeps Ménétriés, 1832:141

Eriglenus undulatus (Schrank, 1776): Kasymov, 1972: 118

Agabus (Agabus) undulatus (Schrank, 1776): L6bl, Smetana, 2003: 37

Distribution in Azerbaijan: Lenkoran (Kasymov, 1972).

General distribution: E: AB AL AR AU BE BH BU BY CR CT CZ DE EN FR GB GE GG HU IT LA
LT LU NL NR PL SK SL ST SV SZ UK A: KI (L6bl, Smetana, 2003).

Subgenus Gaurodytes Thomson, 1859

Agabus (Gaurodytes) biguttatus (Olivier, 1795)

Gaurodytes biguttatus (Ol.) (Kasymov, 1972: 117)

Agabus (Gaurodytes) biguttatus (Olivier, 1795): Lo6bl, Smetana, 2003: 38

Distribution in Azerbaijan: Goygol distr. (Kasymov, 1972).

General distribution: E: AB AL AR AU BE BH BU BY CR CT CZ FR GB GE GG GR HU
IRITLSLUMCNLPLPTROSKSLSPSTSZUKYU N: AG CI EG LB MO TU A: AF CY HP IN 1Q 1S JO
KA KI LE PA SA SCH SI SY TM TR UZ WS XIN (L6bl, Smetana, 2003).

Agabus (Gaurodytes) bipustulatus (Linnaeus, 1767)

Gaurodytes bipustulatus (L.): Kasymov, 1972: 117

Agabus (Gaurodytes) bipustulatus (Linnaeus, 1767): Lobl, Smetana, 2003: 38

Distribution in Azerbaijan: Mingechevir and Varvara water reservoirs, Gakh (Qax), Astara (Kasymov,
1972).

General distribution: E: AB AL AN AR AU AZ BE BH BU BY CR CT CZ DE EN FA FI FR GB GE
GGGRHUICIRITLALSLTLUMCNLNRNTPLPTROSKSLSPSTSVSZTRUK YU N: AG
LB MO TU A: AF CY IN IS KI KZ LE SY TD TR UZ WS XIN "Manchuria" AFR (L6bl, Smetana,
2003).
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Agabus (Gaurodytes) conspersus (Marsham, 1802)

Agabus luniger Kolenati, 1845:82

Agabus conspersus (Marsham, 1802): Kasymov, 1972: 118.

Agabus conspersus (Marsham, 1802): L&bl, Smetana, 2003: 39

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) , Shusha (Kasymov, 1972).
General distribution: E: AB AL AR BE BU CR DE FR GB GE GG GR HU IR IT MC NL
PLPTSPSTSVUKYU N: AG CI EG LB MO TU A: AF CY HP IN 1Q JO KA KI KU KZ LE PA QIN SI
SY TD TM TR UZ WS XIN XIZ ZHE (L6bl, Smetana, 2003).

Agabus (Gaurodytes) dilatatus (Brullé, 1832)

Gaurodytes dilatatus (Br.) (Kasymov, 1972: 117)

Distribution in Azerbaijan: Ordubad (Kasymov, 1972).

General distribution: E: BU GG GR IT MC ST TR UK N: AG EG MO TU A: CY IQ IS KI LE SI SY
TR UZ (L&bl, Smetana, 2003).

Agabus (Gaurodytes) guttatus (Paykull, 1798)

Gaurodytes guttatus (Payk.) (Kasymov, 1972: 117)

Distribution in Azerbaijan: Lenkoran (Kasymov, 1972).

General distribution: E: AN AU BE BH BUBY CR CT CZ DE EN Fi FR GB GE HU iR iT LS LU MC
NL NR NT PL RO SK SL SP ST SV SZ UK YU A: HP TR WS (L6bl, Smetana, 2003).

Agabus (Gaurodytes) faldermanni Zaitzev, 1927

Agabus faldermanni Zaitzev, 1927:22

Gaurodytes faldermanni Zaitz. (Kasymov, 1972: 118)

Agabus (Gaurodytes) faldermanni Zaitzev, 1927: Lébl, Smetana, 2003: 39

Distribution in Azerbaijan: Nagorno-Karabakh (Daglig Garabag) (Zaitzev, 1927), Azerbaijan
(Kasymov, 1972).

General distribution: E: AB A: IN ISLE SY TR (L6bl, Smetana, 2003).

Agabus (Gaurodytes) nebulosus (Forster, 1771)

Gaurodytes nebulosus (Forst.): Kasymov, 1972: 117

Agabus (Gaurodytes) nebulosus (Forster, 1771): Lébl, Smetana, 2003: 40

Distribution in Azerbaijan: Neftchala (Kasymov, 1972).

General distribution: E: AB AL AR AU BE BH BU CR CT CZDE EN FR GB GE GG GR HU IR IT
LALT LU MA MC NL NRPL PT SKSL SP ST SV SZ YU N: AG CI EG LB MO MR TU A: CYINIS
JO LE SY TM TR (L&bl, Smetana, 2003).

Genus llybius Erichson, 1832

llybius ater De Geer, 1774

llybius ater De Geer, 1774: Nilsson, Hajek, 2021: 9

General distribution: E: AB AL AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR IT
LALSLTLUNLNRPLRORU (CTNTST) SKSL SP SV SZ UK A: IN TR RU (ES WS) (Nilsson,
Hajek, 2021).

Ilybius chalconatus (Panzer, 1796)

Gaurodytes chalconatus (Panz) (Kasymov, 1972:118)

llybius chalconatus (Panzer, 1796): L6obl, Smetana, 2003: 42

Distribution in Azerbaijan: Lenkoran, Astara (Kasymov, 1972).

General distribution: E: AB AU BE BH BU CR CZ DE EN Fi FR GB GE GR HU IR iIT LA LT LU
MC MD NL PL PT SK SL SP SV SZUKYU N: AG MO A: IN ISSY TM TR (L&bl, Smetana, 2003).
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Ilybius cinctus Sharp, 1878

Ilybius cinctus Sharp, 1878: Nilsson, Hajek, 2021: 9

General distribution: E: AB GG RU (ST) UK A: CH (GAN GUX HEB HEI HUB JIA JIL LIA SCH
SHA TIA XIN YUN) KZ MG RU (ES) UZ (Nilsson, Hajek, 2021).

Ilybius erichsoni Gemminger & Harold, 1868

llybius erichsoni Gemminger & Harold, 1868: Nilsson, Hajek, 2021: 10

General distribution: E: AB BY DE EN FI GE HU IT LALT NRPL RU (CT NT) SV SZ A: IN JA KZ
MG RU (ES FE WS) NAR (Nilsson, Hajek, 2021).

llybius fuliginosus fuliginosus Fabricius, 1792

llybius fuliginosus (Fabricius, 1792): Kasymov, 1972: 118

Ilybius fuliginosus fuliginosus Fabricius, 1792: Nilsson, Hajek, 2021: 10

Distribution in Azerbaijan: Agstafa (Kasymov, 1972).

General distribution: E: AB AL AN AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU
IRITLALSLT LUMC MD ME NL NR PL RO RU (CT NT ST) SB SK SL SP SV SZ UK N: MO A:
IN KI KZ RU (WS) TR (Nilsson, Hajek, 2021).

Ilybius lenkoranensis Fery & Nilsson, 1993
llybius lenkoranensis Fery & Nilsson, 1993: Nilsson, Hajek, 2021: 10
General distribution: E: AB A: IN (Nilsson, Hajek, 2021).

Ilybius subaeneus Erichson, 1837

llybius subaeneus Erichson, 1837: Nilsson, Hajek, 2021: 11

General distribution: E: AB AR AU BE BY CR CZDE EN FI FR GB GE GG HU IR IT LALT LU
MD NL NR PL RO RU (CT NT ST) SK SV SZ UK A: KI KZ MG RU (ES WS) NAR (Nilsson, Hajek,
2021).

Genus Platambus Thomson, 1859

Platambus lunulatus (Fischer von Waldheim, 1829)

Colymbetes lunulatus Fischer von Waldheim, 1829:26

Platambus lunulatus (Fischer von Waldheim, 1829): Kasymov, 1972: 118

Platambus lunulatus (Fischer von Waldheim, 1829): Nilsson, Hajek, 2021: 12

Distribution in Azerbaijan: Shusha, Goygol distr., Zagatala (Kasymov, 1972).

General distribution: E: AB AR GG GR RU (ST) TR N: EG A: IN LE TR (Nilsson, Hajek, 2021).

Platambus maculatus (Linnaeus, 1758)

Platambus maculatus caucasicus Zaitzev, 1927:18

Platambus maculatus (Linnaeus, 1758): Kasymov, 1972: 118.

Distribution in Azerbaijan: Zagatala (Kasymov, 1972).

General distribution: E: AL AN AR AU BE BH BU BY CR CZDE EN FI FR GB GE GG GR HU IT
LALSLT LU MC ME NL NR PL RO RU (CT NT ST) SB SK SL SP SV SZ UK A: IN RU (WS) TR
(Nilsson, Hajek, 2021).

Subfamily COLYMBETINAE Erichson, 1837

Tribe Colymbetini Erichson, 1837

Genus Colymbetes Clairville, 1806

Colymbetes fuscus (Linnaeus, 1758)

Colymbetes fuscus (Linnaeus, 1758): Kasymov, 1972: 119
Distribution in Azerbaijan: Lenkoran, Mingechevir (Kasymov, 1972).
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General distribution: E: AR AU BE BHBUBY CRCZDE EN FIFRGB GEGR HU IR IT KZ LA LS
LT LU MA MC MD ME NL NR PL PT RO RU (CT NT ST) SK SL SP SV SZ TR UK YU N: AG EG
LB MO TU A: AF CH (X1Z) CY IN IS KA KZ LE RU (WS) SI SY TM TR UZ (Nilsson, Hajek, 2021).

Colymbetes semenowi Jakovlev, 1896

Colymbetes semenowi Jakovlev, 1896: Nilsson, Hajek, 2021: 14

General distribution: E: AB GG RU (ST) UK A: AF CH (XIN XIZ) IN KI KZ TM (Nilsson, Hajek,
2021).

Genus Rhantus Dejean, 1833

Subgenus Rhantus Dejean, 1833

Rhantus frontalis (Marsham, 1802)

Rhantus suturalis Lacordaire in Boisduval & Lacordaire, 1835: 311

Rhantus suturalis Lac.: Zaytsev, 1927: 290

Rhantus suturellus Lac. Kasymov, 1972: 118

Rhantus frontalis (Marsham, 1802): Nilsson, Hajek, 2021: 15

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1927).

General distribution: E: AB AR AU BE BHBY CRCZDEENFIFRGB GEGG HU IR IT KZ LA LS
LT LU MD NL NRPL RO RU (CT NT ST) SB SK SL SV SZ UK A: KZ MG RU (ES WS) TR (Nilsson,
Hajek, 2021).

Rhantus suturalis (W.S. Macleay, 1825)

Colymbetes pulverosus Stephens, 1828: 69

Rhantus pulverosus Steph.: Kasymov, 1972: 118

Rhantus suturalis (W.S. Macleay, 1825): Nilsson, Hajek, 2021: 15

Distribution in Azerbaijan: Mingechevir (Kasymov, 1965 a), Astara (Kasymov, 1972).

General distribution: E: AB AL AR AU AZ BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU
IRITLALSLTLUMAMCMENLNRPLPTRORU (CTST) SBSKSL SPSV SZUKN: EG LB
MO TU A: AF AP3 CH (BEI FUJ GAN GUA GUI GUX HEB HEI HUB JIA JIL LIA MAC NMO QIN
SCH SHN SHX TAI X1Z YUN ZHE) CY HP IN IQ IS JA JO KA KI KU KZ MG NC NP PA RU (ES FE
WS) SASC SD SI TD TM TR UZ AUR ORR (Nilsson, Hajek, 2021).

Subfamily COPELATINAE Branden, 1885

tribe Copelatini Branden, 1885

genus Liopterus Dejean, 1833

Liopterus haemorrhoidalis Fabricius, 1787

Liopterus haemorrhoidalis Fabricius, 1787: Nilsson, Hajek, 2021: 17

General distribution: E: AB AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR IT
LALSLT LUMCME NLPLRORU (CTNTST)SBSKSLSPSVSZUKN: AGA:INISTDTM
TR (Nilsson, Hajek, 2021).

Subfamily CYBISTRINAE Sharp, 1880

Tribe Cybistrini Sharp, 1882

Genus Cybister Curtis, 1827

Subgenus Cybister Curtis, 1827

Cybister lateralimarginalis lateralimarginalis De Geer, 1774

Cybister lateralimarginalis (De Geer, 1774): Kasymov, 1972: 120

Cybister lateralimarginalis lateralimarginalis De Geer, 1774: Nilsson, Hajek, 2021: 18

Distribution in Azerbaijan: Lenkoran, Neftchala, Shamakhi (Samaxi), Geokchay (Gokgay), Geoktepe,
Hajikend (Hacikand), Ganja (Ganca) (Zaytsev, 1946), Neftchala, Astara, Mingechevir and Varvara water
reservoir (Kasymov, 1972).
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General distribution: E: AB AR AU BE BH BU BY CR CZ DE EN FR GB GE GR HU IT KZ LA LT
LU MC MD ME NL PL PT RO RU (CT NT ST) SB SKSL SP SV SZ UK N: AG EG LB MO TU A: CY
IN IS JO KI KU KZ LE SY (Nilsson, Hajek, 2021).

Cybister tripunctatus lateralis Fabricius, 1798

Cybister gotschii Hochhuth, 1846: 214

Cybister tripunctatus gotschi Hochhuth, 1846: Kasymov, 1972: 120

Cybister tripunctatus lateralis Fabricius, 1798: Nilsson, Hajek, 2021: 19

Distribution in Azerbaijan: Niznyaya Kura (4sag: Kiir) (Bogachev, 1951), Mingechevir, Mingechevir
water reservoir (Kasymov, 1965a), Lenkoran, Neftchala, Ganja (Zaytsev, 1953).

General distribution: E: AB RU (ST) A: AE AF AP3 BT CH (GUA FUJ HAI HEB HEI HUB HUN JIA
NAC SCH TAI YUN XIZ ZHE) CY HP IN 1Q JA KA KI MG NP OM PA RU (FE) SD SY TD TM TR
UP UZ ORR (Nilsson, Hajek, 2021).

Subfamily DYTISCINAE Leach, 1815

Tribe Aciliini Thomson, 1867

Genus Acilius Leach, 1817

Subgenus Acilius Leach, 1817

Acilius (Acilius) sulcatus (Linnaeus, 1758)

Acilius sulcatus (Linnaeus, 1758): Kasymov, 1972: 119

Acilius (Acilius) sulcatus (Linnaeus, 1758): Nilsson, Hajek, 2021: 19

Distribution in Azerbaijan: Lenkoran, Ali-Bayramli (now Shirvan), Mingechevir, Astara (Kasymov,
1972).

General distribution: E: AB AL AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG HU IR IT
LALSLT LU ME NL NR PL PT RO RU (CT NT ST) SB SK SL SP SV SZ UK N: AG A: IN KI KZ
MG RU (ES FE WS) TR (Nilsson, Hajek, 2021).

Genus Graphoderus Dejean, 1833

Graphoderus austriacus (Sturm, 1834)

Graphoderes austriacus (Sturm, 1834): Kasymov, 1972: 119.

Graphoderus austriacus (Sturm, 1834): Nilsson, Hajek, 2021: 20

Distribution in Azerbaijan: Agstafa (Kasymov, 1972).

General distribution: E: AB AR AU BE BH BU BY CR CZ DE FR GE HU IT KZ LA LT MD NL PL
RO RU (CT ST) SB SK SL SV SZ UK A: IN KI KZ MG RU (ES FE WS) TM TR (Nilsson, Hajek,
2021).

Graphoderus cinereus Linnaeus, 1758

Graphoderus cinereus Linnaeus, 1758: Nilsson, Hajek, 2021: 20

General distribution: E: AB AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IT KZ
LALT LU MC MD NL NR PL RO RU (CT ST) SB SK SL SP SV SZ UK A: IN KZ MG RU (WS) TR
(Nilsson, Hajek, 2021).

Tribe Dytiscini Leach, 1815

Genus Dytiscus Linnaeus, 1758

Dytiscus circumflexus Fabricius, 1801

Dytiscus circumflexus Fabricius, 1801: Kasymov, 1972: 119

Dytiscus circumflexus Fabricius, 1801: Nilsson, Hajek, 2021: 21

Distribution in Azerbaijan: Varvara water reservoir, Kura near Mingechevir (Kasymov, 1965a),
Lenkoran, Ganja, Ali-Bayramli (now Shirvan) (Kasymov, 1972).
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General distribution: E: AB AR AU BE BH BU BY CR CZ DE EN FR GB GE GG GR HU IR IT LA
LT LU MA MD NL PL PT RO RU (ST) SB SK SL SP SV UK N: AG EG LB MO TU A: CY IN IS? KI?
KZ LE RU (WS) SY TR (Nilsson, Hajek, 2021).

Dytiscus dimidiatus Bergstrasser, 1777

Dytiscus dimidiatus Bergstrasser, 1777: Nilsson, Hajek, 2021: 21

General distribution: E: AB AL AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IT
LA LT LU MC MD ME NL PL RO RU (CT NT ST) SK SL SV SZ UK YU A: IN KI SY TR (Nilsson,
Hajek, 2021).

Dytiscus marginalis marginalis Linnaeus, 1758

Dytiscus marginalis Linnaeus, 1758: Kasymov, 1972: 119

Dytiscus marginalis marginalis Linnaeus, 1758: Nilsson, Hajek, 2021: 21

Distribution in Azerbaijan: Lenkoran (Veysig, 1939), Mingechevir (Kasymov, 1972).

General distribution: E: AB AL AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR IT
LALSLT LUMC MENL NRPLPTRORU (CT NT ST) SKSL SP SV SZ UK YU A: KI KZ RU (ES
WS) TR (Nilsson, Hajek, 2021).

Dytiscus persicus Wehncke, 1876

Dytiscus persicus Wehncke, 1876: Kasymov, 1972: 119

Distribution in Azerbaijan: Goygol distr. (Bogachev, 1951), Ajikend (Kasymov, 1972).
General distribution: E: AR GG RU (ST) UK A: AF IN TR UZ (Nilsson, Hajek, 2021).

Tribe Eretini Crotch, 1873

Genus Eretes Laporte, 1833

Eretes griseus Fabricius, 1781

Eretes griseus Fabricius, 1781: Nilsson, Hajek, 2021: 22

General distribution: E: AB AR AZ BH BU CR CZ FR GG GR HU IT ME PT RO RU (ST) SB SL SP
UK N: AG EG LB MO TU A: AF BT CH (BEI FUJ HAI HEB HEI HUB JIA LIA MAC SCH SHA SHG
SHN SHX TAI XIZ YUN ZHE) IN I1Q JA JO HP KA KU NP OM PA RU (FE) SC SI SY TR UP YE
AFR AUR ORR (Nilsson, Hajek, 2021).

Eretes sticticus (Linnaeus, 1767)

Eretes sticticus (Linnaeus, 1767): Kasymov, 1972: 119

Distribution in Azerbaijan: Mingechevir, Neftchala (Kasymov, 1965 a), Lenkoran, Geoktepe, Agstafa,
Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: E: BU CR CZ GR HU RU (ST) SK SP N: AG CI EG LB MO MR TU A: AE AF
CYINISJOKIKZQASASITD TM TR YE AFR NAR NTR (Nilsson, Hajek, 2021).

Tribe Hydaticini Sharp, 1882

Genus Hydaticus Leach, 1817

Subgenus Hydaticus Leach, 1817

Hydaticus (Hydaticus) schelkovnikovi Zaitzev, 1913

Hydaticus schelkovnikovi Zaitzev, 1913:197

Hydaticus schelkovnikovi Zaitzev, 1913: Kasymov, 1972: 119

Hydaticus (Hydaticus) schelkovnikovi Zaitzev, 1913: Nilsson, Hajek, 2021: 22

Distribution in Azerbaijan: Elisavetpol prov. (Now Ganja) (Zaitzev, 1913); Agstafa, Garayazi
(Jandargol (Candargdl) (Kasymov, 1972).

General distribution: AB AR GG RU (ST) A: IN (Nilsson, Hajek, 2021).

Subgenus Prodaticus Sharp, 1882
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Hydaticus (Prodaticus) grammicus (Germar, 1827)

Hydaticus grammicus (Germar, 1827): Kasymov, 1972: 119

Hydaticus (Prodaticus) grammicus (Germar, 1827): Nilsson, Hajek, 2021: 23

Distribution in Azerbaijan: Mingechevir (Kasymov, 196 a), Lenkoran, Geoktepe, Ganja, Agstafa,
Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: E: AB AR AU BH BU CR FR GE GG HU IT MC PL RO RU (ST) SKSL SZTR
UK YU A: AF CH (BEI HAI HEB HEI HUB JIA JIL LIA SCH YUN) IN JA KI KZ NC TM UZ
(Nilsson, Hajek, 2021).

Hydaticus (Prodaticus) leander Rossi, 1790

Hydaticus leander Rossi, 1790: Kasymov, 1972: 119.

Hydaticus (Prodaticus) leander Rossi, 1790: Nilsson, Hajek, 2021: 23

Distribution in Azerbaijan: Azerbaijan (Zaitsev, 1927).

General distribution: E: AB AL FR GR IT ME PT SPN: AGEG LBMO TU A: CY IN IQ IS JO SI SY
TM TR AFR (Nilsson, Hajek, 2021).

Hydaticus (Prodaticus) ponticus Sharp, 1882

Hydaticus ponticus Sharp, 1882: Shaverdo et al.., 2021

Distribution in Azerbaijan: Gobustan (Shaverdo et al.., 2021)

General distribution: N: EG LB A: IN IQ KZ PA SA SI SY TD TM TR ORR (Nilsson, Hajek, 2021).

Subfamily Hydroporinae Aubé, 1836

Tribe Bidessini Sharp, 1882

Genus Bidessus Sharp, 1882

Bidessus alienus Zimmermann, 1919

Bidessus alienus Zimmermann, 1919: Kasymov, 1972: 115

Bidessus alienus Zimmermann, 1919: Nilsson, Hajek, 2021: 24

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1927), Barda (Kasymov, 1972).

General distribution: E: AB CR MC MD RU (ST) A: IN KZ RU (WS) TM (Nilsson, Hajek, 2021).

Bidessus nasutus Sharp, 1887

Bidessus nasutus Sharp, 1887: Kasymov, 1972: 115

Bidessus nasutus Sharp, 1887: Nilsson, Hajek, 2021: 25

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1927).

General distribution: E: AB AR AU BH BU CR CZ HU MD RO RU (ST) SB SK UK A: IN IS KI KZ
MG RU (WS) TM TR (Nilsson, Hajek, 2021).

Genus Hydroglyphus Motschulsky, 1853

Hydroglyphus geminus (Fabricius, 1792)

Bidessus pusillus (Fabr.): Kasymov, 1972: 115

Hydroglyphus geminus (Fabricius, 1792): Nilsson, Hajek, 2021: 24

Distribution in Azerbaijan: Lenkoran, Astara, Ganja distr., Sheki (Saki) (Kasymov, 1972).

General distribution: E: AB AL AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IT
LALSLTLUMC MD MENLNRPLPTRORU (CTNTST) SBSKSL SP SV SZTRUK N: AGCI
EG LB MO TU A: AF BT CH (GUI GUX HEI HEN JIL LIA SCH YUN) CY HP IN IQ IS JO KA KI
KZ LE MG NC NP PA RU (ESWS) SASC SI SY TD TM TR UP UZ ORR (Nilsson, Hajek, 2021).

Hydroglyphus signatellus (Klug, 1834)
Bidessus signatellus (Klug, 1834): Kasymov, 1972: 115
Hydroglyphus signatellus (Klug, 1834): Nilsson, Hajek, 2021: 26
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Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).
General distribution: E: AB AR BH CR FR GG GR IT ME RU (ST) SP N: AG EG LB MO TU A: AE
AF CY IN 1Q IS JO KI KU KZ OM PA SA SI SY TD TM TR UZ YE AFR (Nilsson, Hajek, 2021).

Tribe Hydroporini Aubé, 1836

Genus Deronectes Sharp, 1882

Deronectes parvicollis (Schaum, 1864)

Deronectes parvicollis (Schaum): Kasymov, 1972: 117

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candarg6l) (Kasymov, 1972).
General distribution: E: AR BU GG GR MC RO YU A: IN TR (Nilsson, Hajek, 2021).

Genus Nebrioporus Régimbart, 1906

Nebrioporus airumlus (Kolenati, 1845)

Potamonectes airumlus (Kol.): Kasymov, 1972: 117

Nebrioporus airumlus (Kolenati, 1845): Nilsson, Hajek, 2021: 30

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: E: AB AR GG PL RU (ST) UK A: AF CH (BEI GAN GUI HEB HEI HEN JIA
LIA NMO SCH SHA SHN SHX XIN YUN) HP IN IS KA KI KZ MG PA RU (ESWS4) TD TM TR UZ
(Nilsson, Hajek, 2021).

Nebrioporus depressus (Fabricius, 1775)

Potamonectes depressus (Fabr.): Kasymov, 1972: 117

Distribution in Azerbaijan: Barda (Kasymov, 1972).

General distribution: E: BY CZ DE EN FI GB GE HU IR LA LT NR PL RU (CT NT ST) SL SV UK
A: MG RU (ES WS) NAR (Nilsson, Hajek, 2021).

Nebrioporus steppensis (Motschulsky, 1860)

Potamonectes cerisyi steppensis Motsch.: Kasymov, 1972: 117
Distribution in Azerbaijan: Talysh (Zaytsev, 1953; Kasymov, 1972).
General distribution: E: KZ RU (ST) (Nilsson, Hajek, 2021).

Nebrioporus stearinus stearinus (Kolenati, 1845)

Hydroporus variegatus Aubé, 1838a:236

Potamonectes variegatus (Aube) (Zaytsev, 1953: 203)

Potamonectes variegatus (Aube): Kasymov, 1972: 117

Nebrioporus stearinus stearinus (Kolenati, 1845): Nilsson, Hajek, 2021: 32
Distribution in Azerbaijan: Kura (Zaytsev, 1953; Kasymov, 1972).

General distribution: E: AB AR N: EG A: AF IN IS LE SY TR (Nilsson, Hajek, 2021).

subtribe Hydroporina Aubé, 1836

Genus Hydroporus Clairville, 1806

Hydroporus erythrocephalus Linnaeus, 1758

Hydroporus erythrocephalus Linnaeus, 1758: Nilsson, Hajek, 2021: 35

General distribution: E: AB AUBEBHBUBY CRCZDEENFAFIFRGBGEGGHU IRITLALT
LU ME NL NR PL RO RU (CT NT ST) SK SL SV SZ UK A: IN KZ RU (ES WS) TR (Nilsson, Hajek,
2021).

Hydroporus memnonius Nicolai, 1822

Hydroporus memnonius Nic.: Kasymov, 1972: 116

Hydroporus memnonius Nicolai, 1822: Nilsson, Hajek, 2021: 37
Distribution in Azerbaijan: Lenkoran (Zaytsev, 1927).
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General distribution: E: AB AU BE BH BU BY CR CZ DE EN FA FI FR GB GE GR HU IR IT LA LS
LT LU NL NR PL RU (CT NT ST) SK SL SP SV SZ UK N: AG EG MO TU A: TR (Nilsson, Hajek,
2021).

Hydroporus palustris (Linnaeus, 1760)

Hydroporus palustris L.: Kasymov, 1972: 116

Hydroporus palustris (Linnaeus, 1760): Nilsson, Hajek, 2021: 38

Distribution in Azerbaijan: Astara (Kasymov, 1972).

General distribution: E: AB AN AR AU BE BH BU BY CR CZ DE EN FA FI FR GB GE GG GR HU
IRITLALSLTLUMC MENLNRPLRORU (CTNTST)SKSLSPSVSZUKYUA:INMGRU
(ES WS) TR (Nilsson, Hajek, 2021).

Hydroporus planus (Fabricius, 1782)

Hydroporus planus (Fabr.): Kasymov, 1972: 116

Hydroporus planus (Fabricius, 1782): Nilsson, Hajek, 2021: 38

Distribution in Azerbaijan: Ganja, Mingechevir and Varvara water reservoirs (Kasymov, 1972).
General distribution: E: AB AL AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR
ITLALTLUMCNLNRPLPTRORU (CTNTST)SKSLSPSV SZTR UK YU N: AG MO A: IN
IQ KI KZ LE RU (WS) TM TR (Nilsson, Hajek, 2021).

Hydroporus tessellatus (Drapiez, 1819)

Hydroporus tessellatus Drap.: Kasymov, 1972: 116

Hydroporus tessellatus (Drapiez, 1819): Nilsson, Hajek, 2021: 40

Distribution in Azerbaijan: Lenkoran (Kasymov, 1972).

General distribution: E: AB AL BE BH BU CR FR GB GG GR IR IT LA MA MC ME NL PT RU (ST)
SP N: AG EG MO TU A: CY IN IQ IS JO LE SY TR (Nilsson, Hajek, 2021).

Hydroporus transgrediens Gschwendtner, 1923

Hydroporus discretus ponticus Zaitzev, 1927: 16

Hydroporus discretus ponticus Zaitz: Kasymov, 1972: 116

Hydroporus transgrediens Gschwendtner, 1923: Nilsson, Hajek, 2021: 40

Distribution in Azerbaijan: E: AB AR GG RU (ST) UK A: IN KI TM TR (Nilsson, Hajek, 2021).
General distribution: E: AB AR GG RU (ST) UK A: IN KI TM TR (Nilsson, Hajek, 2021).

Hydroporus pubescens (Gyllenhal, 1808)

Hydroporus pubescens Gyll.: Kasymov, 1972: 116

Hydroporus melanocephalus Marsham, 1802:423

Hydroporus pubescens (Gyllenhal, 1808: Nilsson, Hajek, 2021: 39

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1927).

General distribution: E: ABALAUBEBHBUCRCZDEENFAFIFRGBGEGGGRIRITLALT
LU MC ME NL NR PL PT RO RU (CT NT ST) SB SKSL SP SV SZ TR UK N: AG LB MO TU A: CY
IN IS JO LE SY TR (Nilsson, Hajek, 2021).

Hydroporus talyschensis Bilyashiwsky, 2004

Hydroporus talyschensis Bilyashiwsky, 2004: 45

Hydroporus talyschensis Bilyashiwsky, 2004: Nilsson, Hajek, 2021: 39
Distribution in Azerbaijan: Lenkoran (Bilyashiwsky, 2004)
General distribution: E: AB (Nilsson, Hajek, 2021).
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subtribe Siettitiina Smrz, 1982

Genus Porhydrus Guignot, 1945

Porhydrus lineatus (Fabricius, 1775)

Porhydrus lineatus (Fabr.): Kasymov, 1972: 117

Porhydrus lineatus (Fabricius, 1775: Nilsson, Hajek, 2021: 42

Distribution in Azerbaijan: Astara (Kasymov, 1972).

General distribution: E: AB AL AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR IT
LA LT LU MC MD ME NL NR PL RO RU (CT NT ST) SK SL SV SZ TR UK YU A: IN RU (WS)
(Nilsson, Hajek, 2021).

tribe Hydrovatini Sharp, 1880

Genus Hydrovatus Motschulsky, 1853

Hydrovatus cuspidatus Kunze, 1818

Hydrovatus cuspidatus Kunze, 1818: Kasymov, 1972

Hydrovatus cuspidatus Kunze, 1818: Nilsson, Hajek, 2021: 43

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candarg6l), Lenkoran, Astara (Kasymov,
1972).

General distribution: E: AB AL AR AU BE BU CR CZ DE FI1 FR GE GG GR HU IT LU MC MD
NL PL PT RO RU (CT ST) SB SK SL SP SV SZUK N: AGEG LBMO TU A: CY IN IQ ISJO KI LE
SI SY TM TR UZ AFR (Nilsson, Hajek, 2021).

tribe Hygrotini Portevin, 1929

Genus Hygrotus Stephens, 1828

Subgenus Coelambus Thomson, 1860

Hygrotus (Coelambus) confluens (Fabricius, 1787)

Coelambus confluens (Fabr): Kasymov, 1972: 116

Hygrotus (Coelambus) confluens (Fabricius, 1787: Nilsson, Hajek, 2021: 44

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl), Lenkoran (Kasymov, 1972).
General distribution: E: AB AL1 AR AU AZBEBHBUBY CRCZDEENFR GB GEGG GRHU IR
ITLSLUMA MC MD ME NL NRPLPTRU (CT ST) SKSL SPSV SZUK YU N: AG CI EG LB MO
MR TU A: AE AF CY HP IN IQ IS JO KA KZ KU MG PA RU (ES) SA SI SY TM TR UZ YE AFR
(Nilsson, Hajek, 2021).

Hygrotus (Coelambus) enneagrammus Ahrens, 1833

Hygrotus (Coelambus) enneagrammus Ahrens, 1833: Nilsson, Hajek, 2021: 44

General distribution: E: AB BU GE GG KZ PL RO RU (ST) UK A: AF CH (XIN) IN KI KU KZ MG
PA RU (WS) SY TD TM TR UZ (Nilsson, Hajek, 2021).

Hygrotus (Coelambus) flaviventris Motschulsky, 1860

Hygrotus (Coelambus) flaviventris Motschulsky, 1860: Nilsson, Hajek, 2021: 44

General distribution: E: AB AR GE GG PL RU (ST) A: CH (QIN XIN) KA KI KZ MG PA RU (WS)
(Nilsson, Hajek, 2021).

Hygrotus (Coelambus) pallidulus (Aubé, 1850)

Coelambus pallidulus (Aube): Kasymov, 1972: 116

Hygrotus (Coelambus) pallidulus (Aubé, 1850): Nilsson, Hajek, 2021: 44

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1927, 1953).

General distribution: E: AB AU BU FR GG GR HU IT RO SP UK N: AG CI1EG LB MO TU A: IN SI
SY TM TR (Nilsson, Hajek, 2021).
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Subgenus Hygrotus Stephens, 1828

Hygrotus (Hygrotus) inaequalis Fabricius, 1777

Hygrotus (Hygrotus) inaequalis Fabricius, 1777: Nilsson, Hajek, 2021: 45

General distribution: E: AB AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR IT
LALSLTLUMC MD ME NL NRPL PTRORU (CT NT ST) SB SK SL SP SV SZ UK N: AG MO A:
CH (HEI JIL LIA NMO SHA) IN IS JA KI KZ LE MG RU (ES FE WS) SY TR (Nilsson, Hajek, 2021).

Hygrotus (Hygrotus) musicus (Klug, 1834)

Hypophorus musicus (Klug.): Kasymov, 1972: 115

Hygrotus (Hygrotus) musicus (Klug, 1834): Nilsson, Hajek, 2021: 45

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdél) , Kura valley, Lenkoran, Astara
(Kasymov, 1972).

General distribution: E: AB AR BU CR GG GR IT MA RU (ST) SP UK N: AG CI EG LB MO TU A:
AE AF CH (XIN) CY IN 1Q IS JO KI KU KZ NP PA SA SI SY TD TM TR UP UZ YE ORR (Nilsson,
Hajek, 2021).

Hygrotus (Hygrotus) versicolor Schaller, 1783

Hygrotus (Hygrotus) versicolor Schaller, 1783: Nilsson, Hajek, 2021: 45

General distribution: E: AB AUBE BHBUBY CRCZDEEN FIFRGB GEHU IR IT LALT LU NL
NR PL RO RU (CT NT ST) SB SK SL SV SZ UK A: RU (WS) (Nilsson, Hajek, 2021).

Subgenus Leptolambus Villastrigo, Ribera, Manuel, Millan & Fery, 2017

Hygrotus (Leptolambus) impressopunctatus Schaller, 1783

Hygrotus (Leptolambus) impressopunctatus Schaller, 1783: Nilsson, Hajek, 2021: 46

General distribution: E: AB AR AU BE BHBU BY CRCZDEEN FIFRGB GEGGHU IRITLALS
LT LU MC MD NL NR PL RO RU (CT NT ST) SB SK SL SP SV SZ UK A: AF CH (GAN HEB HEI
LIA NMO QIN SCH SHA XIN) IN JA KA KI KZ MG RU (ES FE WS) TM TR UZ NAR (Nilsson,
Hajek, 2021).

Hygrotus (Leptolambus) parallellogrammus (Ahrens, 1812)

Coelambus parallellogrammus (Ahr.): Kasymov, 1972: 116

Hygrotus (Leptolambus) parallellogrammus (Ahrens, 1812): Nilsson, Hajek, 2021: 46

Distribution in Azerbaijan: Lenkoran (Kasymov, 1972).

General distribution: E: AB AL AUBE BHBUBY CRCZDEENFRGBGEGRHUIRITLALT
LU MD NL NR PL RO RU (CT ST) SB SK SL SP SV SZ UK A: AF CH (BEI) ES 1Q KI KZ MG RU
(ESWS) TM TR UZ (Nilsson, Hajek, 2021).

Hygrotus (Leptolambus) lernaeus (Schaum, 1857)

Coelambus lernaeus (Schaum): Kasymov, 1972: 116

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1927, 1953).

General distribution: E: BU GG GR MC RO N: EG A: AF IS KI SY TR UZ (Nilsson, Hajek, 2021).

Hygrotus (Leptolambus) polonicus polonicus Aubg, 1842
Hygrotus (Leptolambus) polonicus polonicus Aubé, 1842: Nilsson, Hajek, 2021: 46
General distribution: E: BU GG GR MC RO N: EG A: AF IS KI SY TR UZ (Nilsson, Hajek, 2021).

Tribe Hyphydrini Sharp, 1882

Genus Hyphydrus Illiger, 1802

Hyphydrus ovatus (Linnaeus, 1760)

Hyphydrus ovatus (Linnaeus, 1760): Kasymov, 1972: 115
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Distribution in Azerbaijan: Astara (Kasymov, 1972).

General distribution: E: AL AU BE BH BUBY CR CZDE EN FI FR GB GE GG GRHU IR IT LA LS
LT LU MC ME NL NR PL RO RU (CT NT ST) SB SK SL SV SZ UK A: IN KZ RU (ES WS) TR Uz
(Nilsson, Hajek, 2021).

Subfamily LACCOPHILINAE Gistel, 1856

Tribe Laccophilini Gistel, 1856

Genus Laccophilus Leach, 1815

Laccophilus hyalinus (DeGeer, 1774)

Laccophilus hyalinus (DeGeer, 1774): Kasymov, 1972: 14

Laccophilus hyalinus (DeGeer, 1774): Nilsson, Hajek, 2021: 51

Distribution in Azerbaijan: Lenkoran (Zaytsev, 1947), Ganja distr. (Kasymov, 1972).

General distribution: E: AB AL AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR
ITLALTLUMA MC MD ME NL NRPLPTRO RU (NT ST) SKSL SP SV SZUK YU N: AG CI EG
LB MO TU A: CY IN IQ IS JO KI LE RU (ES WS) SY TM TR UZ (Nilsson, Hajek, 2021).

Laccophilus minutus Linnaeus, 1758

Laccophilus minutus Linnaeus, 1758: Kasymov, 1972: 114

Laccophilus minutus Linnaeus, 1758: Nilsson, Hajek, 2021: 51

Distribution in Azerbaijan: Lenkoran, Astara, Mingechevir (Kasymov, 1972).

General distribution: E: AB AL AR AU BE BH BU BY CR CZ DE EN FI FR GB GE GG GR HU IR
ITLALTLUMA MC MD ME NL NR PL PT RO RU (NT ST) SK SL SP SV SZ UK YU N: AG LB
MO TU A: AF CH (XIN YUN) CY IN 1Q IS JO KA KI KZ MG PA RU (ES WS) SY TD TM TR UZ
ORR (Nilsson, Hajek, 2021).

Laccophilus poecilus Klug, 1834

Dyticus variegatus Germar & Kaulfuss, 1816: t.6

Laccophilus variegatus Germ.: Kasymov, 1972: 114

Laccophilus poecilus Klug, 1834: Nilsson, Hajek, 2021: 51

Distribution in Azerbaijan: Lenkoran (Veysig, 1939), Baku, Goygol (Zaytsev, 1946, 1953), Ganja,
Astara, Zagatala, Lenkoran (Kasymov, 1972).

General distribution: E: AB AL AR AUBEBHBU CRCZENFRGB GEGG GRHU ITLALSLT
LU MC ME NL NR PL RO RU (ST) SK SL SP SV SZ UK YU N: AG EG MO A: AF CH (XIN) CY IN
IQ IS KI KU KZ LE RU (WS)4 SA SI SY TD TM TR UZ (Nilsson, Hajek, 2021).

SUBORDER POLYPHAGA Emery, 1886

Family HELOPHORIDAE Leach, 1815

Genus Helophorus Fabricius, 1775

Subgenus Empleurus Hope, 1838

Helophorus (Empleurus) nubilis Fabricius, 1777

Helophorus nubilis Fabr.: Kasymov, 1972: 121

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: E: AU BH BU BY CR CT CZDE EN FI FR GB GE GRHU IR IT LA LT MC
NL NR NT PL PT RO SK SL SP ST SV SZ TR UK YU "Transcaucasus" A: IN TR (Przewozny, 2019)

Subgenus Eutrichelophorus Sharp, 1915

Helophorus (Eutrichelophorus) micans Faldermann, 1835

Helophorus micans Fald.: Kasymov, 1972: 121

Helophorus (Eutrichelophorus) micans Faldermann, 1835: Przewozny, 2019: 3
Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).
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General distribution: Azerbaijan, Armenia, Austria, Bulgaria, Czech Republic, Great Britain, Hungary,
Slovakia, Russia: South European territory, Ukraine, Afghanistan, Cyprus, Iran, Irag, Israel, Pakistan,
Tajikistan, Turkey, Uzbekistan (Przewozny, 2019).

Subgenus Helophorus Fabricius, 1775

Helophorus (Helophorus) maritimus Rey, 1885

Helophorus aquaticus maritimus Rey.: Kasymov, 1972: 121

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: Bosnia Herzegovina, Croatia, France, Macedonia, Montenegro, Spain, Tunisia
(Przewozny, 2019).

Helophorus (Helophorus) syriacus Kuwert, 1885

Helophorus (Helophorus) syriacus Kuwert, 1885: Przewozny, 2019: 4

General distribution: Azerbaijan, Iran, Israel, Kazakhstan, Saudi Arabia, Tajikistan, Turkmenia,
Uzbekistan (Przewozny, 2019).

Subgenus Rhopalohelophorus Kuwert, 1886

Helophorus (Rhopalohelophorus) granularis Linnaeus, 1760

Helophorus granularia L.: Kasymov, 1972: 122

Distribution in Azerbaijan: Astara, Lenkoran, Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov,
1972).

General distribution: Europa, Caucasus, Russia: South European Part, East and West Siberia, Turkey
(Przewozny, 2019).

Helophorus (Rhopalohelophorus) hilaris Sharp, 1916

Helophorus eichleri d'Orchymont, 1926¢: 391

Helophorus minutus eichleri Orch.: Kasymov, 1972: 122

Helophorus (Rhopalohelophorus) hilaris Sharp, 1916: Przewozny, 2019: 6

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).
General distribution: Caucasus, Iran, Lebanon, Turkey (Przewozny, 2019).

Helophorus (Rhopalohelophorus) kerimi Ganglbauer, 1901

Helophorus kerimi Ganglbauer, 1901: 318

Helophorus (Rhopalohelophorus) kerimi Ganglbauer, 1901: Przewozny, 2019: 6

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Caucasus, East Siberia, Iran, Kyrgyzstan, Kazakhstan, Mongolia, China, West
Siberia (Przewozny, 2019).

Helophorus (Rhopalohelophorus) maculatus Motschulsky, 1860

Helophorus maculatus Motschulsky, 1860a: 106

Helophorus (Rhopalohelophorus) maculatus Motschulsky, 1860: Przewozny, 2019: 6
Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Caucasus, Iran, Kazakhstan, Turkey (Przewozny, 2019).

Helophorus (Rhopalohelophorus) brevipalpis brevipalpis Bedel, 1881

Helophorus (Rhopalohelophorus) brevipalpis brevipalpis Bedel, 1881: Przewozny, 2019: 4

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Caucasus, Europa, Cyprus, Iran, Iraq, Israel, Lebanon, Syria, Turkey (Przewozny,
2019).
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Helophorus (Rhopalohelophorus) griseus Herbst, 1793
Helochares griseus F.: Kasymov, 1972: 123

Distribution in Azerbaijan: Astara (Kasymov, 1972).

General distribution: Armenia, Europa, Turkey (Przewozny, 2019).

Family HYDROPHILIDAE Latreille, 1802

Subfamily Hydrophilinae Latreille, 1802

Tribe Berosini Mulsant, 1844

Genus Berosus Leach, 1817

Subgenus Berosus Leach, 1817

Berosus (Berosus) signaticollis Charpentier, 1825

Berosus signaticollis Charp.: Kasymov, 1972: 124

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargél), Karkarchay river near Agjabedi,
Fish farm pond in Neftchala (Kasymov, 1972).

General distribution: Europa, Algeria, Morocco, Tunisia, Afghanistan, Iran, Kazakhstan, Tajikistan,
Turkmenistan, Uzbekistan, West Siberia (Przewozny, 2019).

Subgenus Enoplurus Hope, 1838

Berosus (Enoplurus) spinosus Steven, 1808

Berosus spinosus Steven, 1808: 8

Berosus spinosus Stev.: Kasymov, 1972: 124

Berosus (Enoplurus) spinosus Steven, 1808: Przewozny, 2019: 12

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: Azerbaijan, Europa, Tunisia, Afghanistan, Iran, Kyrgyzstan, Mongolia, Tajikistan,
Turkmenistan, Turkey, Uzbekistan, West Siberia, China (Przewozny, 2019).

Berosus (Enoplurus) frontifoveatus Kuwert, 1888

Berosus frontifoveatus Kuwert, 1888: 131

Berosus (Enoplurus) frontifoveatus Kuwert, 1888: Przewozny, 2019: 12

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Europa, Egypt, Afghanistan, Iran, Kyrgyzstan, Turkmenistan, Turkey,
West Siberia (Przewozny, 2019).

Genus Laccobius Erichson, 1837

Subgenus Compsolaccobius Ganglbauer, 1904

Laccobius (Compsolaccobius) decorus Gyllenhal, 1827)

Laccobius decorus (Gyllenhal, 1827): Gentili, Shaverdo, 2016: 175

Distribution in Azerbaijan: Karayazi Steppe (Gentili, Shaverdo, 2016).

General distribution: Europa, Afghanistan, East and West Siberia, Kyrgyzstan, Kazakhstan, Mongolia,
China, Tajikistan, Turkmenista, Turkey, Uzbekistan (Przewozny, 2019).

Laccobius (Compsolaccobius) pallidissimus Reitter, 1899

Laccobius pallidissimus Rttr.: Kasymov, 1972: 123

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: Afghanistan, Kyrgyzstan, Kazakhstan, Tajikistan, Turkmenistan, Uzbekistan,
China (Przewozny, 2019).

Subgenus Dimorpholaccobius Zaitzev, 1938

Laccobius (Dimorpholaccobius ) bipunctatus (Fabricius, 1775)

Laccobius bipunctatus (F., 1775): Gentili, Shaverdo, 2016: 175

Laccobius (Dimorpholaccobius) bipunctatus (Fabricius, 1775): Przewozny, 2019: 13
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Distribution in Azerbaijan: Elisavethpol (now Ganja), Talysh, Lenkoran (Gentili, Shaverdo, 2016).
General distribution: Azerbaijan, Georgia, Europa, Morocco, Tunisia, Iran, Kazakhstan, Turkmenistan,
Turkey, West Siberia, China (Przewozny, 2019).

Laccobius (Dimorpholaccobius) obscuratus Rottenberg, 1874

Laccobius obscuratus Rott. : Kasymov, 1972: 123

Laccobius obscuratus Rottenberg, 1874: Gentili, Shaverdo, 2016: 175

Laccobius (Dimorpholaccobius) obscuratus Rottenberg, 1874: Przewozny, 2019: 14

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candarg6l) (Kasymov, 1972); Kirovabad
(Ganja), Nakhchivan (Nax¢ivan), Ordubad (Gentili, Shaverdo, 2016).

General distribution: Transcaucasia, Europa, Cyprus, Iran, Lebanon, Syria, Tajikistan, Turkmenistan
(Przewozny, 2019).

Laccobius (Dimorpholaccobius) striatulus Fabricius, 1801

Laccobius striatulus F.: Kasymov, 1972: 123

Laccobius striatulus Fabricius, 1801: Gentili, Shaverdo, 2016: 176

Distribution in Azerbaijan: Agrichay, Sheki-Zagatala (Kasymov, 1972); Agrichay River (on road
Sheki-Zakataly), Talysh, Lenkoran (Gentili, Shaverdo, 2016).

General distribution: Transcaucasia, Europa, Tunisia, Iran, Kyrgyzstan, Kazakhstan, Turkey,
Uzbekistan, China (Przewozny, 2019).

Laccobius (Dimorpholaccobius) simulatrix d'Orchymont, 1932

Laccobius kuwerti Zaitzev, 1938: 117

Laccobius kuwerti Zaitz.: Kasymov, 1972: 123

Laccobius simulatrix d'Orchymont, 1932: Gentili, Shaverdo, 2016: 176

Laccobius simulatrix d'Orchymont, 1932: Przewozny, 2019: 14

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candarg6l), Lenkoranchay, rice field in
Lenkoran and Astara, Lerik, Agrichay river near Sheki (Kasymov, 1972); Kirovabad (Ganja), Agrichay
River (near Sheki), Aresh (4gdas), Lerik, Lenkoranchay River, Pensar (Pensar), Shuva (Siiva), Archivan
(Or¢ivan), Mashkhanskiy istil’ (Masxan), Dzhangamiran Village, Lenkoran, Nizhne—Nyugedniskiy
(Asagr Niigadi) (near Lenkoran), Astara, Shakhchinar (Saxginar), Razi, Karayazi (Gentili, Shaverdo,
2016).

General distribution: Transcaucasia, Europa, Afghanistan, Iran, Kazakhstan, Turkmenia, Turkey
(Przewozny, 2019).

Laccobius (Dimorpholaccobius) scutellaris Motschulsky, 1855

Laccobius scutellaris Motschulsky, 1855: Gentili, Shaverdo, 2016: 175

Laccobius (Dimorpholaccobius) scutellaris Motschulsky, 1855: Przewozny, 2019: 14

Distribution in Azerbaijan: Kirovabad (now Ganja) (Gentili, Shaverdo, 2016).

General distribution: Azerbaijan, Europa, Egypt, Tunisia, Cyprus, Iran, lIsrael, Lebanon, Turkey
(Przewozny, 2019).

Laccobius (Dimorpholaccobius) sipylus d'Orchymont, 1939

Laccobius sipylus d'Orchymont, 1939: Gentili, Shaverdo, 2016: 176

Laccobius (Dimorpholaccobius) sipylus d'Orchymont, 1939: Przewozny, 2019: 14
Distribution in Azerbaijan: Kirovabad (now Ganja) (Gentili, Shaverdo, 2016).
General distribution: Transcaucasia, Iran, Irag, Lebanon, Turkey (Przewozny, 2019).

Laccobius (Dimorpholaccobius) sulcatulus Reitter, 1909
Laccobius sulcatulus Reitter, 1909: Gentili, Shaverdo, 2016: 176
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Laccobius (Dimorpholaccobius) sulcatulus Reitter, 1909: Przewozny, 2019: 14
General distribution: Transcaucasia, Iran, Tajikistan, Turkmenistan, Turkey (Przewozny, 2019).

Laccobius (Dimorpholaccobius) syriacus Guillebeau, 1896

Laccobius syriacus Guillebeau, 1896: Gentili, Shaverdo, 2016: 176

Laccobius (Dimorpholaccobius) syriacus Guillebeau, 1896: Przewozny, 2019: 14

Distribution in Azerbaijan: Kirovabad (now Ganja), Aresh (now Agdash), Zeiva (Zeyva), Geok-Tapa,
Lenkoran (Gentili, Shaverdo, 2016).

General distribution: Transcaucasia, Europa, Algeria, Egypt, Afghanistan, Cyprus, Iran, Irag,
Kyrgyzstan, Kazakhstan, Lebanon, Syria, Tajikistan, Turkmenistan, Turkey (Przewozny, 2019).

Laccobius (Dimorpholaccobius) hindukuschi Chiesa, 1966

Laccobius hindukuschi Chiesa, 1966: 302

Laccobius (Dimorpholaccobius) hindukuschi Chiesa, 1966: Przewozny, 2019: 13

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Transcaucasia, Russia, Afghanistan, Iran, Irag, Kyrgyzstan, Pakistan, Tajikistan,
Turkmenistan, Turkey, Uzbekistan (Przewozny, 2019).

Laccobius (Dimorpholaccobius) azerus Gentili, 2016
Laccobius azerus Gentili, 2016: Gentili, Shaverdo, 2016: 180
Laccobius (Dimorpholaccobius) azerus Gentili, 2016
Distribution in Azerbaijan: Astara, Masally (Gentili, 2016).
General distribution: Azerbaijan, Iran (Przewozny, 2019).

Laccobius (Dimorpholaccobius) hoberlandti Gentili, 1982

Laccobius hoberlandti Gentili, 1982: 35

Laccobius hoberlandti Gentili, 1982: Gentili, Shaverdo, 2016: 175

Laccobius (Dimorpholaccobius) hoberlandti Gentili, 1982: Przewozny, 2019: 13

Distribution in Azerbaijan: Lerik, Bilyasar (Bilasar) and Divigach (Divaga¢) on Vasharu-Chai
(Vasariicay) River, Alekseyevka (now Burjali (Biircali) (Lankaran rayon), Parakand (SW Lankaran), 20
km SW Lankaran (Gentili, Shaverdo, 2016).

General distribution: Azerbaijan, Iran, Turkey (Przewozny, 2019).

Laccobius (Dimorpholaccobius) meridionalis Gentili, 1974

Laccobius meridionalis Gentili, 1974: 560

Laccobius (Dimorpholaccobius) meridionalis Gentili, 1974: Przewozny, 2019: 14

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Afghanistan, Tajikistan (Przewozny, 2019).

Subgenus Microlaccobius Gentili, 1974

Laccobius (Microlaccobius) gracilis gracilis Motschulsky, 1855

Laccobius gracilis Motsch.: Kasymov, 1972: 123

Laccobius gracilis Motschulsky, 1855: Gentili, Shaverdo, 2016: 175

Laccobius (Microlaccobius) gracilis gracilis Motschulsky, 1855: Przewozny, 2019: 15

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972); Elisavethpol
(now Ganja), Prishib, Arus, Talysh, Lenkoran (Lankaran) (Gentili, Shaverdo, 2016).

General distribution: Transcaucasia, Europa, Algeria, Canary Islands, Morocco, Tunisia, Iran, Israel,
Turkey (Przewozny, 2019).

Laccobius (Microlaccobius) persicus Gentili, 1974
Laccobius persicus Gentili, 1974: Gentili, Shaverdo, 2016: 175
Laccobius (Microlaccobius) persicus Gentili, 1974: Przewozny, 2019: 16
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Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).
General distribution: Azerbaijan, Iran, Turkey (Przewozny, 2019).

Laccobius (Microlaccobius) exilis Gentili, 1974

Laccobius exilis GENTILI, 1974: Gentili, Shaverdo, 2016: 175

Laccobius (Microlaccobius) exilis Gentili, 1974: Przewozny, 2019: 15

Distribution in Azerbaijan: Lenkoran (Gentili, Shaverdo, 2016).

General distribution: Azerbaijan, Armenia, Afghanistan, Cyprus, Iran, Pakistan, China, Tajikistan,
Turkmenistan, Uzbekistan (Przewozny, 2019).

Laccobius (Microlaccobius) alternus Motschulsky, 1855

Laccobius (Microlaccobius) alternus Motschulsky, 1855: Przewozny, 2019: 15
Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Transcaucasia, Europa, Iran, Turkey (Przewozny, 2019).

Tribe Hydrobiusini Mulsant, 1844

Genus Hydrobius Leach, 1815

Hydrobius fuscipes Linnaeus, 1758

Hydrobius fuscipes L.: Kasymov, 1972: 122

Hydrobius fuscipes Linnaeus, 1758: Przewozny, 2019: 16

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl), Astara (Kasymov, 1972).
General distribution: Azerbaijan, Europa, Algeria, Tunisia, Cyprus, lIran, Irag, lIsrael, Far East,
Kazakhstan, Mongolia, China, Syria, Turkey, Uzbekistan (Przewozny, 2019).

Genus Limnoxenus Motschulsky, 1853

Limnoxenus niger Gmelin, 1790

Limnoxenus niger Zchach.: Kasymov, 1972: 122

Distribution in Azerbaijan: Astara (Kasymov, 1972).

General distribution: Europa, Caucasus, Algeria, Morocco, Iran, Israel, Lebanon, Syria, Turkey
(Przewozny, 2019).

Tribe Hydrophilini Latreille, 1802

Genus Hydrochara Berthold, 1827

Hydrochara flavipes Steven, 1808

Hydrophilus flavipes Stev. : Kasymov, 1972: 124

Hydrochara flavipes Steven, 1808: Przewozny, 2019: 19

Distribution in Azerbaijan: Fish farm pond in Neftchala, Barda (Kasymov, 1972).

General distribution: Azerbaijan, Georgia, Europa, Egypt, Morocco, Afghanistan, Iran, Irag, Kuwait,
Kazakhstan, Tajikistan, Turkmenistan, Turkey, Uzbekistan, China (Przewozny, 2019).

Genus Hydrophilus Geoffroy, 1762

Subgenus Hydrophilus Geoffroy, 1762

Hydrophilus (Hydrophilus) piceus Linnaeus, 1758

Hydrous piceus L.: Kasymov, 1972: 123

Hydrophilus (Hydrophilus) piceus Linnaeus, 1758: Przewozny, 2019: 20

Distribution in Azerbaijan: Lenkoran (Veysig, 1939), Neftchala, Mingechevir water reservoir
(Kasymov, 1972).

General distribution: Azerbaijan, Europa, Algeria, Egypt, Iran, Far East, Israel, Kazakhstan,
Kyrgyzstan, Lebanon, Syria, Tajikistan, Turkey, West Siberia (Przewozny, 2019).



CHECKLIST OF AQUATC BEETLES IN AZERBAIJAN REPUBLIC o7

Subfamily Chaetarthriinae Bedel, 1881

Tribe Anacaenini M. Hansen, 1991

Genus Anacaena Thomson, 1859

Anacaena limbata Fabricius, 1792

Anacaena limbata F.: Kasymov, 1972: 122

Distribution in Azerbaijan: Shusha (Kasymov, 1972).

General distribution: Europa, Caucasus, Algeria, Iran, Israel, Kazakhsatn, Syria, Turkey, West Siberia,
Far East (Przewozny, 2019).

Subfamily Enochrinae Short & Fikacek, 2013

Genus Cymbiodyta Bedel, 1881

Cymbiodyta marginella Fabricius, 1792

Cymbiodyta marginella F.: Kasymov, 1972: 123

Cymbiodyta marginella Fabricius, 1792: Przewozny, 2019: 23

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: Azerbaijan, Armenia, Europa, Kazakhstan, Turkey, Uzbekistan, West Siberia
(Przewozny, 2019).

Genus Enochrus Thomson, 1859

Subgenus Enochrus Thomson, 1859

Enochrus (Enochrus) melanocephalus Olivier, 1793

Enochrus melanocephalus Ol.: Kasymov, 1972: 123

Distribution in Azerbaijan: Fish farm pond in Neftchala (Kasymov, 1972)

General distribution: Armenia, Europa, Algeria, Afghanistan, East Siberia, Far East, Israel, Kyrgyzstan,
Turkey, Uzbekistan, Inner Mongolia (Przewozny, 2019).

Subgenus Lumetus Zaitzev, 1908

Enochrus (Lumetus) fuscipennis Thomson, 1884

Enochrus fuscipennis Thoms.: Kasymov, 1972: 123

Enochrus (Lumetus) fuscipennis Thomson, 1884: Przewozny, 2019: 24

Distribution in Azerbaijan: Fish farm pond in Neftchala (Kasymov, 1972).

General distribution: Azerbaijan, Armenia, Europa, Tunisia, East and West Siberia, Iran, Kyrgyzstan,
Kazakhstan, China, Turkey, Uzbekistan (Przewozny, 2019).

Enochrus (Lumetus) quadripunctatus Herbst, 1797

Enochrus quadripunctatus Hrbst.: Kasymov, 1972: 123

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl), Astara (Kasymov, 1972).
General distribution: Europa, East and West Siberia, Far East, China, Iran, Israel, Kirgyzstan,
Kazakhstan, Mongolia, Tajikistan, Turkey (Przewozny, 2019).

Enochrus (Lumetus) testaceus Fabricius, 1801

Enochrus (Lumetus) testaceus Fabricius, 1801: Przewozny, 2019: 24

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Armenia, Europa, Tunisia, East and West Siberia, Far East, Iran,
Japan, Kazakhstan, Turkey, China (Przewozny, 2019).

Enochrus (Lumetus) bicolor Fabricius, 1792

Enochrus bicolor F.: Kasymov, 1972: 123

Enochrus (Lumetus) bicolor Fabricius, 1792: Przewozny, 2019: 23

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).
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General distribution: Azerbaijan, Armenia, Europa, East and West Siberia, Far East, Iran, Japan,
Kazakhstan, Mongolia, China, Nepal, South Korea, Tajikistan, Turkey, Uzbekistan, Algeria, Canary
Islands, Egypt, Morocco, Tunisia (Przewozny, 2019).

Subgenus Methydrus Rey, 1885

Enochrus (Methydrus) nigritus Sharp, 1873

Enochrus nigritus Sharp, 1873: 262

Enochrus (Methydrus) nigritus Sharp, 1873: Przewozny, 2019: 25

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Armenia, Morocco, Tunisia, Europa, lIran, Kazakhstan, Turkey
(Przewozny, 2019).

Enochrus (Methydrus) hesperidum Sharp, 1870

Enochrus hesperidum Sharp, 1870a: 6

Enochrus (Methydrus) hesperidum Sharp, 1870: Przewozny, 2019: 25

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Israel, Saudi Arabia, Yemen (Przewozny, 2019).

Subfamily Acidocerinae Zaitzev, 1908

Genus Helochares Mulsant, 1844

Subgenus Helochares Mulsant, 1844

Helochares (Helochares) obscurus O.F. Muller, 1776

Hydrophilus obscurus O.F. Miiller, 1776: 69

Helochares (Helochares) obscurus O.F. Miiller, 1776: Przewozny, 2019: 26

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Europa, Iran, lIsrael, Kazakhstan, Turkey, West Siberia, China
(Przewozny, 2019).

Subfamily SPHAERIDIINAE Latreille, 1802

Tribe Coelostomatini L. Heyden, 1891

Genus Coelostoma Brullé, 1835

Subgenus Coelostoma Brullé, 1835

Coelostoma (Coelostoma) orbiculare Fabricius, 1775

Hydrophilus orbiculare Fabricius, 1775: 229

Coelostoma orbiculare Fabr.: Kasymov, 1972: 122

Coelostoma (Coelostoma) orbiculare Fabricius, 1775: Przewozny, 2019: 27
Distribution in Azerbaijan: Astara (Kasymov, 1972).

General distribution: Azerbaijan, Armenia, Europa, East and West Siberia, China, Iran, Japan,
Kazakhstan, Turkey (Przewozny, 2019).

Tribe Megasternini Mulsant, 1844

Genus Cercyon Leach, 1817

Subgenus Cercyon Leach, 1817

Cercyon (Cercyon) lateralis Marsham, 1802

Dermestes lateralis Marsham, 1802: 69

Cercyon (Cercyon) lateralis Marsham, 1802: Przewozny, 2019: 30

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Armenia, Europa, Canary Island, East and West Siberia, Far East,
Kazakhstan, Tajikistan (Przewozny, 2019).



CHECKLIST OF AQUATC BEETLES IN AZERBAIJAN REPUBLIC 59

Cercyon (Cercyon) haemorrhoidalis Fabricius, 1775

Dermestes picinus Marsham, 1802: 69

Copelatus haemorrhoidalis (Fabr.): Kasymov, 1972: 117

Limnebius picinus Mrsh.: Kasymov, 1972: 121

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: E: AL AR AU AZ BH BU BY CR CT CZ DE EN FA FI FR GB GE GG GR HU
IRIT LALT ME NL NR NT PL PT SK SL SP ST SV SZ UK YU N: AG TU A: ESFE IS SY TR WS
AURI NARi NTRi ORRIi (Przewozny, 2019).

Tribe Sphaeridiini Latreille, 1802

Genus Sphaeridium Fabricius, 1775

Sphaeridium scarabaeoides Linnaeus, 1758

Dermestes scarabaeoides Linnaeus, 1758: 356

Sphaeridium scarabaeoides Linnaeus, 1758: Przewozny, 2019: 35

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Armenia, Europa, Tunisia, East and West Siberia, Far East, China,
Israel, Japan, Kyrgyzstan, Kazakhstan, Tajikisnat, Turkey, Uzbakistan (Przewozny, 2019).

Sphaeridium substriatum Faldermann, 1838

Sphaeridium substriatum Faldermann, 1838: 8

Sphaeridium substriatum Faldermann, 1838: Przewozny, 2019: 35

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Armenia, Europa, Algeria, Egypt, Tunisia, East and West Siberia, Far
East, Israel, Kazakhstan, Mongolia, China, Tajikistan, Turkmenistan, Turkey (Przewozny, 2019).

Family DRYOPIDAE Billberg, 1820

Genus Helichus Erichson, 1847

Helichus asiaticus Motschulsky, 1845

Helichus asiaticus Solsky: Kasymov, 1972: 124

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargél), Agsu, Sheki, Lenkoran
(Kasymov, 1972).

General distribution: Eastern Europe, Caucasus, Transcaucasia, Central Asia (Kasymov, 1972).

Helichus solskyi Zaitzev, 1908

Helichus solskyi Zaitz.: Kasymov, 1972; 124

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl), Geoktepe, Ganja (Kasymov,
1972).

General distribution: Europa, Caucasus, Middle Asia, Iran, Mongolia (Kasymov, 1972).

Helichus angulicollis Reitter, 1887

Helichus angulicollis Rttr.: Kasymov, 1972: 124

Distribution in Azerbaijan: Ganja, Geoktepe (Kasymov, 1972).
General distribution: Caucasus (Kasymov, 1972).

FAMILY HYDROCHIDAE Thomson, 1859

Genus Hydrochus Leach, 1817

Hydrochus flavipennis Kster, 1852

Hydrochus flavipennis Kister, 1852: Przewozny, 2019: 9

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Europa, Tunisia, Iran, Turkey (Przewozny, 2019).
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Hydrochus nodulifer Reitter, 1897

Hydrochus nodulifer Reitter, 1897: Przewozny, 2019: 9
Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).
General distribution: Azerbaijan, Iran, Turkey (Przewozny, 2019).

Family SPERCHEIDAE Erichson, 1837

Genus Spercheus Kugelann, 1798

Spercheus emarginatus Schaller, 1783

Dytiscus emarginatus Schaller, 1783: 327

Spercheus emarginatus Schaller, 1783: Przewozny, 2019: 10

Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Europa, Far East, Iran, Kazakhstan, Tajikistan, Turkey (Przewozny,
2019).

Family GEORISSIDAE Laporte, 1840

Genus Georissus Latreille, 1809

Subgenus Neogeorissus Sato, 1972

Georissus (Neogeorissus) laesicollis Germar, 1832

Georissus (Neogeorissus) laesicollis Germar, 1832: Przewozny, 2019: 9
Distribution in Azerbaijan: Azerbaijan (Przewozny, 2019).

General distribution: Azerbaijan, Europa, Lebanon, Turkey (Przewozny, 2019).

Family HYDRAENIDAE Mulsant, 1844

Subfamily Hydraeninae Mulsant, 1844

Genus Hydraena Kugelann, 1794

Hydraena (Hydraena) anatolica Janssens, 1963

Hydraena (Hydraena) anatolica Janssens, 1963: Darilmaz, Ostovan, Ghahari, 2017: 241
General distribution: Armenia, Azerbaijan, Iran, Turkey (Darilmaz, Ostovan, Ghahari, 2017).

Hydraena (Hydraena) dentipalpis Reitter, 1888

Hydraena (Hydraena) dentipalpis Reitter, 1888: Darilmaz, Ostovan, Ghahari, 2017: 241
General distribution: Armenia, Azerbaijan, Georgia, Iran, Russia (South European Territory),
Turkey (Darilmaz, Ostovan, Ghahari, 2017).

Hydraena (Hydraena) grandis Reitter, 1885

Hydraena (Hydraena) grandis Reitter, 1885: Darilmaz, Ostovan, Ghahari, 2017: 241
General distribution: Albania, Armenia, Azerbaijan, Bosnia-Herzegovina, Bulgaria,
Greece, Iran, Macedonia, Romania, Serbia, Turkey (Darilmaz, Ostovan, Ghahari, 2017).

Hydraena (Hydraena) janeceki Jaach, 1987
Hydraena (Hydraena) janeceki Jach, 1987: Darilmaz, Ostovan, Ghahari, 2017: 241
General distribution: Azerbaijan, Iran (Darilmaz, Ostovan, Ghahari, 2017).

Hydraena (Hydraena) proesei Skale and Jich, 2011
Hydraena (Hydraena) proesei Skale and Jiach, 2011: Darilmaz, Ostovan, Ghahari, 2017: 242
General distribution: Azerbaijan, Iran (Darilmaz, Ostovan, Ghahari, 2017).

Subfamily Ochthebiinae Thomson, 1859
Genus Ochthebius Leach, 1815
Ochthebius (Asiobates) adventicius Jich, 1990
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Ochthebius (Asiobates) adventicius Jach, 1990: Darilmaz, Ostovan, Ghahari, 2017: 244
General distribution: Armenia, Azerbaijan, Georgia, Iran (Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Ochthebius) caucasicus Kuwert, 1887

Ochthebius caucasicus Kuw.: Kasymov, 1972: 121

Ochthebius (Ochthebius) caucasicus Kuwert, 1887: Darilmaz, Ostovan, Ghahari, 2017: 244

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Garayazi) (Kasymov, 1972).
General distribution: Afghanistan, Armenia, China (Tibet), Georgia, Iran, Kazakhstan, Kyrgyzstan,
Mongolia, Nepal, Tajikistan, Turkmenistan, Uzbekistan (Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Asiobates) lenkoranus Reitter, 1885
Ochthebius (Asiobates) lenkoranus Reitter, 1885: Darilmaz, Ostovan, Ghahari, 2017: 244
General distribution: Azerbaijan, Iran (Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Asiobates) limbicollis Reitter, 1885
Ochthebius (Asiobates) limbicollis Reitter, 1885: Darilmaz, Ostovan, Ghahari, 2017: 244
General distribution: Azerbaijan, Iran (Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Ochthebius) lividipennis Peyron, 1858

Ochthebius (Ochthebius) lividipennis Peyron, 1858: Darilmaz, Ostovan, Ghahari, 2017: 246
General distribution: Azerbaijan, Armenia, Austria, Bulgaria, Croatia, Cyprus, Czechia,
Egypt, Greece, Hungary, Iran, Israel, Italy, Lebanon, Poland, Romania, Serbia, Slovakia,
Syria, Turkey. (Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Ochthebius) meridionalis Rey, 1885

Ochthebius marinus meridionalis Rey.: Kasymov, 1972: 121

Ochthebius (Ochthebius) meridionalis Rey, 1885: Darilmaz, Ostovan, Ghahari, 2017: 247

Distribution in Azerbaijan: Agstafa, Garayazi (Jandargol (Candargdl) (Kasymov, 1972).

General distribution: Armenia, Austria, Azerbaijan, Bulgaria, Croatia, Czechia, Egypt, France, Greece,
Hungary, Iran, Iraqg, Israel, Italy, Montenegro, Morocco, Poland, Roma nia, Russia (South European
Territory), Saudi Arabia, Serbia, Slovakia, Spain, Switzerland, Tunisia, Turkey, Turkmenistan, Ukraine
(Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Ochthebius) puberulus Reitter, 1885

Ochthebius puberulus Rttr.: Kasymov, 1972: 121

Distribution in Azerbaijan: Baku (Baki) (Kasymov, 1972).

General distribution: Georgia, Iran (Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Ochthebius) ragusae Kuwert, 1887

Ochthebius (Ochthebius) ragusae Kuwert, 1887: Darilmaz, Ostovan, Ghahari, 2017: 247

General distribution: Afghanistan, Albania, Armenia, Azerbaijan, Cyprus, Egypt (Sinai),

France, Georgia, Greece, Iran, Israel, Italy, Lebanon, Macedonia, Saudi Arabia, Syria, Tajikistan, Turkey,
Turkmenistan, Uzbekistan (Darilmaz, Ostovan, Ghahari, 2017).

Ochthebius (Ochthebius) schneideri schneideri Kuwert, 1887

Ochthebius schneideri Kuw.: Kasymov, 1972: 121

Ochthebius (Ochthebius) schneideri schneideri Kuwert, 1887: Darilmaz, Ostovan, Ghahari, 2017: 247
Distribution in Azerbaijan: Baku (Kasymov, 1972).

General distribution: Azerbaijan, Iran, Iraq, Syria, Turkey, Turkmenistan (Darilmaz, Ostovan, Ghahari,
2017).
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Ochthebius (Ochthebius) cf. evanescens Sahlberg, 1875

Ochthebius (Ochthebius) cf. evanescens Sahlberg, 1875: Darilmaz, Ostovan, Ghahari, 2017: 247

General distribution: Azerbaijan, Bosnia-Herzegovina, Croatia, Italy, Mongolia, Montenegro,

Romania, Russia (East Siberia, West Siberia), Serbia, Slovenia, Turkey, Ukraine (Darilmaz, Ostovan,
Ghahari, 2017).
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Abstract \
(anpossesses about 241 species of reptiles, which 55 species of them (22.8%) are endemic to Iran.

Agamidae is the important family of reptile in Iran with 22 species, which is poor in terms of
chromosomal studies. In this paper, karyological survey was made for four species of the family
Agamidae by bone marrow cell preparations. Karyotype of male and female of Laudakia caucasia
(2n=34) was consisted of 6 pairs macro and 11pairs of microchromosomrs. Karyotype of Laudakia
nupta nupta (2n=36) was including of 6 pairs of macro and 12 pairs of microchromosomes.
Karyotype of Phrynocephalus scutellatus (2n=46) was consisted of 22 macro and 24
microchromosomes, which is reported here for the first time. Also, new cytotype of Traplus agilis
agilis (2n=49) is reported here for the first time. Karyotype of this species was consisted of 21 large
acrocentric and 28 microchromosomes, which one of the acrocentric chromosomes may be a sex
chromosome.

wwords: Agamid, Chromosome, Iran, Karyotype, Lizards. /

INTRODUCTION

Agamidae is the fourth largest family among lacertilians and distributed from Africa thought Asia to
Australia. According to Mozaffari et al. (2016) Iran possesses about 225 species of reptiles including 18
species of Agamidae family. In recent years, several new species have been described and new records
published. As a result, the number of reptile species in Iran is increasing very rapidly, 31 new species
have been added between 2000 to 2014 (Safaei-Mahroo et al., 2015). According to Safari-Maroo et al.
(2015) Iran has about 241 species of reptiles which is 55 species (22.8 %) of them are endemic and also
including 22 species of Agamidae family. The first described reptile chromosomes were from the sand
lizard (Lacerta agilis), which was reported by Tellyesniczky (1897). Existence of microchromosomes in
iguanind and teiid lizards reported for the first time by Painter (1921). As the discipline of reptile
cytogenetics grew over the last century, it became clear that reptiles are an exceptional group in which to
study chromosome evolution, as they display a high level of diversity in chromosome number and
morphology (Olmo, 2008), differ in the absence or presence of microchromosomes, and have diversity in
sex determination systems and sex chromosomes (Ezaz et al. 2009; Pokorna et al., 2011; Gamble et al,
2015). There are diploid chromosome numbers range from 2n = 20 in a lizard (Rampholeon spectrum) to
2n = 68 in a freshwater turtle (twist-neck turtle, Platemys platycephala). In this paper karyological studies
of four species of Agamidae are presented.
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MATERIAL AND METHODS

Karyological analyses were carried out on four species of agamids, which are collected from Semnan
province of Iran (Table 1). They were intraperitoneally injected with 0.1 ml of phytohemaglutinin (PHA)
per gram body weight for 24 h and with 0.1 ml colchicine solution (2mg/ml) per gram body weight for 5
h before sacrifice. The bone marrow cells were treated with 0.075M KCI for 20 min and fixed in acetic
acid-methanol (1:3) solution. Mitotic chromosome preparations were made by an air dry method and
stained by the Geimsa solution. The karyotype was determined for each specimen on the basis of
comparing photographs of 10 metaphase cells. The photographs of chromosomes enlarged were measured
and numbered. Calculation for centromeric index and arm ratio on each chromosome is used accordingly
to Levan et al., (1964).

TABLE 1. Summary of the information on sampling lizards for this study

Species Geographic Coordinates Altitude  Locality
(m)
Paralaudakia caucasia 53°37'E, 35°42'N 1662 Semnan: neck of Ahovan
Laudakia nupta nupta 55°47'E, 36°46' N 1180 Semnan: Kharturan National Park
Phrynocephalus scutellatus 54°25'E, 35°38'N 1134 Semnan: Moaleman 56 Km
towards Damghan.
Traplus agilis agilis 54°20'E, 35°53'N 1107 Semnan: Damghan,35 Km towards
Moaleman

RESULTS AND DISCUSSION

Family Agamidae

Laudakia caucasia_(Eichwald 1831)

Laudakia of Iran has been studied by Anderson (1963, 1974); Clark et al., (1966); Schleich (1979) and
Natalia et al. (2020). Also, Iranian Laudakia was studied by Rastegar-Pouyani & Nilson (2002); Faizi &
Rastegar-Pouyani (2007). Laudakia has recently been divided into three genera Stellagama, Paralaudakia
and Laudakia (Baig et al., 2012) which Laudakia caucasia placed in the genus Paralaudakia.

The Caucasian agama,_Paralaudakia caucasia, is known from Turkey, Transcaucasia, lIran,
Afghanistan, Pakistan, India, Turkmenistan, Tajikistan, and Uzbekistan (Ahmadzadeh et al., 2008). In
Iran, P. caucasia occurs from sea level to about 4000 m in the mountains of the northern and eastern
Central Plateau (Anderson, 1999). Paralaudakia caucasia has been collected in the northern parts of
Kermanshah province, along the Zagros Mountains (Rastegar- Pouyani, 2002).

Karyotypic studies on agamids have been carried out by Gorman and Shochat (1972), Gorman
(1973), Sokolovski (1975) and Kupriyanova (1984). In addition, Moody and Hutterer (1978) and Witten
(1978) described karyotypic formulas for several Agamids. These studies suggest that Laudakia possess
2n = 36, a pattern considered ancestral for all lizards on the basis of its occurrence in nearly all lizard
families (William & Hall, 1976). The chromosome number of P. caucasia (male) was 2n=34. Karyotype
consisted of 12 Macrochromosomes and 22 microchromosomes. Macrochromosomes have range in size
from 5.36 to 2.06 um (Table 2). Its metaphase plate of chromosomes and karyotype were shown in Figure
(1A, B). Also, the chromosome complements and karyotype of female of this species was similar with
male and karyotype consisted of six pairs of macrometacentric and 11 pairs of microchromosomes
(Fig.2A, B). This chromosome number and karyotype of this species is in agreements with previous
report by Arronet (1965) and differ by Hall (1970) in Moody & Hutterer (1978) which is reported 2n=36.
The different is related in numbers of micochromosomes (2n=12 macrometacentric and 24
microchromosomes).
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FIGURE 1. Paralaudakia caucasia: A, adult (male); B, plate metaphase (2n=34); C, karyotype (6 pairs of
macro metacentric + 11pairs of micro chromosomes). Bar=10um.
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FIGURE 2. Paralaudakia caucasia (female): A, plate metaphase (2n=34); B, karyotype (6 pairs of macro
metacentric + 11pairs of micro chromosomes). Bar=10um.

Laudakia nupta nupta (De Filippi 1843)

Khan and Mirza (1977) divided the populations of L. nupta in Pakistan into two subspecies: L. n nupta
and L.n. fusca. Laudakia n. nupta is one of the largest rock-dwelling aramids occurring in northeastern
and eastern Iraq eastwards through Iran, into Afghanistan and Pakistan. According to Anderson (1999),
L. n. nupta is primarily a species of the southern and southwestern mountains of the Iranian plateau,
distributed mainly on the outer slopes of the Zagros Mountains. Rastegar-Pouyani (2002) collected
specimens of L. n. nupta in the central and east-central regions of Iran. Laudakia n. nupta together with L.
caucasia and L. stellio represents the western radiation of the genus. In 1996 an Iranian expedition
collected L. n. nupta from NE of Semnan province (Rastegar-Pouyani & Nilson, 2002). Previous
chromosome information, indicated that Laudakia n. nupta has chromosome complement of 2n=36 (Hall,
1970) in Mooy & Hutterer (1975). Our female sample was diploid with 2n= 36 chromosomes. The
metaphase plate of chromosomes and karyotype are shown in figure 3. The diploid karyotype consisted of
six pairs of macro-chromosomes and twelve pairs of microchromosomes (Fig.3B). Macrochromosomes
have range in size from 8.25to0 2.62um (Table 3).
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FIGURE 3. Laudakia nupta nupta. A: adult female; B: metaphase plate (2n=36); C: Karyotype (6 pairs of
macrochromosomes + 12 microchromosomes). Bar=10um.
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TABLE 2. Measurements of macrochromosomes of Paralaudakia caucasia.

No. of longarm  shortarm (u) Arm ratio L/S=r L+S
chromosome (W
1 2.73 2.63 1.03 5.36
2 2.46 2.05 1.2 451
3 1.81 1.79 1.01 3.6
4 1.57 1.57 1 3.14
5 1.28 1.16 1.1 2.44
6 1.03 1.03 1 2.06
TABLE 3. Measurements of macrochromosomes of Laudakia nupta nupta.
No. of Long arm (um)  Short arm (um) Arm ratio L+S
chromosome
1 4.7 3.55 1.32 8.25
2 3.88 2.73 1.42 6.61
3 2.85 2.85 1 3.7
4 25 2.37 1.05 4.87
5 2.47 14 1.76 3.87
6 1.33 1.29 1.03 2.62

Phrynocephalus scutellatus (Olivier, 1807)

The genus phrynocephalus Kaup, 1825 encompasses from 28 to 42 species distributed from China to the
western side of the Caspian Sea and Southward to the Arabian Peninsula (Anderson, 1999; Guo & Wang,
2007). There are about 10-12 species of this monophyletic genus in desert regions of Iran (Ebrahimpour
et al. 2022). The Gray Toad-headed Agama Phrynocephalus scutellatus occurs in Iran, Pakistan and
Afghanistan. In Iran, the species is mainly found in desert, semi desert and plain areas covered with
dispersed vegetation cover (Anderson, 1999). According to Solovyeva et al., (2018) Phrynocephalus
contained three main clades: (1) oviparous species from south-western and Middle Asia; (Il) viviparous
species of Qinghai-Tibetan Plateau (QTP); and (I11) oviparous species of the Caspian Basin, Middle and
Central Asia. The reconstruction of ancestral areas indicated that Phrynocephalus originated in Middle
East—southern Middle Asia (Solovyeva et al., 2018). The genus Phrynocephalus has a three range of
chromosome numbers: 2n=44, 46 and 48, which more of them have 2n=48 (Sokolovsky, 1974; Manilo et
al., 1991; Zeng et al., 1997; Malino, 2000). An analysis of 50 well-spread metaphase plates from different
somatic tissue of two male specimens revealed a diploid chromosome count of 2n=46 comprising 22
macrochromosomes and 24 microchromosomes (Fig.4B, C). Macro chromosomes have range in size from
5.27 to 1.08um (Table 4). Karyotype formula of our specimens was similar with karyotype formula of
three species (P. przewalskii; P. fontalis; P. guttatus) which is reported by Zeng et al. (1997) from China.
According to the literatures this is the first chromosome number report for this species.

Traplus agilis agilis (Olivieri 1807)

Trapelus agilis is a species of agama found in Central, West and South Asia, in Iran, Pakistan, India,
Russia, Turkmenistan, Tajikistan, Uzbekistan, Kazakhstan, China, possibly Irag, and Afghanistan. The
genus Trapelus consists of 13 species (Uetz, 2019), which are distributed from northwestern Africa, along
the Saharan border, through the near East to southwest and central Asia (Rastegar-Pouyani, 1999;
Rastegar-Pouyani, 2005; Wagner, 2006; Wagner & Crochet, 2009). Trapelus agilis is distributed on the
Iranian Plateau and in adjacent regions of southwestern Asia (Smid et al., 2014). Rastegar-Pouyani (1999)
reported four subspecies within this complex group: the nominal subspecies T. agilis agilis, occurring on
the central and southern Iranian Plateau; T. a. pakistanensis, restricted to the lowland and semi desert
regions of southeastern Pakistan and to adjoining Indian territory; T. a. sanguinolentus, occupying the
northern Iranian Plateau, vast areas of central Asia and westward into southeastern Europe, and T. a.
khuzestanensis occurring in the southwestern area of the Iranian Plateau and possibly in neighboring
regions of Iraq (Rastegar-Pouyani, 1999). According to literatures (Gorman & Schochat, 1972; Moody &


https://en.wikipedia.org/wiki/Agamidae
https://en.wikipedia.org/wiki/Central_Asia
https://en.wikipedia.org/wiki/West_Asia
https://en.wikipedia.org/wiki/South_Asia

KARYOLOGICAL STUDIES OF FOUR AGAMID LIZARDS 71

C“‘ AN B8 WX AR A3 B A%

R4 Xk A
Na s o 4% A0 0 Yo fn o %0 W W

FIGURE 4. Phrynocephalus scutellatus. A: adult male. B: Metaphase plate (2n=46).C: karyotype (12 pairs
of macro chromosomes+ 11 microchromosomes). Bar=10um.
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TABLE 4. Measurements of macrochromosomes of Phrynocephalus scutellatus.

No. of longarm  shortarm ()  Armratio=r L+S
chromosome ()
1 4.08 1.19 3.42 5.27
2 3.12 1.19 2.62 4.31
3 3 1.28 2.34 4.28
4 2.12 1.07 1.98 3.19
5 1.56 1.26 1.23 2.82
6 1.45 1.18 1.22 2.63
7 1.64 0.76 2.15 2.4
8 1.49 0.87 1.71 2.36
9 1.4 1.36 1.02 2.76
10 1.34 1.14 1.17 2.48
11 1.02 1.02 1 2.04
12 1.08 - - 1.08

Vol.18, No.1

TABLE 5. Measurments of macro- acrocentric chromosomes in Traoelus agilis agilis.

No. of
chromosome

Chromosome type

Long arm (u)

ONO O~ WN -

Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric
Acrocentric

3.94
3.72
2.94
2.61
2.52
2.34
2.26
2.21
1.87
13
1.11
0.91
0.89
0.77
0.76
0.71

Hutterer, 1975; Sokolovsky, 1975; Solleder & Schmid, 1988) from a total of 13 species of the genus
Trapelus, eight of them were counted in chromosome number which seven of them have 2n=46 and one
has 2n=44 chromosomes. Previous chromosome count for Trapelus agilis by Hall (1970) in Moody &
Hutterer (1978) indicated that this species has karyotype that consisted of 24 acrocentric and 22
microchromosomes. Our male specimen was a new cytotype with karyotype including 21 acrocentric and
28 microchromosomes, which one of the acrocentric chromosomes may be sex chromosome (Fig. 5C)
Macro acrocentric chromosomes have range in size from 3.94 to 0.71um (Table 5).
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FIGURE 5. Traplus agilis agilis. A: adult female. B: Metaphase plate (2n=49).C: karyotype (21 macro
acentric chromosomes + 28 microchromosomes). Bar=10um.
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Abstract

The present study investigates the occurrence and the identification of tick species infesting wild
songbirds in northern Iran. Totally, 342 songbirds belonging to 15 families and 37 species were
captured and examined for tick infestation during 2015-2016. Of which, 70 specimens were infested
by ticks (infestation rate = 20.46%). Three tick species detached from examined birds and identified
as follow: Ixodes ricinus (Linnaeus, 1758), Hyalomma sp., and Rhipicephalus sp. The most common
one was I. ricinus. In all infected birds, collected ticks were in immature stages and the number of
specimens of the larval stage was more than in the nymphal stage, and no adult tick was found.
Following songbirds were introduced as new hosts: Petronia petronia (Linnaeus, 1766), Gymnoris
xanthocollis (Burton, E, 1838), Hippolais pallida (Hemprich & Ehrenberg, 1833), Emberiza calandra
Linnaeus, 1758, Acridotheres tristis (Linnaeus, 1766), Oenanthe picata (Blyth, 1847), O. pleschanka
(Lepechin, 1770), Rhodospiza obsoleta (Lichtenstein, MHC, 1823), Serinus pusillus (Pallas, 1811),
and Ficedula parva (Bechstein, 1792) for I. ricinus. The overall mean intensity and mean abundance
were 4.6 and 0.95, respectively. The highest mean intensity, 12.18 ticks per bird, was recorded from
Common Starling. The highest prevalence of infestation was recorded on Common Blackbird (53%).
The most prevalence of tick infestation occurred in the Turdidae family (37.83%) followed by

Passeridae (33.33%) and Sturnidae (28.57%).
wwords: passerine birds, ixodid, Ixodes ricinus, tick infestation. /

INTRODUCTION

Hard ticks (Metastigmata: Ixodidae) are medically important ectoparasites and known as vectors of
important diseases such as lyme borreliosis, tick-borne encephalitis (TBE) and babesiosis to animals and
humans. These hematophagous ectoparasites transmit a wide variety of pathogens including: viruses
(such as tick borne encephalitis and Crimean-Congo hearnorrhagic fever virus), rickettsia (such as
tickborne spotted fever rickettsioses, typhus fever rickettsioses, Scrub Typhus, and Ehrlichioses), bacteria
(such as relapsing fever borrelioses, tularemia and Q fever) and protozoa (such as Babesia species and
Hepatozoon species) (Cupp, 1991; Parola & Raoult, 2001; Labuda & Nuttall, 2008; Nicholson et al.,
2019; Ceylan et al., 2021). The family Ixodidae comprises of 14 genera and approximately 707 species
known throughout the world (Guglielmone et al., 2014). Ticks require vertebrate hosts at each stage of
their life to complete life cycles. Birds, mainly songbirds, are often hosts of ticks (Smith et al., 1996). The
significance of birds as hosts for ticks and tick-borne diseases is more than the other vertebrate hosts
because of their worldwide distribution and wide range of habitat (Smith et al., 1996). The long migration
paths of birds enable these parasites to occupy new areas (Loss et al., 2016; Ogden et al., 2008; Smith et
al., 1996). Additionally, many of the songbirds, especially those are ground foraging species show a
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reasonable high tick infestation rate. Ticks parasitize songbirds, especially in subadult stages (Humair et
al., 1993; Smith et al., 1996). Songbirds are known as hosts of ticks belong to Ixodidae family especially
in following genera: Ixodes, Haemaphysalis and Amblyomma (Guglielmone et al., 2014). About 154
species of ixodid ticks at different stages (larva, nymph or adult) are parasite of birds, of which 40 species
are exclusively parasites of birds for all stages (Guglielmone et al., 2014; Hoogstraal & Aeschlimann,
1982).

Of the 729 currently recognized Ixodidae species more than 41 species of ticks belonging to
Ixodidae has reported in Iran. Almost all these reported species include ixodid ticks on domestic animals
and wild mammals (Deply, 1936; Janbakhsh, 1956; Abbassian-Lintzen, 1960; Mazlum, 1968; Mazlum,
1971; Hoogstraal & Wassef, 1979; Piazak, 1991; Tavakoli, 1997; Nekoui et al., 1999; Kamali et al., 2001;
Telmadarraiy et al., 2004; Aghighi et al., 2007; Rahbari et al., 2007; Razmi et al., 2007; Guglielmone &
Robbins, 2018; Hosseini-Chegeni, 2019).

The avifauna of Iran includes 548 birds, of which approximately 235 species belong to the
songbirds (Dickinson and Christidis, 2014). Despite the importance of wild birds as a transmitter of tick
and tick-borne diseases (Hasle, 2011), no study has been conducted on their tick fauna in Iran.

Due to the rich songbird diversity in the north of Iran and the importance of ticks as a vector of
pathogens, the main objective of this study is evaluating tick infestation rate on songbirds in the north of
Iran.

MATERIAL AND METHODS

Samplings were conducted at 23 different localities of Iran’s northern regions (36°32'49.2" N, 61°09'07.2"
E to 37°03'56.9" N, 48°29'10.6" E) during 2015-2016 (Table 1). The songbirds were captured from
different ecosystems to cover all species of songbirds as many as possible using mist-nets (Fig. 1).

The trapped birds were identified by field guides (Porter & Aspinall, 2016), examined carefully for ticks
by naked eyes and immediately released. Collected ticks were preserved in vials containing 75% ethanol.
Ticks were examined under a stereomicroscope and identified to species level and categorized according
to their developmental stages (Nosek & Sixl, 1972; Filippova, 1977a; Filippova, 1997b; Aeschlimann et
al., 1979; Perry, 2001; Pérez-Eid, 2007; Kleinjan & Lane, 2008; Estrada-Pefa et al., 2018). In order to
reduce bias for small size samples, bird species fewer than ten individuals were excluded from the study.
Parasitological indices, including prevalence, mean intensity, mean abundance of infestation, were
calculated for each infested bird (Lafferty et al., 1997).

To evaluate the association between nutrition and migration with tick infestation, the hosts were
classified based on their trophic guild (granivorous, omnivorous and insectivorous), their feeding habitats
(non-ground feeders and ground feeders) and their migrant guild (sedentary, short-distance migration,
long-distance migration) (Hoyo et al., 1992). Statistical analyses were performed only for Ixodes ricinus
(Linnaeus, 1758) because it was the most common tick species among hosts that were examined in this
study. Data were statistically analyzed by SPSS version 16 using the chi-square and Fisher exact test. For
bird’s taxon names and taxonomy, we follow Dickinson and Christidis (2014).

RESULTS

From 342 birds, 326 ticks were collected, 263 (80.67%) were in larval stage and, 63 (19.32%) in the
nymphal stage. These immature ticks were included three genera (Ixodes Latreille, 1795, Rhipicephalus
Koch, 1844 and, Hyalomma Koch, 1844) and three species. The most frequent tick species detected was I.
ricinus (323 individuals, 99%, 260 larvae, 63 nymphs) followed by Hyalomma sp. (1 individual, 0.30%, 1
Larva) and Rhipicephalus sp. (2 individuals, 0.61%, 2 Larva) (Fig. 2).

In this study, I. ricinus were collected from 24 bird species belonging to 32 genere and 13
families, consisting: House Sparrow (Passer domesticus (Linnaeus, 1758)), Tree Sparrow (P. montanus
(Linnaeus, 1758)), Rock Sparrow (Petronia petronia (Linnaeus, 1766)), Chestnut-shouldered Petronia
(Gymnoris xanthocollis (Burton, E, 1838)) from the family Passeridae; Eastern Olivaceous Warbler
(Hippolais pallida (Hemprich & Ehrenberg, 1833)) from the family Sylviidae; Common Chiffchaff
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Sampling localities, birds and the number of ticks per bird. Examined birds/ Infested

birds/ Number of separated ticks.

TABLE 1.

Total 59/16/39 33/10/15_| 6/2/3 3/1/2 1/0/0 9/112 11/0/0 | 3/0/0 11/0/0 | 13/2/2 | 2/0/0 | 13/4/7 | 7/0/0 | 4/0/0 11/3/134 3/1/2 13/7/18 | 3/1/5
Asalem 3/2/5 2/1/1 - - - - - - - - - - - - - - - -
Masal 3/2/3 1/1/1 - - - - - - - - - - - - - - - -
Eshkavarat 4/2/4 1/0/0 - - - - - - - - - - - - - - - -
Nur 3127 1/1/2 - - - - - - - - - - - - - - - -
Chamestan 4/2/3 - - - - - - - - - - - - - - - - -
Vaz-e-olys 2/2/4 2/1/1 - - - - - - - - - - - - - - - -
Bandar Gaz 3/1/5 - - - - - - - - - - - - - - - - -
Gorgan 6/2/6 1/1/1 - - - - - - 1/0/0 - - - - - 1/1/106 - - -
Alangdareh - - - - - - - - - - - - - - - - - -
Azad shahr 1/0/0 - - - - - - - - - - - - - 2/1/9 - - -
Bojnord 1/0/0 6/2/3 - - - - 1/0/0 - - - - - - - - - - -
Shirvan 3/0/0 312 | 2/1/2 2/1/2 - 1/1/2 - - 1/0/0 3/0/0 | 1/0/0 2/1/1 | 3/0/0 - 1/0/0 | 1/1/2 2/0/0 | 2/1/5
Sarakhs 1/0/0 1/0/0 - - - 1/0/0 1/0/0 - - 2/0/0 - - - - - - - | 1/0/0
Kashmar 1/0/0 - - - 1/0/0 2/0/0 - - 2/0/0 - - 4/0/0 - - 1/0/0 - - -
Tandoreh 1/0/0 31 | 2/11 1/0/0 - 1/0/0 2/0/0 - 1/0/0 3/2/2 | 1/0/0 1/1/2 | 4/0/0 | 2/0/0 2/0/0 | 1/0/0 - -
| Dargaz 1/0/0 1/0/0 - - - - - - - - - 2/2/4 - |_2/0/0 - - 2/2/3 -
Lotf abad 2/0/0 3/2/3 - - - - 1/0/0 - 2/0/0 2/0/0 - 2/0/0 - - - | 1/0/0 - -
Kalat 1/0/0 1/0/0_| 2/0/0 - - - 2/0/0 - 2/0/0 1/0/0 - - - - 3/1/19 - - -
Qarah su 3/0/0 - - - - - - - - - - - - - - - - -
Dam Zavin 2/0/0 - - - - - - - - - - 2/0/0 - - - - - -
Ortokand 4/0/0 - - - - - 1/0/0 - - - - - - - - - - -
Kardeh 3/0/0 1/0/0 - - - 1/0/0 2/0/0 | 2/0/0 - - - - - - - - 2/1/1 -
Mashhad 71112 2/0/0 - - - 3/0/0 1/0/0 1/0/0 2/0/0 2/0/0 - - - - 1/0/0 - 714114 -
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3/0/0 5/1/5 2/0/0 6/1/5 4/1/4 6/2/2 2/1/3 14/2/24 12/0/0 51/6/20 7/2/6 3/1/5 2/0/0 1/0/0 10/2/3 2/1/4 1/0/0 4/1/9 2/1/4 342/70/32
- - - - | 200 - - 2/1/9 - 213 - - - - - - - - -
- - - - 2/1/4 - - 3/1/15 2/0/0 1/1/3 - - - - - - - - -
- - - - - - - 3/0/0 - Y15 | 1/0/0 - - - - - - - -
- - - - - - - - | 20000 2015 | 1/0/0 - - - - - - - -
- - - - - - - 2/0/0 2/0/0 5/2/4 2/2/6 - - - - 1/1/4 - - -
- - - - - - - - - - - - - - e - - - -
- - - - - - - 3/0/0 1/0/0 7/0/0 3/0/0 - - - 3/1/1 - - - -
- | s - - - - - - | 300 - - - - - - - - - -
2/0/0 1/0/0 - 2/1/5 - 1/0/0 - - 2/0/0 2/0/0 - - - - - - - - -
1/0/0 1/0/0 1/0/0 1/0/0 - - - - - 1/0/0 - 3/1/5 - 1/0/0 1/0/0 1/0/0 - - -
- | o0 - - - | woio - - - - - - - - - - - - -
- - 1/0/0 1/0/0 - 1/0/0 - - - 3/0/0 - - 2/0/0 - 2/0/0 - - - -
- 1/0/0 - - - 21212 - 1/0/0 - 10/0/0 - - - - - - - - -
- - - 1/0/0 - - - - - 3/0/0 - - - - 1/0/0 - - - 2/1/4
- - - | 1000 - | woio - - - - - - - - - - - | o -
- - - - - - - - - 4/0/0 - - - - - - - - -
- - - - - - 2/113 - - 10/0/0 - - - - 2/0/0 - 1/0/0 3/1/9 -
[72]
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TABLE 2. Ixodes ricinus collected from passerine birds in the north of Iran. Exa. b, Examined birds; Inf.

b, Infested birds; P., Prevalence;
Omnivorous and 1., insectivorous. * Record on new host.

M.1., Mean intensity; M.A., Mean abundance, G., Granivorous; O.,

0 z z ed =gyl
% S % © | o No of ticks % % =3 §§ S8
= 3 o S| &P found > 3 |95 23 2 s
3 E g o3 ' > ° g3 ge
< 2 g ; o
% o
@® - 4 =
Q < =}
s| 2| 8
® a
Passeridae House Sparrow | Passer domesticus 59 16 | 27.11 | 35 41 39| 243 | 0.66 O | Sedentary bird | Ground feeder
Tree Sparrow | Passermontanus | 33| 10| 030 | 14| 1| 15| 15| 045 O | Sedentary bird | Ground feeder
Rock Sparrow | Petronia petronia* | 6 2] 033 3] 0 3| 15| 05 Gr | Sedentary bird | Ground feeder
Chestnut- Gymnoris 3 1 0.33 2 0 2 2| 066 Gr | Short-distance | Ground feeder
shouldered xanthocollis * migratory bird
Petronia
Pale Rock Carpospiza 1 0 0 0 0 0 0 0 Gr | Short-distance | Ground feeder
Sparrow brachydactyla migratory bird
Sylviidae Eastern Hippolais pallida* 9 1 0.11 2 0 2 0| 0.22 I | Short-distance | Non-ground
Olivaceous migratory bird | feeder
Warbler
Booted Warbler Iduna caligata 11 0 0 0 0 0 0 0 I | Long-distance | ground feeder
migratory bird
. Clamorous Acrocephalus 3 0 0 0 0 0 0 0 I | Short-distance | Non-ground
Acrocephalidae Reed Warbler stentoreus migration | feeder
Greater Sylvia communis 11 0 0 0 0 0 0 0 I | Long-distance | Non-ground
Whitethroat migratory bird | feeder
Phylloscopidae Common Phylloscopus 13 2 0.15 2 0 2 1| 015 I | Long-distance | Ground feeder
chiffchaff collybita migratory bird
Scotocercidae Streaked scrub Scotocerca 2 0 0 0 0 0 0 0 | | Sedentary bird | Ground feeder
warbler inquieta
Emberizidae Corn Bunting Emberiza Gr | Sedentary bird | Ground feeder
calandra* 13 4 0.30 7 0 71 175 | 053
Long-distance | Ground feeder
Red-headed Emberiza Gr | migratory bird
Bunting bruniceps 7] 0 0ol ol o] o 0 0
Sittidae Eurasian Sitta europaea 4 0 0 0 0 0 0 0 I | Sedentary bird | Ground feeder
Nuthatch
Sturnidae Common Sturnus vulgaris 13 | 446 | 121 Short-distance | Ground feeder
Starling migratory bird
11 3 027 | 95| 39 4 6 8 0]
Common Acridotheres 3 1 0.33 2 0 2 2| 0.66 O | Sedentary bird | Ground feeder
mynah tristis*
Common Turdus merula 13 7 053 | 16 2| 18 | 257 | 138 I | Short-distance | Ground feeder
Turdidae migratory bird
Blackbird
European Erithacus 3 1 0.33 5 0 5 51 1.66 I | Short-distance | Ground feeder
Robin rubecula migratory bird
Mourning Oenanthe lugens 3 0 0 0 0 0 0 0 I | Short-distance | Ground feeder
Wheatear migratory bird
Muscicapidae Eastern Pied Oenanthe picata 5 1 0.2 2 3 5 5 1 I | Short-distance | Ground feeder
P Wheatear migratory bird
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Hume's Oenanthe 2 0 0 0 0 0 0 0 I | Sedentary bird | Ground feeder
Wheatear albonigra
Pied Wheatear Oenanthe 6 1 0.16 4 1 5 51 083 I | Long-distance | Non- Ground
pleschanka migratory bird | feeder
Black Redstart Phoenicurus 4 1 0.25 4 0 4 4 1 I | Long-distance | Ground feeder
ochruros migratory bird
Red-breasted Ficedula parva* 10 2 0.2 3 0 3 15 0.3 I | Long-distance | Ground feeder
Flycatcher migratory bird
Fringillidae Desert Finch Rhodospiza 6 2 0.33 2 0 2 0| 033 Gr | Sedentary bird | Ground feeder
obsoleta*
Fire-fronted Serinus pusillus 2 1 05 3 0 3 3 15 Gr | Sedentary bird | Ground feeder
Serin
Common 171 o
chaffinch Fringilla coelebs 14 2 014 | 20 41 24 12 Ground feeder
Short-distance
migratory bird
European Carduelis chloris 12 0 0 0 0 0 0 0 Gr | Short-distance | Ground feeder
Greenfinch migratory bird
Paridae Great Tit Parus major 51 6 011 | 19 1] 20| 333 | 0.39 O | Sedentary bird | Non-ground
feeder
Blue Tit Cyanistes 7 2 0.28 4 2 6 3] 085 O | Sedentary bird | Ground feeder
caeruleus
Alaudidae Crested Lark Galerida cristata Sedentary bird | Ground feeder
3 1 0.33 4 1 5 5| 166 Gr
Lesser Short- Calandrella 2 0 0 0 0 0 0 0 O | Sedentary bird | Ground feeder
toed Lark rufescens
Hirundinidae | Barn Swallow Hirundo rustica 1 0 0 0 0 0 0 0 I | Long distance | Non-ground
migration | feeder
Corvidae Common Pica pica 2 1 0.5 3 1 4 4 2 O | Sedentary bird | Ground feeder
Magpie
Carrion Crow Corvus corone 1 0 0 0 0 0 0 0 O | Sedentary bird | Ground feeder
Motacillidae | White Wagtail Motacilla alba 4 1 0.25 6 3 9 9| 225 I | Short-distance | Ground feeder
migration
Oriolidae Golden Oriol Oriolus oriolus 2 1 0.5 3 1 4 4 2 O | Long-distance | Ground feeder
migratory bird
Total 34| 70 26 | 63| 32
2 0 3

TABLE 3. Other tick species collected on songbirds in the north of Iran.

*Record on new host.

Host family ~ Common Host species Number No  Prevalence Rhipicephalus Hyalomma
name examined of sp. sp.
birds infes L/N/A L/N/A
ted
birds
Paridae Great Tit Parus major 51 1 1.96 0/2/0 -
Emberizidae Corn Emberiza calandra 1 7.6 - 0/1/0
Bunting 13
Total 0/2/0 0/1/0
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FIGURE 1. Bird sampling localities in the north of Iran. The 23 sampling stations are showed by red dots.

(Phylloscopus collybita (Vieillot, 1817)) from the family Phylloscopidae; Corn Bunting (Emberiza
calandra Linnaeus, 1758)) from the family Emberizidae; Common Starling (Sturnus vulgaris Linnaeus,
1758), Common Mynah (Acridotheres tristis (Linnaeus, 1766)) from the family Sturnidae, (Common
Blackbird Turdus merula Linnaeus, 1758) from the family Turdidae; Desert Finch (Rhodospiza obsoleta
(Lichtenstein, MHC, 1823)), Fire-fronted Serin (Serinus pusillus (Pallas, 1811)), Common chaffinch
(Fringilla coelebs Linnaeus, 1758) from the family Fringillidae; Great Tit (Parus major Linnaeus, 1758),
Blue Tit (Cyanistes caeruleus Linnaeus, 1758) from the family Paridae; Crested Lark (Galerida cristata
(Linnaeus, 1758)) from the family Alaudidae; (Red-breasted Flycatcher Ficedula parva (Bechstein,
1792), European Robin Erithacus rubecula (Linnaeus, 1758), Eastern Pied Wheatear Oenanthe picata
(Blyth, 1847), Pied Wheatear Oenanthe pleschanka (Lepechin, 1770), Black Redstart Phoenicurus
ochruros (Gmelin, SG, 1774) from the family Muscicapidae; Common Magpie (Pica pica (Linnaeus,
1758)) from the family Corvidae; White Wagtail (Motacilla alba Linnaeus, 1758) from the family
Motacillidae, Golden Oriol (Oriolus oriolus (Linnaeus, 1758)) from the family Oriolidae (Table 2).

Rhipicephalus sp. specimens were separated from the Paridae (Great Tit) (Table 3).
Rhipicephalus specimens were damaged and the specimen belonging to the genus Hyalomma was in
premarginal stage, therefore they only identified at the genus level. Ticks were located on the anterior part
of the body, around the eyes, crown, and forehead.

The overall mean intensity and mean abundance were 4.6 and 0.95, respectively. The highest
mean intensity, 12.18 ticks per bird, was recorded from Common Starling, followed by Common
Chaffinch and European Robin with 1.71 and 1.66 per bird, respectively. The highest prevalence of
infestation was recorded on Common Blackbird (53%). The most prevalence of tick infestation occurred
in the Turdidae family (37.83%) followed by Passeridae (33.33%) and Sturnidae (28.57%).

In order to evaluate the association between trophic guild, feeding habitats and their migrant guild
with tick infestation, Fisher's exact and Chi-square tests were performed. Feeding habitats and their
migrant guild represented significant association with tick infestation (P= 0.02 and P= 0.03 respectively,
P< 0.05) but no association was observed between trophic guild and tick infestation (P=0.217, P> 0.05).

DISSCUSSION

In the past few decades, there has been a surge of interest in research on ticks. This increasing interest is
because of their economic and medically importance as vectors of dangerous diseases to animals and
humans (Aeschlimann et al., 1979; Estrada-Pefia et al., 2018). In these studies, birds with their flying
capability and their essential roles in transportation and spreading ticks and tick-borne diseases to new
areas have drawn more attention compared to other vertebrate hosts (Loss et al., 2016; Ogden et al., 2008;
Smith et al., 1996). However, the study of ticks associated with wild birds has been neglected in Iran.
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FIGURE 2. Ixodes ricinus larva: A. dorsal view, B. ventral view; Ixodesricinus nyph: C. dorsal view, D.
ventral view; Hyalomma sp. nymph: E. dorsal view, F. ventral view; Rhipicephalus sp. larva: G. dorsal
view, H. Basis capituli and scutum (200 um).
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In the current study, ticks infesting songbirds were investigated in the north of Iran, which is a contact
zone hotspot of songbirds (Aliabadian et al., 2005). This study reports three ixodid ticks, including
I. ricinus, Hyalomma sp. and Rhipicephalus sp. from 70 out of 342 examined songbirds. Birds, especially
songbirds are known as the host of ticks in subadult stages (Humair et al., 1993; Fourie et al., 2006;
Ogrzewalska et al., 2010; da Cunha Amaral et al., 2013; Maturano et al., 2015).

In this study, only larval and nymphal stages were found on examined birds, and no adult ticks
were found. The genus Ixodes are known as commonly or even exclusively parasitizing birds especially
immature stages, which this study corroborates (Klaus et al., 2016; Papadopoulos et al., 2001). The most
common tick species collected in this study was I. ricinus, constituted 94% (323 of 342) of all collected
ticks. The previous studies have been reported it on domestic ruminant in northern mountain slopes and
humid and lower hills of Caspian Sea from spring to autumn (Abbassian-Lintzen, 1960; Hoogstraal &
Valdez, 1980; Hosseini-Vasoukolaei et al., 2014; Hosseini-Chegeni et al., 2019; Nabian et al., 2007;
Razmi et al., 2007; Vahedi-Noori et al.,2012). I. ricinus has also been collected from foxes in the north
and northwest of Iran (Meshgi et al. 2009). This species is known as one of the most critical vectors of
many of Europe’s tick-borne diseases and as telotropic parasite, in immature stages feed on small
mammals, birds and, lizards and in adult stage prefer large mammals (Estrada-Pefia et al., 2018). Our
study showed that I. ricinus infestation rate was 20.46% (parasitize 70 examined birds), which is
considerable in comparison with other tick infestation rates (Hyalomma sp. and Rhipicephalus sp.
1.71%). Birds, especially songbirds, have been frequently introduced in various studies as an obvious host
for immature I. ricinus (Ciebiera et al., 2019; Humair et al., 1993). In this study, both nymphal and larval
stages of I. ricinus have been reported, but the larval stage was more frequent on songbirds
(nymphal/larval ratios 0.24, 63 nymphs and 260 larvae).

200
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[u]
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FIGURE 3. Number of infested and non-infested birds in relation to their feeding behaviour, Red: Positive
tick infestation, Blue: Negative tick infestation (P = +0.002, P < 0.05).

Common Blackbird (Turdus merula) has shown the highest prevalence of tick infestation (53%),
followed by House Sparrow (Passer domesticus) (35.5%), which is consistent with the results of James et
al. (2011). The highest prevalence of tick infiestaion in these hosts depends mainly on their high degree of
feeding on the ground (Klaus et al., 2016). In Europe, Japan, Russia, Common Blackbird also have been
reported as the most important hosts for harbouring ticks (Hasle, 2013). The highest mean intensity of
infestation for I. ricinus was recorded on Common Starling (Sturnus vulgaris) (12.18 ticks per bird). The
cause of the high amount of mean intensity in Common Starling was infestation of one individual by 106
tick specimens.
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FIGURE 4. Number of infested and non-infested birds to Ixodes ricinus in relation to their migrating
behaviour, Red: Positive tick infestation, Blue: Negative tick infestation (P = +0.029, P < 0.05).
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FIGURE 5. Number of infested and non-infested birds in relation to their trophic guild, Red: Positive tick
infestation, Blue: Negative tick infestation (P = +0.514, P > 0.05)

The most prevalent tick infesting songbirds was reported in the Turdidae family that is in line
with previous studies (Aeschlimann et al.,1974; Humair et al.,1993). In this study, the occurrence of I.
ricinus on Rock Sparrow, Chestnut-shouldered Petronia, Eastern Olivaceous Warbler, Corn Bunting,
Common Mynah, Desert Finch, Red-breasted Flycatcher is documented for the first time.
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According to previous studies, ground feeder birds and the birds which nest on the ground are
more exposed to tick infestations than nonground feeder birds or the bird's nest on the top of the trees [7,
9, 56] (Brinck et al., 1965; Cohen et al., 2015; Wang & Moore, 2005). Our study confirmed that
differences between tick infestation rates for ground feeder birds (25.75%) and non-ground feeder
(10.25%) were more than twice as much. Differences between these two groups of birds were statistically
significant (P< 0.05) (Fig. 3).

The data presented here showed that the total I. ricinus infestation rate for sedentary birds
(26.39%) was more than migratory birds (16.55%) (Fig. 4). It was predictable because sedentary birds are
more likely to be exposed to ticks. It is in agreement with the results of Klaus et al. (Klaus et al., 2016) in
Germany.

The statistical analysis showed that no association was observed between the probability of
infestation by ticks and trophic guild, (Fig. 5). In previous studies, diet alone was presented as a weak
component for the probability of tick infestation rate (Kolonin, 2008; Marini et al., 1996).

The species of the genus Hyalomma are predominantly infesting mammals. Only some species of this
genus in immature stages parasitize ground feeding birds (Apanaskevich, 2004). A larva identified as
Hyalomma sp. was recorded on Corn Bunting in the current study.

Of 37 studied species here, 11 species carried no ticks, including: Pale Rock Sparrow, Booted
Warbler Iduna caligata (Lichtenstein, MHC, 1823), Clamorous Reed Warbler Acrocephalus stentoreus
(Hemprich & Ehrenberg, 1833), Greater Whitethroat Sylvia communis Latham, 1787, Red-headed
Bunting Emberiza bruniceps von Brandt, 1841, Eurasian Nuthatch Sitta europaea Linnaeus, 1758,
Mourning Wheatear Oenanthe lugens , Hume's Wheatear, European Greenfinch Carduelis chloris
(Linnaeus, 1758), Lesser Short-toed Lark Calandrella rufescens (Vieillot, 1819), Barn Swallow Hirundo
rustica Linnaeus, 1758, Carrion Crow Corvus corone Linnaeus, 1758 carried no ticks maybe because of
being in environment that they were not exposed to ticks.

Our study improved our knowledge about songbirds as transmitter of ticks and effects of their
migrating and feeding behaviours on tick infestation rates. According to data presented here, some
songbird species introduced as new hosts of some tick species in the world. It seems that Iran, with a
relatively high amount of diversity in different wild bird species, especially songbirds might provide good
cases for reporting new records of tick fauna for Iran and the Middle East.
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Abstract \
/Based on the examination of the materials collected by LED light trap in 2021, from south of Iran
(Kerman province), a rare moth species belonging to Xyleninae subfamily (Lepidoptera, Noctuidae),
Rhiza stenoptera (Boursin), is newly recorded for the country. The external and the genital
characters of this species are presented and compared with its close relatives, R. schlumbergeri
(Pingeler), collected from Sistan-va-Balouchestan province, Iran and R. commoda, a widely
distributed species in the Palearctic region. Notes on the bionomic and distribution of R. stenoptera
are given. The taxonomic position of Pseudohadena Alphéraky, s. |. has been changed through the
time with the increase of the materials described mainly collected from Central Asia which was
resulted in erecting the Pseudohadenina Ronkay & Fibiger, 2007. An inclusive catalogue of
Pseudohadenina of Iran is presented. Beside the citation of first description, the distribution range of
the members of this subtribe is given worldwide.

way words: catalogue, Iran, new record, Pseudohadenina, Rhiza. /

INTRODUCTION

The subtribe Pseudohadenina Ronkay & Fibiger, 2007 belongs to tribe Xylenini Guenée, 1837 and
subfamily Xyleninae Guenée, 1837. This subtribe comprises eight genera including Pseudohadena
Alphéraky, 1889; Rezahiria G. Ronkay, Ronkay & Gyulai, 2014; Rhiza Staudinger, 1889; Eremohadena
Ronkay, Varga & Fabian, 1995; Orohadena Ronkay, Varga & Gyulai, 2002; Scotocampa Staudinger,
1888; Lanatopyga Gyulai & Ronkay, 2002 and Palaeagrotis, Hampson, 1907.

Since 1989, the taxonomic position and rank of different lineages of the genus Pseudohadena s. I.
has been undergone massive and rapid changes with finding and describing new species mainly by
Hungarian lepidopterists (e.g.: Ronkay & Varga, 1989; Yela & Ronkay, 1992; Ronkay & Varga, 1993;
Ronkay et al., 1995; Ronkay et al., 2002). The first revised checklist of Pseudohadena and its species
groups was published, based upon on the external and genital features, as a result of a revisional study by
Ronkay and Varga, 1993 introducing 11 species-group for this genus. Having studied the materials from
Central Asia, Ronkay et al. (1995) re-revised the genus Pseudohadena s. str. and introduced three
subgenera: Pseudohadena Alphéraky, 1889; Pseudopseustis Hampson, 1910 and Jaxartia Piingeler, 1914.
Splitting the formerly genus Pseudohadena, they also erected two new genera, Eremohadena for the siri-
group and Graphantha Ronkay, Varga & Fabian, 1995 for the laciniosa- and the commoda-groups.

In a phylogenetically attempt to evaluate the supra-specific characters of Pseudohadena and its
related genera, Ronkay et al. (2002) revised the groups of this generic group and re-evaluated the
taxonomical ranking of the supra-specific taxa. They established Orohadena as a new genus and
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Megahadena Ronkay, Varga & Gyulai, 2002 and Bryohadena Ronkay, Varga & Gyulai, 2002 as two new
subgenera for Eremohadena and Orohadena respectively.

In order to remain the genus Pseudohadena as a monophyletic group, Eremohadena and
Graphantha were downgraded to the subgenera of Pseudohadena by Fibiger and Hacker (2005). The next
and so far stable phylogenetic study on this generic group was presented by Fibiger and Hacker (2007)
establishing Pseudohadenina as a new subtribe that together with Antitypina Forbes & Franclemont, 1954
and Xylenina Guenée, 1837 form a large monophyletic group within tribe Xylenini Guenée, 1837. They
presented a correction on Ronkay et al. (1995) and replaced the genus Rhiza for Rhiza commoda
Staudinger, 1889. They upgraded Eremohadena to the genus level and erected Iberihadena Fibiger &
Ronkay, 2007 as its new subgenus. The Central Asian genus, Palaeagrotis Hampson, 1907 was later
added to Pseudohadenina by Volynkin (2012) and the eighth Pseudohadenina genus Rezahiria from Iran
was established by Ronkay et al. (2014).

The Eurasiatic genus Rhiza comprises three subgenera Rhiza, Gryphadena and Graphantha with
eremic, univoltine species. This genus is represented in Iran by five species; Rhiza commoda Staudinger,
1889, Rhiza schlumbergeri (Pungeler, 1905), Rhiza stenoptera (Boursin, 1970), Gryphadena minuta
sengana (Brandt, 1941) and Graphantha laciniosa (Christoph, 1887). The present paper contains the
report of a rare species of the genus Rhiza, R. stenoptera, from south of Iran, Kerman province. In
addition, the catalogue of Pseudohadenina of Iran is presented.

MATERIAL AND METHODS

This study is based on the examination of the materials collected by LED light trap (with 24 UV, one
blue, one green and one white LEDs arranged on a three-dimension structure, powered by 12-V batteries)
in May, 2021 from Sirch Mountains, southeastern of Kerman (Iran) and the materials deposited in the
collection of Noctuidae, Shahid Bahonar University of Kerman (Kerman) as well. The genitalia slide of
the specimens were prepared following Fibiger (1990). The specimens were photographed by a Canon
digital camera (Power Shot A710) and the photographs of the genitalia were taken by an Olympus SZH
stereo-microscope with an Omax (18Mp) A35180U3 digital camera.

RESULTS
Subtribus Pseudohadenina Ronkay & Fibiger, 2007
Type genus: Pseudohadena Alphéraky, 1889

Genus Pseudohadena Alphéraky, 1889

Type species: Hadena armata Alphéraky, 1887
Subgenus Jaxartia Pungeler, 1914
Type species: Hadena armata Alphéraky, 1887

evanida species-group

Pseudohadena zahedana Shirvani & Ronkay, 2008

Pseudohadena zahedana Shirvani & Ronkay, 2008, Esperiana 14: 578. L. t.. Iran, Sistan-va-
Balouchestan.

Distribution: Iran (Sistan-va-Balouchestan).

Pseudohadena magnitudinis Hacker & Ebert, 2002
Pseudohadena magnitudinis Hacker & Ebert, 2002, Esperiana 9: 256. L. t.: Iran, Esfahan.
Distribution: Iran (Esfahan).

Pseudohadena pseudamoena Boursin, 1943
Pseudopseustis pseudamoena Boursin, 1943, Revue France de Ent.10: 81. L. t.: Armenia, Julfa.
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Distribution: Armenia, Iran (Golestan, Khorasan-e-Shomali (Wieser & Stangelmaier, 2005)).

Genus Rezahiria G. Ronkay, Ronkay & Gyulai, 2014

Type species: Rezahiria marmota G. Ronkay, Ronkay & Gyulai, 2014
Rezahiria marmota G. Ronkay, Ronkay & Gyulai, 2014

Distribution: Iran (Esfahan (Ronkay et al., 2014)).

Genus Rhiza Staudinger, 1889
Type species: Rhiza commoda Staudinger, 1889
syn.: Dysgraphhadena L. Ronkay, Varga & Fébian, 1995

Subgenus Rhiza Staudinger, 1889
Type species: Rhiza commoda Staudinger, 1889

Rhiza commoda Staudinger, 1889

Rhiza commoda Staudinger, 1889, Stettiner Entomologische Zeitung 50: 44. L. t.: Kyrgyzstan, Issyk-Kul.

syn.: manifesta Christoph, 1893

Distribution: Armenia, Turkey, Kyrgyzstan, Tajikistan, Kazakhstan, Turkmenistan, Afghanistan,
Pakistan, southern Siberia, Mongolia (Fibiger & Hacker, 2007), Iran (Khorasan-e-Shomali (Gulteb &
Wieser, 2002)).

Rhiza schlumbergeri (Pungeler, 1905)

Pseudohadena schlumbergeri Pungeler, 1905, Deutsche Entomologische Zeitschrift Iris 17 (2): 265. L. t.:
Kazakhstan, Zharkent.

Distribution: Kazakhstan, Turkmenistan, Tadjikistan, western China (Fibiger & Hacker, 2007), Iran
(Sistan-va-Balouchestan).

Rhiza stenoptera (Boursin, 1970)
Pseudohadena stenoptera Boursin, 1970, Entomops 18: 65, L. t.: Russia: Uralsk, Emba.
Distribution: Kazakhstan, Russia (Fibiger & Hacker, 2007), Iran (first record).

Subgenus Gryphadena Kusnezov, 1908
Type species: Pseudohadena minuta Piingeler, 1899

Rhiza minuta sengana (Brandt, 1941)

Pseudohadena sengana Brandt, 1941, Mitteilungen der Munchner Entomologischen Gesellschal 31: 843.
L.t.: Iran, Sistan-va-Balouchestan.

Distribution: Iran (Sistan-va-Balouchestan (type locality), Kerman).

Subgenus Graphantha Ronkay, Varga & Fabian, 1995
Type species: Chloantha laciniosa Christoph, 1887.

laciniosa species-group

Rhiza laciniosa (Christoph, 1887)
Chloantha laciniosa Christoph, 1887, In: Romanoff Mémoires sur les Lépidoptéeres 3: 77. L.t.:
Turkmenistan, Aschabad, Germaob.
Distribution: Turkmenistan, Afghanistan (Shirvani et al., 2008), Iran (Kerman (Shirvani et al., 2008),
Khorasan (Kogak & Kemal, 2014), Khorasan-e-Jonobi (Shahreyari-Nejad, et al., 2018), Khorasan-e-
Shomali (Gulteb & Wieser, 2002).
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Genus Eremohadena Ronkay, Varga & Fabian, 1995
Type species: Mamestra siri Ershov, 1874

Subgenus Eremohadena Ronkay, Varga & Fabian, 1995
Type species: Mamestra siri Ershov, 1874

coluteae species-group

Eremohadena coluteae coluteae (Bienert, 1869)

Luperina coluteae Bienert, 1869, Lep. Ergebnisse Reise in Persien in den Jahren 1858 und 1859, 35, L.t.:
Iran.

syn.: arvicola (Christoph, 1887)

Distribution: Pakistan, Kyrgyzstan (Ronkay & Varga, 1993), Iran (Mazandaran (Ebert & Hacker, 2002),
Khorasan-e-Shomali, Golestan (Gulteb & Wieser, 2002), Sistan-va-Balouchestan).

Eremohadena coluteae banghaasi (Bytinsky-Salz & Brandt, 1937)

Pseudohadena banghaasi Bytinsky-Salz & Brandt, 1937, The Entomologist's Record and Journal of
Variation.:49: 9, L.t.: Iran.

Distribution: Iran (Tehran (Bytinsky-Salz & Brandt, 1937)).

siri species-group

Eremohadena siri (Ershov, 1874)
Mamestra siri Ershov, 1874, In Fedtschenko, Reise in Turkestan: 41. L. t.: Turkestan, Kisilkum.
Distribution: Uzbekistan, Iran (Khorasan, Mazandaran (Gulteb & Wieser, 2002)).

Eremohadena roseotinctoides (Poole, 1989)

Pseudohadena roseotinctoides Poole, 1989, Lepidopterorum Catalogus 118 (2): 849. L. t.: Iran, Sistan-
va-Balouchestan.

syn.: roseotincta (Brandt, 1941) (preoccupied)

Distribution: Iran (Tehran, Mazandaran, Sistan-va-Balouchestan, Kerman (Ebert & Hacker 2002)).

chenopodiphaga species-group

Eremohadena chenopodiphaga chenopodiphaga (Rambur, 1832)

Mamestra chenopodiphaga Rambur, 1832, Annales de Société Entomologique de France 1832: 283, L. t.:
France, Corsica.

syn.: erubescens Staudinger, 1901; roseotincta Turati, 1929

Distribution: This species is widespread from the Maghreb countries to Mongolia (Fibiger & Hacker,
2007), Iran (Tehran, Fars (Brandt, 1938)).

Eremohadena afzalipouri Shirvani, 2012

Eremohadena afzalipouri Shirvani, 2012, Journal of Insect Science 12: 137. L. t.: Iran, Kerman.
Distribution: Iran (Kerman (Shirvani et al., 2012)).

pexa species-group

Eremohadena toerpexa Ronkay & Gyulai, 2006

Eremohadena toerpexa Ronkay & Gyulai, 2006, Esperiana 12: 218, L. t.: Iran, Khorasan.
Distribution: Iran (Khorasan-e-Shomali (Ronkay & Gyulai 2006)).

Subgenus Iberihadena Fibiger and Ronkay, 2007
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Type species: Pseudohadena mariana E. de Lajonquiére, 1964

Eremohadena immunis (Staudinger, 1889)
Luperina immunis Staudinger, 1889, Stettiner Entomologische Zeitung 50: 40, L. t.: Kirghizstan.
Distribution: Kirghizstan, Iran (Khorasan-e-Shomali, Golestan (Gulteb & Wieser, 2002)).

Subgenus Megahadena Ronkay, Varga and Gyulai, 2002
Type species: Pseudohadena megaptera Boursin, 1970

Eremohadena rjabovi (Boursin, 1970)

Pseudohadena rjabovi Boursin, 1970, Entomops Nice 18: 66, L. t.: Iran. Armenia.

Distribution: Armenia (Boursin, 1970), Iran (Tehran, Alborz, Fars (Boursin, 1970), Qom (Ebert & Hacker
2002)).

Eremohadena megaptera (Boursin, 1970)
Pseudohadena megaptera Boursin, 1970, Entomops Nice 18: 69, L. t.: Iran
Distribution: Afghanistan (Boursin, 1970), Iran (Mazandaran (Boursin, 1970)).

Rhiza stenoptera (Boursin, 1970)
Pseudohadena stenoptera Boursin, 1970, Entomops 18: 65, L. t.: Russia: Uralsk, Emba.

FIGURE 1. Rhiza spp., adults. A. R. schlumbergeri female, Iran, Sistan & Balouchestan, Taftan; B. R.
stenoptera female, Iran, Kerman, Sirch., Elburz Mountains. Afghanistan, Iran.



98 IRANIAN JOURNAL OF ANIMAL BIOSYSTEMATICS Vol.18, No.1

FIGURE 2. Rhiza spp., female genitalia. A. R. schlumbergeri Iran, Sistan & Balouchestan, Taftan; B. R.
stenoptera Iran, Kerman, Sirch

teoptera Iran, Kerman, Si

FIGURE 3. Habitat o R.
May.2021.

Diagnosis: R. stenoptera differs from its close relative, R. schlumbergeri (figs. 1 A and 2 A), by its larger
size, longer and less triangular forewing and in the female genitalia by the longer ovipositor, thinner and
more sclerotized ostium bursae and shorter and thicker ductus bursae. The forewing ground color of R.
stenoptera is pinkish light brown while that of R. schlumbergeri is olive light brown. The main
difference, in the male genitalia, between these two species is the fully coiled vesica of R. stenoptera
compared to the recurved vesica of R. schlumbergeri. Compared to R. commoda, R. stenoptera has larger
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and narrower forewings, narrower ampulla, heavily sclerotized ostium bursae and fully coiled vesica. The
differences among R. stenoptera, R. schlumbergeri and R. commoda are fully discussed by Fibiger and
Hacker (2007).

Identification (fig. 1 B): female, wingspan 40 mm, forewing narrow. Antennae filiform, head

small, eyes large, globular, palpi porrect, ventrally with long tufts. Head, collar, tegulae and forewing
ground color light brown, that of wings softly pinkish. Forewing crosslines narrow, black basal dash
present, noctuid maculation present, all outlined by dark brown, orbicular stigma doubled, fringes light
brown. Hindwing light brown, basal two-third whitish, subterminal line fine, fringes white. Underside of
forewing grey, that of hindwing whitish, subterminal line of both wings distinct.
Female genitalia (fig. 2 B). Ovipositor longer than wide, long apical setae present, gonapophyses slender,
posterior apophyses longer than anterior ones. Ostium bursa narrow, rectangular, heavily sclerotized,
ductus bursa short, posterior two-third heavily sclerotized, anteriorly rugulose, smoothly sclerotized.
Corpus bursae ovoid, membranous, two short signum-bands present, appendix bursae short, ovoid-
globular, heavily sclerotized, strongly rugulose basally.

Bionomics and distribution: This species was collected by a light trap in the foothills of a
mountainous region. The plant coverage of its habitat (fig. 3) is constituted mainly by the bushes of
Artemisia and scarcely by Astragalus species. The early stages and the larval food plants are unknown as
yet. This species was previously reported from Kazakhstan, Russia (Boursin, 1970; Fibiger & Hacker,
2007).

Material examined: 19, Iran, Prov. Kerman, Sirch, S. Tunnel, 2681 m., 30°8'30"N 57°23'57"E, 25.
May.2021, leg. Asghar Shirvani.

DISCUSSION

About 80 species and subspecies of Pseudohadenina are listed from Palearctic region. This subtribe is
represented in Iran by 19 taxa (25% of all described taxa), of those, one genus (Rezahiria) and 10 species
and subspecies have Iranian type locality. These eremic species have evolved in the desert, semi-desert
and xeromontane biomes of Anatolia, Asia Minor, Central Asia and part of Himalaya (Fibiger and Hacker
2007).

Five members out of 18 Rhiza Palearctic taxa belonging to three subgenera (Rhiza, Gryphadena

and Graphantha) are present in Iran, of those, R. minuta sengana has Iranian type locality. These species
inhabit desert, semi-deserts and dry montane slopes. The distribution range of nominate R. commoda
(Transcaucasia, Anatolia, Central Asia, and Himalaya) is the largest among the subgenus Rhiza, while R.
schlumbergeri is distributed locally from Kazakhstan to west China eastward and to Iran southward. In
contrast to the wide distribution range of R. commoda, R. stenoptera is restricted to the type locality
(Uralsk), Kazakhstan and xerothermic rocky slopes of mountains in south of Iran. R. laciniosa populates
arid biotopes of Turkmenistan, Afghanistan and Iran. The range of species is from northeast to southeast
of Iran stretching from Khorasan-e-Jonobi to Kerman and Sistan-va-Balouchestan. Another Iranian
species with local distribution range is R. minuta sengana reported from semi-desert habitats.
The biology of these univoltine species is poorly known. The early stages and the larval food-plants are
unknown as yet. The information on their bionomics is restricted to the flight behavior that is, long
summer diapause for the species inhabiting lower altitudes and active adults throughout the summer
(Fibiger & Hacker, 2007) for those in high altitudes. The deficiency of information on the biology of this
taxa, as well as most other noctuid moths, must be compensated by regulating expansive faunistic
investigations in their habitats.
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