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Abstract. In 1996 the first specimens of the bivalve Stnanodonia woodiana (Lea, 1834), which is native to East and
South-East Asia, were found in the Czech Republic. One living specimen and two empty shells were found in an
oxbaw of the Dyje River near Bfeclav (South Moravia, code of mapping square 7267).

First record, Mollusca, Bivalvia, 87 don diana, South Moravia, Czech Republic

INTRODUCTION

Sinanodonta woodiana (Lea, 1834) is a species native to eastern and southeastern parts of Asia
{Zadin 1952). In Europe, the first specimens were probably found in Roumania after 1970, In
1994 the first specimen (only one) was found in Slovakia near the village Ci¢ov in the inunda-
tion area of the Danube (Kosel 1995).

RESULTS

The first specimens of Sinanodonta woodiana (Lea, 1834) were found in an oxbow of the Dyje
River near Bfeclav (South Moravia, Danube River Basin, code of mapping square 7267). This
oxbow is connected with the riverstream. On September 9, 1996, one living specimen in a
shallew location and empty shells of two specimens, were found among empty shells of Unio
tumidus Philipsson, 1788, Unio pictorum (Linnaeus, 1758), Anodonta anatina (Linnacus, 1738),
Anodonta cygnea (Linnaeus, 1758), Pseudanodonta complanata (Rossmissler, 1835) and Dreis-
sena polymorpha (Pallas, 1771). Numerous shells of the first four bivalves were found, along
with empty shells of 3 specimens of Pseudanodonia complanata and several shells of Dreissena
polymorpha. Bivalves were probably eaten by Ondatra zibethicus. Both empty shells of Sinano-
donta woodiana were colected and are in author’s collection. The proportions of shells were as
follows: 65%49%31 mm, §5%62%35 mm and 132x85%48 mm,

Sinanodenta woodiana was probably transported to Europe by the fishes Hypophthalmich-
thys molitrix and Aristichthys nobilis which are hosts of glochidia of this species (Sarkany-Kiss
1986). Therefore the occurrence of this bivalve depends on the presence of these two species of
fishes. Aristichthys nobilis occurs in the lowest part of the Dyje River Basin (Lusk et al, 1996).
Information about hosts among our native fishes has not been documented. It is possible that
other localities, especially in the Dyje River Basin, will be found.
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Abstract, Prcliminary results of herpetological rescarch camed out by the Czech Biological Expedition , Iran 96% to
Western and Central Iran are presented. The expedition took place between April 20 and May 20, 1996. Matenal was
cottected m 34 localities distributed in 11 provinces of Iran and in a single locality i Eastern Turkey (the Kars
vilayet). The localitics were charactenized by 30 environmental variables and grouped into following four distinct
habitat types: (1} truc descrts of Persian Gulf, (2) truc desers of Central Iran, (3) xerophilous woodlands including
sccondanly deserificd landscapes, (4) mesophilous Hyrcaman woodland. A good comespondence between the habitat
types and species composibion of the herpetofauna is shown We recorded 5 species of amphibians, 3 specics of
turtles, 34 specics of lizards (8 agamids, 10 gekkonids, 10 lacertids, 4 scincids and 2 anguids) and 26 specics of
snakes Habitat requirments and distribution of individual species are discussed.

Distribution, habitat requirments, Amphibia, Reptilia, Palaearctic Region

INTRODUCTION

Iranian herpetofauna was traditionally a subject of zoological research and thus a number of
more or less extensive publications providing distributional data and keys to Iranian amphibi-
ans and reptiles is available (e. g. Anderson 1963, 1974, 1979, 1985, Bannikov et al. 1977,
Forcart 1950, Latifi 1991, Leviton et al. 1992, Mertens 1940, 1956, 1957, Minton et al. 1970,
Nilson & Andrén 1981, Schleich 1977, Schmidt 1939, Tuck 1971, Wetstein 1951 and others).
These publications represent a solid scientific basis for herpetological research that has become
increasingly popular in the course of the last few years. However, as evident from a number of
recent publications (e. g., Bosch 1995, Eiselt 1995, Fritz 1994, Moravec 1994, Moravec &
Cerny 1994, Rastegar-Pouyani 1996, Schmidtler 1994, Schultschik & Steinfartz 1996a, b, Wi-
schuf & Fritz 1996) there are still questions concerning the distribution and taxonomy of Irani-
an amphibians and reptiles that are to be resolved.

The aim of the present paper is to summarize the preliminary results of herpetological re-
search carried out during the Czech Biological Expedition to Iran {from Apnl 20 to May 20,
1996).



MATERIAL AND METHODS

Material
All the amumals and records of their presence evaluated in this paper werc collected by the authors and other participants of
the expedition Iran 96 In the ficld, captured mdividuals were prelimmanly deternuned and thoroughly recorded by the
sentor author (D F ) Most of them were photographed and/or video-recorded  The specimens selected for museum colice-
trons (turther reffered as specimens) were killed and stored in 80% alcohol The remawming ones ( further reffered as individu-
als capturcd) were euther relcased on therr natyve locality or transported to Prague and further studied in captivity Later on
the matenal was catalogued and determined by two authors (D F &J € ) Thespecific and/or subspeaific determination and
taxonormy were then exiensively revised by the second author () M)

The matenal 15 deposited in the collections of the National Muscum 1 Prague (catalogue serics NMP6V), and i the
Collections of Department of Zoology, Faculty of Science, Charles Unyversity, Praguc (catalogue serics CUR/REPT/IRA,
CUP/AMPH/IRA) Catalogue numbers for cach spegimen are listed below under the Species Account

List of localities
Studicd localitics are deseribed mn the list below and depicted i Fig | Translieration of local Iraman names was adopted
from Shenas) (1995) The final identification of localitics in the field was revised by one of the authors (D K )

1. Markan § kmn N Ev Oghly by road (38°52'N 45°18'E). Azarbaycan-e-Gharbi province, 24 April and 13 May, 1000m &,
12, 15,17, 25,(20,22, 27)

2. Jafar Abad SEE of Kashan {33°55°N 51°53°E), Esfahan province, 26-27 Apnl, 8COm 7,10, 15, 16, 21, 24,25, 26,30

3. Natanz 25 km N by road (33°31'N 51°54 E), Esfahan province, 27 Apni, 800m 7, 10, 15,25,{17)

4. Hsfahan (32°39°N 59°40°E), Esfahan province, 27 April, 800 m 7,10,15,.25, (30}

5. Qamushlu (32°02°N 51°29°E), Zapros Mis , Esfahan province, 27-28 Apnl, 2000-2200m 6, 10, 15,17, 25,(21, 30)

6. Hange Hourc (30°15'N 53°09°E ), Fars provinee, 28 Apnl, 1600m 6,10, 15 25

7. Qader Abad 8 km SSW by road (30°14°N 52°12°E , Fars provinee, 28-29 Apni, 2100 m 6, 11, 20, 25, 27, 28, {16, 26}

8. Pasargat (30°12°N 53°10°E), Fars province, 29 Apnl, 1 800m 6, 12, 15, 24, 26, (30)

9. Perscpolis (Takht-c-Jamshid village} (29°56°N 52°54°E), Fars province, 29 Apnil, 1500m 6,12,15,17,24, 26

14 Sivand 10 km E by road (30°05'™N 52°55'E), Fars provinee, 2930 Apnl, 1700 m 5, 12, 17,31, (20,27, 28)

11. Qarch Aghaj river E of Dashl-g-Arzhan by road (29°45°N 52°09°E), Fars province, 30 Apnl, 1500 m 6, 12, 15,20, 26,
27,(25)

12. Dasht-c-Arzhan 10 km E by road (29°40°N 31959 "E), Fars province, § May, 1800m 3, (2, 15,25,31,(17)

13. Yasuy 10 ke N by road (30°39'N 51°36'E), Kuh-e-Dinar ridge, Zagros Mts , Boycrahmad-va-Kuhgiluych provinee, |
2 May, 1800-2300m 3, 12,31, {15, 17)

14. Abshar (30°23°N S1°30°E), Fars province, 2-3 May, 1000 m 4, 12, 17, 20, 30, 31

15. Qar Sharon (29°44°N 51°34°E), Bishapur cnv , Fars provinee, 3 May, 800 m 4, 12,15, 17,20, 23, 25,26, 30

16 Bishapur cave {29°44"™N 51°34°E), Qar Sharon cnv, 3 May, 1000 m

17. Bandar-g-Gonavch (29°34°N 30°31°E), Bushchr province, 3 May, 20m 9, 11,23, 30

18 Borazgan (29°16°N 51°13’E), Busheht province, 3 May, 20m

19, Chahak 15 km NW Bandar-c-Gonaveh by road (29°4G'N 50°25°E), Bushohr provinee, 3-5 May, 20m 9,11, 16, 18,26

20. Choga-Zan! (mkkurat) (32°00°N 48°31°E), Khuzestan province, 5-6 May, 100 m 9, 11, 16, 25, 26,31, (21, 28)

21, Shush (32°1 I'N 48°14°E), Khuzestan province, 6 May, 100m 9, 11, 16, 24, 26, 30, (23)

22. Gholaman 30 km W Khorram Abad by road (33°25'N 48°1 2°E}), Zapros Mis , Lorestan province, 6-7 May, 1000 m 3,
12,17.26, 28,31, (20)

23 Gonbad 35 km SE of Hamadan (34°40°N 48°45°E), Hamadan provinee, 7-8 May, 2000 m

24, Avaj 50 km NNE by road to Takestan (35%34°N 49°13°E), Zanjan province, 8 May, 1800 m 7,10, 15,17, 25,30

25, Vali Abad (36°14'N 51°18'E), Alborz Mts N slopcs, Mazandaran provinee, §-10 May, 1800-2500m 2,13,17,21,28,
29,31,32,(23)

26.Chalus 45 km § by road (36°20°N 51°22°E}, Alborz Mis N slopes, Mazandaran province, 10 May, 800m 2, 13,17, 20,
23,31

27, Chalus 25 km 8 by road (36°28°N 51°24°E), AlborzMls N slopes, Mazandaran province, 10May, 200 m 1, 13, 17, 20,
21,32

28. Chalus {(36°38'N 51°25°E), Caspic Sca coast, Mazandaran provinee, 10 May, -20m 1, 13,21, 22,28

29, Chm‘l)7 10 km NEE by road (36°46'N S0°30°E), Alborz Mis N slopcs, Mazandaran province, 10-11 May, 480m }, 13,
32,017,21)

30. Ramsar (36°54’N 50°4(°E), Mazandaran province, 11 May, 20 m 1,13, 19,22, 28

31. Langarud (37°1 1’N 50°09°E), Gtlan province, |1 May,-20m 1, 13, 19,22, 27, 30

32. Asalem 12 km W by road (37°44'N 48°57"E), Talesh Mts , N slopes, Gilan province, 11-12 May, 280 m 1, 14,20, 21,
23,28,29,32,(17,30)
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Fig 1. Map of the Iran with localitics of the records. For legend see List of localities,



33, Asalemn 26 km W by road {37°46°N 48°59°E), Talesh Mts., N slopes, Gilan province, 12 May, 1890 m: 2, 14, 29, 32,
(23}

34, Khalkhal 32 km W of Asalcm by road (37°36°N 48°32°E), Talesh Mis., N slopes, Gilan province, 12 May, 2050 m: 2, 14,
25,(23).

35, Kivs (37°40°N 48°22'E), Azarbayejan-c-Shargi provinee, 12 May, 1000 m: 4, 12, 15, 25, 26, (23).

36 Sarab 20 km NE (37°55'N 47°39'E), Azarbayejan-e-Sharqi province, 12-13 May, 1000 m

37. Marand 25 km SE by road (38°25°N 45°46°E), Azarbaygjan-c-Sharqi province, 13 May, 900 m. 8, 11, 15, 25,

38. Ev Oghly (38°58°N 45°01°E), Azarbaycjan-¢-Garb: province, 13 May, 1600 m: 8, 12, 15, 25.

39. Karakurtenv (40°10°N 42°36°E), Kars province, Turkey, 14 May, 1800 m: 8, 12, 17, 20, 25, 26, 28.

Habitat

The description of habitat was performed by a botamst (J. S.). The habitat parameters were sclected without any « prioss
reference to fauna and/or knowledge about the composition of animal species on a given locality. Each locality was charac-
tenzed by the presence or absence of 30 habitat features. The list of habitat features with ascnibed numbers 15 given in the
Appendix I The habitat of each locality 15 deseribed by the sequence of appropriate numbers. The numbers of features of
only local, smali-scale, and/or marginal importance arc given 1n parenthescs, The resulls of habitat description are given
under the List of Localities (sce the above list).

Data processing
Faunistic data concerming localities 1n Iran are presented as Species Account commented by taxonome remarks The dala
obtained in a single locality in Eastern Turkey, which was excluded from further analysis, arc given in Appendix 2.

The relationship between habitats and fauna is presented in synoptical tables We adopted the method of synoptical tables
which was used for processing both faumstic and habitat data (performed by 1. §.). This classification method is widely used
in Zunch-Montpelher approach of phytosociology.

Two independent classifications of localitics were made and their results were compared. The localitics were classified
according ta (2) their habitat featurcs, and (b) recorded specics of reptiles and amphibians. Both classification procedurcs
were performed blind*. The results were used for the evaluation of relationship between habitat type and herpetofauna.

SPECIES ACCOUNT

ExpLANATION. focahity numbers arc followed by abbreviated locality names (for full names see List of locatics Catalogue
numbers and names of collectors are given m parentheses.

AMPHIBIA
Anura
Bufonidae

Bufo surdus luristanicus K. Schmidt, 1952

MATERIAL. 53 spec.

Recorps, 9. Persepolis, 1 ind. capturcd (Sadlo); 10. Sivand, mass occurrence of juveniles, 41 spee. (CUP/AMPH/IRAAQ1S-
55, Frynta); 13. Yasuj, 3 spec. (NMP6Y 35677/1-3, Kedym & Kral), 14. Abshar, juveniles observed (Frynta); 17. Bandar-
¢-Genaveh, 1 1nd captured (Frynta}, 19. Chahak, 6 spee. (CUP/AMPH/IRA/001-0086, Frynta), 20. Choga-Zanbil, 2 spee
{CUP/AMPH/IRA/007, CUP/AMPH/RA/009, Frynta); 21. Shush, 1 ind. observed (Krdl); 22. Gholaman, 1 spec (CUP/
AMPH/IR A/014, Vofidck).

Bufo viridis ssp. Laurenti, 1768
Recoros 7.Qader Abad, 1 ind. captured (Kral & Kaftan); 25. Vali Abad, 1 ind. capturcd {Kaftan).

Hylidae

Hyla savignyi Audouin, 1827
Recorps. 10 Sivand, 2 ind. capturcd (Hrdy & Frynta); 11. Qarch Aghaj river, vocalisation (Frynta), 14. Abshar, vocahsation
(Frynta), 22. Gholaman, | spec. (Frynta).



Ranidae

Rana . ridibunda* Pallas, 1771

MATERIAL, 4.

Recorps. 11. Qarch Aghaj river, vocalisation (Frynta); 14, Abshar, | spec. (Frynta); 15. Bishapur, 3 spec. (CUP/AMPH/IRA/
010-012, Frynta); 20. Choqa-Zanbil, 1 spee. (CUP/AMPH/IRA/OO8, Frynta); 22. Gholaman, 1 ind. captured (Kaftan); 31.
Langarud, obscrvation (Fryma & Kaftan).

NotE. The Iranian marsh frog has been traditionally assigned to Rana ridibunda Pallas, 1771
(trinomen R. r. susana Boulenger, 1905 has been occasionally used for the population from SW
Iran). Recently, populations from western Turkey, Israel and the Nile delta were recognized as
Rana levantina Schneider et al., 1993, which is probably the younger synonym of Rana bedria-
gae Camerano, 1882. Before the elucidation of the taxonomy of R. ridibunda complex in the
Middle East we prefer to use the traditional name.

Rana macrocnemis Boulenger, 1885
Materiar, 1.

Recorps. 25. Vali Abad, 1 ind. captured (Kaftan); 29. Chorti, 1 spec. (CUP/AMPH/IRA/013, Frynta).
NotE. Subspecies R. m. pseudodalmatina Eiselt et Schmidtler, 1971 was described from the
Mazanderan province.

REPTILIA
Testudines
Emydidae

Emys orbicularis (Linnaeus, 1758)

Recorp. J1. Langarud, observation (Kodym).

Note. According to Fritz (1994) the population inhabiting south coast of the Caspian Sea
belong to the subspecies E. o. orientalis Fritz, 1994,

Mauremys caspica (Gmelin, 1774)

Recorps. 7. Qader Abad, observation (Krél); 20. Cheqa-Zanbil, observation { Vohralik).

Norte. Because a new subspecies M. ¢. ventrimaculata Wischuf et Fritz, 1996 was recently
described from the southern Iran we prefer to use the binomen here,

Testudinidae

Testudo graeca Linnaeus, 1758

MATERIAL, [.

Recoros. 7. Qader Abad, | spec. (CUP/REPT/IRA/069, Leikepovi), | ind. (Sejna); 10, Sivand, 1 ind, capturcd (Hradsky);
13. Yasuj, 2 ind. captured (Kaftan, Cihikova).

NoTi. Adults from Sivand and Yasuj had an elongate more or less uniformly brown shell with
upturned, emarginate posterior margin. In these characters they correspond to the subspecies T.
g zarudnyi Nikolskij, 1896.

Squamata
Lacertilia
Agamidae

Laudakig caucasia (Eichwald, 1831)
MaTERIAL. 2.



ReCORDS. 24. Avaj, 1 md. captured (Rohlena), | spec (CUP/REPT/TRA/030, Leikepova & Frynta); 25. Vali Abad, 1 spec.
(NMP6V 35679, Kral & Kodym).

Note. Juvenile specimens with 170 (locality 21) and 150 scales (locality 22) around the body.
Laudahia nupta nupta (De Filippi, 1843)

MaTERIAL 2 Spec.

Rec orns 5, Qamishly, 1 spec. (NMP6V 35678, Kaflan & Leikcpova), 9., Perscpolis, 1 1ind. captured (CUP/REPT/IRA/004,
Krit}, 12, Dasht-c-Arzhan, ! ind. observed and videotaped (Flegr); 13, Yasuj, 2 ind capturcd (Leikepovd), 1 1nd, obscrved
(Frynta & Cihakova), 1 ind. capturcd (Pitulc), 14. Abshar, | ind captured (Pitulc); 15, Qar Sharon, 1 ind. observed (Frynta
& Cihdkova); 19. Chahak, 1 ind. captured. (Lundik); 22. Gholaman, 1 1nd. observed (Kaftan & Frynta).

Phrynocephalus persicus de Filippi, 1863

MaTerRIAL 1
Recorp 38, Ev Oghly, 1 spec. (CUP/REPT/IRA/003, Scina).

Phrynacephalus scutellatus (Mivier, 1807)

MaTeRIAL 4.
Recorps 2. Jafar Abad, | spec. (NMP6Y 3568071, Kaftan), 1 spec. (CUP/REPT/IRA/01, Kaflan); 5. Qamishlu, 2 ind
captured, 2 spec. (NMP6V 35680/2, CUP/REPT/IRA/002, Rohlena).

Trapeius agilis (Olivier, 1804)

MATLRIAL, 4.

Recorns, 2. Jafar Abad, 1 spec (CUP/REPT/IRA/008, Kaftan); 3. Natanz, 2 spee. (NMP6V 35552, CUP/REPT/IRA/00S,
Scyna & Hrdy): 19. Chahak, 1 spec. (CUP/REPT/IRA/009, Scjna), 3 ind captured (Kafan).

Note. With respect to the difficult taxonomy of the complex T. agilis-isolepis-sanguinolentys,
we use T’ agilis sensu lato.

Trapelus persicus persicus (Blanford, 1881)

MaTERIAL |
Recorps 20. Choga-Zanbil, 1 ind. obscrved (Hrdy), | spec. (CUP/REPT/IRA/G10, Kaftan).

Trapelus ruderatus (Olivier, 1804)

MATERIAL 5.
Recorus 5, Qamishly, 2 spee (NMP6V 35553/1-2, Scjna), 2 spec. (NMP6Y 3555313, CUP/REPT/IRA/006, Frynta &
Cihakova); 8. Pasarga, 1 spec. (CUP/REPT/IRA/007, Kaftan); 13. Yasuj, | ind. captured (Kaftan).

Uremastyx loricata (Blanford, 1874)
Recoros 19, Chahak, 2 ind, capturcd (Frynta & Cmﬁkové), 2ind. capturcd (Krél), 2 ind captured. (P1tule), 1 md captured.
{Lcikepova), 1 1nd. captured (VoFifck), 5 ind, captured (Kodym & Kaftan); 20. Choga-Zanbil, 1 ind. observed (Kral).

Gekkonidae

Agamura persica (Duméril, 1856)
Recorps 4, Esfahan, ) md captored (Pitule); 5. Qamishly, 3 ind. captured (Pitule, Pitulova & Sena).

Asaccus cf. elisae (F. Werner, 1895)

MateriaL 8
Recorns 24. Choga-Zanhil, 4 ind. captured (Pitulc), 2 ind. captured {Scyna), 8 spec (NMP6V 35681/1-4, CUR/REPT/ARA/

041-044, Frynta)

Notke. This gecko 1s related to Asaccus elisae and Asaccus kermanshaensis Rastegar-Pouyans,
1996. However, it differs in pholidotic characters from both these taxa. A thorough description
will be given elsewhere.



Bunopus tuberculatus Blanford, 1874

MAaTCRIAL 6.

Recornbs 19. Chahak, 2 spec. (NMP6V 35682/1-2, Kaftan), 21nd captured (Cihakova), 2 spec. (CUP/REPT/IRA/O27-025. |
Frynta), 4 1nd. capturcd (Seyna), 2 spec (NMP6V 35682/3-4, Kral):20. Choga-Zanbul, 1 ind. captured (Frynta).

Cyrtopodion agamuroides (Nikolskij, 1899)

MATERIAL 3

Recoros 10.Sivand, | spec (NMP6V 35683, Scna); 14. Abshar, 2 spec (NMP6V 35684, CUP/REPT/IRA/029, Scjna)
NotE. According to S¢erbak & Golubjev (1986), this species has been reported from the Kerman |
province only. Qur localities are situated further westwards in the Fars province.

Cyrtopodion gastropholis (F. Werner, 1917)

MatErIAL 2
Recorps 19, Chahak, 2 spee (NMP6V 35685, CUP/REPT/IRA/026, §c:jna)_

Cyrtopodion scaber (Heyden, 1827)
MATERIAL 2
Recorops. 2. Jafar Abad, 4 spec (NMP6V 35686, CUP/REPT/IRA/034, Frynta)

Note. Although a widespread species throughout the Middle East, it has not previously beer.
reported from the Esfahan province (Anderson 1974, Seerbak & Golubjev 1986). |

Hemidactylus persicus J. Anderson, 1872

MATERIAL 1
Recorn 14, Abshar, 1 spec (NMPGY 35545, Scina)

Tropiocolotes helenae (Nikolskij, 1907)

Roconos. 20, Choga-Zanbil, 1 ind. captured (Pitule), 22. Gholaman, 2 ind captured (Seina), 2 mnd captured {(Hrdy), [ md. |
capturcd {Kral)

Norte, Subspecies T helenae fasciatus Schmidtler et Schmidtler, 1972 was described from the |
ostans Kordestan-Kermanshah and Khuzestan-Lorestan.

Tropiocolotes latifi Leviton et Anderson, 1972
MateriaL. |
Recorp. 14, Sivand, | spec (CUP/REPT/IRA/59, Kaftan).

Notk. The distribution of this species is poorly known (cf. Moravec & Cemy 1994), our record
considerably extends the range in the southwest direction. In the locality No. 5 (Qamishlu) an
additional Tropiocolotes with coloration resembling our specimen of T latifi was observed and
photographed.

Tropiocolotes persicus persicus (Nikolskij, 1903)
MateriaL 1.
Recorp, 19. Chahak, | spec. (NMP6V 35687, $¢na}

Lacertidae

Eremias persica Blanford, 1874
MaTeriac 3,

Recorps 3, Natanz, 1 spee (CUP/REPT/IRA/023, Fryata), 2 spec. (NMP6V 35549/1-2, Kodym & Krél).

Eremias sp.

MateriaL 8,

Reconps. 5. Qarushlu, 4 ind captured, 8 spec. (NMP6EV 35689/1—4, CUP/REPT/IRA/036-038, CUP/REPT/IRA/066, Frynia
& Cihakova), 3 ind. captured (Leikepova)



Note. Undetermined species related to E. persica. A thorough description will be given else-
where.

Lacerta chlorogaster Boulenger, 1908

MateriaL 7

Rrecorps 29, Chortr, 5 ind captured (Hrdv), 2 1ind captured (S4dlo), 3 spee. (NMP6V 35548/1-3, Cihakova), 2 ind capturcd
(Pitulc), 4 spec., (CUP/REPT/LAC/104-106, CUP/REPT/LAC/147, Frynta).

Lacerta defilippi (Camerano, 1877)

MaTERIAL 57

Recoros 285, Vali Abad, 8 spec (NMP6V 35547/1-8, Kral); 4 ind. captured (Pitulc); 8 ind. captured and 45 spec. (CUP/
REPT/LAC/9-53, Frynta, Cihdkovi & Flegr)

Lacerta princeps princeps Blanford, 1874
MazeriaL 3
Recoros 13. Yasuj, 2 spec (NMP6V 35688/1-2, Kaftan}, 1 spee. (CUP/REPT/IRA/024, Flegr).

Lacerta strigata Eichwald, 1831

Materiat |

Recoros 28, Vali Abad, | juv 1nd captured (Seyna), 1 spee (CUP/REPT/IRA/D67, Zitkovi); 28. Chalus, sca coast, 1 nd
obscrved (Flegr); 29. Chorty, 1 1nd obscrved (Flegr), 1 ind obscrved (Seyna), 31. Langarud, 51nd obscrved (Frynta).

Lacerta sp.

MateriaL, |

Recoros 34, Khalkhal, 1 spec (CUP/REPT/IRAS060, Kaflan)

Note. Undetermined species resembling L. radder Boettger, 1892, A thorough description will
be given elsewhere Rostral shield in contact with the frontonasal one. Nostrils are not in contact
with rostral shield. 10 preanal shields are arranged 1n a symmetric manner. Two of them (medi-
al) are enlarged.

Mesalina cf. watsonana Stoliczka, 1872

Marteriar 3

Recoros 2. Jatar Abad, 1 spce (CUP/REPT/IRA/047, Zitkovd), | spec (NMP6V 35550, Frynla); 6. Hane Houre, 1 spee
{(CUP/REPT/IRA/046, Frynta)

Note. The specimens examined have a free collar with enlarged marginal scales.

Ophisops elegans Ménétriés, 1832

MateriaL 16.

Recorps 1. Markan, 1 ind. captured (Frynta); 5. Qamushlu, t ind captured (Flegr), 7 spec. (NMPSV 35554/1-7, Frynta,
Cihikova, Flegr & $adlo), 7. Qader Abad, md captured (Frynta); 8. Pasargat, [ spec (CUP/REPT/IRA/048, Frynta); 12.
Dasht-c-Arzhan, 1 ind captured (Frynta), 3 spec (CUP/REPT/IRA/Q57-058, Frynta); 13, Yasu), 4 spee (CUP/REPT/IRA/
041-044, Frynta), 1 ind captured (Letkepova), 22, Gholaman, 1 spec (CUP/REPT/IRA/049, Frynta), 37. Marand, 1 spec
(CUP/REPTARA/S0, Sadlo).

Note. All specimens have two postnasals. Dark vertebral line is usually inconspicuous or absent.
In animals from the localities &, 12, and 317 a short vertebral line reaches maximally shoulder.

Scincidae
Ablepharus pannenicus (Fitzinger in Lichtenstein, 1823)
MATERIAL 2,

REcOrDS 5. Qamushiu, | ind., observed (Hrdy); 10, Sivand, 1 spec (CUP/REPT/IRA56, Frynta), 12. Dasht-¢-Arzhan, 1
spec (NMP6Y 14556, Kodym), 13. Yasuy, 2 1nd. captured (Hrd9), 1 ind observed (Frynta),
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Eumeces schneideri princeps Eichwald, 1839
MateiaL. 1
Recorp 1.Markan, | spec (Kaftan)

Mabuya ,,aurata” (Linnaeus, 1758)

MaTERRAL. ]

Recoros 1. Markan, 1 spec. (NMP6V 35555, Obuch); 14. Abshar, 2 ind captured (Scjna & Kaftan), 4 ind abscrved (Ci-
hakov & Frynta); 22. Gholaman, obscrvation (Frynta & Kaflan), 1 ind captured (Seyna).

NotE. Awaiting a clarification of the complex taxonomy of M. aurata complex we give a tenta-
tive determination. It should be mentioned that scincids of the genus Mabuya, most probably M
aurata"” were cbserved in additional five localities:

7. Qader Abad (S¢jna); 10. Sivand (Flegr), 12. Dasht-c-Arzhan (Flegr); 13. Yasu (Kaftan & Leikepova); 15. Qar Sharon
{Kral)

Ophiomorus persicus (Steindachner, 1867)
MaTeriaL 2

Recaros 10.Sivand, 2 spec. (NMP6Y 35557, CUP/REPT/IRA/06Z, Kral),

Anguidae
Anguis fragilis colchicus (Nordmaan, 1840)

MaTERIAL 4
Rreorps 29, Chorti, | ind observed (Pitule), 5 ind observed (Kaftan), 32. Asalem 12 km W, | spee (NMPSV 35557, Kral),
33. Asalem 26 km W, 2 spec (CUP/REPT/IRA/021-022, Kaftan), | spee, (CUP/REPT/IRA/068, Scjna).

Ophisaurus apodus (Pallas, 1775)
Recorps 26, Chalus 45 km 8, 1 ind captured and 1 dead found on the road (Kra] & Kaftan), 27. Chalus 25 km S, 1 md
observed (Obuch), 29. Chorty, 1 ind. observed (Scyna); 32. Asalem 12 km W, | 1nd, captured (Hrdy).

Serpentes
Typhlopidae

Typhiops vermicularis Merrem, 1820

MATERIAL. §

Recorns 8. Pasarpat, | spec, (NMP6V 35558, Krdl); 10. Sivand, 1 spec, (CUP/REPT/IRA/032, Kaflan), 14. Abshar, | ind.
captured (Seyna); 22. Gholaman, 1 md. capturcd t8cina), 1 1nd. captured (Hrdy), 1 ind captured, 1 spec (NMP6V 35550,
Kral). 24, Avay, | ind captured (Frynta), 27. Chalus 25 km S, | spec. {CUP/REPT/IRA/045, Kaftan); 35. Kivi, 2 ind.
capturcd, | spee. (CUP/REPT/IRA/040, Sema),

Leptotyphlopidae
Leptotyphiops macroriiynchus (Jan, 1861)

MaTeraL. 1.
Recorps. 22. Gholaman, 1 spec, (CUP/REPT/IRA/039, Kril), 2 ind capturcd. (Hrdy).

Boidae

Eryx jaculus (Linnaeuws, 1758)
Recorp 10.Sivand, 1 ind observed (Hrdy)

Notk. Eryx jaculus familiaris Eichwald, 1831 is recognized from NW Iran by some authors.
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Colubrnidae
Coluber najadum najadum (Eichwald, 1831)

MaTERIAL 2
Rﬁconng 5. Qarushly, 1 spec (CUMREPT/IRA/031, Kaftan), 13. Yasuy, | ind captured (Sejna), 24. Avay, | spec (NMP6V
35563, Sgyna),

Coluber ravergieri Reuss, 1834

MaTERIAL |
Recorp 25. Vah Abad, 1 spec (CUP/REPT/IRA/MIN, Kralh).

Caoluber rhodorachis (Jan, 1865)

MaTerIAL |
Recoro 8. Qamishlu, 1 spec (CUP/REPT/IRA/01S, Sadlo & Frynta)

Nové The specimen collected has a distinct longitudinal reddish stnipe Populations of this
pattern are often understood as nommnoptypical subspecies

Celuber schmidii Nikolskij, 1909
Material T
Recorp 24, Ava, 1 spec (CUP/REPT/IRA/016, Hrdy)

Coronella austriaca austriaca Laurenti, 1768

MatrriaL 3
Recorps 25, Vali Abad, | spec (NMPHY 35562/1-2, Kral}, | spec (CUP/REPT/IRA/014, Komarck),27. Chalus 25 km S,
1nd capturcd (Hrdy), 32, Asalem 12 km W, 1 ind observed (Kral)

Eirenis punctatolineatus (Boettger, 1892)

MaTeriaL 4

Recorns 1. Markan, | ind captured (Sema) 1 spoc (NMP6V 35565, Sema). 1 spee (CUP/REPT/IRA/020, Kaftan), 7.
Qader Abad, 1 1nd capturcd (Kattan), 14, Abshar, 21nd capturcd (Kaftan), 22. Gholaman, | spec (NMPEV 35366, Kral}
24. Avay, 1 spec {CUP/RCPT/IRA/02S, ﬁqna)

Elaphe persica Werner, 1913

MateriaL 1
Recorns 29, Chorti, | ind captured (Kaftan), 1 juv spec (NMP6V 35561, Kodym)

Lytorhynchus ridgewayi Boulenger, 1887
MateriaL |
Recorp &. Hanc Houre, | spec (CUP/REPT/IRA/03S, Hrdy)

Malpolon monspessulanus insignitus (Geoffroy St. Hilaire, 1809)
MareriaL |
Recorp 22.Gholaman, | spee (NMP6Y 35676, Kral), | ind observed (3¢yna)

Psammaophis lineolatum Brandt, 1838
Recorn 5. Qanushlu, | ind captured (Kodym)

Psammophis schokari (Forskal, 1775)

MaTeriaL |
Recorps 2, Jatar Abad, 1 ind captured (Kattan), 14, Abshar, 1 spec (CUP/REPT/IRA/013, Kaftan)

Natrix natrix {Linnaeus, 1758}

MaTERIAL 2

Recorns 29.Chom, | ind wath coloration , perse™ capturcd {Kaftan), 31, Langarud, 2 spee with a standard slightly mela-
mistic coloration (CUP/REPT/AIRA/017-018, Frynta)



Natrix tessellata (Laurenti, 1768)

MATERIAL 2

Recorps 10. Sivand, | spec (NMP6V 35568, Votigck), 25. Vali Abad, 1 md capturcd (Kaftan), 30, Ramsar, | 1nd ob-
served (Fryntaj; 31, Langarud, 1 spec (CUP/REPT/IRA/01S, Sddlo}

Pseudocyclophis persica (Anderson, 1872)

MATERIAL. 3

Ricorns 7.Qader Abad, 2 spec (NMPSV 35560, CUP/REPT/AIRA/033, Frynta); 12, Dasht-c-Arzhan, 1 spee. (CUP/REPT/
1RA/064, Cihakova & Frynta)

Note. Regarding mainly the colour pattern 2-3 subspecies are distinguished by some authors
(see e. g. Banmkov et al. 1977). The coloration of two subadult specimens from loc. 7 corre-
sponds to the nominotypical form (head and neck with three more or less fused dark bands, body
uniformly light). However, the adult specimen from loc 12 differs from the previous ones in
having unicolored head, which is only slightly darker than the body. This colour pattern 15
reported for the males of the eastern subspecies P. p walfer: (Boettger, 1888), nevertheless the
mentioned specimen has lower number of subcaudals (70 versus 75-110 given by Bannikov et
al. 1977 for waireri). Thus the current knowledge of the taxonomy of P. persica seems not to be
sufficient.

Spalerosophis diadema schiraziana Jan, 1865,
Ricorn 7. Qader Abad, fragpments of the skin (Kodym)

Spalerasophis microlepis (Jan, 1865).
Recorp 5. Qanushlu, 1 ind capturcd {Kaftan)

Viperidae

Agkistrodon intermedius caucasicus (Nikolskij, 1907)

Mareriar i

Recorps 25. Vali Abad, | spec (NMP6EV 35563, Kril), | md captured (Kaflan), | nd observed (Obuch), 29. Chorti, | ind
captured (S¢yna)

Echis carinatus (Schneider, 1801}
Recorps 19. Chahak, 2 ind captured (Kaftan), 1 ind. captured (8¢jna)

Note. The subspecific status has not been determined.

Vipera lebetina obtusa Dwigubsky, 1832
Recorns 7. Qader Abad, fragments ot the skin (Kedym); 22. Gholaman, 1 ind captared (Kaftan)

ECOLOGICAL REQUIRMENTS AND BIOGEOGRAPHIC PATTERN

When classified according to habitat parameters, the localities split into the four well-defined
groups (Tab. 1). Parameters of both landscape (Landscape vegetation units, Rainfall) and local
(Local habitat features) level contributed to the classification, however, the former level played
the major role. Resulting groups of localities are characterized as follows: A-area of the Persian
Gulf, B-areas of ,.true* deserts, C-areas of xerophilous woodland including secondarily deforest-
ed desert landscapes, D-area of mesophilous Hyrcanian weodland in the Alborz Mts, the Talesh
Mts, and the Caspian coast.

In spite of the limited amount of our material and also the fact that some localities were
selected unintentionally (e.g., some camping or resting sites), the distribution of amphibian and
reptile species in individual localities showed a clear pattern. The same distinct groups of locali-
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Table | Synoplical table of envirenmental features in the individual locahitics Abbreviations Groups of localities A —arca
ot the Persian gult B — arcas of , truc ' deserts, C — arcas of xerophilous woodland including sccondary deforested descrt
landscapes, [ — arca of mesophilous Hyrcanan woodland i Alborz Mts, Talesh Mts and the Casman coast, x - large scale
fealures, a — small scale or marginal features For localities and environmental features sce Iist of iocalitics

AAAA BBBBEBBBBBE CCCCC CCCC DDDD DDDDDD
Mumber ef lncaliy W2 w17 79 2 8244 3 538637 15351112 1 22131410 322526 27 33 3429 3128 30
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24 b % xox o x % % % x[|lx oxoa x x
15 oA oA X X X XK XN LA a4
i X x X X K X %
] LI ) x X x n
7 x LI T 3 !|
3 x AKX |
12 x * % XX X XK X X XX
4 x = x
3 x x X
0 X x L3 4 a % a x i X
ol x % A KR x o2 X%
26 a * x R XX
13 ! XX X X X ox %
1 :;x % % x %
3 &= X %
g n x x 3 a8 x a @ X & x
21 a x a XX x & %
27 LI X ox
2 e X %
4 x X x
17 x % A ox x [ X oA X A 1% % X a
n x H X a x 8 1 x n x
i % % a a X 3
8 x x E
5 x
1% x

ties as above (A-D) and six main groups of species were obtained by an independent procedure
(classification according to species) Thus, both classifications produced unequivocal and, more-
over, mutually corresponding results These facts can be attnibuted to considerable contrasts
amoung landscapes and zoogeographical regions in studied area

Clustering of localies according to species corresponds well with the vegetation regions
according to Zohary {1973), and with incidental ranfall 1t seems that Zohary’s classification of
lran area into vegetatnon umts has a good explanatory value also for the herpetofauna The most
interesting example that can be demonstrated by our data 1s Zohary’s differentiation between
primary desert areas and desert areas resulting from anthropogenous deforestation In spute of
the general features of both desert types, herpetofauna of the former areas is characterized by
specific forms (e g, Phrynocephalus spp, Eremuas spp, Mesalina cf watsonana Agamura
persica), while the herpetofauna of the latter ones fairly resembles that of the territories still
covered by xerophilous forest
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Tablc 2 Synoptical table of antmal species in the individual localities For abbreviations sec Table |
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APPENDIX |

Survey of habitat features

LANDSCAPE VEGETATION UNITS (Zohary 1973) 1 Mesic woodland of Zelkovo-Parrotietea, 2 Mesic woodland of Fagetea hyr-
camiea, 3 Steppe woodland of Quercetea brandtr, 4 Deforested arca of the latter umt, 5 Steppe woodland of Jumipero-
Fistacretea, 6 Deforested arca of the latier umit, 7 Continental steppes of the Arfemisictea herbae-albae, 8 Mountain steppes
of the Arienstetea fragrantis with the Quercetea brandni remmants, 9 Tropical deserts to savannas of Acacretea flavae
RanFaLt IN Mmfvear (Zohary 1973} 10 100-200, 11 200400, 12 400-600, 13 1200-200, 14 over 2000,

LOCAL HABITAT FEATURES 15 stony or gravely open surfaces, 16 clay open surfaces, 17 rocks and decp screes, 18 sand duncs on
scaside, 19 wetland with reeds and/or nice ficlds, 20 niver, 21 water spring, nillet, small basin, 22 recently settled busldings of
wvillages or towns, 23 ruins of old {mostly ancient) buildings, 24 open semu-desert stands of sclerophyte dwart-shrubs, 25
stands of annual weeds and cphemerals 26 xcrophilous grassy pastures, 27 mesopfulous high-mountain grassy pastures, 28
mosate of gardens, comn ficlds and ruderal stands, 29 park-hke mosaic of trees, shrubs and xcrophilous herbaccous vegeta-
tion, 30 closed mesophilous wood

APPENDIX 2
Data collected in the locality 39. Karakurt, Turkey

Lacerta sp.
Recorn 1 spec (CUP/REPT/IRA/061, Frynta)

Note Juvemle specimen belonging to Lacerta radder Boettger complex

Eryx jacuius (Linnaeus, 1758)
Recorn 11nd captured (Pitulc)

Coluber najadum cl. dahli Schinz, 1833

MaTERiaL 2

REcorDs 2 spec (NMP6YV 35564/1-2, Kral)

Note The colour pattern of the Ist specimen corresponds to the pattern of C n dahli In the
case of the 2nd specimen, the 1st pair of neck spots is fused and other spots are small and
INCONSPICUOUS

Eirenis modestus (Martin, 1838)

MATERIAL 3

Recorps | nd capiured (Kaftan), 4 ind captured (Kral), 5 ind capturcd (Sejna), 3 md captured (Patule), 2 spec (CUP/
REPT/IRA/012, CUP/REPT/IRA/D63, Kaftan), 1 spec (NMP6V 35567, Kral)

Nartrix tessellata (Laurenti, 1768)
Materiar |
Recorp 1spec (NMP6V 35569, Kodym), 1 ind captured (Frynta)

Vipera wagneri Nilson et Andrén, 1984
Recorps 2ind captured (Kaftan), 3 ind captured (Kral, $¢jna, Pitulc)
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BOOK REVIEW

KUHNEL W Taschenatlas der Zytologie, Histologie und mikroskepischen Anatomie fiir Studium und Praxis, Eight
rewnitten and cxpanded cdition Stuttgart-New York Georg Thieme Verlag, 1992 VI+448 pp Format 120=190 mm Soft-
cover, price DM 48 — ISBN 3-13-348608-X

The author 15 professor of anatomy at the University i Lubeck First edition of this book has been published in 1930 In
addition to German cditions, translations tnto English {3 editions), ltaltan (3 cditions), Spamsh (4 odittons), Japancse (2 edt
tions), Greek, Portuguese and French appeared in print. As stated in the preface, in this edition the text has been updated, and
modificd according te the comments of readers The volume 1s composed of 27 non-numbered chapters Each chapter s
arranged i the way that the left page 15 focused on textual part, and the right page presents the figures, composed (mostly ot
three) photomicrographs In addinion to hght microscope photographs in colour, there arc black-and-white transmmsston and
scannmg ¢lectrone microscope figures

Introductory chapters examune the vanety of cell forms Described are the spinat ganglia, multipotar nerve cells, smooth
muscle cells, fibrocytes and fibroblasts, Purkynje cell, socyte, and vepetative ganghion cell Following chapters discuss struc
tures of the nucleus, the cytoplasm and cellular organelics — muscellancous forms of ergastoplasm and endoplasmie reticu
lum, Nissl granulcs, Golgi apparatus, mitochondna, and lysosomes Further on metaplasmatic and paraplasmatic substances
- architccture of cytoskeleton, plasmalemma diffcrentiation, cell-to-ceil contact structures, cell division process and chromo-
somes arc looked at

Characterization of tissue and organ systems follows when desenbing the epithelial tissues, exocnine glands epithclum,
fibrous and supportng cartilage and bone tissies, sntooth, striated and cardiac muscic cells, nervous system tissues, blood
vessels, lymphatic system, the blood, endoerine glands, the digestive, resprratory and urinary systems, reproduchive organs
the skin and adnexa, sensc organs, and central and autonomous netvous systems

In conclusion there 1s an annex of 17 tables overviewang histological stamng soluhons [Mayer, Heidenhain, Masson
Goldner van Gieson, Weigert, Mann, Romeis), classification of vanous forms of superficial cpithelial cells, morphological
difterentiation of serous and mucous salwvary giands, morphological charactenstics of salivary and {ear glands, differential
diagnosis and signs of misccllancous fibres, muscle tissue, various scctons of the digestive tract, kidney tbules, trachea and
bronchual tree, lymphatic, cavity and glandular organs, and avaricty of skin regions

Bascd on a continuing tradiion of eight editions and many internationa!l translations wathin more than 40 years, this handy
pocket-sized volume represents a beatifully illustrated text-atlas 1t provides a practically oriented guide to students and those
who will update their knowledge of cytology, histology and microscopical anatomy

Jindich Jira
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New. Clinidium species from Ecuador (Coleoptera: Carabidae: Rhysodini)
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Abstract Cloudmm marekisp. n from Ecuador 1s descnbed and the diagnostic characters illustrated. The species
belangs to the C msogne Grouvelle, 1963 —group of the nominotypical subgenus The current defermunation key of
subgenus Chmidum Kirby, 1835 13 medificd to include the new specics,

Taxonomy, description, Coleoptera, Carabidae, Rhysodini, Clinidium mareki sp. n., Neotropical region

INTRODUCTION

A large material of carabid beetles, collected by J. Marek (Prague, Czech Republic) in South
America and kindly donated by him to me, contents many interesting species, among them
several undescribed. The only species belonging to the tribe Rhysodini was found in Ecuador,
prov. Cotopaxi, on northern slopes of Mt Corazon. This species is apparenily new and it is
described below.

The rhysodid fauna of South America was recently studied only by Vuleano & Pereira (1975),
and of course by Bell & Bell (1578, 1985) in their excellent revisions of the world fauna of
Rhysodini.

The morphological terms used in this study are adopted from Bell & Bell (1978, 1985).

Clinidium (Clinidium) mareki sp. n.

Tyre MaTERIAL Holotype {male), allotype {temale), and paratypes {1 male without antennae and 1 fomale) - all Jabelled
WEcuader, Mt Corazon, 3500 m, 17 -21L.vis 1992, leg. J. Marek & P Scidl”. Holotype and allotype arc deposited 1n the
guthor’s collection, paratypes in the collection of the University of Vermont, Burlington, Vermont, USA

DescripTion. Length 7.7-8.4 mm. Antennal stylet moderately long, about 0.2 as long as anten-
nomere X1, acuminate; tufts of minor setae present on antennomeres VI-X, basal setae present
on antennomeres VI-X, sparse on antennomere V1; antennomere [ with dorsal pollinose subapi-
cal band. Head (Fig. 1) approximately as long as wide; frontal grooves narrow, deep, pollinose;
median lobe narrow, triangular, it’s tip slightly behind level of anterior margin of eye, narrowly
but distinctly separated from antennal lobe; temporal lobes convergent posteriorly, forming ob-
tuse median angles, posterior margin bordered with pollinosity; eyes crescentic, relatively large,
about 0.55-0.60 length of temporai lobe; antennal groove complete, pollinose; one temporal
seta arising from large pollinose puncture touching posterolateral pollinose border of temporal
lobe; two pairs of postlabial setae.

Pronotum (Fig. 2) long, about 1.5 times longer than wide, widest behind middle; median
groove deep, narrow, with slight expansion 1n basal 0.33 of length and with large, oval anterior
median pit; basal impression narrow, deep, closed posteriorly; discal strioles deep, sligtly curved,
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extending anteriorly beyond nuddle of pronotum, margmal groove deep, visibie in dorsal view,
number of margmal setae varies from 3 to 5 {most often 3), angular seta absent, notoplevral
suture glabrous, sternopleura! groove nearly complete, praccoxal setac absent, prosternal pro-
jection with apex shallowly bilobed, with deep U-shaped groove

Elytra moderately elongate, striae impressed, pollinose, punctate, elytral sutura deeply 1n-
vaded 1n basal 0 15 of length, intercalary stnia abbreviated posteniorly, ending blindly at level of
anterior end of preapical tubercle (Fig 3), other striae entire, preapical tubercle truncate or
shghtly sinuate posteniorly. apical tubercle inflated, conhguous, sutural and parasutural stnae
with one seta each n posterior 0 25 of length, intercalary stria with row of 4-5 setae, mtratuber-
cular striz with 2-3 setae near apex, margmal stria with 34 setae posteriorly, preapreal tubercle
with one seta (rarely on one side with 2 setae), apical tubercle with one seta (in female allotype
with 2 setae), metasternum with deep, complete median sulcus, this sulcus with deep pit in
posterior 0 25 of length, female with transverse sulct complete 1n sternites ITI-1V, interrupted
on midhine 1 V-VI (Fig 4), female with large lateral pit 1o stermite [V, male with transverse
suler complete 1n stermites I11-VI or interrupted on rudline in stermte V, transverse sulcus
sternum VI not joined with submarginal groove (but almost jomned 1n the female paratype),
stermite VI with 2 setae, female with two V-shaped, short grooves near posterior margin of
stermite VI, delimifing a median tubercle, which is visible 1n lateral view, tibial spurs slightly
unequal, male’s mesotibial calcar narrover at basis than metatibial one, but generally of the
same shape (Figs 3, 6), male without ventral tooth 1nt anterior femur and without proximal tooth
m protibia
DireereNTIAL DIAGNGSIS The new species belongs to the C insigne group of the nominotypical
subgenus, which differs from other species groups of this subgenus by the following combma-
tion of characters (Bell & Bell, 1985) tufts of minor setae are present on antennomeres VI-X
and eyes are crescentic The group was formed up to the present time by four species

Climdm dubium Grouvelle, 1903 from Ecuador 18 morphologically very different from re-
maining species of C msigne group (including C marekr) Tt differs by shape of temporal lobes,
which are divergent postenorly, by very long antennal stylet, by presence of tubercle in very
large anterior median pit and by acute proximal tooth on male’s protibia

C boroguense Bell, 1970 from Puerto Rico differs from remamnng species by metasternum
not sulcate and by intercalary stria entire

C msigne Grouvelle, 1903 from Ecuador and C howdenarum Bell & Bell, 1985 from Trint-
dad are according to Bell & Bell (1985) closely related species and they seem to be most closely
related (or the most simular) to the € marelr sp n, sharing the diagnostic combination of
characters intermediate between them C howdenorum has narrow head, which 1s longer than
wide, median and antennal lobes are not connected, three temporal setae are present, marginal
groove bearing 8 setae, parasutural stria bearing 10 setae, intercalary stria with 9 setae, margi-
nal stria with 1012 setae, four setae are present in sternite VI, male with lateral pit in sternite
1V, female with median tubercle 1n stermte V1, delimited by short, broadly U-shaped groove,
which 1s paralle! to submarginal groove (R T Bell, pers comm ) C insigne has connected me-
dian and antennal lobes, head 1s as long as wide, beaning only one temporal seta, marginal
groove with 6 setae, parasutural stnia without setae, intercalary stria bearing 3—5 setae and
marginal stria 6-7 setae, sternite VI with 2 setae, male without lateral pit m stermite 1V, female
without median tubercle in stermte VI € marekr shares with C insigne reduced number of
setae on head, pronotum, elytrae and stermite VI, and proportions of head Differences are in not
connected median and antennal lobes and n the presence of median tubercle 1n stermite VI 1n
female, which 1s dehimited by V-shaped grooves {x C howdenorum) 1n the former species
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COLLECTION CIRCUMSTANCES. The type specimens were found on northern slopes of Mt. Corazon,
near the upper forest limit, in a dead, dry, charred, rotten stem.

NaMk porivaTioN. The species is named in honour of my friend J. Marek, who collected the type
series.

To include the new species in the key of Bell & Bell (1985, p. 94), the couplet 9 must be changed
as follows:

¢ (8) Median and antennal lobes conncected, parasutural stria without sctac, median tubercle i sicrmite V1of female absent
C msigne Grouvelle
9 Mcdmrt and aumuna] Iobcs not ccnncctcd parasutural strm Wlth at lL,ast onc scta sl\':mnc VI of female with median
tubcrele ... sz
9 Temporal sciac are tbmc hcad !ongcr lh.’m wldc parasutura! and mtcrcalary stnac wnth 9—I 0 sctac cach Sicm:lc Vi
with 4 sctac . - -+ C howdenorumBell & Bell
9’ Only one tcmporal scta hcad as ](mg as wui:, parasulural slrm wrth one scia mtcrca]ary stria with 4 -5 setac Stemute
Viwith2sctac . . . coveine =0 . s e R R ST B e g Thmurelispih

g s AR S 1 e
kn«- L et T

Figs 1-6 Chnidrism marekesp.n | - head, dorsal view, 2 —prenotum, 3 - clytral apex, 4 —stermites 1V - VI, female, 5 -
mesotibta, male, 6 — metatiba, male. Scale bar 1 0 mm
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Abstract Phtheridimm szechuanum turkestanician subsp n, is desenibed, Bastha (Paracyclopodia) burmensts
Theodor, 1954 15 charactetized in the male sex Additional morphological, taxonomic and/or faunistic data are given
for 11 speeies of Ischnopsylhidac, 20 species of Nyctenbudae and Brachytarsing ambomensis Rondam, 1878
(Streblidac) The distributional arca of' mentioned species 18 stated.

Taxonomy, distribution, Ischnopsyllidae, Nycteribiidae, Streblidae, Hormopsylla treee, Phehividivum szechuaian
turhestanicum subsp, ., Basilia (Paracyclopodia) burmensis, Neotrapical region, Oriental region, Palaearctic

region

Results of the elaboration of samples of bat-fleas and bat-flies from the Czech Republic, Slove-
nia, Bulgana, Middle Asia (S Kazakhstan, Uzbekistan, Kyrgyzstan), the Baikal Lake, NW In-
dia, Laos, Cambodia and Cuba are given. | am much obliged to Z. Frithbauver (sample from
Cambodia), I. Horacek and 8. N. Rybin (sample from S Kyrgyzstan), A. Reiter (sample from the
Baikal Lake), J. Rohdlek (sample from Slovenia), T. Scholz (sample from central Laos) and
Jorge de la Cruz (sample from Cuba}, who provided part of the matertal studied. The material is
deposited in coll. Hirka, Department of Zoology, Charles University, Praha and in the Silesian
Museum, Opava (sample from Slovenia).

Ischnopsyllidae
Ischnopsyllus (Ischnopsyllus) intermedius (Rothschild, 1898)

CzecH Reruslic, Bohemia mer,, distr Tindiichlv Hradee, Kolence, gamekeeper's lodge Certova &lapota (6954), Eptesicus
serotinus {Schreber), 25. vin 1984, 1 F, K. Hirka leg.

Irevised the identification of one female specimen from SE Kazakhstan (Grodikovo near Dzham-
bul), published as [ intermedius by Hirka (1984a). The specimen belongs in reality to /.
plumatus. The easternmost localities of 1. intermedius represent the Caucasus and the Ural Mits.

Ischnopsyllus (Ischnopsyllus) plumatus loff, 1946

Kyrovzstan Kurshab, distr. Osh, nursing colony of Eptesicus serotinus turcomanus (Eversmann), 17.1v 1985, 24 M, 43 F
{from 32 femalc bats), S. N Rybin leg.

The numerous material enables to determine the most positive distinguishable characters in
females of . plumatus (a) and 1. intermedius (b).
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a: 22-32 (mostly 23-28) bnstles in double row on sternum VII; intercalary setae in the major
rows on abdominal tergites 2-3 times shorter than long main bristles; both head and appendix
of spermatheca more slender (Hirka 1976: fig. 17); dilated part of the duct of spermatheca more
slender (Harka 1976: fig, 15).

b: 11-21 (mostly 13-17) bristles in irregular row, sometimes partly doubled, on sternum VII,
intercalary setae n the major rows of abdominal tergites 5-8 times shorter than long main
bristles; both head and appendix of spermatheca robuster (Hirka [976: fig. 16); dilated part of
the duct of spermatheca broader (Harka 1976: fig. 14).

DistaisuTioN, Turkmenistan, S Kazakhstan, Kyrgyzstan,

Ischnopsylius (Ischnopsyllus) octactenus (Kolenati, 1856)
Kykayzstan Osh, cave No 30, Pipistrelius pipisirelus aladdin Thomas, 20 11 1985, 1 F, 5 N Rybmnieg

DistrisuTiON. West Palacarctic species, ranging from Morocco, Spain and Great Britain to
Middle Asia and Afghanistan.

Ischnopsyllus (Ischnopsylius) variabilis (Wagner, 1898)

Czrev RerusLie Moravia mer . Ledmice, pond Prastfedni rybnik (7266), netting, 24. iv 1983, Pipistrelius nathusii(Keyser-
ling & Blasws) | M, 1 T (from 2 female bats), Myotts daubenton (Kuhl), 1 F {from 5 female bats), T. Scholz leg.

DistrisuTion Continental Europe eastward to the Ural and Volga rivers, Turkey, Ciscaucasia,
N Caucasus, Transcaucasia,

Ischnopsyllus (Hexactenopsylla} hexactenus (Kolenati, 1856)

Rissia Siheria, Lake Barkal, Svjatoj Nos peninsula and 1sthmus, Burtay, Eptesicus milsson (Keyserling & Blasius), 1 -6
v 1992, 2 M, 3 F (from 5 female bats), A Reater leg

Distrisumion. Europe, northern parts of Asia eastward to Transbaikalia.

Ischnopsyllus (Hexactenopsyila) petropolitanus (Wagner, 1898)

Kyroyss1an. Algy Mts, Kara-Goy, 3000 m, Plecorus austriacus wardi Thomas, 14 vai, 1984, 1 M, 1 F (trom 2 bats), |
Horiéek leg , Kurshab, distr Osh, vursing colony of Eptesicus serottnus tw comanus (Eversmann), 17 v 1985, 1 F {from
30bats),S N Rybinlcg

DistripuTioN. Sankt Peterburg, Kazakhstan, Uzbekistan, Tadzhikistan, Kyrgyzstan.

Myodopsylla trisellis Jordan, 1929

Russia Sibena, Lake Baikal, Svjato; Nos peninsula and isthmug, Burtuy, Mvotis daubenton (Kuhl), 1.-6 vu 1992, 1 M, |
[ (from S bats), [0 1x. 1993, [ M {from I bat}, A Recier leg ; Kordon, 7 -9. vi 1992, Eptestcus nilssont (Keyserhng &
Blastus), 1 M, 1 F (trom 2 bats), Myons brandt (Eversmann), 1 M, 2 F {from 4 bats), Myons ikenntkow Ogney, | M (from
2 nats), A Reter feg

Distrisution. Finland, Russia (eastward to Lake Baikal), E Kazakhstan, N Mongolia, NE Chi-
na, NE Korea,
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Rhinolophopsyila unipectinata unipectinata (Taschenberg, 1880)
Burcaria. Kamen Brjag, Black Sca shore, Rhinolophus mehelyi Matschic, 11, vii. 1986, 1 F (from | malc bat), K. Hirka leg.

DistriBuTioN. West, S and SE Europe, Asia Minor, Crimea, Caucasus, Middle East, Turkmeni-
stan, SW Afghanistan.

Rhinolophopsylla unipectinata turcestanica Ioff, 1953
Kvravzstan. Sasyk-Ungur cave, Aravan, Osh distr, Jadaridy leniotis Rafinesque, 24. viii. 1984, 1 M, 1. Horagek leg.;
Adzhidaar-Ungur cave, Osh distr., Myotis blythi (Tomes), 5. viii. 1984, 1 M, 1 F, . Hordéck lep.; Barytovaya cave, Osh
distr., Myotis blythi (Tomes), 13, viii. 1988, 1 F, N. 5. Rybin leg.

Distrisution. S Kazakhstan, Uzbekistan, 8 Kyrgyzstan, Tadzhikistan, NE Afghanistan.

Nycteridopsylla pentactena {(Kolenati, 1856)

Crrcl REpusLic, Praha, castle: Mikulka tower (5952), Eptesicus serotinus (Schreber), 12. i1, 1980, 5 M, 4 F (from 5 male
bats), K. Hirka leg.

DistriBuTion. West, central and eastern Europe.

Hormopsylla trux Jordan, 1950
Cusa. Prov. Oricnic, Santiago de Cuba, Tadarida (Nyctinomops) macroiis Gray, 1 M, Jorge de la Cruz leg.

Fig. | — Hormopsylla trux Jordan, male genitalia.
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A poorly known species described from Peru (male holotype and female allotype) from uniden-
tified bat. The found male agree with the description and illustration of this species by Hopkins
& Rothschild (1956: 214-215, figs 364, 366). Thoracic and abdominal combs with 32, 13, 23,
16, 16 and 15 spines; clasper bears 2 large bristles, both laterally flattened, for details in male
terminalia see Fig, 1 (apical bristle of the anterior lobe of movable process broken).

Nycteribiidae
Nycteribia (Nycteribia) alletopa Speiser, 1901
Laos Keo-Outemn distr,, Ban Thinkeo, 8 vau 1989, 7 host (Vespertillonudae), 2F, T Scholz leg,

The shape of the dorsal genital plate in both females (Fig. 2) 1s intermediary between those in
populations from Sumatra (Maa 1967: fig. 66) or Philippines (Theodor 1967: fig. 66) and those
of populations from Japan (Maa 1967: fig. 67), Formosa (Theodor 1967: fig. 67) or Afghamstan
(Hirka & Povolny 1968: fig. 2 ). One specimen has the surface of tergite 2 almost bare, the
second specimen has most of the surface covered with short setae. Laos represents the new
finding place of N. allotopa Speiser.

DistriBuTION. The species, oniginally described from the West Sumatra, (s recorded from a large
distributional area, ranging from E Afghanistan in the west to Japan {Honshu) in the east, and
Indonesia and Austraha in the south, occurring in the southeastern part of the Palaearctic re-
gion, and widely distributed in the Oriental and Australian regions. Several local forms were
reported from this wast area, some of which described as subspecies, differing mainly in details
of genitalia of both sexes. The entirely complex is much n need of a revision.

Nycteribia (Nycteribia) dentata Theodor, 1967
Inoia Jammu & Kashmir, Poonch valley, Myotis biythi (Thomes), 2 M, 1 F {from 2 bats)

DistriBUTION, E Afghanistan, NW India (Jammu & Kashmir), The type locality of this species
represents the Bumbroo cave, Matan, Pahlgam Road in Kashmir.

Nycteribia (Nycteribia) kolenarii Theodor & Moscona, 1954

CzecH Reruntic Moravia mer , Lednice, pond Prostfedni rybnik (7266), notting, Myotts daubentoni (Kuht), 24, 1v 1983,
12 M, 12 F {from S femalc bats), T Scholz leg

Suovena Jama u Dvora (Krka River), Myvolns danbenton (Kuhl), 5. vin 1993,30 M, 4] F (from 20 bat specimens), Kobilna
jama (Kolpa Raver), Myotts daubemton, (Kuhl), 7 vin 1993, 5 M, 2 F (from 5 bat spccimens), Koehevye-Rdech) kamen,
Myotis duubenton: (Kuhl), 2 vin 1993, 3 M {from 1 femalc bat); Lukwja, Myetis daubenton: (Kuhl), 5 1x 1996, 5 M, 41
{from 3 malc bats), all Z Rehak leg., I Rohdéck det

DistrisuTioN. European species distributed from S Scottland and 8 Scandinavia to N Portugal, N
Italy, Macedonia and Romania; eastern limit presently 28-29° E,

Nycteribia (Nycteribia) latreillii {Leach, 1817)

BuLcaria Kamen Brjag, Black Sea shore, Myotis biythi (Tomes), 11, vii. 1986, 2 M, 4 F (from 2 bats), K Hirka leg ; NE
Rodop: Mts., Mechkovets Mis . Myoyis blythn (Tomes), 14 vii. 1986, 1 F (from 3 bats), K. Hirka leg ; Knizhovmuk (30 km S
Khaskavo), Mvots myotis (Barkh }, 21 vit 1986, 1 M, 2 F (frora | bat), K. Hirka leg,

Kvrovzstan Osh distr, Adzhidaar-Ungur cave, Myotis blvthi (Tomes), 5 vin, 1984, 6 M, B F (from 16 bats), I Horadek leg .
Sito cave, Myotis biythi {Tomes), 28 vi 1988, 3 M, 4 F (from 9 bats), N 5. Rybin leg , Kyzyl Kyak cave, Myor by
{Tomes), 28 vi 1988, 1 M, 3 F (from 3 bats), N. § Rybun leg., Sasyk-Ungur cave, Myotis blythr {Tomes), 12 vu 1988,2 M
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{from 4 bats), N 8 Rybin leg ; Barytovaya cave, Myeirs blythi (Tomes), 13, vin. 1988, 2 M, 6 F (from S bats), N S Rybin
teg , Davachan-Ungur cave Myots bivthr (Tomes), 15 vin 1988, 2 M, 1 F (from 5 bats), N § Rybin lcg

DistrisuTion. Continental Europe (northward to 51-52° N}, N Africa, SW and Middle Asia
eastward to E Kazakhstan.

Nycteribia {(Nycteribia) parvula Speiser, 1901
Laos Kco-Outem distr , Ban Thinkeo, 8 v 1989, 7 host (Vespertlionidac), 2 M, 2 F, T. Schalz lcg.

Simularly as N. allotopa Spesser, also N. parvula occurs on their large distributional area in
local forms, differing mainly in details of genitalia of both sexes. The specimens examined
agree in main characters (Figs 3-5) with those described by Theodor (1967) from Formosa.
Laos was not yet reported as a finding place of this species.

Digrrisution. E Afghamstan, W Pakistan, W Incha (Maharashtra), Sri Lanka, Burma, Laos,
Tarwan, Japan (Honshu), Philippines (Luzon, Tablas, Mindanao), Malaysia, Indonesia (Sumat-
ra, Java, Ambon).

Nycteribia (Nycteribia) pedicularia Latreille, 1796

Stovenia Kobilna jama (Kolpa River), Myolss capaccimi(Bonaparte), 7. v 1993, [ F (from | female bat), Z Rehik leg ,
J Rohdéek det

Buroaria NE Rodopt Mis , Mcchkovets Mts., Myons capaccinu (Bonaparte), 14 vi. 1986, 2 M, 10 F (from 1 bat), K
Harka leg

DistrisuTion. A Mediterranean species distributed in southern parts of Europe (northward to the
Alps and to the S Carpathians), NW Africa and SW Asia (eastward to Iran).

Nycteribia (Nycteribia) quasiocellata Theodor, 1966

Russia Siberia, Lake Baikal, Svjalo) Nos peminsala and 1sthmus, Kordon, Myoirs daubentom (Kuhl), 22 -29 vi 1992, 3 M,
4 F (from 4 bats), A Reiter leg, Burtay, 1| -6 vu 1992, Myoits daubenion: (Kuhl), 11 M, 11 F (from 5 bats), Myeoirs
thonntkovi Ognev, 1 M (from 2 bats), A Reter leg.

DistrisuTion. The species was till now reported from western (Theodor 1966; Mmar & Hurka
1980) and middle (Kriftofik & Kiefer 1983) Mongolia, northern China (Hirka 1970) and east-
ern Kazakhstan (Hirka 1969). Svjatoj Nos peninsula and isthmus represents the first locality in
Russia. Myotis daubentoni is without doubt the main host of this fly.

Nycreribia (Acrocholidia) lindbergi Aellen, 1959

Kvravzstan Osh distr , Myotes blyth (Tomes), N S Rybin leg . Sasyk-Ungur caves, 12 vu 1988, 6 F (from 4 bats); Danga,
14 v 1988, | M, 1 F (from | bat}, Barytovaya cave, 13, vin. 1988, 3 M, 6 F (from 5 bats), Davachan-Ungur caye, 15 viil
1988, 1 M, 3 F (from 5 bats). Adzhidaar-Ungur cave, Myotrs bivih (Tomes), 5 viu. 1984, 13 F (lrom 16 bats), 1. Horadek

leg.
UzpexisTan. Samarkand cnv., Amankutan, Myotes biythi (Tomes), 9. vi. 1989, 1 F (from 4 bats), K Hirka lcg

DistripuTion. Species of Middle and Central Asia found in SW Uzbekistan, S Kyrgyzstan, E
Kazakhstan, Tadzhikistan, Afghanistan and N India (NW Himalaya; Darjeeling).
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Nycteribia (Acrocholidia) vexata Westwood, 1835

Scovenia Kochovye-Rdechi kamen, Myofis bechstem: (Kuhl), 2 vin 1993, 1 F(from 4 male bats), Z Rehak leg , ] Rohadcek

det

Bui camia NE Rodopt Mts , Mechkovets Mts , Myons blytin (Tomes), 14 v 1986, 2 M, 2 F {from 3 bats}, Kruzhovnik (30
km $ Khaskovo), Myotss mpotis (Borkh ), 21 viy 1986, 4 M (from 1 bat), Kamen Brjag, Black Sca shore, Myotus hivthy
(Tomes), 11 vin 1986, 2 M, 1 F (from 2 bats). all K Hirka leg

Distripution Continental Europe (northward to 52-33° N), N Afnca and SW Asia eastward to
Iran (Elburz Mits } and Turkmemstan (Bakhardenskaya cave).

Phthiridium biarticulatum Hermann, 1804

Kyrovzstan Osh distr, Aravan, cave No 12, Rlunolophus ferrumeqummym wrani Cheesman, 23 i 1983, 1 M {from | bat)
N S Rybm leg , Kalcitovaya cave, Riunolophus ferrumequunum irani Checsman, 19 m 1985, 1 F{from | bat), N S Rybin
leg , Tuya Muyun, Rhinelophus ferrumeguinum trant Choesman, 17 1x 1987, § F (from 1 bat), 21 w 1988, 2 M, 2 F (from
3 bats), 14 vir 1988, 1 M (from 1 bat), 14 VI 1988, 2 M, 3 F {from 3 bats}, N 8 Rybm leg , Knistalnaya cave, Rhunaly
phus bocharicus Kastschenko & Akimoy, 18 1v 1987, 2 M (from | bat), N § Rybin leg , Kamgul cave, Rhtnolophus
bocharicus Kastschenko & Akimov, 3 vu 1968, 1 M (from 1 bat), N § Rybin leg

DistriBuTiIoN A West Palaearctic species, distributed 1n southern half of Europe, N Africa and
SW Asia, eastward to Kyrgyzstan, Tadzhtkistan and Afghanistan In Middle Asia this fly prefers
Rhnolophus ferrumeguinum (and perhaps also R bocharicus) as a host

Phthirvidium simile Hirka, 1984

Kyravzstan Oshdistr , Kyzyl-Kijek cave (170km SW Osh), 1 vu 1988, Runolophus aff hipposidercs (Bechstein), 1 M
{trom ¢ bat), N § Rybinleg

DisTriBuTion The species was described from N Tadzinkistan and found also in § Kyrgyzstan
(Okhna cave near Kadamdzhay, 120 km SW Osh),

Phthiridium szechuanum turkestanicum subsp. n.

Length | 8-2 2 mm Colour light brown

Head with 4 setae at the dorsal antenior margin 7-12 notopleural setae, usually a gap be
tween 2 (1, 3) anterior and the following setae Postspiracular sclerite with 46 setae

Male abdomen as in P szechuanum Theodor, but surface of tergite 6 with 1-2 short setae
Abdomunal ctemdium with 3540 spines Sternite § with a group of 25-31 spines, median spines
i 3 rows, those in the second and third row about twice as long as those in the first row
Genttaha 1n general as m P szechuanum but apices of surstyl (claspers) slenderer, aedeagus not
bent 1n the basal part and with more curved, not bifide apex (Figs 6, 7), parameres (praggonites)
with less curved apical process and with more shallow sinuation of 1ts ventral margin, 2 setae on
the inner side of the ventral basai corner (Figs 6, 8)

Female abdomen n general as in P szechuanum Abdominal ctemdium with 3641 spmes
(45 1n P szechuanum) Setae on the surface of stermites § and 6 more numerous (4-6, 1-2 n P
szechuanum) Geutal plate as in Figs 9, 10, 1]

IIFFERENTIAL DIAGNOSIS P szechuanum turkestanicum subsp n differs from P szechuanum
Theodor n the shape of aedeagus and parameres and in some characters 1n chaetotaxy
Etvymorocy The name of the subspecies 15 denivate from 1ts occurrence in the late Turkestan

28



Figs 2-12 2 —Nycteribia allotopa Speiscr, dorsal genital plate, 3— N parvula Speiser, ventra! and dorsal gemital plates, 4,5
_ N parvula, paramere, acdeagus 6-8 — Phthirrdinm szechuanum turkestamcum subsp 1, male gemitaha (6,7 - Tuya—
Muyun, 8 — Amankutan) 9-11 — P szechuanum turkestanicim subsp n , dorsal genital plates (9, 10— Tuya-Muyun, 11
Amankutan), 12 — Basiha burmensis Theodor, male genutalia
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Hor otvee (male) Kyrgyzstan, Osh distr , Dang), Tuya-Muyun, Rhmolaphus aff fipposideros (Bechstend, 1 vin 1984, 1
Horaécek leg

ParaTyPFS 4 malcs, 6 fomalcs, samc data as in the holotype, 1 female, Osh distr , Kyzyl-Ungur, Rlunolophus atf hippost
deros (Bechstein) 7 v 1963, N 8 Rybinlep (given by Hirka 1969 as Stylidia szechuana Theodor), | male, Uzbekistan,
Samarkand env , Amankutan, Rhinolophus att hipposideros (Bochstein), 9 vi 1989, K Hirkaleg Holotype and paratypes
incoll Hirka, Depantment of Zoology, Charles University, Praha

OTHER MATERIAL Kyrgyzstan, Osh distr , Dang), Tuya-Muyun, Rftnelophus aft mpposideros (Bechstein), 1 vin 1984, 15
M, 15F,1 Horatck leg, 21 sv 1988, 4M,5F, 13 viu 1988, 1 M. N S Rybumn leg

Notr Phtfuridium szechuanum (Theodor, 1954) was described, based on male holotype and one
female paratype, from Kwan Yen Chiao, Szechuan, China No additional material is known

Basilia (Basilia) blainvillii amiculata (Speiser, 1907)
Campobia Takeo, Taphozous longimanis Hardwicke, 10 1x 1984, 1 F, 19 xn 1984, 1 b, Z Fruhbaucr leg

DistrisuTion. The species inhabits tropics of the Old World, Orniental subspecies 18 known from
India (West Bengal, Maharashtra, Rajastan, Gujarat), Sn Lanka, Burma, Cambodia, Malaysia
(Labuan) and Indonesia (Sumatra, java) From Cambodia given by Klein (1970} from the Phnom-
Penh region (Prek-Phnan), host Taphozous longimanus longimanus Hardwicke.

Basilia (Basilia) italica Theodor, 1954
Stoveria Kochev)e - Luzha, Mvours mysiacinus (Kuhl), 2 vin 1993, 1M, 1F (from 1 femalc bat), Z Rchak Ieg

Both specimens agree i the morphological characters with the descriptions of this rare species,
only apical part of aedeagus of studied male 1s shghtly narrower than figured by Aellen (1955)
and Theodor (1967)
Disrrisution The species has been found in France, Switzerland, Italy, Slovema (new localhity),
Slovakia and Poland

Basilia (Basilia) nana Theodor & Moscona, 1954

Scovenia Kochevye-Rdechy kamen, Mvons bechvterny (Kuhl), 2 and 3 vin 1993,4 M 8 F (from 5 male bats}, Kochevye
Luzha, Mvonus bechstennt (Kuht) 4 vin 1993,4 M, | F{from 2 malc bats), Nveralus leislers (Kuhl), 2 vie 1993, 1 F (trom
1 male bat), Plecotus aurtius (Linnacus), 2 vit 1993, | M (from | malc bat), Z Rchak leg

DistriBution Europe (from SE Great Brtamn and § Sweden to N and E Spamn, Switzerland,
Slovenia and Bulgaria), lsrael, Jordan (Amr & Qumsiyeh 1993), Azerbatdzhan

Basilia (Basilia) nattereri (Kolenati, 1857)

Czeer Repuanic Moravia mer | distr Znaymo, Bokiee, gamekeeper's lodge (7163), nursng colony of Myous naiterery (Kuhl),
30 vn 1996,2 M, 1 F (from 1 female bat), A Reiter leg

DistrisuTion Kolenatt based his descriphion of this species probably on the Moravian sample
The recent finding confirms the occurrence of B natierer: 1n southern Moravia, on its evidently
main host The species has been found i Spain, France, Switzerland, ?Germany, Czech Repub-
lic, Romania and Crimea till now



Basilia (Basilia) rybini rybini Hitrka, 1969

Russra, Stberia, Lake Batkal, Svyjato) Nos peninsula and isthmus, Kordon, Myonis daubentonz (Kuhl), 22 =29 vi 1992,2 M,
1 F (from 4 bats), A Reuter leg ; Burtug, Myotts daubentom (Kuhl), 1 =6 v 1992, 1 M, 5 F (from 5 bats), Myotis tkannikow
Ognev orfand Myoits brandti (Eversmann), 27.-29 vin 1992, 2 F, A Reter leg

DistrisuTion. The nominotypical subspecies was described from eastern Kazakhstan; east bor-
der of the Lake Baikal represents further finding place, the first in Russia. Basilig rybini japoni-
ca Theodor is known from Japan (Hekkaido).

Basilia (Paracyclopodia) burmensis Theodor, 1954

Laos Keo-Outem distr., Ban Thinkeo, Scotophilus heathi (Horsficld), 9 vin 1989, 1 M, § F {from | female bat), T Scholz
leg ; Nam Ngum Dam, Scotophtiuy heathi (Horsfield), 10. viu 1989, 4 M, 2 F (from | femalc bat), T Scholz leg

Theodor (1954} described Paracyclopodia roylii burmensis, based on female specimens from
Burma, and included also specimens from Java to this subspecies. In 1967 Theodor repeated the
characteristic female features of this taxon, given as Bastlia (Paracyclopodia) roylii burmensis
Maa (1977) considered B. (F.} burmensis Theodor and B. (P.} roylii (Westwood) for species
propriae, as well as 8 (P.) chlamydophora (Speiser), considered by Theodor (1967) for syno-
nymic with B. (P} rayiii royiii.

Three female specimens from Laos agree in all distinguishing chaetotactic features given by
Theodor (1954, 1967) for the taxon ,burmensis. Short setae on the surface of tergal plate |
extend to the posterior margin; lateral parts of tergal plate 2 covered with setae; ctenidium
consists of 3943 spines, additional 7-8 setae at each side of ctenidium; posterior margin of
sternite 5 bears 1718 setae; each plate of sternite 7 with (1)-2 setae; (§1-13 notopleural setae,
anal sclerite with 6-7 short and 2 longer setae). Size 2.45-2.70 mm.

In five males following features have been found: 11-14 notopleural setae; tergites 2 and 3 in
all specimens with distinct setae on the surface (tergite 2: 14-23, tergite 3: 7-17), in two speci-
mens also tergite 4 with few setae on the surface, tergites 5-7 only with 2-4 short Jateral setae;
postspiracular sclerite finger-hike, with 1-2 setae; ctenidium consists of 36-45 spines, 2-3 addi-
tional setae at each side of ctemidium; sclerite 5 with a double row of 13—15 short spines at the
posterior margin. Size 2.45-2.70 mm. Genitalia as in Fig.12, aedeagal guide (phalobase) with
addiienal strong seta 1 apical third of dorsal margin.

B. (P} burmensis Theodor differs from B. (F.) roylit (Westwood) in the male sex mainly by
setose surface of tergites 2, 3, (4), and by the chaetotaxy of aedeagal guide.

DisTriBUTION.. According to Maa (1977) the species has been found in Burma, Thailand, Viet-
nam and Indonesia (Sulawesi, Java). Laos represents a new finding place of this fly,

Penicillidia (Penicillidia) dufourii dufourii (Westwood, 1835)

Stovakia Tisovecko-Muransky Kras, Martincova cave (7383), Myotes biythi (Tomes), 5.1 1988, | M, K Hiirka lcg,
Buruaria Kamen Bryag, Black Seashore, 11 v 1986, Myons blyene (Tomes), 1 M {trom 2 bats), Mimopierus schretberss
{Natterer), ! M (trom 1 bat), K Hérkaleg.; NE Rodop: Mis , Mcchkovets Mts , 14 vu 1986, Myours biyth: (Tomes), 1 M,
2 F(from 3 bats), Myetis cupaccrnu (Bonaparte), 3 M {from | bat), K Hirka leg

Kyrayzstan Qsh distr, Adzhidaar-Ungur cave, 5. vin 1984, Myotis biythi (Tomes), 20 M, 24 F (from 16 bats), I Horddek
leg . Sitocave, 28 vi 1988, Myotis blythi {Tomes), 8 M, 10 F (from 9 bats), N 8. Ryhin leg.; Kyzyl-Kyak cave, I v 1988,
Myotis blvthr {Tomes), 3 M, 6 F (from 3 bats), N. S. Rybin lcg.; Barytovaya cave, 13 vin 1988, Myotrs byt (Tomes), 7 M,
§ F {from 3 bais), N. S Rybun lcp.; Davachan-Ungur cave, 15, vin 1988, Myotis biythi {Tomes), 3 M, 2 F {from 5 bats), N
S Rybin leg

Inoia Jammu & Kashmir, Poonch valley, Myotus blytin (Tomes), 2 M, 2 F (from 2 bats).
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The specimens from Jammu & Kashmir agree in chactotactic characters with specimens from
Middle Asia (number of notopleural setae 8-9, number of setae at posterior margin of the dorsal
genital plate 7-8).

Distrisution. Contmental Europe, N Africa, West and Middle Asia, West Himalaya (India:
Jammu & Kashmur, Uttar Pradesh).

Penicillidia monoceros Speiser, 1900

Russia Sibena, Lake Baikal, Svijato) Nos peninsula and sthmus, Burtuy, Myotis duubenton: (Kuhl), | -6 wi 1992, I F
{from 5 bats), Myots thonmbkovi Ogney, orfand Myotts brandn (Eversmann), 2729 viu, 1992, | M, 2F, A Raiter leg.

DistrisuTion. A north Palaearctic species found in Scandinavia, Denmark, N Germany, Czech
Republic, Russia (Kaliningrad, Sankt Peterburg distr., Ural Mts., Lake Baikal), NE Kazakhstan,
C Mongolia and N Japan.

Streblidae
Brachytarsina (Brachytarsina) amboinensis amboinensis Rondani, 1878
Laos Keo-Outem disir , Ban Thinkco, 8 viu, 1989, ? host (Vespertibomdac), 1 M, 1 F, T Scholzlcg

This variable species was described from Ambeina (Ambon, Moluccas, Indonesia). It is wide-
spread 1n the Oriental and the Australian regions, but not yet known from Laos.

Distrisurtion. W India (Maharashra), Sri Lanka, Nicobar Islands, Burma, Thailand, Laos, Tai-
war, Okinawa Islands, Ryukyu 1slands, Phlippines (Luzon, Tablas, Mindanao), Malaysia (Pa-
hang, Selangor), Indonesia (Java, Timor, Ambon). Several endemic subspecies were recognized
in the Australian Region (New Guinea, Solomon Islands, New Caledonia, New Hebrides, Aus-
tralia).

The fly occurs mainly on several species of the bat genus Miniopterus. ]
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BOOK REVIEW

ROLLINGHOTF M & ROMMEL M (cds } Immunologische und molekulare Parasitologie. Jena Stuttgart Gustav
fischer Verlag, 1994 240 pp Format 154229 mm Hardcover, price DM 88 — [SBN 3-334-60506-X

Both cdilors are professors — at University in Erlangen-Numberg, and at Veterinary College m Hannover (Germany) The
hist ot contributors contains 2| acknowledged cxperts atfiliated with institutes for microbiclogy, parasitology and tropical
medicne in western federal states of Genmany As the editors emphasize 1 the preface, i the last decade molccular biology
has undergone dramauic development However, in the field of major parasitic diseascs many factors remain to be elueidated
Research of moiccular immunology and molccular and cellular biology makes an mterdisciplinary approachncvitable Cnly
application of modem techmiques of immunology and molecular biology brings cssentially new cortribution to speeialized
knowledge of parasitc biology and genctics Many new specific parasiic anbigens have becn defined Morcover, recombimant
antigens smprove essentially laboratory diagnosis and constitute promising candidates for preparation of antt parasite vac-
cines Mechamsms of parasite evasion and sappression of the host immunc responsc such as sequestration and molecular
mumicry have been elucidated The volume ss composed of 12 chapters effenng informaticn on major parasitic discascs of
man and livesiock ammals Stressed here are molecular defintions of antigens and the host immunc response Cytokines and
other factors acting in host-parasiic systems arc also Listed here

Chapter |s devoted to African trypanosemes —their morphology and life cycles, genome erganization and transenption,
antigeme vanation and invarant surface antigens, and diagnostic and therapeutic procedures A chance for eftective vacome
preparatron agamst African trypanosomes 1s rather poor with respect to vanable surface glycoproteins However, the causa
tive agents of Atrican slecping sickness continug to be subjects ot most intense rescarch

Chapter 2 cxamncs the biolopy and immunology of host-parasitc interactions in causative agents of cutancous and
visceral leishmamioses Lesshmania mexicanacomplex, L brasthensiscomplex, L major L tropica and tour other Lewsh
manta species Charactenzed here s the genome organization 1n leishmantae and their immunelogical propertics The tech-
nique of genetic mampulations cnables studies on pathogenicity of procychic and metacyclic promastigotes Homologous
recombination cnables development of attenuated parasite strans and preparation of @ more effective vaccine

Chapter 3 provides new information on entamochiasis The purpose of this chapter 1s to explain ditferences between
Entamoeba disparand E histolytica furthermorc the identification of [gA antibody m salyva and the preparation of effective
vaccine

Chapter 415 concerned with einerieses Among about 900 exmenan species, cimeriae of domestic poultry and prepara-
tion of cffective vaccme are the subjects of most mtensive research at present

Chapter 5 deals wath toxoplasmosis which represents onc of most extensively distrtbuted parasitic zoonoses on the
global scale Besides general information, genotme organzation 1s outhned here Particular cellular structures and erganclics
such as membranes, granules, microtubules, thoptries and mitechondna have their corresponding genes and physiological
functions Listed here are complex factors connected with immunc proceses and wvasion and evasion mechanisms

Chapter 6 surveys the highly complex subject of immunc reactions involved m malara when discussmg a vancty of
recently discovered parasite protemns and anbibodics against sporozoites and merozoites

Chapter 7on babesioses follows namely on their biology, genome orgamization, immumty, evasion mechanisms and
new dragnostic icchmques

Follow:ng chapters 8—13 move into the arca of helminthoses of importance for human and veterinary medicme, namely
schistosomoscs, tacriascs, cchonococcoses, dictyocaulosis and filanoses Covercd here are the genome of particular helminth
genera and specics, immunc ntcractions n hosts and intermediary hosts, evasion mechanisms, antigenic structure and new
diagnostic procedures as the polymerase cham reaction

Each chapter 1s concluded with an extensive hist of onginal scientific reports [Hustations consist of 23 microphotographs
and schematic line drawings featuning hife cycles of various protozoan parasites and helmunths, biological and chermical
structures, clectrophorcograms, genctic processes and graphs In 10 summary-type tables included arc schemes of Life cycles
overviews of speeific names of pathogenic agents, melecalar iology analyscs of genes and their products, and names of
commerctally avarlable vaceines This velume 1s a representative of otherwise not very numerous monographs of this type
offcring a coneise information on explosive advances and progressively forthcoming trends in modermn parasitology

Jindfich Jira
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Afroisometrus gen. n, from Zimbabwe (Scorpiones: Buthidae)
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Abstract, Afronsometrus gen. n with the type species Lychas muinshuliae Fitzpatnick, 1994 1s described  The new
gonus 15 related io the genus fsomerrus Hempnch & Ehrenberg, 1828, from which it differs by the absence of a
subaculear tubcercle and the presence of three keels on the dorsal surface of the mesosoma 1t differs from the genus
Lychas C L Koch, 1845 in the abscnee of tibial spurs on the third and fourth legs

Taxonomy, description, new genus, new combination, Scorpiones, Buthidae, 4froisomeirus gen. n., Lychas
minshuliae, Afrotropical region

Afroisometrus gen. n.
(Figs 1-3, Table 1)

Tvee seecies Lychas minshulive Fitzpatrick, 1994,

EtyMoLocy. Denotes affinity to the genus {sometrus and the geographic distribution.
DescriptioN. A combination of characters differentiates this genus from all other genera of the
family Buthidae. The basic trichobothrial pattern is beta (Fitzpatrick 1994: 25, fig. 6 and Sissom
1990: 70, fig. 3.3), the third and fourth legs are without tibial spurs {Sissom 1990: 74, fig.
3.8A), the sternum is subtriangular (Fitzpatrick 1994: 24, fig. 2), and tibia and tarsomeres of the
first through third legs bear setae which are not arranged into a bristlecomb.

This complex of characters is exhibited by the genus Isometrus Hemprich & Ehrenberg,
1828, but Afrcisometrus gen. n. has three keels on the dorsal surface of the third through sixth
mesosomal segments, lacks a subaculear tooth, and hasl2 pectinal teeth,

The first and second metasomal segments bear 10 keels, the third and fourth segments bear 8
keels, and the fifth segment lacks keels. Other characters are given in the description of Afroi-
sometrus minshullae (Fitzpatrick, 1994) below.,

AFFiNITIES, Differentiation from the genus /sometrus and inclusion 1n the Sissom’s (1990; 96)
key of genera of the family Buthidae is as follows:

Tibia and tarsomeres of legs 1— 111 wath setac not arranged 1nto a bristiccomb.

—Subaculcar tooth prosent, mesosoma with one Keel .. . vy e voin i i s e« .. ISOMEIHY
—Subaculear tooth abscnt, mesosoma With thret KCelS, ... i v teneiie 0 ieie 1 imisens o1 o . Afroisometrus gen n

Afroisometrus minshulige (Fitzpatrick, 1994) comb. n.
(Figs 1-3, Table 1)
Lychas mmnshuilae Fitzpatrick, 1994 24-25

MatemiaL Holotype — a female preserved in alcohot, labelled. Zimbabwe, Doddiecburn Headguarters, Doddieburn Ranch
{Z129A4), 18.X11.1985, leg. J. Mmnshull, deposited in the Natural History Muscum, Bulawayo, Zimbabwe, No, NMZ/86/
48,
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Tablc 1 Mcasurcments in nullimeters of holotype of Afrosonetrus minshullae (Fitzpatnick) comb n - Line denoted ,,pee
tinal teeth® contains numbers of both leftand nght tecth separated by a colon

Afrosometrus minshullae (Fitzpatrick, 1994) comb n

holotype
Total length 273
Carapace  length 28
width 16
Metasoma  length 151
segmentl lenpth 16
width 15
scgment Il length Z1
width 14
segment IH length 22
width 13
segment IV length 27
width 13
segment ¥V length 32
width 13
telson length 30
Pedipalp
femur length 24
width 09
patclla length 30
width 12
fibia Iength 50
manus width 11
movable finger length 30
Pechinal teeth 1212

Figs 1-3 Afrowsometrus minshullae (Fitzpatrick) comb n |, holotype Fig 1 tibia of pedipalp, Fig 2 movablc finger, Frg 3
fixed Linger

36



Descrirmion. The length of the holotype is 27.3 mm. Measurements of the carapace, telson, seg-
ments of the metasoma and of the pedipalps, and numbers of pectinal teeth are given in Tab. 1.
For the posttion and distribution of trichobothria on the pedipalps see Fig. 1 and Fitzpatrick
1994: 25, figs 4-8. Cutting edges of movable and fixed fingers are shown in Figs 2-3. Other
characters are given in the diagnesis of Afroisometrus gen. n. and the description of Afroi-
sometrus minshullae (Fitzpatrick 1994: 23-28) above,

DISCUSSION

Fitzpatrick placed Afroisometrus minshullae in the genus Lychas but noted certain differences.
He stated that Lychas minshuilae has tibial spurs on the third and fourth legs, but the female
holotype examined by me lacks any such spurs. This important character indicates a relation-
ship closer to fsometrus than to Lychas. However, the differences between Afroisometrus min-
shullae and Isometrus are profound enough to warrant erection of Afroisometrus gen. n..
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BOOK REVIEW

HARTWICH G 11, Strongyhida.: Strongyloidea und Ancylostomatoidea. Die Tierwelt Deutschlands. 68. Teil. Jena-
Stuttgart Gustav Fischer Verlag, 1994 157 pp Format 170%240 mm: Softcover, price DM 98 — ISBN 3-334-60814-X

The author 13 an acknowledged authority in the ficld of helminthology affihated wath the Muscum ot Zoology in Berlin The
previously (1975) pubhished companion volume No 62 covered the nematode orders Rhabdida and Ascandida In this
valume the author presented second monograph on nematode helminths of vertebrates published m the setics Die Tierwelt
Deutschlands {founded by Friednich Dabl in 1925) dealing with superfanulics Strongylomdea and Ancylostomatoidea, bur-
sate phasmidians belonging to the order Strongylida {other sources introduce the order or suborder Strongylata) Strongyles
and hookworms causc discases 1o domestic and wild amimals as well as to humans, some of them having cxtreme importance
for hymenc and cconomy Thus the investigation devated to exact detetmination of particular nematede specices 1s essential
for knowledge of development and spreadimg of these parasites as well as for prevention and control of helminthiases caused
by them

The volume 1s well-illustrated by 27 figures composed of 170 hne drawings 62 nematode specics are Listed here in total
They have been often described under different names, introduced as synenyms Deseriptions of nematode speeies featured
1n this velume base upon collections of the Museum of Zoology in Berlin and other rescarch institutions in Beltswille, St
Albans, Lyons Budweis and Budapest

The special part ceniers attention upon descniptions of particular taxonomical groups superfamitics, familics, subfamibes,
genera, subgenera and specics The superfamily Strongyloidea includes the families Strongyhdac, Chabertndac 2nd Syn-
gamidac The supcrfamly Ancylostomatoidea includes the family Ancylostomatidac, commonty known as hookworms Chap-
ters on particular taxonomical gronps are concerned with detalled morphological charactenstics Morcover, keys for deter-
munation of supertambes, families, subfamilics, genera, subgenera and species are myven For exampie the genus Strongy-
fus has been divided into three subgencra Strongyius (Alforna), Sirongyius (Delafondia) and Strongylus (Strongvlus), the
genus Oesophagestomum ncludes four subgencra Oesophagostomum (Hysteracrum), Oesophagostomum (Bosicoia)
Ocsophagostomum (Proteracrum) and Oesophagostomum (Oesophagostomum), ctc The genus Ancylustoma has been
divided to four subgenera, only the nominotypical taxon is looked at Besides in-depth descriptions of morpholagy melud-
ing measurements of particular organs, cutlined here are type names, occurcnee and locahization i hosts, hife cycles and
geographical distnbution The hine draw:ngs illustrate anterior ends with mouth parts, the buccal capsule, respectively
tvpical of the order Strangylata, and posterior parts of females and males with characterisuc expanded copulatory bursa
composed of lobes, rays and the genital cone The volume s concluded with afist of hostspecies together with their parasites
and with a comprehensive hist of references

As stated above, sirongyles and hookworms represent an smportant group of causative agents of discases in humans and
animals In this volume only speeics occuning in Germany and adjacent areas are hsted Beyond the scope of this publication
1t may be stressed that human hookworms afflict 20 per cent of the world population and represent major pathogens 1in
countries with warm and moist elimates since prehistonical imes (for review sce Helminthologia,29,1992.p 58) The canine
hookworm Ancylastoma caninwm and some members of the genera Uncinaria and Bunostornen have been diagnoscd
causing ereepiag cruption {(cutancous larva migrans) in people vacating in tropics and subtropics The gapeworms (Synga
mits) that live i the upper air passages of various speeics of poultry, game birds and ruminants may causc sporadic respira
tory disorders (syngamosis or mammomonogamosis) in humans Vanous specics of nodular worms (Oesophago siomum) arc
commen parasies of mammals @ bifurcum has been reported recently as causative agent of'scrious intestinal disorders with
high incidence rate in some African countnes

Designed for rescarchers in biological, medical and velennary sciences, this comprehensive and practically onented
monoegraph supplements classic textbooks of medical and vetennary helminthology or parasitology

JwmdFich Jira
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Abstract Distribution data are presented for Androctonus amoreuxt bafuchrcts (Pocock, 1900), Compsobuttun
maithiessem (Birula, 1905), Hottentotta sauleyr (Simon, 1880), Flottentatta schach (Birula, 1903), Mesobutin
enpeus (C L Koch, 1839), Odoniobuihus dorwe (Thorell, 1876), Odontobuthus odonturus Pocock, 1897,
Orthochrussp n 1, Puraorthochirus glabrifrons (Kracpelin, 1903), Paraorthochirus goyffon: Loutengo & Vachon,
1995, and Hemncorpus lepturus Poters, 1862, ail collected by members of the Czech Biological Expedition fran
1996 franobuthus sen n with the type species I kralr sp n 15 deseribed. The new genus 15 related to the genera
Androctonus Hempnich & Ehremberg, 1828, Butines Leach, 1815, HontentottaBurula, 1908, and Mesobuthus Vachon,
1950 by the presence of central medial and postenor medial cannac on the carapace that merge and forma contmuous
lincar scrics of granules at the posterior margin It differs from genera possessing similar characters, such as
Compscbuthies Vachon, 1949 and Darchena Vachon, 1977, n size (total length of 82 mm) and 1n having dorsal
granulated keels only on the second through fourth metasomal scgments fottentorta zagrosensissp n 15 described.
Its black coloration differentiates it from al! other species of Hottentotta Birula, 1908 known from [ran. A list ofall 32
speaies known and believed to occur m fran s grven

Taxonomy, descriptions, new genus, new species, distribution, Scerpiones, Buthidae, Iranobuthus gen. n.,
Hontentotta, Palacarctic region

INTRODUCTION

Thanks to orgamizational efforts of Mrs Zdena Hodkova of Prague, the Czech Biological Expe-
dition Tran 1996 took place between 20.1V. and 20.V.1996 (for details see Frynta et al. 1997).
Members of the expedition collected 153 scorpions belonging to 13 species, 9 genera, and two
families. The last comprehensive study of Iranian scorpions (Farzanpay 1988) hsts 23 species,
17 genera (of which, however four are nomina nuda), and two families. For the map includes all
localities that produced insects and arachnids see Frynta et al. 1997.

FExplanatory notes: M = male, F = female, A = specimens preserved in 75% alcohol, E = dry-
mounted specimens. Unless noted otherwise, the material is deposited in the author’s collection.

RESULTS
Androctonus amoreuxi baluchicus (Pocock, 1900)

MaTERIAL. Iran, Esfahan prov., alt. ca 800 m, SEE of Kashan, Jafar Abad vill. env,, 337 55" N 519 53" E, Loc No 2,26 -
27.1V.1996, 1 immature MA, leg. M. Kafian

ComMeNTs. This subspecies was described from Pakistan, northerm Baluchistan (Pocock 1900:
16), and was subseguently found in Afghanistan (Vachon 1959: 125, Kovafik 1993. 201) and
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Iran (Vachon 1959: 125, Vachon 1966: 209, Habibi 1971: 42). Farzanpay (1988: 35) doubted
the presence of A. amoreuxi (Audouin, 1825) in Iran and thought that specimens 1dentified by
Habib1 as 4 amoreuxi are only a local form of A. crassicauda. Therefore, he did not include 4
amoreuxi among the Iranian taxa.

The immature male examined is 58 mm long and has 2R and 30 pectinal teeth.

Vachon and Habibi (Vachon 1966: 209, Habibi 1971: 42} listed also the subspecies A. amaorewxi
finitimus (Pocock, 1897) from Iran. However, 1 concur with Farzanpay (1988) in that this sub-
species most likely does not occur in Iran, and therefore it is not included in the checklist below.

Compsobuthus matthiesseni (Birula, 1905)

Materiat Iran, Fars prov , alt ca 1700 m, 10 km E of Sivand vili , 30° 05" N 52°55"E, Loc. No 10,29 301V 1996, 1FA,
leg M Kattan, 1FA, leg D. Krdl, 3FA, leg. ] Pitulovd, alt ca 1000 m, Zagros Mis., Absharvill. cov , 30° 23 N 517 30°E,
Loc No 14,2 -3 V.i1996, IFA IFE, leg M Kaftan; Lorestan prov . alt ca 1000 m, Zagros Mts, 30 km W of Khorram
Abad, Gholaman vill. cnv , 33925 N48° 12° E, Loe No. 22,6 -7.V.1996, 2M 6FA, icg D. Kril; Hamadan prov , ca 2000
m, 35 km SE of Hamadan, Gonbad vill cnv., 34°40° N48°45' E, Loc. No 23,7 -8 V 1996, IM 3FA, leg. M Kaftan, 8M
17FA IME, leg V Scina.

Comments. Compsobuthus matthiesseni was described by Birula (Birula 1905: 142) as a subspe-
cies of C. acutecarinatus. The species is well characterized by the pronounced difference in
length of the metasoma between males and females, which is present also in immature speci-
mens. This character unequivocally differentiates C. matthiesseni from C. acutecaringtus. in
the latter the metasoma is of approximately the same length in both sexes. In contrast to C
rugosulus, . C. matthiessen: the cutting edges on movable fingers of the pedipalps lack exter-
nal granules.

C matthiesent occurs in Iraq and Iran (Vachon 1966: 211), and in Turkey (Kovafik 1996:
53).

Hotrentotte sarlcyi (Simon, 1880)

MateriaL Iran, Lorcstan prov,, alt ca 1000 m, Zagros Mis , 30 km W of Khorram Abad, Gholaman vill, env, 33°25' N 48°
12" E,Loc No, 22,6 -7 V 1996, 1FA, leg | Hrd}. Hamadan prov , ca 2000 m, 35 km SE of Hamadan, Gonbad will cnv ,
347 40° N48°45' E, Loc No 23, 7 -8 V.1996, 1FE 2juvs A, leg. M, Kaftan,

Comments. Hottentotta sauleyi was described by Simon (1880: 378) as Buthus saulcyi. Simon
gave total length of 93 mm and 29-33 pectinal teeth. The females | have examined are 75 and
93 mm long and have 24-27 pectinal teeth, The two immatures are 32 mm long and have 28-32
pectinal teeth.

This species has been so far known from Irag and Iran (Kovatik 1992: 183), but there is also
one male from Afghanistan {labelled as from: ,,Djebel us Saraj*) in my collection.

Hottentotta schach (Birula, 1905)

MateriaL Iran, Farsprov , alt. ca 1700 m, 10 km E of Stvand vill , 30° 05" N 52° 55 E, Loc No 10,2930 [V 1996, IFA,
leg M Kaftan, IME, leg V. S¢ina.

CommenTs, Hottentoita schach was described by Birula (Birula 1905 134) as Buthus schach.
Birula gave total length of 130 mm and 29 pectinal teeth for the female and 101 mm and 34-33
pectinal teeth for the male. The female exammed 1s 120 mm long and has 26 and 27 pectinal
teeth, whereas the male is 110 mm long and has 33 and 34 pectinal teeth.

This species is known only from Iraq and Iran.
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Hottentotta Zagrosensis sp. n.
(Figs 1-3, 14, Table 1)

Tyre MaTERIAL. Holotype — male, allotype and paratypes Nos 1-4 labelled: Iran, Fars prov., all. ca 1000 m, Zagros Mts.,
Abshar vill, cnv., 30° 23° N 51° 30" E, Loc, No. 14, 2.-3.V.1996: holotype and paratype No | lcg. 1. Pitulova, allotype and
paratypes No 2andNo. 3 leg V. Scina, paratype No. 4 leg. D. Krél. Paratype No. | and its cedysis mounted dry, other type
specimens preserved in 75 % alcohol. Type specimens currently housed in the author's collection, will be deposited in the
Depariment of Invertcbrate Zoology, National Museum (Natural History}, Prague,

Tyee LocaLmry. Iran, Fars prov, alt. ca 1000 m, Zagros Mts., Abshar vill. env., 30° 23° N 51° 3¢
E. Specimens were collected in a dry river bed with rocky banks, fields, and scattered oaks cf.
Quercus brantii,

Errmorocy. Named after the Zagros Mis., to which the species appears to be restricted.

Dsscrirtion. The total length is 102 mm in the male holotype, 103 mm in the female allotype,
and 83 mm in the immature male paratype No. 1, whose ecdysis measures 63 mm. Paratypes
Nos 2-4 measure 62, 66, and 50 mm, respectively. The habitus is shown in Fig. 14. Measure-

Fags 1-13. Figs 1-3. Flottentotta zagrosensis sp. n. (holotype). Fig. 1. Tibia external, Fig. 2. Femur dorsal, Fig. 3. Movabic
finger. Figs 4-10. Irgnobuthus krali gen. n. et sp. n. (holotype) Fig. 4. Movabic finger, Fig. 5. Patella external, Fig. 6. Tibia
cxternal, Fig. 7. Tibia ventral, Fig. 8. Fernur internal, Fig, 9. Femur dorsal, Fig, 10, Patclla dorsal. Fig. 11. Odontobuihus
doriae (malc from Iran). Movable finger. Figs 12--13. Odontobuthus odontirus (female from Iran). Fig. 12, Right movable
finger, Fig. 13, Lefi movable finger. Designation and description of trichobothria according to Vachon (1974),
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ments of the carapace, telson, segments of the metasoma and of the pedipalps, and numbers of
pectinal teeth in the holotype and allotype are given in Table 1. The male has 34 and 35 pectinal
teeth, the female (allotype) has 31 and 33 pectinal teeth, and immature specimens (paratypes
Nos 1-4) have 27-36 pectinal teeth. For the position and distribution of trichobothria on the
pedipalps see Figs 1-2. The position of the trichobothrium Esb on the manus of the tibia (Fig. 1)
is variable. Fig. 1 shows its posttion in the holotype. The allotype and paratypes have this tri-
chobothrium situated m the same plane as trichobothrium Est or closer to trichobothrium Eb.
Tnchobothria Eb3, Esb, esb of tibia (Fig. 1), and d2 of femur (Fig. 2) are smaller than others.

Nearly the entire animal 1s hirsute. Pedipalps, the dorsal surface of the mesosoma, legs,
lateral and ventral surfaces of metasomal segments, and the vesicle are densely hirsute, whereas
the ventral surface of the mesosoma is hirsute only sparsely and the dorsal surface of the meta-
soma, ventral surface of femur and patella of pedipalps, and aculeus of telson lack hair cover.
The male has longer and narrower metasomal segments than the female (Tab. 1).

Fig. 14. Hotrentotta zagrosensis sp. a. (holotype). Dorsal aspect
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Color is black except reddish brown tibia of pedipalps. Sometimes yellow ends of the first and
second tarsomeres, marbled coxa and trochanter on the ventral side of mesosoma, and yellow-
ish-brown pecten.

The chelicera has dorsal protuberances which are less conspicuous in immature specimens.
The posterodorsal part of the chelicera is smooth and black, but in immature specimens it is
reticulated.

The femur of pedipalps has five keels and a row of granules in the middle part of the internal
surface. The ventral surfaces of femur and patella are smooth to glossy. The patella has eight
keels. The tibia lacks keels. The movable fingers of the pedipalps have 16 cutting edges (Fig. 3).

The mesosoma has three keels on the dorsal surface and two keels on the ventral surface with
the exception of the seventh segment, whose ventral surface bears four well marked keels.

The first and second segments of metasoma bear 10 keels, the third segment bears § or 10
keels, the fourth segment bears 8 keels, and the fifth segment bears only 5 keels. The dorsal
surface is smooth and glossy, with the fifth segment bearing two short, inconspicuous keels. A
subaculear tooth is absent, but the ventral surface of the aculeus bears five rows of granules.
ArrniTies. The described features distinguish Hottentotta zagrosensis sp. n. from all other spe-
cies of the genus. The uniformly black color differentiates Holtentolla zagrosensis sp. n. from
all other Iranian Hottentotta Birula, 1908 and most other species of the genus. The same color-
ation is present only in H. franzwerneri gentili (Pallary, 1924) from Morocco and H. judaicus
(Simon, 1872) from Israel, the Jordan and Syria.

H. judaicus is easily distinguished from Hottenfotta zagrosensis sp. n. by its sparse hair
cover, by having only 13—14 cutting edges on the pedipalps (Levy & Amitai 1980: 57), and by
the number of pectinal teeth that in H. judaicus number 22-27 in the female and 27-32 in the
male (Levy & Amitai 1980: 55). Another difference is in the dorsolateral keels of the first through
fourth metasomal segments, which in Hottentotta zagrosensis sp. n. consist of minute, low, and
always apically rounded granules of even size. In /. judaicus as well as H. f. gentili these keels
consist of taller granules that increase in size posteriorly, with the second through fourth gran-
ules tall and pointed.

Of these black species of Hottentotta, the new species H. zagrosensis sp. n. is most similar to
H. [ gentili, namely in the hair cover. However, H. £ gentili is less hirsute on the aculeus of
telson and on the dorsal surface of the mesosoma. In H, £ gentili the movable fingers of the
pedipalps have 1415 cutting edges, and there are 2631 pectinal teeth in females and 32-38 in
males (Vachon 1952; 236).

Iranobuthus gen. n.
(Figs 4-10, 15, Table 1)

TyrE sPECIES. franobuthus krali sp. n.

ETymoLoGy. The generic name combines relationship to the genera of the Burhus type and the
geographic distribution and it is a masculinum in gender.

DEescripTioN. A combination of characters differentiates this genus from all other genera of the
family Buthidae. The basic trichobothrial pattern is beta (Fig. 9 and Sissom 19%0: 70, fig. 3.3).
The third and fourth legs bear tibial spurs (Sissom 1990: 74, fig. 3.8). The pectines bear fulcra
{Sissom 1990: 93, fig. 3.17 D). The movable fingers of pedipalps have cutting edges and four
proximal to terminal granules (Fig. 4). The fixed finger of the chelicera has two ventral denti-
cles. The dorsal surface of mesosomal segments bears three keels (Fig. 15). The carapace has
distinct carinae (Fig. 15). The trichobothrium eb in situated on the fixed finger of pedipalps and
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Tab 1 Measurements in mullimeters of Jranobuthus krali gen et sp n. and Hoitentotta zugrosensts sp n. Ling denoted
wpectinal tecth™ contains numbers of both left and night tecth separated by a colon

Iranobuthus kralt Hotlentolta zagrosensiy  Hotlentolta zagrosensiy
gen o efsp.n spon spn
holotype kolotype, male allotype, female
Total length R20 102 0 1030
Carapace Iength 85 109 107
width g0 117 120
Mciasoma length 50 64 58
segment | length Tl 76 6.6
width 43 635 69
segmoent 11 length 74 87 8.0
width 44 64 6.8
segment 111 lengih 76 100 8.6
width 44 64 6.8
segment [V fength 84 1.3 0.1
wadth 42 60 64
segment V length 9.6 129 12.0
width 40 56 5.6
tclson length 87 120 120
Pedipalp
femur length 94 113 10.3
widlh 22 26 30
patclla length 10.0 13.0 12.0
width 32 37 4.0
tibia length 16.2 20.0 20.0
manus widith 33 4.5 45
movablc finger  length 111 144 141
Pectinal tecth 31:31 35.34 33 31

does not reach on the manus as in genus Kraepelinia Vachon, 1974 {Fig. 6 and Vachon 1974,
950, fig. 238). The ventral surface of the metasoma lacks protuberances characteristic of the
genus Odontebuthus Vachon, 1950 (Pocock 1900: 17, fig. Bb). The central medial and posterior
medial carinae on the carapace join to form a continuous linear series of granules at the posteri-
ormargin. The carapace lacks posterior lateral keels (Fig. 15 and Sissom 1990: 92, figs 3.17 a—c).
Iranchuthus gen. n. is further characterized by the number and distribution of trichobothria
on the pedipalps (Figs 5-10), size (total length of 82 mm), the presence of only dorsal granulat-
ed keels on the second through fourth metasomal segments, and other features included 1n the
description of Iranobuthus krali sp. n. below.
AFFINITIES. franobuthus gen. n. is easily distinguished from Compsobuthus Vachon, 1949 and
Darchenia Vachon, 1977 by its size. The holotype of Iranobuthus krali sp. n, is 82 mm long,
whereas Darchenia from Africa (Lourengo 1995: 197) is only 20.5 mm long (Vachon 1977;
289) and Compsobuthus species range between 20 and 50 mm. Moreover, Darchenia has the
trichobothrium db of pedipalps situated between trichobothria et and est (Vachon 1977: 289),
whereas franobuthus gen. n. has this trichobothrium situated between trichobothria est and esb
(Fig. 6). Compsobuthus has trichobothrium db in a position similar to Jrancbuthus gen. n., but
farther away from trichobothrium est. In Compsobuthus the cutting edges on movable fingers of
the pedipalps range from 9 to 12 and pectinal teeth range from 12 to 29, but most species have
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less than 20 franobuthus gen n has 14 cutting edges (Fig 4) and 31 pectinal teeth Marked
differences can be discerned also in the habitus

The genera Androctonus Hemprich & Ehremberg, 1828, Buthus Leach, 18135, Hottentottu
and Mesobuthus Vachon, 1950 are of stmilar size, but frarobuthus gen n differs fiom them
that the central medial and posterior medial carinae on the carapace join and form a continuous
linear sertes of granules at the posterior margin, and the carapace lacks postertor lateral keels
{(Fig 15 and Sissom 1990 92, figs 3 17 a—c)

Iranobuthus kralt sp. n.
(Figs 4-10, 15, Table 1)

Tyer MaTFRIAL Holotype male preserved in 75% alcohol, fabelled Iran, Fars prov ,alt ca 1700 m 10 km E of Stvand vill
30° 05" N 52° 55" E, Loc No 10, 29 - 301V 1996 leg D Kral liss currently in the author’s collection, but will be
deposited in the Department of Invericbrate Zoology, National Muscum, Praguc

Tyee LocaliTy The holotype was found under stone on a limestone hillside covered with xero-
phytic vegetation

Fig 15 lranobuthus kraligen ctsp o, (holotype) Dorsal aspect
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EtymoLogy. Named after the collector,

DescripTioN. The holotype 15 82 mm long and has 31 pectinal teeth, The habitus is shown in Fig.
15. Measurements of the carapace, telson, segments of the metasoma and of pedipalps, and
numbers of pectinal teeth are given in Table L. For the position and distribution of trichobothria
on the pedipalps see Figs 1-2,

The base color 18 yellow, with only the vicinity of the medial and posterior eyes and the
aculeus being black.

The carapace has keels and several solitary granules. Three pairs of lateral eyes are situated
in a row distant from the carapace margin.

The third and fourth legs possess tibial and pedal spurs. The entire first and second tarsome-
res are covered with long, dense hair, whereas the tibia 1s hirsute only on the inner surface, and
the trochanter and femur bear only several scaticred hairs,

The mesosoma has three median keels. The keels of individual tergites each terminate in a
larger granule that overlaps the hind margin of the tergite. In addition, the hind margin bears a
transverse row of granules.

The metasoma bears several scattered hairs. The first and second metasomal segments pos-
sess 10 keels each, of which four keels on the first segment and six keels on the second segment
are smooth and blunt. Only four dorsal keels on the second segment and four dorsal and two
lateral keels on the first segment are covered with blunt granules which do not merge. The last
granule 1s slightly larger and pointed. The third and fourth metasomal segments bear eight
keels, of which the two dorsal ones are covered with minute, non-merging granules. The ventral
surface of the fifth metasomal segment has one keel composed of minute granules and several
scattered granules. The telson is smooth, without a subaculear tubercle and with several scat-
tered hairs.

AermnTies. Differential diagnosis of the new species is included in the generic diagnosis.

Mesobuthus eupens (C. L. Koch, 1839)

MateriaL lran, Esfahan prov, alt ca 2000-2200 m, Zagros Mis., Qamushlu vill env ,32°02° N 51929° E, Loc No. 5,27,
28 TV 1996, 4F 2juvsA, leg M Kaftan, IMA, leg D, Krat, 1FA, leg I Pitulova, Fars prov, alt ca 1700 m, !0 km E ot
Sivand vill , 30° 05" N 52° 55° E, Lac Ne 10, 29 - 30 IV 1996, 1FA, leg, M, Kaftan, alt ca 2200 m, Zagros Mts | road
Dashi-c-Arzhan - Tang-Abolhayat, 30 TV -1 V.i996, ljuv A, leg. V. Scjna, alt. ca 1000 m, Zagros Mts , Abshar vill cnv |
30° 23 N” 51° 30" E, Loc No 14.2 -3 V1996, 1FA, lcg J Pitulovd, Boyerahmad-va-Kuhgiluych prov | alt ca 1800
2300 m, Zagros Mts , Kult-c-Dimar Ridge, 10 km NE of Yasu), by road, 30° 39’ N 51° 36" E, Loc No 13,1 -2 V 1996,
fjuv A, leg V Scina, 1FA, lcg J Pitulova; prov Bushchr, alt. ca 50 m, 15 km NW of Bandar-c-Gonaveh, Chahak vill env,
29°40° N 50°25' G, Loc Ne 19,3 -5,V 1996, 3MA, leg M. Kaftan, IM juv A, leg V Scjna; Khuzestan prov., alt ca 100
m, Choga-Zanbi| (mkkurat) env , 32°00° N48° 31" E, Loc No. 20,56 V.1996, IMA, leg M. Kaftan, 3M IF Tjuv A, leg
D. Kril, Hamadan prov , ca 2000 m, 35 km SE of Hamadan, Gonbad vill env., 34° 40° N 48° 45" E, Loc No 23,7
B V1996, ljuv A, leg D Kral; Mazandaran prov , alt ca 1800-2500 m, Alborz Mts. N slopes, Vah Abad vill cnv,36° 147
N 51° 18" E, Loc. No. 25, 8—10.V 1996, 3M 6F SjuvsA, teg D, Kral, 4F Tjuv A, lep. V. Scjna, Azarbayejan-c-Gharby prov,
alt. ca 1000 m, 8 km N of Ev Oghly, Markan will, env , 13.V.1996, ljav A, leg. V %c_ma,

CoMMENTS. Mesobuthus eupeus is widely distributed from Turkey (e. g. Kovatik 1996: 54} to
Mongolia (e. g. Stahnke 1967: 61) and forms many subspecies, nine in Iran alone (Farzanpay
198%; 38, 1086: 333-335). Some of the subspecies are controversial and a revision of the entire
species is needed (Farzanpay 1988: 38). The hitherto published criteria are at the most part
inadequate for precise determination below the species level. For this reason I have not attemp-
ted such determination, although the material includes at last two subspecies (M. e. cf. eupeus
from most of the localities and M. eupeus subsp. ? from Chahak and Choga-Zanbil).

46



Odontobuthus deviae (Thorell, 1876)
(Fig 11)

MaTeriaL Iran, Esfahan prov, alt ca 800 m, SEE of Kashan, Jafar Abad vill cnv,33° 55" N 51°53"E, Loc No 2,26 —
27 IV 1996, IMA, leg M Kaftan

CommMmeNTs Odontobuthus doriae was descrnibed as Buthus doriae (Thorell 1876 107) and later
became the type species of the genus Odontfobuthus Vachon, 1950 This genus has only two
spectes O doriae and O odonturus

Thorell (1876) stated that O dorige has a total length of 74 mm and 20-22 pectinal teeth
The male from Iran 1s immature, with a total length of 53 mm and 31-32 pectinal teeth

O doriae 18 known from Iran, Iraq (Birula 1917 239), and Pakistan (Mmnocct 1974 28)

Odontobuthus odonturus Pocock, 1897
(Figs 12-13)

Mareriat Iran, Bushehr prov , alt ca 50m, 15 kin NW of Bandar c-Gonaveh, Chahak vill env, 297 40° N50°25 E Loc
No 19,3-5V 1996, IME 1FA, lcg M Kaftan, 1FA,lcg D Kral

CoMmmENTs Odontobuthus odonturus was described as Buthus odonturus (Pocock 1897 104)
based on a male from India with a total length of 58 mm and 28-29 pectinal teeth Pocock
{1897) distinguished 1t from @ dorige on three lobes laterally terminating the fifth metasomal
segment O doriae has only two such lobes

The genus Odontobuthus 15 well charactenized by protuberances on the ventral side of the
metasomal segments (Pocock 1900 17, fig 8b), but 1t 15 often characterized also by a short row
of five to seven smaller granules on the tips of movable fingers of the pedipalps (Fig 11)~¢ g
m Sissom’s (1990 98) key of the family Buthidae However, the number of granules 1s in-
traspecifically varable An examined male of O odonturus from Iran has three such granules,
whereas a female (leg D Kral) has three granules on the left movable finger (Fig 13) but only
two external basal granules on the right movable finger (Fig 12), like species of the genus
Mesobuthus Vachon, 1950 Another female has four terrmnal granules on the right movable
finger, but on the left finger no such granules precede the first granular row

The fernales are 82 and 86 mm long and have 25-28 pectinal teeth, the male 15 73 mm long
and has 32 pectinal teeth Apart from India and Iran, the species 1s known also from Pakistan
(Birula, 1917 239)

Orthechirus sp. n, ?

MateriaL Iran, Esfahan prov , alt ca 2000-2200 m, Zagros Mts , Qamushlu vill cnv ,32°02" N51°29°E, Loc No 5,27
28IV 1996, IMA, leg M Kaftan, Boycrahmad-va-Kuhgiluych prov , alt ca 1800-2300 m, Zagros Mts Kuh-¢ Dinar
Rudge, 10 km NE of Yasu), by road, 30° 39° N51°36' E, Loc No 13,1-2 V 1996, IMA, leg ] Pitulova, Bushchr prov ,
alt ca30m, 15 km NW ot Bandar-¢ Gonaveh, Chahak vill cnv , 29°40° N 50°25°E, Loc No 19,35V 1996 IM 1FA
leg M Kaftan 1FA, lcg D Kral, Khuzestan prov , alt ca 100 m , Choga-Zanbil (zikkurat) env |, 32° 00 N 48° 31" E, Loc
No 20,5 -6 V 1996, IMA, lcg M Kaftan

CommMments O scrobiculosus differs from these Iramian specimens 1n the absence of external
granules on the movable fingers of the pedipalps Orthochirus sp n ? has eight cutting edges
with seven external granules on the movable fingers and differs in coloration as well It 1s almost
entirely black, with only the tibia of pedipalps and metatars: of legs yellow and fingers of the
pedipalps yellow to yellowish brown The specimens are up to 40 mm long and have 18-20
pectinal teeth
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I surmise that thus 1s a new species but defer formally descnbing and namung 1t until criteria
for differentsating among the species and subspecies of Orthochirus become less equivocal A
revision of the genus Orthochirus has been repeatedly advocated (Levy & Amutar 1980 94, Fet
1988 116, Kovafik 1993 203, Kovaiik 1996 181) Although Thkader & Bastawade presented a
key to the species of Orthochirus from India (Tikader & Bastawade 1983 113), they used
variable characters and included Orthockirus melanurus (Kessler, 1874) whose status 15 dubi-
ous

Paraorthechirus glabrifrons (Kraepelin, 1903)

Materiat Iran Hamadan prov , ca 2000m, 35 km SE of Hamadan, Gonbad vill eny,34°40 N48°45'F, Loc No 23,7
8V 1996, IMIF Ljuv A leg V 8¢ina

Commints Paraorthochirus glabrifrons was described as Butheolus glabrifrons (Kraepelin 1903
564), later placed 1n the genus Orthochirus Karsch, 1891, and in turn transferred to the genus
Paracrthochirus Lourengo & Vachon, 1995 (= Pseudoorthochirus [sic] Lourengo & Vachon
1995 304) based on the presence of tnchobothrium d2 on the dorsal surface of the femur

Kraepelin gave the type locahty at , Mascat* (Kragpelin 1903 3565), but Lourengo & Vachon
(1995 298) hst it as ,,sud de la Perse® Tn my opiumon, this species occurs only m Tran

According to Kraepelin (1903 564), FParaorthochurus glabrifrons has 19-21 pectinal teeth
whereas Lourengo & Vachon (1995) found 18-20 pectinal teeth n the female and 21-24 1n the
male The adult male examned m this study has a total length of 38 mm and 24 pectinal teeth,
the temale has a total length of 41 mm and 20 pectinal teeth, and an immature male has a total
length of 17 mm and 21 pectinal teeth

Paraorthochirus goyffoni Lourenco & Vachon, 1995

Marteria ran, Fars prov, alt ca 1000 m, Zagros Mis , Abshar vill env, 30°23 N 51° 30" E, Loc Ne 14,2 -3 V1996
ZjuvsA, teg V' Sgyna

Comments Paraorthochirus goyfforr was described from Bandar-Langeh, Iran (Lourengo &
Vachon 1995 301) The occurrence of two specimens at Abshar vill env shows that the species
occuptes a larger area

The two examined juveniles are 23 5 mm (male} and 17 mm (female) long and have 22 and
20 pectinal teeth, respectively

Hemiscorpius lepturus Peters, 1862

Marerin bran, Fars prov , alt ca 1700 m, 10 km E of Sivand will , 30° 05' N52° 55 E, Loc No 10,29 - 30 [V 1996, IM
LB ljuv A, leg M Kaflan, IM 3T 3juvsA, leg D Kral, 2F 2juvsA, leg J Pitulova, IM 1Eljuv A leg V Scyna, alt ca 1000
m Zagros Mis Abshar vill env, 30°23" N 517 30° F, Loc No 14,2 -3 V1996 2FA, leg M Kaftan, IF Ljuv A, leg D
Kral 1M IFA 2juvsA lcg J Pitulova, luv A, leg V Scina, Boyerahmad-va-Kuhgiluych prav , alt ca 1800-2300 m
Zapros Mts , Kuh ¢ Dinar Ridge, 10 km NI of Yasu), by road, 30° 39° N 51°36° E, Loc No 13,1-2 V 1996, I1F luv A,
leg | Pitulova Lorestanprov alt ca 1000 m, Zagros Mts , 30 km W of Khorram Abad Gholaman vl env,33° 25" N 48°
12'F Loc Ne 22,6 -7V 1996, IF IMA, lcg D Kral, Hamadan prov , ca 2000 m, 35 km Sk of Hamadan, Gonbad vill
ey, 34940 N48°45"E, Loc No 23,78V 1996, 2FA, leg M Kaftan

CommMeNTs Hemrscarpius lepturus was described from Baghdad, Iraq (Peters 1862 426) From
H mamndront Kraepehn, 1901, which appears to have been incorrectly hsted from Iran, #
leppturus differs in overall length and the number of pectinal teeth According to Kraepelin
(1901 16), the male of H# mammdrom reaches 38 mm and has 12-13 pectinal teeth, and the
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female reaches 33 mm and has 9-10 pectinal teeth Kraepelin (1899, 142} gave a total length of
up to 66 mm and 15-16 pectinal teeth for the male and up to 45 mm and nine pectinal teeth for
the female of H leprurus The newly collected males of H lepturus from Iran reach 64 mm and
have 1416 pectinal teeth, whereas the females reach 57 mm and have 7-16 pectinal teeth (most
freguently 9-11, twice 8, and once 7, 13 and 16, respectively)

CHECKLIST OF SCORPIONS FROM IRAN

{compilcd from Pocock (1889)—1, Pocock (1900)— 2, Birula (1900) -1, Birula (1903)—4, Birula (1904) - 5, Birula (1905)
—6,Birula(1911)=7, Birula (1917)—8, Birula (1918) - 9, Vachon (1958) - 10, Vachon (1959) - 11, Bucherl (1959) - 12,
Vachon (1966) — 13, Vachon & Stockmann (1968) - 14, Habibi (197 1) — 13, Whittick (1971)— 16, Farzanpay & Pretzmann
(1974) — 17, Minnocer (1974) - 18, Vachon (1974) - 19, Francke (1980) - 20, Farzanpay (1986) ~ 21, Fet (1988) - 22,
barzanpay (1988) — 23, Dchghan (1989) 24, Fot (1994) — 25, Kovafik (1992) — 26, Lourengo & Vachon (1995) - 27.
Lourcngo (1996) - 28, and author’s collection — 29

Buthidae Simon, 1879

Androctonus amorewa baluchicus {Pocock, 1900} (11, 13,15,29)

Androctonus crassicauda erassicanda (Olivier, 1807) {12, 13,15, 16, 17,22, 23, 26)
Apistobuthus prerygocercus Fmnegan, 1932 (23}

Buthacus leptochels leptochelys (Hemprich & Ehrenberg, 1829) (13, 15, 18,23)

Buthacus tadmorensiy (Simaon, 1892) (13, 15, 18)

Compsebuthus acuiecarmatis (S1mon, 1882) (17, 18,29

Compsobuthus matthressen: (Birula, 1905) (13,15 18,23,29)
Comprobuthus rugosulus (Pocock, 1900) {13, 15, 18, 23)

T Hottentotta altrcola (Pocock, 1895) k)]

? Hottentatta jayvakar: (Pocock, 1895) {23)

Hottentoita sauicy: (Sunon, 1880) {13, 15,23,26,29)
Hottentoita schach (Birula, 1905) (11,13, 14,15, 17, 18, 23,29)
Hottentotta zagrosensis sp. n. {29)

Dranobuthus krali gen, n. ct sp. n. (29)

Kraepelna palpator (Birula 1903) (4,8, 13, 15,18, 22, 23, 25)
Lrobuthus kesslers Birula, (898 (10,13, 15,22,23)
Mesobuthuy caucasicus caucasicus {Nordmann, 18403 (13, 15,22,25)

Mesobuthuy caucasicus miermedius (Brrula, 1897) (13,15,22,25)

Mesobuthus cancasicus parthoriom (Pocock, 1889} (§1,13,15,22,25
Mesobuthus cupeus afshanus (Pocock, 1889) (8, 11,13, 15 22,23, 25)
Mesobuthus eupeus enpens (C L Koch, [839) (5,13,15,22,23,25,729)
Mesobuthus ewpeus ramo (Birula, 1917) (B, 8,22, 25)

Mesobuthus eupews kirmanensis (Birula, 1900) (3.6, 11,13,15,18,22,23,25)
Y Mesobuthus eupeus macmahon: {Pocock, 1900) (i5)

Mevobuihus eupeus pachysema (Burula, 1900) (3,13, 15, 18,22,25)
Mesovbuthus eupeus persicus (Pocock, 1899) (11,13, 15, 18,22, 25)
Mesobuthus eupeus phillippovitschi (Birula, 1905) (6, 7,8,9,11,13,15, 18,22,23,25
Mesobuthus eupeus phillipsi (Pocock, 1889} (1, 11,13, 15, 1R, 22,23, 25}
Mesobuthus eupeus thersites (C L Koch, 1839) (13,15, 18,21,22 25)
Mesobuthus zarudnyvi zaruwdny: (Birula, 1900) (8, 11,13, 15)

Mesobuthus zarudnyt gracin {Birula, 1900) (13,15, 18, 23)

Masobuthus zarudnys sarghadensts (Brrula, 1903) (13,15, 23)

Neohenubuthus kinzelbacln Lourengo, 1996 (28)

Oduntobuihus dorae (Thorell, 1876) (13, 15,18, 23 24 29)
Odontobuihus odonarus (Pocock, 1897) (13,15,23,24,29)

7 Orthocuruy scrobreufosws dentatus (Birula, 1900) (3, 18,25)

7 Orthoclirus scrobrculosus melanurus (Kessler, 1874) (13)

* Orthoc iy scrobiulosus persa (Birula, 1900) (3,13, 15,25

? Orthochirus srobicudosus scrobicudosus {Grube, 1873) (7 15)

(hthochirus sp n 2 (29)
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Paraorthochwrus glabrifrons {Keaepelin, 1903) (18,29)
Paraorthochirus gayffon: Lourengo & Vachon, 1995 (27,29}
Pargorthochirus stockwell Lourengo & Vachon, 1995 (27)

Scorpionidae Peters, 1862

Habibrella gailiard: Vachon, 1974 {19,23)

Habibiella persica {Barula, 1903) (13,15,17,18,23)
Hemiscorprus fepiurus Peters, 1862 (13,15,17, 18,23, 29)
Scorpro maurus kruglevi Birula, 1910 (15

Scorpto mavrus townsendt (Pocock, 1900) (2,13, 15,18,23)

Diplocentridae Pocock, 1893

Nebo henpamicus Francke, 1980 20y

DISCUSSION

Also described from Iran is Androctonus crassicaudae orientalis (Vachon 1966: 210, Hebiy
1971: 43), however | concur with Fet (1988: 79) in that this subspecies is a svnonym of 4 ¢
crassicauda.

Huottentotta alticola and H. jayakari are questionable, because they are listed for Tranonlyby
Farzanpay (1988: 37) without localities to ascertain their aecurrences,

Farzanpay (1988: 38) questioned the occurrences of subspecies Mesobuthus eupeus mam-
honi, M ¢. pachysoma, M. e. persicus, M. e. iranus, and M. e. thersites in Iran. However, wih
the exception of M. e. macmahoni these subspecies have been found in Iran by Fet (1988 )

The above list does include Orthochirus scrobiculosus melanurus (Kessler, 1874), althugh
Fet (1994: 529-530) regards this subspecies as questionable. Also equivocal is the statsof
subspecies (2. s denfatus and O. 5. persa (see Orthochirus sp. n. 7 above and Fet 1988 11§

Minnocet (1974: 36) listed from [ran also Hemiscorpius maindroni Kraepelin, 1901, Ths
species is excluded from the above list because [ am not aware of any specific occurrence mlm
and the type locality 1s Museat in Oman.

In addition, Farzanpay (1988: 41) lists for Iran ,,Simonoides farcanpay®, a ,gen. andsp.iio
be described by Vachon™ . However, Vachon never described this genus and species, whichiys
is a nomen nudum simularly to the genera Olwierus, Razianus, and Sassanidotus also hstedy
Farzanpay (1986: 334, [988. 39, 40, 41).

Vachon (1966) lists for Iran 15 species, 9 genera, and two families. Habibi (1971) hisk 37
subspecies, 24 species, [ 1 genera, and two families. Farzanpay (1988) lists 23 species, 17 geen
{of which, however, four are nomina nuda), and two families. In this paper [ list 49 subspeus,
32 species, 18 genera, and three families. However, the cccurrence of two species and five
subspecies is uncertain,
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Abstract. Two new specics, Aphodins (Agohus) hengduanensis sp n from Yunnan and 4 (4 ) zangbo sp n from
Tibet, are descnibed Epipharyngeal structures and external male gemtalia of all Agolies Mulsant ct Rey, 1869 species
s0 tar known from China, the Himalayas and Middle Asta (excl A (4 ) montispuldr Pitino, 1988) are figured
Taxonomuc position of Neagolius W Koshantschikov, 1212 15 bricfly discussed Lectotypes for Aphodius (Agolis)
Jalcwspimis W Koshantschikov, 1912, 4 (A4 yharoldi D Koshantschikov, 1894, and A (4 Yorvms W Koshantschikov,
1912 (all houscd at Zoological Institute, Russian Academy of Scicnces, St Petersburg) are designated A previously
published kcy to Agoluws species known from China and the Himalayas 1s modified to include new specics desenbed
here and species known from Middle Asia

Taxonomy, new species, lectolype designation, key, disiribution, Coleoptera, Scarabacidae, Aphodius, Agolius,

Palaearctic region

INTRODUCTION

The present part of the series of reviews concerning the Chinese Aphodius Ilhger, 1798 spcmel
15 a supplementum to the first part (Kral 1995) dealing with Chinese and Himalayan representz
tives of the subgenus Agohus Mulsant et Rey, 1869 Since the first part (Kral 1995) I hav
posstbility to study further recently collected material from the regions under study resulting tw
new Agofius species described here Study of the matenal deposited n the collections of th
Zoological Museum of the Russian Academy of Sciences in St Petersburg makes me possible t
design lectotypes and paralectotypes for some Agolius species described by Dmutri) or Wassil
D Koshantschikov (Koshantschikov 1894, 1912) The paper includes also a modified key fora
the Agolus species known so far from China, the Himalayas and Middle Asia

MATERIAL AND METHODS

Termmology conceming cpipharyngeal structures was adopted from Detlacasa (1983)
The following codens (after Amett ctal 1993) 1dennfy the collections housmng the material examsned
DKCP —Czech Republic, Praha, David Kral collection,
MHNG — Swisse, Geneve, Muscum d'Histore paturelle (1 Lobl),
ZMAS —Russia, 5t Petersburg, Zoological Musoum, Academy of Scicnces (B M Katacv, M G Volkovich)
Specumens of the newly deseribed species are provided with one red prinied label “fName of a taxon]sp n HOLOTY
PUS, ALLOTYPUS or PARATYPUS with No, &, David Kral det 1997 In the case of lectotype and/or paralectotype
designanon, cach speeimen bears a red printed label “[Mame of ataxon], LECTOTYPUS or PARALECTOTY PUS wath
No &, David Kral design 1997" Exact label data are cited for the types only, scparate labels are indicated by slashes (7
Author’s remarks and complementauons are found in square brackets, {p] - preceding data within quotation are printed, [F
— the same but handwrtten, MS — manuscript, HT - holotypus, PT - paratypus



SYSTEMATIC PART

Aphodius (Agolius) hengduanensis sp. 0.
(Figs 1, 13, 14)

TypemMATERIAL Holotype and paratypes Nos 1, Z — all males, labelled “YUNNAN, 28 vi1 [1]1996, 28°20°N 98°59°E, 4410-
4500 m Hengduan mts —part BAIMA™ Dcposited in DKCP

DescrirtioN Male Body length 3 5-3 7 mm, HT - 3 6 mm Body subparallel, moderately con
vex, moderately shiny, with microreticulation Colour reddish brown, disc of head, antenn:l
club, pronotum except for antenor and lateral parts, and elytral suture darkened Dorsal surfac:
entirely bare

Head almost sermcircular, anterior clypeal margin broadly sinuate at rmmddle, anterior angles
widely rounded, almost indistinctly upturned, sides regularly broadly rounded, notched befor
genae Genae rounded, lateral margin almost straight, distmctly exceeding eyes outwards, wih
several light, long setae Clypeal surface moderately depressed near antenor angles, medsl
frontal hump only shightly pronounced, with microreticulation, frontal suture not visible Punc
tures simple, coarse, moderately uregularly spaced, separated by more or less their diameter
posteriorly m occiput becomung rather finer and sparser

Epipharynx (Fig 1) Epitorma and pternotormae slightly sclerotized Epitorma broad, nearly
square-shaped, with transversal group of numerous sensiliae basally Helus bare Corypha with?
very long and thick medial setae and 3-4 relatively shorter and tluck lateral setae Chaetopana
with 2--3 irregular rows of thick short setae gradually decreasing in size posteriorly Chaetope-
dium and acropana with numerous long setae

Pronotum moderately convex, wide subparallel, scarcelly narrowed anteriorly, anterior an
gles rounded, slightly projecting anteriorly, sides weakly diverging over anterior therd, then
almost straight, subparallel, posterior angles broadly rounded Anterior margin and base with
out margin lines, lateral margin distinctly bordered, marginal line extending basally along pes
terior angle, reaching elytral stna 3 Surface with microreticulation, punctatien simple, consist
ing of coarse, rather 1rregularly spaced punctures, separated by once to about twice their diam
eter, discally mtermixed with several fine ones

Scutellum triangular, longer than wide, impunctate

Elytra only very slightly dilatate postenorly, widest just behind middle, humerus not dentics
late Striae distinetly impressed, sinal punctures only very slightly crenating intervals margins
regularty spaced, separated by about once their diameter Intervals flat, microreticulate, with
fine punctures arranged n two wregular longutudmal rows, narrow wmterval | only shghtly aa
gustate apically

Macropterous, wings functional

Protibia with three wide, distinctly protruding external teeth and group of four external
dencticles basally, ventromedial edge with row of small denticles equal n size, terminal spur
stout, long, acute apically, bent anteroventrally, inserted approximately against middle tooth,
reaching about 0 3 of protarsomere 2 Apical margin and two well expressed transversal carinae
ot meso- and metatibia fimbriate with strongly unequal setae Basimesotarsomere distinctly
shorter than upper terminal spur, lower terminal spur simply pointed Basimetatarsomere hard
ly shorter than upper termnal spur and subequal to to next three metatarsomeres combined

Aedeagus See Figs 13, 14

Female unknown
DIrFeRTNTIAL DIAGNOSIS A (4 ) hengduanensis sp n 1s closely related to 4 (4 ) takin Krél, 1995
(see Discussion) and 1s distnguished from 1t by having the following diagnostical characteres
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relatively smaller (body length 3 5-3 7 mm) and paler species, head convexity, pronotumn
elytra with microreticulation and only moderately shiny, basimeso- and basimetatarsomere sho
than upper tenmunal spur, different shape of parameres (Figs 13, 14), and different epipha
geal structures (Fig. 1) In comparison 4 (4 ) takin exerts the following characters relativ
larger (body length 5 8-6 4 mm) and dark colour, dorsal surface without microreticulaty
entirely shiny, basimeso- and basimetatarsomere equal 1n length to upper terminal spur, di
rent shape of parameres (Figs 15, 16) and different epipharyngeal structures (Fig 3) For
differentiation from other Chinese and Himalayan species see the key below

CoLLECTION clRcumsTANCES All the three specimens were collected 1n alpine zone from un
stenes on northern extremely steep slope ca 2-5 m from snow fields together with Cara]
wagae Fairmaire, 1882 and Nebria sp (Carabidae)

NaMe perivation The new species 1s named in reference to the area of its ongin, the Hengduy
shan mountains

Aphodius (Agelius) takin Kral, 1995
(Figs 3, 15, 16)

Aphodius (Agolus) takan Kral, 1995 102, 105-107, figs 1-4 (fig 4 — crroncously figured epipharynx of 4 (Paracd
sedinis ) impresstusentus Fairmaire, 1888)

Tyee LocariTy China, Sichuan, 50 km NEE Songpan (Kral 1995)

EriprARYNX (Fig 3) Epitorma and pternotormae only very shightly sclerotized Epitorma broz
not dostinctly separated laterally from chaetopedium, and with transversal group of numero
sensillae basally Helus with 89 short and thick setae Corypha with 4-5 long and thick setz
Chactopana with 2-3 wregular rows of long and thin setae gradually decreasing in size post
riorly Chaetopedium and acropana covered with numerous long and fine microtrichiae Aca
thoparia with -3 long and thin setae

Aphodius (Agoelius) zangbo sp. n,
(Figs 2, 8, 11, 12)

Tvrg maTERIAL Holotype and paratype — both males, labelled China, E-Tibet [= Xizang], 19 -28 6 96 [1996], mts N
Nvingcht, 29° 36'—45'N 94° 28°-37" E, 38004600 m Deposited in DKCP

Descrirrion Male Body length 3 8 mm (HT) and 4 0 (PT) Body subparallel, strongly conve
shiny, without microreticulation Colour blackish, anterior margin of clypeus and anterolater
area of pronotum, and scutellum brownish Elytron with pale discal area, interval 1, humer
area, area along lateral margin reddish brown, and the following dark, almost black pattern (
short oblong basal spot in interval 5 reaching completely base, {11) oblique discal spot reachur
completely base 1n interval 4 basally, and approximately 0 75 of elytral length in interval
apically, (11) oblique lateral spot 1n ntervals 5-8, extending to humeral umbone basally and
same distance as discal one, apically (Fig ®)

Head almost semicircular, antenor clypeal margin broadly, shaliowly sinuate at muddl
anterior angles widely rounded, almost indistinctly upturned, sides regularly broadly rounde
notched before genae Genae rounded, distinctly exceeding eyes externally Clypeal surfa
moderately depressed near antenor angles, medal convexity only shghtly pronounced, front
suture indicated by short medial hne Punctation consisting of coarse, dense, 1rregularly distt

buted, rather fused punctures, punctures posteriorly of frontal suture finer, not fused, separatc
by approximately their diameter.



Epipharynx (Fig. 2). Epitorma and pternotormae slightly sclerotized. Epitorma broad, nearly
quadrate-shaped, with transversal group of numerous sensillae basally. Helus with numerous
short and thick setae. Corypha with 4 very short and thick setae. Chaetoparia with longitudinal
group of short and thick setae in anterior half, with 2-3 irregular rows of very short and thick
setae posteriorly, and with several long and thin setae along lateral margin. Chaetopedium with
numerous long microtrichiae. Acroparia and acanthoparia with numerous long and fine setae.
Ipophoba with 4-5 short and thin setae.

Prenotum strongly convex, almost parallel-sided; anterior angles rounded, almost not pro-
Jjecting anteriorly; sides broadly rounded up to broadly rounded posterior angles. Anterior mar-
gin and base without marginal lines, lateral margin distinctly bordered, marginal line extended
basally along posterior angle, reaching elytral stria 5. Punctation simple, consisting of coarse,
deep, moderately irregularly distributed punctures, mostly separated by approximately their dia-
meter; basally and laterally punctation becoming rather sparser, finer and more irregularly spaced.

Scutellum triangular, longer than wide, with several coarse punctures.

Elytra convex, only very slightly dilatate posteriorly, widest just behind middle, humerus
finely denticulate. Striae distinctly impressed, strial punctures distinctly crenating intervals
margins, regularly distributed, separated by about their diameter, punctures becoming denser
apically. Intervals almost flat, with fine punctures arranged in two irregular longitudinal rows;
narrow interval 1 convex and only slightly angustate apically.

Macropterous, wings functional.

Protibia with three wide, distinctly protruding external teeth and group of 4-5 external den-
ticles basally; ventromedial edge with only 2-3 subobsolete denticles; terminal spur stout, long,
acute apically, bent moderately anteroventrally, inserting approximately against medial external
tooth, reaching hardly 0.3 of protarsomere 2. Apical margin and both well pronounced trans-
versal carinae of meso- and metatibiae fimbriate with strongly unequal setae. Basimesotarsomere
equal to upper terminal spur, lower terminal spur simply pointed. Basimetatarsomere hardly
longer than upper terminal spur and subequal to next three tarsomeres combined.

Aedeagus. See Figs 11, 12.

Female unknown.

DirrERENTIAL DIAGNOSIS. The new species 1s similar to 4. (4.) fakin and 4. (4.) hengduanensis
sp. n. (see Discussion). It differs from these two species in the following diagnostical characters:
body strongly convex, elytra bicoloured with blackish pattern (Fig. 10), punctation of pronotum
simple and coarse, different shape of parameres (Figs 11, 12) and epipharyngeal structures (Fig.
2) (in the two compared species body only moderately convex, elytra unicoloured without black-
ish pattern, punctation of pronotum double, coarse intermixed with fine, different shape of pa-
rameres (Figs 13-16) and epipharyngeal structures (Fig. | and 3)). For the differentiation from
other species known from China and the Himalayas see the key below.

CoLLECTION CIRCUMSTANCES. Both type specimens were collected from dung (probably of yak) on
an open alpine pasture at elevation of approximately 4200 m.

NAME DERIVATION. “Zangbo” is the Tibetan name for the Brahmaputra river running through the
area of the type locality; noun in apposition.

>
Figs 1-6. Epipharynx. Aphodius (Agolius) hengduanensis sp.n. — PT No. 1 (1), A. (4.) zangbo sp. n. PT (2), A. (A.) takin
Kril PT No. 5 (3), 4. (4.) haroldi D. Koshantschikov — Kyrgyzstan, Qy-Tal (4), 4. (4.) orinus W. Koshantschikov — NW
India (5), 4 (A.) interstitialis D. Koshantschikov — Tadzhikistan, Ganishou (6). Scale: 0.2 mm,
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Aphodius (Agolius) falcispinis W. Koshantschikov, 1912
(Figs 7,9, 10)

Aphodius (Neagolus) falessprms W Koshantschikov, 1912 517, fig 3; Schmudt, 1922 218, Boucomont, 1929 779, G
Dellacasa, 1983 324-325, figs 728-732, M Dellacasa, 1988 386

Aphodus (Melinopterus) palfidicinetuy.: Reutter, 1892 237, nec Waterhouse, 1875 85

Aphodues (Agolius) faicispinis Balthasar, 1964 150, Manany, 1979 84, Nikolacv & Puntsagdulam, 1984 143, fig 31
Kral, 1995 102

RESTRICTED TYPF LOCALITY “In den Bergen des Chinesischen Turkestan™ (Dellacasa 1983)

Tyre MATERIAL EXAMINCD Lectotype and 3 paralectotypes, all males, by prescnt designation “Polu Grombez[ewski]
20 IV[18]90 {h|/ Neag[olius] faiospimsdm [W Koshantschikov's MS)det W Koshantschikov [p]* All specimens in
ZMAS

OTHER MATERIAL EXAMINED China Amdo 1884 Przewalsky, 3 males, Amdo 1884 Przewalsky /Mont Przewalskianac 111V
29/5 7500-8000°, 2 malcs, Amdo 1886 G Potamin, 3 males, Central Asia Amdo, | male Allspecimens in ZMAS

Ereiarvnx (Fig 7) Epitorma and pternotormae only very slightly sclerotized Epitorma not
distinctly separated laterally from chaetopedium Helus with several sensillae Corypha with 6
short and thick setae Chaetoparia with internal row of long and thin setae gradually decreasing
in s1ze toward crepis, and two more or less wregular rows of shorter and thinner setae Chaeto-
pedium 1n addition to numerous microtrichiae with 6-7 thick setae Acrepana with long, thin
setae Acanthopana with thin and relatively shorter setae Ipophoba with group of very short
and fine setae.
For further matenal examined see Kral (1995)

Aphodius (Agolius) haroldi D. Koshantschikov, 1894
(Figs 4. 17, 18)

Aphodius (Agolms) havoldi D Koshantschikov, 1894 98, Schoudt, 1922 107-108, 111, Balthasar, 1964 146-147, Mari-
ani, 1979 83 figs 46, 47, Kral, 1995 103
Aphodius (Neagolus) haroldi Nikolacv, 1987 113, M Dellacasa, |988 386, Pitino, 1988 115

Typr LocaLiTy. Ketmen — Gebirge (Koshantschikov 1894)

T¥rE MATERIAL EXAMINED Lectotype, male, by present designation “Ketmen Geb[rge] Issyk-kul 13 VI [18]92 /Haroldi D
Kosh [probably D Koshantschikov's MS]/ A Harold:d D Kosh |W Koshantschikov's MS] det W Koshantschikov [p1”
In ZMAS

OTHIR MATERIAL EXAMINED Kazakhstan [ssyk-kul Ketmen Geb[irge] . 5 males, | female i ZMAS

EripHarYNX (Fig 4) Epitorma and pternotormae slightly sclerotized Epitorma broad with dis-
tinctly concave lateral margins, and with group of numerous fine sensillae basally Helus with
group of numerous long microtrichiae Corypha only with 2-3 short and thuck setae Chaetopa-
ria 1n anterior third with row of 7-8 short and thick setae, gradually decreasing in size posteri-
orly, and with large group of numerous fine and thin setae medially and postenorly Chaetopedi-
um anteniorly with 4-5 long and thick setae, posterioly with longitudinal group of numerous

<<
figs 7-22 Epipharynx (7}, leftclytron (8], acdeagus (9-22 odd numerals — dorsal aspect, cven numicrals — lateral aspeet)
Aphodnes (dgolius) faleisprnis W Koshantschikov — Mongolia, Ulanbaataar {7, 9, 10), 4 (4 ) zangbo sp n —HT {8, 11,
12), A (A hengduanensis sp n —HT (13, 14), 4 (A takin Kral - HT (13, 16), 4 (4 ) harold: D Koshantschikov
Kazakstan, Ketmen {17, 18}, 4 (4 Jormws W Koshaptschikov -NW India, Rohtang pass (19,200, 4 (4 ) mtersithalis D
Koshantschikov — Tadzhikistan, Cherekty (21,22) Scalefor 7 € Lmm
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short and thick setae. Acanthoparia with 2-3 long and thick setze. Ipophoba with group of
microtrichiae.
For further material examined see Kral (1995).

Aphodius (Agolius) interstitialis D. Koshantschikav, 1894
(Figs 6, 21, 22)

Aphodius (Volinus) interstitalis D Koshantschikov, 1894 215; Schmudt, 1922° 168, }82; Batihasar, 1964: 219, 239-240
Aphodius (Neagolusy intersnutalis: Nikolacy, 1980. 65; 1987 113,
Aphodius (Agolius) romiticus Stebnicka, 1975, 186188, figs 35 (syn by Nikolacy 1980: 65).

Type LocaLITY. Varsaut, Jagnob (Koshantschikov 1894).

Tyre MATERIAL EXAMIVED. Tadjikistan [p] / Gissarski chreb. [mts.] Ronit feorrectly Romut] — 1200 m 21.V[19]72 leg. J
Pawlowsk: [i] / paratypus [h, yellow label}/ Aphodius (Agolus) romiicus sp o det, Z, Stebrucka [p], 3 females in MHNG
FuRTHER MATERIAS. EXxAMINED Tadzhikistan Paour, Cherckty, 29 08 1971, feg V Mikhailov {label written in Cyrillic seript),
1 male ;n DKCP; khr. Petra | [mts ], Ganishou, 15.06 1969, leg. V. Chikatunov {label written i Cyrillic seript], 3 males m
ZMAS,

Eprrnarywx (Fig. 6). Epitorma and pternotormae only very sligthtly sclerotized. Epitorma broad
not distinctly separated laterally from chaetopedium, and with transversal group of numerous
sensillae basally. Helus bare, Corypha with two very long and thick medial setae and two rela-
tively shorter and finer lateral setae.Chaetoparia only with row of 4-5 very short, but relatively
thick setae in anterior half. Chaetopedium and acroparia with numerous long microtrichiae.
Acanthoparia with one long and thick seta. Ipophoba with 2-3 fine short setae.

Aphodius (Agolius) orinus W, Koshantschikov, 1912
(Figs 5, 19, 20)

Aphodius (Agolius) haralde var ortnus W. Koshantschikov, 1912 516-517; Schimude, 1922, 112; Balthasar, {964 146,
Manam, 1979, 43, Stebucka, 1989: 19,

Aphodues (Neagoiius) harold: ab. orinus: M. Dellacasa, 1988: 386,

Aphodus (Agolius) ormus: Kral, 1995: 104-105, figs 5, 6 (stat n }

Type Locauty. Himalaya Gebiet, Rotang Pass (Koshantschikov 1912).

Tvek MATERIAL EXAMINED Lectotype and paralectotype No 1, males, by present designation “Rotang Pass fh]/ Ag Haroldi var
erinus & m [W Koshantschikovs MS] det W Koshantschikov [p]*; paraleclotype No 2, male, by present designation
“Kashmur Rost [legit] 1905 {h, yellow labet]/ Ag Haroldi v orinus@ m [W Koshantschikov's MS] det W Koshantschikov
[p]* Allin ZMAS.

OTHER MATERIAL EXAMINED India N'W-Indsa, Himachal Pradesh (ca 40 km N of Manali), btw. Marh1 / Rohtang pass, alp
mcadow, 30003800 m, 18 VI 1996 K & B Bfezina [legit], 1 male m DKCP.

Eripnarynx (Fig. 5). Epitorma and pternotormae slightly sclerotized. Epilorma broad, about
pentagonal-shaped, with transversal group of numerous sensillae basally. Helus bare. Corypha
with 5-6 long and thick setae. Chaetoparia with row of 6-8 thick setae in anterior half and
longitudinal group of numerous mucrotrichiae posteriorly of proplegmatium. Chaetopedium
with 5-6 thick setae gradually decreasing in size posteriorly, and numerous relatively long mi-
crotrichiae. Apophoba with 2—4 very short and stout setae. Acanthoparia with 3—4 setae gradu-
ally decreasing in size laterally.
For detailed redescription and further material examined see Kral (1995).
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Key to Agelius species known from China, the Himalayas and Middle Asia

Pronotal basc completely bordered. Terminal spur of protibia in male falciform, strongly bent ventromedially. China:
Gansy, Qinghan, Xinjiang: Kazakhstan, Mongolia and southern parts of Siberia . . .

s LA(A4) ﬁ:lc:.s'pmrs W Koshantschtkov 19 12
Basal bm-dcmf pronotum at mldd]c bmadly m:crruptcd Termmal spur of protibiae in male simply acute, only shightly
bent ventratly
Anterior clypeal margm distinctly sinuate medially Genac markedly protruding externally, distinctly separated by
sinuation from clypeus. Females unknown
Hend convexity, pronotum and clytra with microrcticulation, only moderately shiny Basimeso-and basimctatar-
somerc shorter than upper tertrunal spur of meso- and metatibia, resp, China Yunnan, . .
A {A J) hengduanwrs:.s sp n
Dmsal surfaoc wnhoul rmcrorenculanon comparauvcly morc s.hmy Buﬂmew— and basimetatarsomere cqual to or
hardly longer than upper termunal spur of metatibia
Body mederately convex, clytraumeoloured without blackish pattern Punctation of pronotum double coarse inter-

mixed with fine. China. Sichuan. . ... e A (A Y takan Krdl, 1995
Body strongly convex, elytra blc:olourcd with blacktsh pattcrn (hg i{}) Punctation of pronotum simple and coarsc
Chuna: E Xizang . - v A (A)zangbospn

Anterior clypeal rnargtn subtnmcatc not or very 1hgl1£1y suhsmua.lc Gcnac nal 50 markcdly protruding cxternally, not
scparated by sinuation from clypeus

9 (10) Elytra wath microreticulation, almost alutaceous. Himalayas (Uttar Pradesh).. ... s

A.(A) orinus W, Koshantschikoy, 1912

N’fa. u' sa,!

a""*"{\\

———w= A falcispinis W. Koshantschikav
eeseesnes A haroidi D. Koshantschikov
e A ntarshtialis D Koshantschikov
A hengduanens:s sp.n

A. montisjuidi Pttino

A. onnus W, Koshantschikav

A takin Kral

A, zangbo sp n.

¥xODQ @

Fig. 23 Map w:th known distribution of the subgenus 4gnlius Mulsant ¢t Rey in China, the Himalayas and adjacent arcas

61



10(11) Elytra without microreticulation, distinctly shiny.
1§(12) Basimetatarsomere equal in length to upper termunal spur of metatibia Body dark brown to black Shape of para-
meres different from the following two species (Figs 17, 18) China: Xinpang, Kazakhstan, Kyrgyezstan | |,
5 A A Yharoldr D Koshanischikov, 1894
12(11}) Bastmmtarsomnrc shorlr.:r than uppm’ tcrmmal spur of mcmubm Body colour paler, or clytra with blackish pattem
13{14) Paramcrcs with outstanding apical membrancous appendices —figs 7, 8 in Pittino (1988) Femalc unknown China
Xanpang (Juldus Mis) .. ... e oo A (4 Ymontispaddi Piltine, 1988
14{13) Parameres without ap1cai mcmbraucous appcndlccs (Flgs 2] 22) Mlddlc i\ma (Tadziukistan) .
T — " . A.(A)mersunalis D Koshantschlkov 1894

DISCUSSION

The subgenus Agolius contains presently, including two new species described here, 31 taxa
(23 species and 8 subspecies), all confined to the Alpine areas of the Palaearctic region (Dellaca-
sa 1988, Krdl 1995, Pittino & Ballerio 1994, [996). A. (4.} falcispinis 1s the only hitherto
known species preferring other biotopes such as lowlands pastures of Central Asia.

Seven species are presently known from China, the Himalayas, and Central and Middle Asia.
These species can be divided from morphalogiacal point of view in the following three groups
also approxtmately corresponding to the zoogeographical aspect (see the map in Fig. 23):

group | (4 hengduanensis sp. n., A. takin, A. zangbo sp. n.)
—clypeus rounded, distinctly cmarginate anteriorly

- genac separated by sinuation from clypeus

- pronotum without basal margin hine

—termitnal spur in male protibia simply acute

- castern and southcastrn part of the Tibetan platcan (Sichuan, Yunnan)

group 2 (A. falcispinis)

— clypeus rounded, not emargiate anteriorly

- genac not separated by sinuation from elypeus

~pronotal basc completely bordered

— terminal spur in male protitna faleiform

— Central Asia (Mongolia and adjacent regions, soutnernmost lo NE Xizang)

group 3 (4. harold:, A. interstitialis, A. montisjuldi, A. orinus)
—clypcus sublruncate, not cmarginate antenorly

— genac not separated by sinuation from clypeus

— pronotum without basal margin finc

—termunal spur in male proua simply acute

-~ Middle Asia {Pamiro-Alai and Tian Shan mountain systcm), western Himalayas

All the three groups possess relatively uniform epipharyngeal structures {see Figs 1-7) and
shape of aedeagus (see Figs 9-22). Parameres are simply built, straight, anteriorly more or less
bent anteroventrally, apex simply pointed. The only exception is manifested in 4. (4.) maontis-
Juld: Pittino 1988 having parameres with outstanding apical membraneous appendices (Pittino
1988: figs 7, B). Species mhabiting rest of the areal (mountainous areas of Europe, the Cauca-
sus, and northeastern Turkey) seem to be mostly related to group 3, representatives of which
display most of the characteristic features (mentioned in group 3) to be the same. However,
shape of parameres is very complicated in several species and some of them possess terminal
spur of protibia of different shape or anterior clypeal margin subsinuate (see Dellacasa 1983:
131138, 317-341; figs 183-207, 728-796).

In 1912, the subgenus Neagofius was erected by W. Koshantschikov for single species dpho-
dius fulcispinis W, Koshantschikov, 1912 based on completely bordered basal margin of prono-

62



tum and terminal protibial spur in male being falciform. This concept is also accepted 1n the
monograph by Schmidt (1922). Balthasar (1964) and Mariani (1979) consider for mentioned
species only the subgenus Agolius (= Neagolius). On the other hand, Dellacasa (1983, 1988)
and authors of some further papers not concerning the species spectrum from the whole distribu-
tion areal distinguish the subgenus Agofius (with A. abdominalis Bonell, 1812 and 4. bonvou-
loiri Harold, 1860 wath termial protibial spur in male short, not robust — reaching not to base of
protarsomere 2, and with marginal line of pronotal base reaching to elytral humerus) and the
subgenus Neagolius (vest of species spectrum sharing terminal protibial spur in male long and
robust — reaching to middle of protarsomere 2, and marginal line of pronotal base reaching
approximately to elytral stria 5). Representatives of above groups 1 and 3 have terminal protib-
ial spur in male of transitional nature being simply acute and relatively short (reaching mostly to
0.3 of protarsomere 2). The shape of parameres and epipharyngeal structures of individual spe-
cies also display no distinet dividing line jusufying the existence of two separate subgenera. 4.
falcispimis, the type species of the subgenus Neagolius, is the only relatively more different
species with completely bordered pronotal base (not expressed in any other known species of the
group) and with falciform terminal protibial spur. In addition this species 1s not known to inhab-
it habitats at hugh elevation.

Based on the current knowledge of morphology of the species discussed the group can be
appreciated (perhaps except for 4 falcispinis) as homogeneous and therefore it 15 treated as one
subgenus Agolius (= Neagolius) in the present paper. In addition it must be said, that the area of
China and the Himalayas is, with regard to current inadequate knowledge 1n alpha-taxonomy,
much richer 1n species than it 1s seen from enumeration of so far described species (22 : 7 for
species inhabiting Europe, the Caucasus and Turkey). An adequate interpretation of phyloge-
netical relations would be satisfactorily resolved only after discovery of further Agofius species
inhabiting these areas of high mountains,
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Abstract. Between 1986 and 1988, atotal of 357 fishes of 15 species collected from the Virava River near the site of
the planned discharge of heated efflucnt water from the Temchin nuclear power-station (South Bohcima, Czech
Republic), were examined for the presence of metazoan parasiles A total of 88 specics of metazoan parasites were
recorded The most numerous were monogencans represcnted by 58 species of 6 gencera (Dactilugyrn, Gvrodacevius,
Ancvrocephatus, Tetraunchus, Diplozoon, Paradiplozoon) Other recorded cctoparasites were the leech Puscicola
geometra, the crustaceans Ergasilus sieboldt and Arpuius foliaceus and occasionally glochidia larvac of clams The
endohelminth fauna comprised 10 species of adult costodes from 6 gencra (Carvophyllacus, Caryophyllueides,
Khawia Triwenophorus, Bothriocephalus, Proieocephalus), 6 speeies of adult and larval trematodes belonging to 5
genera (Rhipidocotyle, Phyllodistomum, Bunodera, Diplosiomum Cotylurus), 7 species of adult nematodes of 5
genera (Preudocapidlaria, Raphidascaris, Phulometra, Camallanus, Rhabdochona), and 3 acanthocephalan specics
of the genera Acanthocephalus and Neoechmorhynchus Dactylogyrus achmerows, Dactylogyrus ef caballoro,
Gyrodactvius kherulensw and Paradiplozoon alburnt were recorded from the Czech Repuhblic for the first ime,
Dactylogvrus falcatus and Philometra kotlant were not previousky known from the Elbe River dranage system o
the Czech Republic The relatively poor parasite fauna of fish, particularly the trematode fauna, reflected the influcnee
of considerable pollution and cutrophication in the scetion of niver under investigation These untavourable conditions
probably tesulbted i a substantial elimunation of the mollusc intermediate hosts of rematodes Qualitabve and
quantitative changes in the compesttion of the parasite fauna of fish in this nver section can be expected, due to
ceological changes caused by the operation of the nuclear power-station

Metazoan parasites, fish, water pollution, nuclear power-station, Temelin, Czech Republic

INTRODUCTION

In view of the high density of settlement and considerable agrnicultural activity in the Czech
Republic, the industrial application of nuclear power requures detatled environmental inpact
assessment during the construction and operation of power-stations Since these problems are of
a prionty social interest, constderable attention has been paid to them In connection with the
constructton of the nuclear power-station Temelin 1n southern Bohemuia, the Institute of Parasi-
tology of the then Czechoslovak Academy of Sciences participated 1n coordinated broad investi-
gations within the framework of the agreement between the then Czechoslovak Commussion for
Atomic Energy and the Czechoslovak Academy of Sciences One research project was designed
to study the influence of temperature pollution and eutrophication of water on qualitative and
quantitative changes i the composition of the parasite fauna of fish.

The nfluence of heated walers on the parasite fauna of fish has been reported previously n
connection with the construction of large electnic power-stations. Numerous papers have ap-
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peared in recent years, mainly dealing with the presence of the parasite fauna in fish cultured in
heated freshwater or brackish-water reservoirs and the influence of this environment on the
seasonal cycles of the occurrence and maturation of fish parasites. Such publications have orig-
inated, for example, in Poland (Grabda-Kazubska 1974, Pojmanska et al. 1980, Pojmanska
1984a,b,c, 1985a.b, Pojmanska & Dzika 1987), Russia (Strizhak 1972, Golovin 1977), Sweden
(Thulin 1980, Héglund & Thulin 1989), USA (Eure 1976) or Brazil (Kohn & Fernandes 1988,
Kohn et al. 1988). Influence of water pollution on the parasite fauna of fish and the use of fish
parasites as bioindicators of water quality are dealt with, for example, in the papers by Moller
(1987), Khan & Thulin (1991}, Koskivaara et al. {1991), Kuperman (1992), Poulin (1992),
Bucke (1993), Gelnar et al. (1994) and MacKenzie et al. (1995).

Temelin nuclear power-station will be supplied by cooling water from the newly built reser-
voir Hnévkovice. The outlet waters, the temperature of which should be up to 33 °C during
summer, will be released into the Vitava River near the village of NeznaSov. During a maximum
release, the water temperature in this section of the Vltava has been forecast to increase by
2.2 °C in the summer and 5.5 °C in the winter, however, because of poor mixing, there 1s
expected to be an accumulation of warm water on the surface and, consequently, a greater n-
crease in temperature 1n the upper layers of the water.

In addition to an increase in water temperature, there 1s another factor that will apply 1n the
connection with the construction and operation of the power-station, which may influence both
1ts ichthyofauna and the fauna of other aquatic organisms. At the time of this investigation, the
Vltava River in the region of Ceské Bud&jovice was highly polluted, mainly by outlet waters of
the paper mull at Vétini, so that the water quality in the river was not adequate for use by the
power-station. A new waste-water treatment plant has been built recently at Vétini, which has
improved considerably the water quality of the Vltava. Probably, this will reflect in the presence
of more species of both fish parasites and their hosts.

In view of these facts, 1t was decided to study changes in the parasite fauna of fishes in this
locality at three stages. 1. recording the state of the parasite fauna of fishes in the Vitava River
section under mnvestigation before construction of the waste-water purifying plant; 2. recording
changes n the parasite fauna following launch of the purification plant; and 3. study of the
composition of the parasite fauna following putting out the Temelin nuclear electric power-
station into operation.

In 1986, work on the first stage was initiated by two research teams of the Institute of Parasi-
tology of the then Czechoslovak Academy of Sciences. Ichthyoparasitological investigations
were carried out over an approximately five-kilometre long section of the Vitava River near the
village of Neznadov, where the electric power-station effluent will be released into the nver
Both protozoan and metazoan parasites were studied (protozoans were wvestigated by the re-
search team headed by Jifi Lom). Since hittle attention has been paid to the parasite fauna of
fishes in the Vitava River, especially in the region of South Bohema, and because the existing
data are often based on occasional findings, it was necessary to obtain new, original data for the
evaluation of the current state of the occurrence of fish parasites. The present paper reports the
results relating to fish metazoan parasites. Details of this work can be found 1n the unpublished
project report by Moeravec et al. (1988),

MATERIAL AND METHODS
Fishcs for parasitological cxaminations were obtained from an approximately 5 km long seclion of the Vitava River near the

village of Nemasov (Fig 1), mostly by clectrofishing, Iess often by angling Fish samples were taken monthly throughout the
year. The most numerous fish in the samples was bream, Abrasus brama (the most frequent fish species in the locality), n
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which we tried to follow possible scasonal changes in the populations of its parasites, in additton to recording the qualitative
composition of its parasite fauna From { 9861988, a total of 365 fish speeimens belonging te 15 species of 4 famulies were
cxamined from this focality The numbcers of individual fish species sampled varied with locality The numbers of fishes
exammed for the presence of endohelminths and ectoparasitic metazoans differ, because time constramts meant thatnot all of
the fishes exammed for endoparasiics could also be examined for cotoparasiies and vice versa

Immediately after the cateh fish were transported 1n barrels i the eniginal niver water to the Institute of Parasitology m
Ceské Bud&jovice, where they were killed, then examined within 2 days for the prosence of melazoan parasites by standard
wchthyoparasitological methods

The fotlowing 15 specics of fishes were examined (the first figure gives the number of fish spceimens examined for
endohelminths, the second onc those examined for metazoan cetoparasites) Cyprinidac Abramis brama (1. ) - 1511120,
Bheca byoerina (L) — 1043, Alburnus alburnus (L) — 3027, Aspuus aspius (L) — 3/4, Leuciscus cephalus (L) — 40/41,
Leuctscus leuciscus (L ) — 35, Rutulus rutifus (L ) — 48/40, Scardmmus ervtrophthalmus (L } — 2/2, Carassius carassius
(L) —1/1 Cyprinus carpre L — B/10, Gobio gobio (L) - 2/2, Esocidae  Esox lucius L — 7/5, Anguilhidac  Anguiila
anguilla (L} — 3/3, Pereidac  Perca fluviatilis L — 39/32, Suzostedion lucioperca (L ) — 10/11 A total of 357/306 fish
specimens were examined from this locality

Parasites of individual groups were fixed and further processed using current helminthological methods The parasitc
matcrial 15 deposited 1n the helminthological collection of the Institute of Parasiiology, Academy of Sciences of the Czech
Republic, in Ceske Budéjovice
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Fig 1 Map of the Vitava River section under study Figures | and 2 show sites of catching fishes
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RESULTS

A total of the following 88 species of metazoan parasites were found in fishes of the Vitava River
section under investigation in 1986-1988.

Monogenea

1. Dactylogyrus achmerowi Gussev, 1955
Host. Cyprinus carpro, localization: gills; prevalence. 10% (1 fishinfected/10 fishes examined); intensity. 13 specimens. ln
Scplember.

2. Dactvlogyrus auriculatus Nordmann, 1832
Host. Abramts brama, localizatton. gills, prevalence, 29% {35/120); intensity. 1-48. From March to August,

3. Dactylogyrus cordus Nybelin, 1936
Host" Lenciscus lewciscus, localizatwn gills; prevalence: 40% (2/5); intensity- 2-5. In October

4. Dactylogyrus crucifer Wagener, 1857

Host Rutifus ryirius, localization gills; prevalence: 50% (20440); wtensity 2-20. From March to November

5. Dactylogyrus difforniis Wagener, 1857
Host. Scurdintus erythrophthalmus, locahization gills; prevalence: 50% (1/2); intensity 4. In Scptember

6. Dactylogyrus distinguendus Nybelin, 1937
Host: Abramis brama; localization; gills; prevalence: 1% (1/120); intensity® 1. Tn August

7. Dactvlogyrus extensus Mueller et Van Cleave, 1932
Host Cyprinus carpro; locahzaton gills, prevalence. 70%, (7/10); intensity. 4—137 Throughout the year,

8. Dactylogyrus falcatus (Wedl, 1857)
Hosts: Abranus brama, localization gills; prevalence: 18% (22/120); intensity: 1-16. Throughout the year Also in Rufifus
jutelus, prevalence 3% (1/40), mtensity. |, In September.

9. Dactylogyrus failax Wagener, 1857
Host. Rutthus rutitus (L ); localization. gills; prevalence 3% (1/40Y, intensity- 1 in March

10. Dactylagyrus folkmanovae Ergens, 1956

Host Leuctscus cephalus; localization, gifls; prevalence: 20% (8/41); intensity 1-10 In February, June and September

11. Dactylogyrus fraternus Wegener, 1909
Host Alburnus alburmus, locahzation. gills; prevalence 74% (20/27); intensity: 1-19. Throughout the year.

12, Dactvlogyrus micracanthus Nybelin, 1937
Hosts' Leuctseus cephalus; localization: gills, prevalence 2% (1/41); mtensity 1 Also tn Rudrfus rutilus; 3% (1/40),1 In
March and October,

13 Dactylogyrus minor Wagener, 1857
Host. Alburnus alburnus; locahzation: gills, prevalence 41% (11/27); intensity 1-5 Throught the ycar

14, Dactylogyrus minutus Kulwiec, 1927
Host: Cyprinis carpio; localizaton. gills, prevalence 10% (1/10%; intensity: 10. In September.

15. Dactylogyrus nanoides Gussev, 1966
Hogt: Leuciscus pephaius; localization: gills; prevalence: 27% (11/41); intensity- 1—4 Throught the year

16. Dactylogyrus nanus Dogiel et Bychowsky, 1934

Host. Rutifus redrlus; localization gills; prevalence: 15% (6/40), intensity: 2-7 In spring, summer and aummn.

17. Dactylogyrus naviculotodes Ergens, 1956
Host Lenciscus cephalus: localization: gills, prevalence 2% (1/41), intensity. 1 In October.
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18. Dactylogyrus parvus Wegener, 1909
Host. Alburnuy alburnus, Yocalizahon gills; provalence: 33% {9/27); intensity: 14 In April, August and September.

19. Dactylogyrus prostae Molnar, 1964
Host' Leuciscus cephalus, localization gills, prevalence: 2% (1/41); ntensity. 2 In October.

20. Dactylogyrus runii Gliser, 1965
tost Rutilus rutrlus, Yocahzation' gitls, provatence. 8% (3/40); intensity: 1-5. In spring and summer.

21. Dactylogyrus similis Wegener, 1909
Host: Rutelis rutrius, localization gills; prevalence. 17.5% (7/40); intensity: 2-10. In March, April and September.

22. Dactylogyrus sphyrna Linstow, 1878
Hosts: Blicca bjoerkna; localizabon gills; prevalence: 100% {3/3), intensity -5 Also tn Rutilus runlus; 5% (2/40); 1; and
Abramis brama; 3% (4/120); 1-4. In May and Scptember

23. Dactylogyrus suecicus Nybelin, 1937
Host. Ruttlus rutilus; locahzation- gills, prevalence 18% (7/40); intensity 2-10 In March, Apnl and Scptember.

24. Dactylogyvus tuba Linstow, 1878
Host Aspius aspuss; locahization: gills; prevalence. 25% (1/4); intensity* 1 In September.

25. Dactylogyrus vistulae Prost, 1957
Host Leuctscus cephaius, localization gills; prevalence: 22% (9/41); ntensity: 1-5 From February to June and from Sep-
tember to October.

26. Dactylogyrus vrancviensis Ergens, 1956
Hosl® Leuctscus cephalus; locahization. pills, prevalence: 7% (3/41); mtensity: 1-2. In June and September.

27. Dactylogyrus wunderi Bychowsky, 1931
Host' Abramus hrama; localization: gills; prevalence 49% (59/120); intensity. §-32 From March to November

28. Dactylogyrus zandti Bychowsky, 1933
Host: Abramis brama; localization, gills; prevalence: 34% (41/120); intensity. 1-26. From March to November

29. Dactviogyrus cf. caballeroi Prost, 1960
Host. Rutilus runitus, localization. gills; prevalence 15% (6/40), intensity* 2-8. From March to Apnl and from July to
September.

30. Tetraonchus monenteron (Wagener, 1857)
Host Esox fucius, localization. gulls, prevalenee. 100% (5/5); intensity 7-151 From September to November

31. Ancyrocephalus paradoxus Creplin, 1839
Host. Stizostedion lucioperca; localization: gills; prevalence: 91% (10/11), ntensity' 1-38. From February to April and
from Oclober to November

32. Ancyrocephalus percae Ergens, 1966
Host: Perca fluviatilis L.; locahzation. gills; prevalence: 6% (2/32); intensity: 1. In Junc and October.

33. Gyrodactylus carassii Malmberg, 1957
Hosts Lencucus cephalus, localization: fins and gilis; prevalence 7% (3/41); intensity: 1-25 Also in Afburaus alburnus;
%6 (2/27); 2-4, In Apntl.

34. Gyrodactylus cyprim Diarova, 1964
Host Cyprnus carpo; localization fins, skin and gills, prevalence 10%(1/10); intensity: 67. In April.

35. Gyrodactylus elegans Nordmann, 1832
Host. Abramis brama; localization: gills; prevalence 36% (43/120), intensity: 1-372 From May to September
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36. Gyrodactylus gobii Shulman, 1953
Host: Gobro goubio, localization: fins, prevalence. 50% (1/2); intensity 22 In February

37. Gyrodactylus gobiensis Gliser, 1974
Host Gobio gobio; localization fins; prevalence: 100% (2/2); intensity: 6-27 In February.

38. Gyrodactylus gracilihamatus Malmberg, 1964

Host Leuciscus cephalus; localization: fins; prevalence: 2% (1/41); intensity 4. [n Apnl

39. Gyrodactylus kathariner; Malmberg, 1964
Hosts' Cyrinus carpio, localization fins and skan; prevalence: 10% (1/10); intensity: about 1000 Also on Rutilus rutilus;
localization fins, 3% (1/40),2 In April.

A40. Gyrodactylus kearni Ergens, 1989
Host: Leuciscus cephalus; localization: fins; prevalence: 3% (1/41); ntensity 1. In April,

41. Gyrodactylus kherulensis Ergens, 1974

Host Cyprinug carpro, localization, fins; prevalence 10% (1/10); mtensity L. In Scpicmber

42, Gyrodactylus laevis Malmberg, 1957
Host, Leuciscus cephalus; localization, gills; prevalence: 2% (1/41); mtensity, 1. In April

43, Gyrodactylus leucisci Zithan, 1964

Host: Rutifus rutrlus, localization fins, prevalence: 3% (1/40); intensity: 1. In February

44. Gyrodactylus lucii Kulakowskaja, 1951

Host: Esox lucius, localtzation. fins; prevalence 20% (1/5); intensity- 2 In November

43. Gyrodactylus luciopercae Gussev, 1962
Hosts Stizostedwon lucioperca, localization: fins, skin and gills; prevalence 73% (8/11); intensity. from 2 up to several
hundreds Also onPerca fliuviandts, 16% (5/32), 1-2 In February, Apnl, October and November,

46. Gyrodactylus markakulensis Gvosdev, 1950
Host Gobio gobio; localizauon: gills; prevalence 100% (2/2); intensity: 1-3 [n February,

47. Gyrvdactylus osoblahensis Ergens, 1963
Host: Lenciscus cephaiuy; locahzation, gills, prevalence: 2% (1/41); mtensity: |, in Aprif

48. Gyrodactylus prostae Ergens, 1963
Hosts Lencivcus cephatys, localization fins and gills; prevalenee: 12% (5/41), itensity: 1-16. Also on Lenciscus leucis-
cus; 20% (1/5), 1, and Ruerdus rutilus, 3% (1/40); 1. In February, April and October.

49. Gyrodactylus vimbi Shulman, 1953
Host: Abrantis brama; localization: gills and fins; prevalence: 10% (12/120); intensity: 1-246. From May to July.

50. Gyrodactylus sp. 1
Host, Gobie gobio, localization: fins, prevalence: 50% (1/2); intensity; 1 In February.

51, Gyrodactylus sp. 2 (belonging to G. vimbi complex)
Host: Perca fluviatilis; locaiization, fins, prevalence 3% (1/32), intensity 1 In February

52. Gyrodactylus sp. 3 (resembling G. hronosus Zitian, 1964 considered a species inquirenda)
Host, Afburmus afburnus; localization, gills; prevalence, 4% (1/27), intensity 1 In June,

53. Paradiplozoon alburni Khotenovsky, 1982
Host. Aitnernus atbwrnus, locahzatione gills, prevalence: 4% (1/27); intensity: 2. In March.

54, Paradiplozoon ergensi (PejCoch, 1968)
Host. Leuciscus cephalus: localization. gills; prevalence: 22% (9/41); ntensity: 1-17 From February to April and from
September to October.
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55. Paradiplozoon homoion homoion (Bychowsky et Nagibina, 1959)
Hosts. Rutilus rustlus; locahization: gills; prevalence 30% (12/40), imtensity 1-5 Also on Leuciscus cephalus; 40% (2/5);
1-2; and Alburnus aiburnus; 48% (13/27), 1-16. From February to April and from July to Scplember.

56. Paradiplozoon paviovskii (Bychowsky et Nagibina, 1959)
Host. Aspus asprus, localization gills; prevalence 50% (2/4); intensity: 2-4 In March and Scptember.

57. Paradiplozoon sp. (diporpag)
Hosts Blicca bjoerkna; localization gills, prevaience: 67% (2/3), mtensity 1 Also onLeuctscus leuciscus; 209 (1/5), 1 In
Scpternber

58. Diplozoon paradoxum Nordmann, 1832
Host: Abramis brama; localizaton. gills. prevalence 60% (72/120); intensity. 1-16. From March to November

Cestoda
39. Carvophyllaeus brachycaliis Janiszewska, 1951

Host Leucrscus cephalus; localizanon. itesting; prevalence: 2% {1/48); intensity 1. In May.

60. Caryophyllaeus fimbriceps Annenkova-Chlopina, 1919

Host: Alburnus alburnus, localization: intestine; prevalence 3% (1/30), mtensity I In May

61. Caryophyllaeus laticeps (Pallas, 1781)
Hast Abramis brama, localization intestine, prevalence 25% (38/151); intensity 1-43 From March to November.

62, Caryophyllaeides fennica (Schneider, 1902)
Hosts, Rutifus ruttlus; localization intesting; prevalence 13% (6/48); intensity: 1-3 Also m Leuciscus cephalus, 6% (3/
40), 1-3. In March, October and December.

63. Khawia sinensis Hsii, 1935
Host. Cyprinus carpro; localization: mntesting; prevalence: 50% (4/8), mtensity: i—6 In Junc and September

64. Bothriocephalus claviceps (Goeze, 1782)
Host Anguiila anguiila, locahzation® atestine; prevalence, 33% (1/3), intensity, 5. In September.

65. Triaenophorus nodulosus (Pallas, 1781) plerocercoids
Host. Perca fluviatilis; locatization: liver; prevalence 5% (2/39); mtensity: 1 In September.

66. Proteocephalus torulosus (Batsch, 1782)
Hosts Aspius aspius; localization intesting, prevalence 67% (2/3), itcnsity: 332 Also inAlburnus alburnus; 7% (2/30),
1, and Rufilus rutelus; 4% (2/48); 1. From March te May

67. Proteocephalus macrocephalus (Creplin, 1825)
Host: Angiilu anguilia, localization- intestine; prevalence' 33% (1/3); intensity: 6 Tn Scptember.

68. Proteocephalus sp. juv.
Hosts, Perca fluviatilis; localization: intestine, prevalence: 3% (1/39), intensity: 1. Also inStuzostedion lucioperca; 10% (1/
1), 1. In February and May.

Trematoda

69. Phyllodistomum dogieli Pigulewsky, 1953
Host Aiburnus alburnus; Jocalization unnary bladder, prevalence 7% (2/30): intensity: 1. In May and August.

70. Bunodera luciopercae (Miiller, 1776)
Hosts Stizostedion lucioperca, locahization intesting and pylonc cacca; prevalence: 40% (4/10); intensity: 10-25 Alsoin
Perca fluviattlis Lo, 5% (2/39), 3-17 In January, February, Apnl and October
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71. Rpidocotyie illense (Ziegler, 1883)
Hosts Perca fluviatilis L | localization intesting, prevalence  18% (7/39), mntensity 1-18 Also inStrzosiedion lucioperca,
10% (1/10), 10 In Yanuary, February and October

72 Cotylurus prlearus (Rudolphi, 1802) metacercarna
Host Abrants brama, localization abdomninal cavety, prevalence 2% (1/151}, mtenstty 1 {n September

73. Cotylurus platycephalus (Creplin, 1825) metacercaria

Host Stizostedion lucioperca, localizabon abdominal cavity, prevalence 10% (1/10), micnsity 1 In February

74 Diplostonmum sp metacercariag

Hosts Blicca bjoerkna, localhization lens of eyes, prevalence 100% (10/10), intensity 7-87 Abramrs brama, 82% (124/
151), 1-79 Leuciscws leuciscus, 100% (3/3), 1-8 Lenciscus cephalus, 50% (24/48), 1-12 Runfus ruttlus, 54% (26/48)
1-36 Cyprimus carpro, 75% (6/8), 1-9 Scardinius ervibrophthalmus, 50% (1/2), 1 Aspius aspins, 33% (1/3), 3 Albur-
nus alburnus, 3% (1530}, 1 Angwlla angwiila, 67% (2/3), 1 Stzostedien luctoperca, 40% (4/10), 1-4 Throughoult the
yoar

Nematoda
75 Philometra abdommalis Nybelin, 1928

Hosts Leuciscus cephalys, localization: beneath scrosa of swimbladder (males and young females) and abdommnal cavity
(females), prevalence 33% (16/48), intensity 169 Also in Lenciscus lenciscus, 33%(1/3), 1 From Scptember to Apnl

76 Philometra kotlan: (Molnar, 1969)

Host Aspiws aspius, localizabon beneath serosa of swimbladder (males and young females) and abdominal cavity (fe
males), prevalence 33% (1/3), intensity 1-36 In April and May

77 Philometra ovata (Zeder, 1803)

Hosts Abramis brama, locahzation bencath serosa of swimbladder (males and young temales) and abdonunal cavity (fc
males), prevalence 57% (86/151), mtensity 1-28 Blicca broerkna, 10% (1/10), | Rutidus runlus, 2% (1/48), 1 Leuciscus
cephalus, 2% (1/48}, 1 Only males were recorded from the three last named haosts Throughout the year

78 Camallanus lacustris (Zoega, 1776)
Hosts Perca fluvtarits, localization intesting and pylone cacea, prevalence 15% (6/39), mtensity 1-10 Also mShzoste-
dian lucioperca, 10% (1/10) 7 In June, September, October and December

79 Rhabdochona denudata (Dujardin, 1845)

Hosts Lewciscus cephalus, localization mitesting, prevaience 15% (V48), intensity 1-4 Alburnus alburnus, 10% {3/30),
b 2 Blieea byoerkna, 10% (1/10), 2 In February, Apnl, May and from September to December

80 Raphidascaris acus (Bloch, 1779)
Host Esox luctus, locahzahon mtestine, prevalence 2% (2/7), intensity 1-2 Tn May and October

80a Raphidascarts acus (Bloch, 1779) larvae
Hosts Ahramis bruma, localization abdominal cavity, prevalence 5% (7/151), mtensity 1 Also i Rutifus rutius, 2% (1/
483, 1 [n February, May, June, August and Scptember

81 Pseudocaptllaria tomentosa (Dujardin, [843)
Host Cyprinus carme, posterior end of mtesting, prevalence 25% (2/8), intensity 25-58 In Junc and September

Acanthocephala
82 Acanthocephalus angwillae (Muller, 1780)

Hosts Leuciscus cephuius, localization ntestme prevalence 8% {3/40) antensity 1-8 Blicca bpoerfma, 109 (14100, |
Abranty brama, 5% (8/151), 14 Rutilus rutelus, 4% (2/48), 2-5 Alburnus alburnus, 3% (1/30), 1 In January, Apnl,
May, July and Scptember

83 Acanthocephalus lucu (Muller, 1776)
Hosts Perca fluvianlis, localization micsting, prevalence 28% (11/39), intensity 1-9 Also 1n Stuzostedion lucioperca,
10% (1/10) 1 In January, February, April, Jung and October
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84 Neoechinorhynchus rutilr (Muller, 1780)

Hosts Abramus brama, locahzaton intestine, prevalence 2% (3/151), intensity 1 Also in Esox fuctus, 14% (1/7), 1 In
May and November

Hirudinea

85 Pucicola geometra (Linnacus, 1761)
Host Perca fluviauiis, localization fins, prevalence 6% (2/32), itensity 1 InJanuary

Mollusca

86 Glochidium sp (larva)
Hosts Percafluvianlis, localization fins and gills, prevalence 19% (6/32), intensity 14 Leuciscus cephalus, 2% (1/41),
| Stizostedion lucioperca, 27 2% (3/11), 1-7 From January to Apnl

Crustacea

87 Ergastlus stebold Nordmann, 1832

Hosts dbrams brama, locahzation gills, prevalence 11% (13/120), wtcnsity 1 Aspius asprus, 25% (1/4), 58 Rutilus
rutilys 2 5% (1/40), 6 Esox luctus, 20% (1/5), 11 Sizostedran lucroperca, 9% (1/11), 6 From March to May and from
Scptember o Oclober

88 Argulus folraceus (Linnacus, 1758)
Hosts Abramus brama, localizabion glls, prevalence 2% (2/120), ntensity 1 Cyprinus carpro, 20% (2/10), 1-2 Leucis-
cus cephatus, 2% (1/41), 1 In Apnril, May and Scptember

Survey of examined fishes and their parasites

Esox lucius
Tetraonchus monenteron, Gyrodactylus lucn, Raphidascarts acus, Neoechinorhynchus runls

Angurlla anguilla
Bothriwcephalus claviceps, Proteocephalus macrocephalus, Diplostomum sp mct

Rutilus rutilus

Dactvlogyrus crucifer, D falcatus, D fallax, D micracanthus, D nanus, D runli, D smmilis, D sphyrna, D suecrcus,
Dactylogyrus of caballeror, Gyrodactylus kathaniner, G leuciscr, G prostae, Paradiplozoon homoton homoton, Carvo-
phyvllaeides fennica, Proteocephalus torul , Dipl sp met , Plulometra ovata, Raphidasearis acus larv , Acan-
thocephulus anguitlae, Ergasilus sieboldt

Leuciscus cephalus

Dactylogyrus folkmanovae, D micracanthus, D nanvides, D naviculordes, D prostae, D vistuiae, D vranoviensu,
Gyrodactylus carassu, G gracihhamatis, G kearm, G laevis, G prostae, G usoblahensis, Paradiplozoon ergenst,
Caryophyllaeus brachycollis, Caryophylizerdes fenmca, Diplostomum sp met | Philometra abd, s, P ovata, Rhab-
dochona denudatu, Acanthocephalus angwillae, Glochidwm sp | Argudus fohaceus

Leuciscus leuciscus
Dac tylogyrus cordus, Gyrodactvlus prostae, Paradiplozoon sp yuv | Dhplostomum sp met | Philometra ebdominalis

Aspius aspius
Dactylogyrus tuba, Paradiplozoan paviovski, Proteocephalus torulosus, Diplostomum sp met |, Philometra kotlan, Er-
gasilus sieboldi

Scardimus erythrophthalmus
Dactylogyrus difforms, Diplostomum sp met
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Alburnus alburnus

Dactylogyrus fraternus, D minor, D) parvus, Gyrodacivius carassn, Gyredactylus sp. 3, Paradiplozoon alburni, P. ho-
moton homoton, Caryophyllaeus fimbriceps, Proteocephalus torulosus, Phyllodistomum dogieli, Diplostomum sp. met ,
Rhabdochona denudata, Acanthocephalus angullae,

Gobhio gobio
Gyrodartvius gobiensis, G gobir, G. markokulensts, Gyrodactylus sp. 1.

Blicca bjoerkna
Daciylogyrus sphyraa, Paradiplozoon sp juv., Diplostomum sp mcet , Philometra ovata, Rhabdochona denudata, Acan-
thocephalus anguillae

Abramis brama

Dactvlogvrus auriculatus, D distinguendus, D. falcatus, D. sphyrna, D wunder:, D zandt, Gyrodactyius elegans, G
vimby, Diplozoon paradoxum, Caryophyilaeus laticeps, Diplostomum sp. met | Cotylurus pileatus mel , Philometra ovala,
Raphidoscaris acus lary, Acanthocephalus angwllae, Necechmoriymehus rutly, Ergasilus sieboldr, Argulus fohacems

Cyprinus carpio
Dacrylogyrus achmerowt, I, extensus, D, minutus, Gyrodactylus cyprint, G. katharinen, G. kherulensis, Khawia sinen-
513, Duplosiomum sp. met, Pseudocapillaria tomentosa, Argulus foliaceus.

Perca fluviatilis

Ancyrocephalus percae, Gyroduciylus luctopercae, Gyrodactylus sp. 2, Triaenophorus nodulosus pler , Proteocephalus
sp Jav., Bunodera luciopercae, Riupidocotyle illense, Camailanus lacustris, Acanthocephalus lucu, Piscicola geometra,
Glochidium sp

Stizostedion lucioperca

Ancyrocephalus paradoxus, Gyrodacivlus lucropercae, Proteocephalus sp. tuv , Bunodera luciepercae, Rhipidocotyle
illense, Diplostomunt sp met, Cotylurus platyeephalus met., Camallanus lacustnis, Acanthocephalus lucii, Ergastlus
steboldi, glochidium sp

CONCLUSIONS

Examnations of 365 fish specimens of 15 species collected from the Vitava River section near
the planned heated effluent from the Temelin nuclear power-station, carried out in 19861988,
revealed the presence of 88 species of metazoan parasites. The occurrence of several additional
parasile species cannot, however, be excluded because only small numbers of some fish species
were examined. Nevertheless, even these results give an idea of the general state of the fauna of
metazoan parasites of fish in the study section of the Vitava River.

Monogeneans were represented by six genera: Dactylogyrus by 29 species, Gyrodactylus by
20 species, Ancyrocephalus by 2 species, Tetraonchus and Diplozoon each by one species and
Paradiplozoon by four species. Most of them are host specific parasites, only some were found
on more than one species of host fishes. Some of the present findings are remarkable, supple-
menting present knowledge about the geographical distribution of species. Dactylogyrus ach-
merowi and Gyrodactylus kherulensis, two species found on carp were, for the first time, record-
ed from the Czech Republic (Gelnar & Lux 1991), as well as Paradiplozoon alburnt and Dacty-
logyrus cf. caballeroi from bleak and roach, respectively. Dactylogyrus falcatus 1s reported for
the first time from the Elbe River drainage system.

The cestode fauna was found to be represented by ten species from six genera. Proteocepha-
fus sp. Juv. from perch-like fishes is probably P. percae (Miiller, 1780). The life cycles of these
cestodes involve either oligochaetes or planktonic crustaceans as intermediate hosts.

In contrast to the cestodes, the trematode fauna appears to be rather species poor, formed of
only three species of adult trematodes, Rhipidocotyle illense, Phyllodistomum dogieii and Bun-
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odera luciopercae, of which only the last named 15 frequent, metacercanae were represented
only by three species of bird trematodes (Diplostomum, Cotylurus) The first intermediate hosts
of the above mentioned adult trematodes are clams (Bivalvia), whereas the bird species of trem-
atodes develop through aquatic snails

Acanthocephalans were represented by three species Whereas both Acanthocephalus spe-
cies, developing through the benthic 1sopod Asellus aguaticus 1 , were rather frequent in fishes,
Neoechinorhynchus rutili, utilizing ostraceds as intermediate hosts, occurred only rarely

Nematodes parasitic 1n fishes were represented by seven species from five genera Philometra
kotlani, a specific tissue parasite of Aspius aspius, was recorded, for the first time, from the Elbe
Ryver basin All Philometra and Camallanus members develop through planktonic crustaceans
(copepods), Rhabdochona denudata through ephemeropterans, and Raphidascarts acus utilizes
mostly small cyprinids as mtermediate hosts, the hife cycle of Pseudocapillaria tomentosa has
not yet been elucidated

Metazoan parasites were recorded from all species of fishes examined The highest numbers
of species were found in Leuciscus cephalus {23), Rutilus rutilus (21) and Abramis brama (18),
these fish species belonged to the most frequently caught fishes i the locality

In view of the numbers of fishes exarmined m the course of the year, the seasonal cycles in
occurrence and maturation could be followed only 1n a few parasite species, mostly those from
Abranus brama Pronounced seasonality was recorded, for example, in many ectoparasites of
bream, mainly monogeneans Of the endohelminths, the findings of some species, e g cestodes
of the genus Proteocephalus, trematodes Bunodera luciopercae or nematodes of the genus Phi-
lometra and Raphidascars acus, showed distinct seasonal cycles 1n maturation, as observed 1n
other localities

It was possible to observe, on comparing with other localities, a certain decrease in the number
of parasite species, particularly of endohelmuntis

Even though a detailed 1chthyological study has not been carried out 1n this locality, the poor
fauna of fish parasites might be associated with both a disappearance or a strong reduction of
popuiations of some previously frequent fish species, e g barbel, and with a qualitative and
quantitative poorness of the fauna of some groups of aquatic invertebrates serving as obligate
intermediate hosts for many parasites, as a result of serious water pollution This 1s probably the
main cause of the conspicuously poor fauna of fish trematodes, the life cycles of which depend
on the presence of mollusc intermedsate hosts Of course, 1t 15 necessary to take mto account
that, due to migrations, some fishes might acquire infection by parasite species recorded by us
outside the Vitava River section under study, for example from the tributary streams or the
upper part of the Orlik water reservorr

Nevertheless, 1t can be expected that the improvement of living conditions for aguatic organ-
1sms n fhis section of the Vitava River after the start of working of the clanfication plant at
Veétini will result in a more diverse composition of the fish parasite fauna Consequently, the
fish parasite fauna might serve, to a certain degree, as an indicator of the water quality
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Abstract. Qogencsis and gross morphology of ovaries and thewr ducts were studied in aymphal nstars 1-5 and
vartously aged adult females of Hyocoris cimcordes L , 1758 of Contral European populations Ovarnoles ofinstar |
and 2 arc not differentiated, the ovaries are formed by a homogenous mass of oogoma which 1s localized 1n the second
abdominal segment The onsct of mtensive growth of ovanioles was observed in the fate instar 5 although ovaroles
diffcrentiated 1ninstar 3 and they contaned fully differentiated oocytes and trophic syncytium connceted with first cgg
chambers in instar 4 Growth of ovarioles and oogencesis arc fully ceased dunng the overwintenng quicscence (from
latc November to carly March 1n the populations studied) Mature (chorionated) cggs start to appear from the first
decade of April The rudiments of lateral oviducts are apparent even in the first instar Two ampular invaginations of
the cetodermal part of duct system (common oviduct and vagima & spermathcca) are discermible in nymphs from the
instar 3 Spermatheca in its nearly defimtive shape appears w the late instar 5 Structure and development of internal
reproductive system m/J crmicoides 1s compared o available data on other aquatic bugs and morphological data are
correlated with cvents of mating, ovipositton and hfe cyele

Development, morphology, histology, ovarioles, efferent ducts, oogenesis, life cycle, averwintering, sexual
sirategy, nymphs, adults, apomorphies, Heteroptera, Naucoridae

INTRODUCTION

Although the first precise comparative study dealing with the gross morphology and hustology of
nternal reproductive systems of adults 1n some aquatic bugs was published before 60 years ago
{see Larsén 1938), the available informations on the development of nepomorphan gonads and
their ducts are yet relatively scare 1n present time Only Papacek & Soldan (1987) studied devel-
opment of this system ,,step by step* in detail only in the one model species — Notonecta glauca
The mentioned authors summarized till published data on this subject as well

Ilvocoris cinicordes s a very common predaceous water bug of lentic biotopes Itis one of the
only two Central European species (Plea nunutissima (Pleidae) 1s the second one) having an
obligatory diapause Adults usually overwinter i boftom habitats in completely mactive state
(Papadek 1989) Spermatogenesis and development of the male gonads and their ducts has been
already described by Papiddek & Gelbi¢ (1989) The position and general arrangement of mature
ovaries of [ cimicotdes were studied by Larsén (1938) It 1s true that Rawat (1939) ponted out
some ontogenetic aspects of reproductive organ 1n this species, but there was no complete mfor-
mation on the development of ovanes and of the effect of obligatory diapause on the reproduc-
five events of this species n general. The present paper helps to fill this gap
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MATERIAL AND METHODS

Specimens of the saucer bug, Nvocoris cimicordes, both nymphs and adults, were colleeted from March 1994 to November
1996 at scventeen locatitics i South and West Bohemta inclucing the winter months (regalarly at three localities in the
vicintty of Coské Bud#jovice) Further specimens kept (from eggs to adults) 1n an outdoor aquanum from 1994 — 1995 were
used too. They were fixed wath Bouin fixative and dissected under a stercoscopic microscope 1n 96% cthano! Dissected
reproductive organs and their total micropreparations (organs dehydrated in isopropanol and embedded 1n Euparal) were
used for the study of morphelogy and for measurement of individual parts of the reproductive system The oldest and largest
oocytes or eggs respectively, was always measured in all ovarioles of both ovanes in the specimens exammed (1 ¢ 2x7= 14
oocytes in specimens measured; ¢f. Fig 13) Oogenesis and histology of ducts was studied on 4-6 m paraplast sections staincid
with Harms hematoxylin-cosin {wholc abdomens cutin nymphs of mstars | and 2).

It 15 not possible to distngmish the true age of specimens during the tnstars 1-3 As m older nymphs ( instars 4-5)
preferably specimens immediately before or after ecdysis were studied Their age was estimated according to cuticular
changes 1n specimens of defined age kept m aquanium. Interval for the study of the development of reproductive system m
adult females was two weeks or three weeks m the winter months (December ~ February) respectively,

The terminclogy used here 15 derived mamly from Buning (1994) and Larsén (1938}

RESULTS

Development of ovaries

The ovartal rudiments in nymphs of the first and second instars measured about 0.1-0.2 mm.
They are situated in the second abdominal segment and surrounded by fat body. Individual
ovarioles are still not differentiated. Histologically, these rudiments are seen as a homogenous
mass of germ cells showing some mitotic activity. Differentiation of the ovarioles starts in the
nymphs of the third instar. Seven ovarioles of not equal length can be distinguished at the end of
this instar. The whole ovariole is formed only by germarium (Figs 4, 5}. Length growth of
ovarioles 1s apparent during the fourth instar, when trophic syneytium in the germarium starts
to be formed as well. A short vitellarium with about 4—6 small, sti!l not linearly arranged pre-
vitellogenetic cocytes can be distinguished in nymphs of the fifth instar (Fig. 3}

Ovaries of teneral adult females are very similar to those in last instar nymphs although the
ovarioles are now relatively longer. Germ cells are restricted to a narrow band in the distal
portion of the germarium at that time. About 4-7 linearly arranged oocytes with clearly visible
trophic cords are distinguishable in two to four week-old females, from mid September to mid
August. Vitellogeness evidently starts in one or two of the oldest occytes although they are still
of the same size as the younger ones. Till the beginning of diapause (about mid November)} 14—
15 egg chambers are gradually formed, the proximal ones being at least twice the length of
younger chambers. Yolk granula conceal nuclei in 1-3 oldest oocytes. The young (proximal}
egg chambers are connected with the short follicular stalks (sensu Biimng 1994) (Plate 1, Fig.
B). Both the development of the ovaries (growth of vitellarium) and vitellogenesis completely
cease throughout diapause, i. e. from mid November to about mid March. From mid March, an
intensive length growth of ovarioles can be observed. Secretion of chorion takes place from the
end of March 1til mid April {Fig. 12) depending on climatic conditions at the individual locality.
Oviposition starts from mud April. Mature eggs, when still inside the ovariole, are arranged to
utilize space in the most ,,economic* manner with always the opposite orientation of the chori-
onic micropilar respiratory plate in the following egg (Fig. 11). The growth of the oldest (distal)
oocytes 1s apparent from Fig. 13. The oldest oocytes of overwintering (= diapausing) females are
about 1 mm long,, it is on nearly one half of the length of chorionated definitive eggs. The
smaller (37% of length of chorionated eggs) distally localized cocytes were found in females
overwintermg in one locality under extremely unfavourable condittons in Pacov highland in
South Bohemia during the winter of 1995-96 (pool with 0.2~0.4 m high column of water com-
pletely iced during December, January and most of February).
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The epithelium of the egg chambers undergoes rapid changes during vitellogenesis, and
during secretion of the chorion, The follicular epithelium of the proximal egg chamber (namely
1n adult females before overwintering} 1s very high and columnar (Plate 1, Fig. B). Egg cham-
bers of vitellogenic eggs have evidently a cubic follicular epithelium (Plate 1, Fig. C). Epithelial
cells shortly before chorional secretion start are more or less cubic and binucleate (Plate 2, Fig
D). The last phase in development of the follicular cells 1s one of postsecretory degeneration
{Plate 2, Fig. E).

Development of lateral oviducts and ectodermal efferent ducts

The lateral oviducts of nymphs of the first and second instars are connected with the ovaries and
each ends in a blind terminal ampula between the eight and ninth abdominal segments, The
rudiments of vagina and spermatheca start to invaginate from ectodermal tissues in the third
instar nymph (Fig. 1). In nymphs of the fourth instar, two ectodermal invaginations are appar-
ent. The anterior one of these represents the rudiment of the common oviduct, while the poste-
rior one, corresponding to a single invagination in younger nymphs, represents the ectodermal
anlage of vagina and spermatheca. The spermathecal rudiment of the nymphs of fourth instar is

\
/J

/

[ I— ]
0.5 mm

Figs 1-§ Devclopment of the internal reproductive organs in nymphs of flvocoris cimmicordes (dorsal view, senmischematic)
| —termunal part of the anlage of efferent ducts m nymphs of mstar 3, left lateral oviduet omitted. Ectodermal invagimation (=
postenior imvagination in nymphs of the instar 4, compare Fig. 2) represents the vagimal and spermatheeal anlage 2 —termunal
part of the efferent ducts anlage in nymphs of the instar 4, [cfl lateral oviduct orutted 3 — the reproductive system of nymphs
of the mstar §, left ovary omitted. 4 — night ovary m nymphs of instar 3 5 — night ovary with uncqual length of individual
ovarioles in nymphs of instar4 Cavitics or ampulae of mesodermal onigin arc lined vertically, thosc of the ectodermal origin
arc lmed horizontally (spermathecal rudiment) or dotted, respectively. co — rudiment of common oviduet, ge — germarium,
hsg, hsy— hypodermis of the 8th or 9th abdonunal sterna, lo — rudiment of lateral oviduct, ov — ovary, s¢ - spermatheca or its
rudiment, va — vagina, v1— vitellanum,
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Figs 6-8. Development of the mtemal reproductive organs m adult females of Ayocors ermicordes (dorsal view, semische-
matic) & — the reproductive system of tenoral adults, left ovary emticd. This situation corresponds to that most females
occurnng from the end of July to the beginning of August in Central European populations 7 —night ovary and the respective
fateral oviduct of a two-weck-old female This situation corresponds to that of most females oceurning at the sccond half of
August. 8 —spermatheca of females after diapausc (mad April}

co - common oviduct, d — distal portion of spermatheca, ge — permarium, lo— lateral oviduct, 0 — cocyte, p—proximal portion
of spermatheca, s — mature spermatozoa, sc— spermatheca, sd —spermathecal duct, tf— terminal fitament, vi — vitellanem.

an elongated, sack-like asymmetric formation, apparently longer than the anlage of the vagina
(Fig. 2). The cavities of the future efferent ducts remain still unconnected in nymphs of the fifth
instar (Fig. 3) although they represent the consistent outflow ways in the outer view. In the same
instar, the spermatheca undergoes an intensive growth and 1s apparently divided nto spermath-
ecal duct and spermathecal body (= spermathecal bulbus). The spermathecal body is only a little
more voluminous than the duct. Both the lateral and commaon oviducts possess the usual struc-
ture consisting of an outer layer of muscles and an inner epithelial layer, The nner follicular
emthelium is conspicuously folded, enabling considerable extension of the walls of these ducts.

Notes on the structure of spermatheca

According to Larsén (1938), three portions of spermatheca can be distinguished: the canal ( =
ductus), the vesicula ( = medial expanded portion, = proximal part of spermathecal bulbus) and
the apical gland ( = distal portion, = apical part of spermathecal bulbus). The spermathecal
ductus is provided with cylindric secretory cells with large light vacuoles well visible even at low
power in micropreparations. The distal part of the spermatheca, apart from its secretory func-
tion, can also serve as a reservoir for mature spermatozoa after copulation, The spermatozoa are
currently found in the spermathecas of females after diapause in April. However, spermathecas
of females before overwintering can contain mature spermatozoa as well although very rarely.
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The arrangement of spermatozoa in the spermathecal bulbus is worthy of attention. In its distal
part, the spermatozoa are arranged parallelly while showing an irregular arrangement 1n the
proximal part. Small papillae apparent on the inner surface of the proximal spermathecal part
probably serve as a comb for the separation of individual spermatozoa (Fig. 8).

DISCUSSION AND CONCLUSIONS

Structures of repreductive system — differentiation and ontogenetic changes
If we compare our present data with the fragmentary pieces of knowledge on the other water
bugs (especially with Notonecta glaucg L., 1758 (Notonectidae) (cf. Papicek & Soldan 1987),
Enithares Spinola, 1837, Anisops Spinola, 1837, (Notonectidae), some Corixidae, Aphelochei-
rus aestrvalis (Fabricius, 1803) (Aphelocheiridae), Plea minutissima Leach, 1817 (Pleidae) and
Helotrephes semiglobosus Stil, 1858 (Helotrephidae) (Kerkis 1926, Larsén 1938 — and our
recent yet unpublished data), we arrive at the following coincidences and differences in morpho-
logical and developmental characters.

The differentiation of ovarioles starts in most water bugs in the second or third instar, in /
cimicoides as well. The trophic syncytium starts to be formed in either instar 2 or 3 1n the

Figs 912 Development of ovarioles and lateral oviducts in females of flyocoris comicotdes. 3 —the ovanole of about 1-2-
months-old female, situation in September or Qetober in Central Furepean populations 10— the ovanole of overwintenng,
diapausing female, suuation from mid November to mid March. 11 —the ovariole of mature, cgg laying female, situation
oceurring from about mid April 12 —a part of the lateral oviduct with two descendimg mature (= chorionated) cggs exhibiting
economical” way spacc (notc the opposite ericntation of the micropiiar plates). che - mature (=chononated) eggs (heavy
and regularly dotted), ¢l - corpus luteem, lo - lateral oviduct, - follicle, ge — germarnum, o — oocyle, vie ~ cocyte with
apparcnt yolk deposifion well discermible in total native mictopreparations in phase contrast (gently and irregularly dotted)
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Fig 13 The growth of distal oocytes tn adult femates oflivecers cimicovder throughout the year at localiies in South and
North Bokecrmia Contmuous linc {a) — common situation, disrupted line (b) - situation i overwintening females at the onc
locahity m Pacov highland with unfavourable winter conditions. % GOC — growth of fargest oocyte in vitellanum (percent-
age of maximal length) OVW —the black arca— ndicates a penod of overwintering VG — the oblique lined arca — indicates
the periods of vitellogenesis n— number of specimens measured The question mark ndicates a section of %GOC Line (b),
the course 15 for absence of data doubtful Vertical bars indicate the margin between mimimal and maximal vatues

germarium of telotrophic ovarioles of most aguatic bugs. The formation of the trophic syncy-
tum in 1. eimicoides starts, somewhat later, in the fourth nymphal instar, In 1 cimicoides, the
first egg chambers 1n a vitellarium with previtellogenetic oocytes form in the fifth instar, but
vitellogenesis starts relatively late, in [-2 months old adult females.

The ovanoles in L cimicoides show an irregular growth in nymphs, especially in the fourth
and fifth nymphal instars. However, the ovarioles of mature females are of the same length.

Descending, mature eggs (females 1in Apnil} | which are asymmetric, are arranged in a special
space-saving way in the lateral oviducts. The origin of the separate, following descending eggs
1s from different ovarioles. In our opinion, the process of opposite orientation of separate eggs in
lateral oviducts can be genetically programmed, and manipulated by musculature of pedicel and
distal portions of ovarioles. This process is an unique functional character within the aquatic
bugs. It can be judged as an autapomorphy of flyocoris or 1n Naucorinae (Naucoris, Hyocoris)
respectively,

Judging from Rawat’s (1939) and Papacek’s & Soldan’s (1987) data on the development of
the common oviduct, vagina and spermatheca, these organs develop in the same way in fyo-
conts and Notorecta. The progressive development of these structures from two ectodermal
invaginations occurs in mstar 4 and 5. Some morphological and histological features of the
spermatheca in adults was described by Larsén (1938). We can add the following facts. The
spermatheca invaginates in the same asymmetrical way in llyocoris, Aphelocheirus, Notonecta,
Plea and Helotrephes. The asymmetrical invagination of the spermatheca can be considered a
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Plate 1. Some histological aspects of internal reproductive orguns in llvocoris cimicoides: A —nymph, instar 4, longitudinal
section through the germarium, trophic core (tc) fully differentiated, oocytes (oc) situated laterally. B — adult before starting of’
diapause, proximal egg chamber with columnal follicular epithelium (coe) (fs — follicular stalk). C — adult after diapause,
vitellogenetic egg chamber with cubic follicular epithelium (cue) (yg — yolk grains). D — adult after diapause, binucleate
epithelial cells (bie) of the wall of egg chamber shortly before secretion of chorion. E - the same, chorion secretion and
degeneration of follicular cells (de).
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synapomorphy of Naucondae, Aphelocheindae, Notonectidae, Pleidae and Helotrephidae (=
Naucoroidea, Notonectoudea and Pleoidea)

Life cycle, overwintering and oogenesis
Kramer (1935), Papacek (1988) and Papacek & Hausirkova (1987) stated that preimaginal de-
velopment and oogenesis tn [ cimucoides 15 strongly dependent on temperatures in the field
Larsén (1938) found degenerative changes 1n the ovanoles of overwintering females of Noto-
necta expesed to extremely hard winter conditions Our finding of overwintenng females with
extremely small occytes at Pacov highland in South Bohemua suggests also that hard winter
conditions can influence growth of vacytes m Hyocors as well However, by our data 1t 18 no
possible to distinguish the two mam possibilities, (1) small oocytes of overwintering females
was affected by reductional degenerative changes, (2) the overwintering females from the one
locality under our study was only ,,very late® aduits with early state of cogenesis before overwin-
tering Growth of oocytes and vitellogenesis completely case during the whole overwintering
diapause However, growth, vitellogenesis and chorion secretion of eggs occur rapidly aftes
overwintering For example, the growth of oocytes doubles during a three or four week period in
March and April

The males of ! cumicordes reach sexual maturity m the autumn, and part of their population
overwinters (Papacek & GelbiC 1989) Spermatozoa were found even in the spermatheca i a
some of immature females collected before overwintering These facts show the | bet-hedging™
sexual strategy ( sensu Tauber et al 1986) of / cimicowdes, which 1s selected by two antagoms-
tic pressures — sexual competence of mature spermatozoa and uncertainty of survival of individ-
ual specimens during overwintering
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