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Abstract. The results of the investigations on the copepod fauna from subterranean littoral waters
and algae of the Kavala beaches (Aegean Sea, Northern Greece) are reported. Eight copepod
harpacticoid species have been identified and brief systematical, ecological and biogeographical
notes are given. These first results are of great interest to the biogeography of mesopsammal
harpacticoids in the Aegean Sea.
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Introduction

En automne 2004, j’ai eu I'occasion de séjourner dans la ville de Kavala (Gréece du Nord).
Pendant ce séjour, j’ai effectué un nombre de prélevement de la faune interstitielle littorale et
des algues cotiéres, sur les plages de la ville de Kavala, de la mer Egée.

Nos connaissances actuelles, en ce qui concerne la faune harpacticoidienne de cette région,
sont incompletes. Aucune prospection taxonomique et écologique de la faune mésopsammique
n’a encore été entreprise dans cette région de la Grece.

Dix échantillons ont été réalisés en dix stations localisées sur la plage principale de la ville
de Kavala. Leur examen a révélé I'existence de huit espéces appartenant a huit familles et huit
genres, et dont la présence n’avait pas encore été reconnue dans la faune de la mer Egée etdela
Gréce. Parmi ces especes, une est nouvelle pour la science — Pseudonychocamptus kolarovi n. sp.

Dans la présente note, nous donnons quelques remarques sur la systématique, I’écologie et
la zoogéographie des espéces trouvées et la description de la nouvelle espéce.

Matériel et Méthodes

Le matériel provient de dix stations situées sur la plage principale de Kavala a une distance
de 0.20 m de la mer et 2 une profondeur de 0.15-0.20 m.

Les prélevements ont été effectués par la méthode des sondages de Karaman-Chappuis, a
'aide d’un filet de 40 u de vide de maille. Le matériel récolté a été fixé sur place au formol a 4%
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et plus tard, en laboratoire, transféré dans ’alcool a 70° pour conservation.

Les especes trouvées ont été étudiées selon la méthode classique, en utilisant la glycérine.
Pour I’étude, les harpacticoides ont été dessinés a I'aide d’un microscope a contraste de phase,
équipé d’un tube a dessin.

Remarques taxonomiques, écologiques et zoogéographiques

Fam. CANTHOCAMPTIDAE Lang, 1948

Genre Brianola Monard, 1926
Brianola sp.

(Fig, 1-2)

Discussion. Parmi les harpacticoides des algues littorales, nous avons eu la possibilité de
trouver seulement un exemplaire femelle du genre Brianola. Malheureusement, 'exemplaire
trouvé était mort, ce qui n’a pas permis une détermination exacte. D’apres la structure de P1,
des branches furcales et Iaire génitale, cette espece est tres proche de espece Brianola stebleri. La
vaste répartition géographique de cette espece, sur la cote francaise atlantique (Cette, Roscoft),
dans la partie du Nord de la cote africaine méditerranéenne (Castiglione, Algérie et Salammbo,
Tunisie) et au Portugal, nous permet de considérer la possibilité de trouver cette espéce dans
la mer Egée (Gréce du Nord).

La rareté du matériel ne nous autorise cependant pas a tirer de conclusion en ce qui concerne
la position systématique de 'exemplaire trouvé.

Fam. DIOSACCIDAE G. O. Sars, 1906

Genre Schizopera Sars, 1905, sensu Apostolov, 1982
Schizopera (Schizopera) brusinae Petkovski, 1954

(Fig, 3-5)

Matériel examiné: 4 femelles adultes et 2 males, algues vertes dans la zone littorale, plage
centrale de la ville de Kavala, le 25 septembre 2004.

Le Schizopera (Schizopera) brusinae Petkovski est une espece tres abondante dans les eaux
souterraines littorales des plages de Kavala. Il s’agit d’un représentant des eaux interstitielles
du littorale, décrit par PETKOVSKI (1954) pour la mer Adriatique (cote pres Dubrovnik).
Signalé dans la mer Noire par APOSTOLOV (1973) et MARINOV (1973), APOSTOLOV &
MARINOV (1988). KUNZ (1974) trouve a son tour cette espece dans les eaux interstitielles
pres de Banuls, sur la cote francaise méditerranéenne. Le méme auteur constate une différence
avec la description originale. Celle-ci concerne la forme de I'épine externe de la furca. Les
exemplaires provenant des eaux interstitielles prées d’Arago porte une soie normale au lieu
d’épine externe. D’apres Kunz, dans ce cas on peut considérer Iexistence de deux formes
chez cette espece. FIERS (19806) trouve cette espece dans les eaux saumatres du Nord de la
Papouasie-Nouvelle-Guinée. La seule femelle trouvée par FIERS correspond parfaitement a la
description originale donnée par PETKOVSKI (1954). FIERS constate une unique différence
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Fig. 1. Brianola sp. §: a — dernier somite et furca, vue dorsale; b — mandibule; ¢ - maxille ; d — aire génital.

: la relation longueur / largeur de la furca. Chez la femelle de Papoua, cette relation est 1,5 :
1, tandis que chez les exemplaires trouvés par PETKOVSKI (1954), MARINOV (1973),
APOSTOLOV (1973) et KUNZ (1975) elle est 2 : 1.

D’un point de vue morphologique, le Schizopera (Schizopera) brusinae Petkovski de la mer
Egée présente tous les caractéres donnés par PETKOVSKI (1954).

Discussion. Le gente Schizopera a été décrit par SARS (1905), avec 'espece Schizopera
longicanda Sars comme génotype du genre. Apres la création de ce genre, un grand nombre
d’especes sont décrites. La description incompléte de la plupart des espéeces fait la systématique
et la phylogénie du genre trés difficiles.
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Fig. 2. Brianola sp. §: a — somite génitale; b — furca, vue dorsale; ¢ — A2; d- P1

Le genre Schizgpera Sars compte a ’heure actuelle un nombre trés remarquable d‘especes. Ce
sont des formes colonisent, différents types d’habitats — marins et saumatres. Parmi les especes
du genre, certaines habitent les eaux douces.

Drapres CHAPPUIS (1954) les especes de ce genre ont émigré de la mer dans les
eaux saumatres ou douces. 1l s’agit d’un genre dont la plupart des espéces présentent un
endémisme.

LANG (1948) dans la diagnose du genre, mentionne que le caractére plus important du
genre est une épine interne transformée sur le troisiéme article de 'exopodite de P3 chez le
male. LANG (1965) dans sa deuxieme monographie donne une clé de 46 especes et sous
especes valides.

WELLS & RAO (1976) discutent la relation parmile genre Schizopera et la famille Diosaccidae
et décrivent un genre nouveau de P'lles Andaman — Eoschizopera. Dans cet article, on donne
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Fig. 3. Schizopera (Schizopera) brusinae Petkovski @: a — Habitus; b — somites abdominaux, vue ventrale

information pour 22 especes du genre Schizopera et leurs trés importants caractéres. Les deux
auteurs proposent de séparer du genre Schizopera les especes crassipinata, gligici, indica et syltensis et
les placer au genre Eoschizopera.

Jusqu’a présent le genre Eoschizopera a sept especes : Eoschizopera (Eoschizopera) chiloensis
Mielke, E. (E.) nicoyana Mielke, E. (E.) reducta, E. (E.) syltensis (Mielke), E. (Pracoschizopera)
crassispinata (Chappuis), E.(P.) gligici (Petkovski), E. (P.) indica (Rao & Ganapati).

APOSTOLOV (1982) sépare du genre Schizopera deux sous-genre: Schizopera s.str. et
Neoschizopera Apostolov et un genre nouveau Schizoperopsis Apostolov avec deux sous-gentes
Schizoperopsis s. str. et Psammoschizoperopsis Apostolov. Du genre Eoschizopera Wells & Rao, le méme
auteur sépare deux sous-genres: Eoschizoperas. str. et Praeoschizopera Apostolov. MIELKE (1992)
rejette cette classification, mais plus tard lui-méme (MIELKE, 1995) décrivant des nouvelles
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Fig. 4. Schizopera (Schizopera) brusinae Petkovski @: a — somites abdominaux, vue latéral ; b — Maxillipede, ¢
— mandibularpalpus; d — aire génitale; e - P1

especes de Costa Rica, propose de la rétablir pour “faciliter la détermination des espéces”.
KARANOVIC (2004) a son tour discute la position systématique du genre et décrit cing
especes nouvelles d’Australie.
Ecologie. Sauf sur la cote dalmatienne de la mer Adriatique, le Schizopera (Schizopera) brusinae
Petkovski est connue aussi sur la cote bulgare de la mer Noire, en Méditerranée francaise et
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Fig. 5. Schizgpera (Schizopera) brusinae Petkovski @, 3:a—P2 Q3 b —P3 Q; ¢ — endopodite P2 §;d - P5 &

dans les eaux saumatres de la cote de Papouasie-Nouvelle-Guinée (Océan Indien). Cette espece
habite principalement les eaux interstiticlles littorales. Elle a colonisé avec succés des habitats
souterrains. Comme le soulignent APOSTOLOV & MARINOV (1988), on la trouve dans la
région de la cote bulgare de la mer Noire, dans les fonds sableux a petite profondeur. On peut
considérer cette espece comme une forme psammophile et mésopsammique.

Répartition. D’un point de vue de la répartition zoogéographique, Schizopera (Schizopera)
brusinae  est signalée dans la mer Adriatique (PETKOVSKI, 1954, 1955), dans la mer
Mcéditerranée (KUNZ, 1975), et dans la mer Noire (MARINOV, 1973), APOSTOLOV &
MARINOV, 1988) et de 'Océan Indien — Papouasie-Nouvelle-Guinée (FIERS, 1980).
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Fam. HARPACTICIDAE Sars, 1904

Genre Harpacticus Milne-Edwards, 1840
Harpacticus littoralis Sars, 1910

(Fig. 6-7)

Matériel examiné: 3 femelles, caux interstitielles littoralles; plage de la ville de Kavala, le
26 septembre 2004.

Discussion. Harpacticus littoralis Sars est une forme inconnue pour la mer Fgée et pour la
faune harpacticoidienne de la Grece. I’espece se rencontre partout dans les algues marines
du littoral. Elle a aussi colonisé successivement différents biotopes: algues et fond sableux.
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Fig. 6. Harpacticus littoralis Sars @: a — P1; b — Al; ¢ — mandibule; d — P5
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Fig. 7. Harpacticus littoralis Sars Q: a — somites abdominaux, vue ventrale; b — somite génital et aire génitale; ¢
— maxille; d — maxillipede; e — A2

JAKUBISIAK (1938) signale également la présence de cette espéce dans les sables du littoral
du Cap Midia de la cote romaine de la mer Noire.

Nous avons trouvé cette espéce dans les eaux interstiticlles littorales et parmi les algues
vertes tout pres de la station de la plage marine. D’apres nous, Uespece H. Jittorales, qui est une
phytophile, se trouve peut étre dans les eaux interstitielles de la plage marine suite a une tempéte
marine ou suite a une agitation de la mer.

Ecologie. I’espéce habite les algues marines et les fonds sableux de la zone littorale (LANG,
1948; APOSTOLOV & MARINOV, 1988) La présence de V'espece Harpacticus littoralis dans les
eaux souterraines des plages marines peut s’expliquer par leur large tolérance écologique ainsi
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que par la structure granulométrique du sable.

Lespéce marine Harpacticus littoralis est meiomésohaline et eurytherme.

Répartition. La péninsule Scandinave, fles Britanniques, Allemagne, Hollande, Méditerranée
(France, Algérie, Tunisie, Italic); mer Noire (Roumanie, Bulgarie); mer Adriatique; Océan
Atlantique (Amérique du Nord).

Fam. LAOPHONTIDAE T. Scottm, 1904

Genre Pseudonychocamptus Lang, 1948
Pseudonychocamptus kolarovi sp. n.

(Fig, 8-12)

Matériel examiné: 2 males, le 26 septembre 2004.

Localité — type: eaux interstitielles de la plage principale de la ville de Kavala.

Holotype: un male.

Paratype: un male.

I’ensemble du matériel étudié est conservé dans la collection zoologique a I'Université de
Bourgas.

Fig. 8. Pseudonychocampius kolarovi sp. n. & a — Habitus, vue dorsal; b — somites abdominaux, vue ventrale; ¢
—Al; d — Maxillipede
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Faune associée: Ostracodes, Acariens.

Description: Male. Bord postéricur des somites du corps avec une rangée ininterrompue
d’épines dorsalement et latéralement (Fig. 8a). Dernier somite sur la face ventrale avec une
rangé de courtes spinules a la base de chaque branche furcale.

Dorsalement, 'opercule anal est bien marqué; son bord libre est frangé d’une rangée de
nombreuses petites épines.

Branches furcales (Fig. 8a): une fois et demi plus longue que large. Elles portent deux
longues soies apicales; deux soies longues latérales et une soie au coin apical interne dont la
base est entourée de deux courtes épines. Une soie a base articulé, est implantée dorsalement.
Dorsalement, les branches furcales portent au coin interne deux rangées de spinules.
Latéralement, les branches furcales sont frangées d’une rangée de spinules.

Rostre (Fig. 9b): court, non articulé, atteignant le milieu du premier article de I'antennule.

Antennule (Fig. 8c, 9b): haplocere, composé de six articles. Les deux premiers articles sont
allongés. La chétotaxie des articles est comme suit : 0, 6, 5, 7 + Ae, 1, 8. Aesthétasque principale
et sole accompagnatrice portés sur le quatriéme article.

Antenne (Fig. 9¢): coxa courte et nue. Exopodite d’un seul article, armé de quatre soies
batrbelées. Allobasis plus long que 'endopodite. Endopodite armé de spinules, de trois forts
crochets, et de quatre soies géniculées.

Maxillipede (Fig. 8d): basis allongé, portant a son apex deux soies barbelées. Premier article

Fig. 9. Pseudonychocamptus kolarovi sp. n. 3+ a — premier somite de céphalothorax, b — A1; ¢ — exopodite A2
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de 'endopodite avec le bord interne garni d’une rangée de fines spinules. Second article avec un
crochet fort, égal au premier article de 'endopodite.

P1 (Fig. 10a): Basis portant une épine au coin interne, non transformé, et une épine plus
longue au coin externe. La partic interne est armée d’une rangée de longues spinules. Exopodite
composé de trois articles; les deux premiers articles sans soie interne, I'article distal avec deux
¢épines externes et deux soies géniculées apicales. Endopodite biarticulé. Premier article allongg,
dépassant 'extrémité du second article de 'exopodite. Deuxieme article court, avec une rangée
de fines spinules au coin interne et une forte épine apicale.

P2 (Fig. 10b): basipodite avec une longue soie externe; partie externe armée d’une rangée de
spinules. Exopodite triarticulé. Premier article allongé, sans soie interne; I'article médian porte

)

Fig. 10. Pseudonychocamptus kolarovi sp. n. 3:a-P1;b-P2;c—P5;d-P6
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une soie interne et le troisiecme article porte six soies et épines dont une courte soie interne,
une fine et courte soie apicale; une longue soie apicale et trois épines externes. Endopodite
biarticulé, atteignant I'extrémité de I'article basale de I'exopodite. Article basal sans soic interne;
second article avec quatre soies dont une soie courte interne, une soie transformée en longue
¢épine et deux longues soies apicales. I article apical de 'endopodite porte une rangée de spinules
au coin externe.

P3 (Fig. 11b): basipodite avec une longue soie au coin externe. I article basal de I'exopodite
allongé, avec une épine et une rangée de spinules sur le bord externe; le deuxieme article porte

Fig. 12. Psendonychocamptus kolarovi sp. n. 3= a — somites abdominaux et furca, vue ventrale; b — P4
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une soie interne courte; I'article distal avec une soie interne, une soie fine apicale et quatre
fortes épines dont une apicale et trois externes. Endopodite biarticulé. Premier article sans soie
interne et quelques fines soies au coin interne; le second article dépasse le milieu du deuxieme
article de I'exopodite, avec quatre soies barbelées.

P4 (Fig. 12b): basipodite avec une soie longue externe. I’endopodite atteignant 'extrémité
du premier article de 'exopodite, avec trois soies dont une interne barbelée et deux apicales
aussi barbelées. Iarticle apical de I’endopodite porte une rangée de cing spinules longues au
coin externe. Exopodite triarticulé. I.’article basal allongé, portant une longue et forte épine et
une rangée de spinule sur le bord externe; article médian plus court que précédant, avec une
soie interne et une épine longue externe; I'article apicale porte six soies et épines dont une soie
interne courte, une soie apicale courte et quatre fortes épines.

P5 (Fig. 10c): avec exopodite bien développé, portant cing soies inégales dont une apicale,
une externe et trois internes. Basoendopodite réduit, portant une longue soie.

P6 (Fig. 10d): en plaque, triangulaire, portant deux soies inégales.

Longueur du male: 0.52 mm.

Femelle. Inconnue

Etymologie. Cette espéce est respectueusement dédiée a Prof. Peter Kolarov, de IInstitut
de Péche a Varna, auteur de nombreux ouvrages scientifiques sur la faune de la mer Noire.

Ecologie. 1l s’agit d’une espéce interstitielle et mésopsammique.

Position systématique. Le gente Psendonychocamptus, reva par LANG (1948), comprend a
notre connaissance huit especes: Pseudonychocamptus abbreviatus (SARS,1920); P. carthyi Hamond,
1968; P. colomboi Ccecherelli, 1988; P. koreni (Boeck, 1873); P. marinovi Apostolov & Petkovski,
1989; P. proxcimus (Sars, 1908); P. paraproximus Lang, 1965; P. spinifer Lang, 1965.

Pseudonychocamptus kolarovi sp. n. prend une place particulicre parmi les huit espéces connues
du genre Pseuadonychocamptus en raison de la structure des branches furcales, de la configuration
des péreiopodes cing et la structure des pattes natatoires.

11 est évident que cette description devra étre complétée dés que possible par 'examen des
exemplaires femelles.

Fam. LATIREMIDAE Bozic, 1969

Genre Delamarella Chappuis, 1954
Delamarella karamani Petkovski, 1957

Matériel examiné: 2 femelles adultes; eaux interstitielles de la plage prés de la ville de
Kavala, le 26 septembre 2004.

Les exemplaires examinés proviennent de ’eau souterraine des sables grossiers. Delamarella
karamani Petkovski ne montre aucune différence avec 'espéce décrite de la mer Adriatique. Elle
est une des espéces fréquentes dans les eaux interstitielles littorales, facile a distinguer par sa
taille et par son aspect.

Discussion. Le genre Delamarella a été décrit par CHAPPUIS (1953) sur la base des
exemplaires trouvés dans les eaux souterraines de la plage Roussillon, au sud de France. De la
méme station, Chappuis décrit une nouvelle espéce sous le nom Delamarella arenicola. Dans les
suivantes publications consacrées a I'étude des copépodes psammiques, CHAPPUIS (1954, a,
b) considére cette espece comme Zncerta sedis. D’apres cet auteur, la nouvelle espéce se différe
des espéces connues par la structure et la modification atypique de la P4 chez le male.
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Quatre années plus tard, apres la description du gente Delamarella, Petkovski (1957) déerit
une autre nouvelle espece de la mer Adriatique (Croatie) — D. karaman.

La découverte de la deuxiéme espéce du gente, pose a nouveau la question de la position
systématique du genre Delamarella.

BOZIC (1969) décrit un genre nouveau et une espece nouvelle pour la Science — Latirenus
eximins, de I'lle de la Reunion, et qui differe des espéces connues. Le nouveau genre Bozic
attribut a une famille nouvelle, monotypique - Latiremidae.

Pendant linvestigation de la faune harpacticoidienne de la mer Noire (cote bulgare)
APOSTOLOV (1969,1971) communiqueladeuxieme trouvaille al’espece D. karamani.1a premiere
trouvaille de cette espece dans la mer Noire est au sud de Varna, dans les caux interstitielles des
plages du cap Galata. La deuxiéme place ou est signalé Delamarella karamanie, sur la cote bulgare,
est en milieu interstitiel au bord de la riviere Rezovska, pres de la frontiere turque.

En 1971, le nombre des espéces de ce genre augment apres la description de Sardine (mer
Méditerranée) par Cottarelli d’'une nouvelle espéce - D. galateae.

A son tour KUNZ (1984) déctit Delamarella phyllosetosa de I’Afrique du Nord.

HUYS et al. (2005) décrivent une autre nouvelle espéce de la mer Noire, de ce genre-
Delamarella obscura, de I'ouest cote de Turquie.

Le genre Latiremus Bozic est resté discutable longtemps. KUNZ (1977) fait une comparaison
des deux genres Delamarella et Latiremus, et conclu qu’ils sont tres proches en ce qui concerne la
structure des branches furcales, mandibules, pattes natatoires et principalement la structure de
la P4 chez le male. D’apres cet auteur, le genre Latiremus est synonyme au gentre Delamarella. En
méme temps, il conserve la famille Latiremidae, qui n’est pas une contradiction avec le Code
International de la Nomenclature Zoologique.

BOZIC (1978) accepte I'opinion de plusieurs auteurs (WELLS, 1976, BODIN, 1976, KUNZ,
1977) pour conserver le genre Delamarella comme génotype de la famille des Latiremidae.
WELLS (1976) préfere conserver les deux genres. BODIN (1976) et KUNZ (1977), au
contraire, considerent le genre Latiremus comme un synonyme du genre Delamarella.

HUYS & KUNZ (1988) font une autre révision de la famille Latiremidae. D’aprés eux, la
famille Latiremidae inclue des especes interstitielles marines qui doivent étre groupées en trois
genres. Le genre Latiremus est re-institué. Il comprend aujourd’hui une seule espece - Latirenus
eximins Bozic. Le deuxieme genre est Delamaralla, qui comprend trois especes méditerranéennes
- Delamarella arenicola Chappuis, D. karamani Petkovski et D. galateae Cottarelli.

ITO (1974) a créé un genre nouveau Profolatiremus avec une seule espece-  Protolatiremus
sakagnehii. Le nouveau genre est incertainement attribué a la famille Thalestridae. Mai
BODIN (1976, a, 1979, 1988) n’est pas de cet avis. Il continue a inclure ce genre dans la
famille Latiremidae, indépendamment de 'opinion de 1t6, qui propose une lighe d’évolution de
Protilatiremus vers Latiremus et Delamarella. La plus grande partie de copépodologistes rejettent
la liaison entre le genre Profolatiremus et le genre Latirenmns (BOZIC, 1978; KUNZ, 1984; HUYS
& KUNZ, 1988). D’apres HUYS & KUNZ (1988), le genre Protolatiremus ne possede pas les
indices caracteristiques de la famille Latiremidae. Malgré 'opinion de ces deux copépodologistes,
BODIN (1997), dans la nouvelle édition de son Catalogue, range ce genre comme genre incertae
sedis de la famille Latiremidae.

Drapres WILLEN (2000), le genre Profolatiremus —appartient a un groupe soeur de
Thalestridimorpha, dans laquelle entrent aussi les familles Thalestridae, Diosaccidae,
Parastenheliidae et Miraciidae.
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HUYS & KUNZ (1988), sur la base des différences entre les deux genres — Delamarelle et
Latiremus, retirent du genre Delamarella V'espece Delamarella phyllosetosa Kunz, 1984, et Iattribue
comme espece type a un genre nouveau Arbutifera.

Récemment, HUYS et al., (2005) décrivent une autre espece de la mer Noire (cote turque),
du gente Delamarella— D. obscnra. Comme le soulignent ces auteurs, la découverte de cette espece
confirme les différences parmi le gente Delamarella et le genre Latiremus.

Ecologie. 11 s’agit d’une espéce interstitielle des plages marines. La plupart des especes
méditerranéennes habitent les caux interstitielles des plages littorales sous I'influence d’eau
douce continentale. Comme on peut le remarquer, la salinité de I’eau interstitielle peut varié
de facon non- négligeable pour les harpacticoides habitant des plages littorales. On peut
constater la salinité extrémement faible pres du bord des rivieres et des lacs cotiers. En certains
points du littoral marin, la salinité peut s’abaisser plus ou moins brutalement. La salinité des
caux interstitielles tout pres de la mer dépend peu des arrivées d’eau douce. Plus loin de la
mer par contre, la salinité des caux interstitielles est dG a I'apport d’eau douce du continent.
Ces variations de salinité sont suffisamment importantes pour expliquer la répartition des
peuplements de Copépodes Harpacticoides. En ce qui concerne les représentants du gente
Delamarella, comme espéces mésopsammique vivant dans les caux interstiticlles des plages
littorales, elles sont évidemment adaptées a une salinité variable. Comme on le voit il s’agit la
d’especes qui colonisent successivement les eaux oligochalines.

La répartition de cette espéce dans la mer Noire peut s’expliquer par leur large tolérance
¢cologique et par la structure granulométrie du sable.

Répartition. D’un point de vue géographique le genre Delamarella est un genre ponto-
méditerranéen, signalé en France, Espagne, Italie, Algérie, Croatic et en mer Noire (cote

bulgare).

Fam. LONGIPEDIIDAE Sars, Lang

Genre Longipedia Claus, 1863
Longipedia minor T. & A. Scott, 1893

(Fig. 13)

Matériel examiné: 5 exemplaires femelles, algues vertes du littoral de la plage principale de
Kavala, 26 septembre 2004.

Discussion. Nouvelle espéce de la mer Fgée et pour la faune harpacticoidienne de Gréce.
Découverte pour la premiéres fois par notre équipe dans les algues vertes de la plage principale
de Kavala.

Longipedia minor est une forme a large variabilit¢é morphologique. Leur statut taxonomique
est patfois peu clair et leur détermination présente des difficultés. WELLS (1980) fait une
révision du genre Longipedia. 1.es exemplaires que nous avons étudiés sont conformes a ceux
décrits par WELLS (1980).

Ecologie. Le Longipedia minor habite divers biotopes. Plus souvent, on peut le rencontrer
parmis les algues coticres. Dans les fonds sableux, 'espece a été trouvée a une profondeur allant
de 10 a2 30 m. Plus rarement, on la trouve dans le fond limoneux, d’une profondeur de 52 a 100
m, et dans le plancton (APOSTOLOV & MARINOV, 1988).

Répartition. Il s’agit d’une espece cosmopolite.
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Fig. 13. Longipedia minor 'T. & A. Scott & a — anal somite et furca, vue ventral; b — opercule anal; ¢ — P5; d — P6
Fam. TETRAGONICIPITIDAE Lang, 1944

Genre Phyllopodopsyllus T. Scott, 1906
Phyllopodopsyllus briani Petkovski, 1955

(Fig. 14-19)

Matériel examiné: 3 femelles adultes et quatre males; eaux interstitielles de la plage
principale de Kavala; 24 septembre 2004.

Nouvelle espece pour la mer Egée et la faune harpacticoidienne de la Grece. L’espece a
été décrite par PETKOVSKI (1955) de Budva et Hercegnovi pour la mer Adriatique. En mer
Noire (cOte bulgare), cette espece est citée par MARINOV (1971) et par APOSTOLOV (1973).
En 1957 Petkovski trouve cette espéce dans les eaux souterraines de la plage Robinson (mer
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Fig. 14. Phyllopodopsyllus briani Petkovski @: a — Habitus, vue latérale; b — somite anal et furca, vue dorsale; ¢
— Al; d — maxillipede

Adriatique). Il constate la présence d’une soie interne sur article apical de 'exopodite de P3 au
lieu de deux soies interne chez les exemplaires de Budva et Hercegnovi.

KUNZ (1974) la signale dans les eaux interstitielles de la c6te de Le Racou et d’Arago,
France.

Les exemplaires de la Grece correspondent bien a la description originale, donnée par

PETKOVSKI (1955).



Harpacticoides (Crustacea, Copepoda) de la mer Fgée... 23

Fig. 15. Phyllopodapsyllus briani Petkovski @:a— R et Al; b — aire génitale; ¢ — palpus mandibulaire; d — mandib-
ule; e — maxillule; f — maxille; g — protopode P1

Discussion. Le genre Phyllopodopsylius a été créé par SCOTT (1908). LANG (1944) divise ce
genre en deux : Phyllopodopsyllus et Paraphyllopodopsyllus. Lang fait cette séparation sur la base de la
présence ou de 'absence d’une excroissance chitineuse sur le deuxiéme article de 'antennule, ainsi
qu’en fonction de la sétation de la deuxiéme et de la troisieme patte natatoire chez les femelles.

VERVOORT (1964) donne une clé des especes du genre Phyllopodopsyllus. D’apres cet auteur,
le genre Paraphyllopodopsyllus est synonyme du gentre Phyllopodopsylius.
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Fig. 16. Phyllopodapsyllus briani Petkovski @:a —P3; b — P4; ¢ — P2

LANG (1965) a son tour prend I'opinion d’autres copépodologistes et considére comme
synonyme les genres Paraphyllopodopsylius et Phyllopodopsyllus. 11 décrit deux espéces nouvelles
pour la science, qui portent les caracteres intermédiaires parmi les deux genres. Cet auteur
donne une clé pour la détermination de 21 espéces connues jusqu’a ce moment.

Plus détaillé, le gente est discuté par COULL (1973). 11 donne une clé pour la détermination
de 33 especes et décrit les caractéristiques morphologiques des especes connues.

Draprés BODIN (1997), le genre Phyllopodopsylius est un genre typiquement marin, qui inclus
65 espcces et sous-especes.

KUNZ (1984) fait une révision profonde de ce genre et de leur phylogénétique. 1l propose de

former quelques différents groupes: brady, furciger, borutzkyi, pauli, opistoceratus, aegipticus, mossmani,
xenus et longipalpatns a la base de 'oligomérisation et la sétation des antennes, antennules et des
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Fig. 17. Phyllopodopsyllus briani Petkovski @, &' a — anal somite et furca, vue dorsale &, b — anal somite et furca,
vue latérale 3, ¢ — habitus &, d — P5 Q

pattes natatoires de P2 a P4.

BODIN (1988) et MIELKE (1989) accepte cette subdivision proposée par Kunz. FIERS
(1995) critique la subdivision du genre en différents groupes et leur nature, mais accepte d’utiliser
cette structure pour facilité la détermination des especes du genre.

Ecologie. 1l sagit d’une espéce interstitielle qui habite le mésopsammal des plages
cotieres.

Répartition. Mer Adriatique, mer Noire, mer Méditerranée.
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Fig. 19. Phyllopodapsyllus briani Petkovski 3:a— P3,b—P4,c—P5

Fam. THALESTRIDAE G. O. Sars, 1905, Lang, 1948

Genre Dactylopusia Norman, 1903
Dactylopusia tisboides (Claus, 1863)

(Fig. 20-22)

Matériel examiné: 6 exemplaires femelles adultes; algues cotieres de la plage principale de
Kavala; 23 septembre 2004.

Discussion: Espece nouvelle pour la faune harpacticoidienne de la mer Egée et de la
Grece.

Lenom du genre est tres discutable. VERVOORT (1964) conteste a LANG (1948) la création
d’un nouveau nom générique Dactylopodia. D’apres Vervoort il est nécessaire d’employer le nom
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Fig. 20. Dactylopusia tishoides (Claus) @ : a — Habitus, vue dorsale, b — habitus, vue latérale, ¢ — anal somite et
furca, vue ventrale, d — A2

Dactilopusia, proposé par NORMAN (1903). Dans son livre remarquable sur les harpacticoides
de la cote pacifique de Californie, LANG (1965) utilise le nom Dactilopodia.

Nous acceptons la proposition de VERVOORT (1964), et dans le présent article nous
rétablirons le nom générique de Norman. Le nom Dactilgpusia est utilisé aussi dans “Ewuropean
register of marine species”. D’apres ce registre, le nom générique est Dactilopusia, contenant 11
especes.
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Fig. 21. Dactylopusia tishoides (Claus) 9 : a —somites abdominaux, vue ventral, b — A1, ¢ — R et deux premiers
articles de ’Antennule

Les exemplaires de Kavala sont conformes a la diagnose de I'espece et a la description
donnée par les auteurs de divers biotopes marines du monde.

Ecologie. Cette espéce est phytophile. Plus souvent, elle habite les eaux souterraines des
plages cotieres. Dans ce biotope, elle est trouvée par MARINOV (1974) prés du cap Galata (au
sud de la ville de Varna). Les exemplaires isolés de I'espece sont trouvés dans les fonds sableux,
mélangés avec des coquillages, a une profondeur de 15 m. GRIGUA (1964) mentionne cette
espéce a une profondeur de 30 m dans les fonds limoneux.

Dactilopusis tisboides est une espéce eurytope et pleyomésohaline.

Répartition: Cosmopolite.



30 Apostol Apostolov

Fig. 22. Dactylopusia tisboides (Claus)
Q : a— aire génitale, b — P1, c — P5

Conclusion

Les eaux interstitielles des plages de la ville de Kavala, Gréce du Nord, sont peuplées par des
harpacticoides ayant une vaste répartition géographique ou des especes rares. Cependant, il faut
remarquer absence de certaines especes spécialisées aux eaux interstitielles littorales.

Les especes du genre Schizopera, ont colonisé tous les types d’habitat, marins, saumatres et
dulcaquicoles.

Les gentes Delamarella et Phyllopodepsyllus réunissent des especes psammophiles, généralement
mésopsammique. Les espéces de ces genres montrent une répartition tres vaste dans les eaux
interstitielles littorales. Le gentre Delamarella et le genre Phyllopodopsyllus sont connus de la
région ponto-méditerranéenne.

Les Thalestridae étaient représentés par un genre Dactylopusia. Une seule espece a été trouvée,
bien distribuée dans les algues cotieres de la zone littorale.

Les especes Harpacticus littoralis, Longipedia minor et Dactylopusia tisboides sont cosmopolites.

D’un point de vue zoogéographique, nos recherches dans les eaux interstitielles de la plage
pres de la ville de Kavala sont encore sommaires pour qu’il soit possible de déterminer les
affinités de la faunule interstitielle de la mer Egée.
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Xapmakrukouan (Crustacea, Copepoda) ot Ereiicko mope
(maaxxoBere Ha KaBaaa, CeBepua I'eprina)

Arnrocroa AITOCTOAOB
(Pesrome)

MscaeaBana ¢ metiodayHaTa Ha HHTEPCTULIMAAHITE BOAU U BOAOPACAOBUTE OOPACTBAHUSA
o maaxosere Ha rpaa Kasana, CeBepra I'bprus. VeranoBeHn ca 8 BHAQ XapIIAKTHKOUAM,
IIPUHAAACKAINN KbM § ceMedicTBa 1 8 poAa. OT TAX TUIINYHE HHTEPCTUIIMAAHI BHAOBE Ca
Schizopera (Schizopera) brusinae Petkovski, Phyllopodopsyllus briani Petkovski, Delamarella karamani
Petkovski u Pseudonychocamptus kolarovi sp. n. Ocranasure 4 Bupa — Brianola sp., Harpacticus
littoralis Saxs, Longipedia minor'T. & A. Scott u Dactylopusia tisboides (Claus) — ca purodpuam.

Beuuxkn mamepern BHAOBe ce ChOOIABAT 3a I'BPBU ITBT 32 bsiao Mope u ca HOBH 32
xuApodayrata Ha I'sprins. Eaun Bua — Psendonychocamptus folarovi sp. n. e HOB 3a HayKaTa.

[ToApobGHO ca pasracaanu poaosete Schizopera Sars, Delamarella Chappuis w Phyllopodopsyllus
T. Scott ¢ oracA H3ACHABAHE HA TAXHOTO CHCTEMATHYHO ITOAOKCHHE. 32 BCHYKH BHAOBE CE
AABAT PUCYHKH HA BAKHHTE OT TAKCOHOMHYHA IACAHA TOYKA YACTH OT TAAOTO, EKOAOTHMYHI
OEACKKH U PASIIPOCTPAHCHIUC.
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Kuura 3a 6o3aiinunure B bbarapusa

Aaexcu I[TOTTOB

ITOITIOB B., CITACOB H., UBAHOBA T., MUXOBA Bb.,
T'EOPI'MEB K. 2007. Bosaituumnure, BaKHU 32 OITA3BAHE B
brarapusa. Dutch Mammal Society VZZ, Codus. 328 c.

B Ta3u kumra uprrateAsT MOKe Aa HAMEpH BaKHA HH(OPMAIINA 32 BHAOBETE
ObATapCKH  OO3AMHNIM, YHUTO IOMYAAIIMH y HAC HMAT CBETOBHO W
€BPOIICHCKO 3HAYCHHE 110 OTHOLICHHE HA TAXHOTO oOrassaHe. CbBcem
mpaBrAHO A-p [lersp bepon B mpearcaoBrero cnr f Haprda “KHATA, KOATO
IIpaBH YecT Ha bbArapua” u “B MHOIO OTHOIIICHNA HEOOMKHOBEHA KHITA .
Harmcana e ¢ BAbxHOBeHHE. VI3IrbAHEHA € C OPUIHHAAHI HAOAIOACHHSA 1
3akAroucHuA. CbABPIKA OCHBPEMCHEHH CBCACHHSA 33 PASIIPOCTPAHCHHETO 1
OI1a3BAHETO Ha BUAOBeTE. IHTEpIIpETnpa TaKCOHOMITYHATA X €KOAOTUYHATA
HHMOPMAIIHA CITOPEA TIOCACAHHTE AAHHI. APYIT AOCTOMHCTBA HA KHHIATA
ca HOraToTO MAFOCTPUPAHE ChC CHUMKI U KAPTH M AOOpHAT Iedar. 11 ce
ABABA ITAOA Ha YCHAMATA HA MHOTO XOPa, KOHTO Ca IIPEAOCTABIAN COOCTBEHH
AQHHH HAH €4 TIOMOTHAAI CBC CHBETH. Taka OT ITbPBOHAYAAHHA PBHKOIIIC
AO OKOHUATEAHHA BAPHAHT 33 OTIICYATBAHE ¢ H3MHHAT ABABI ITBT.

Bescriopru ca kagecrsara Ha asropute A-p Bacua oo (apebuu Gozaitrmim), A-p Hukoaait CrracoB
(eapu GozaiiamtH) 1 A-p Teoaopa VBaHOoBa (LIpHACIIH), KOHTO Ca HAW-OIUTHUTE CICLIMAAUCTH IO IPYIIaTa
y Hac. MHMImaTHBaTa, H3TOTBAHETO I U3AABAHETO € 110 IIPOCKT HA XOAAHACKOTO TEPHOAOIUYHO APY/KECTBO
(Zoogdiervereniging VZZ) B cerpyarmdectso ¢ Harmonaarms mpupoaonaygen myseir n MEcruryra mo
soonorus mpu BAH. Crorcopn Ha HM3AAHHETO ca ABE APYIM XOAAHACKM oprammsargms Prins Bernhard
Cultuurfonds u Van Tienhoven Stichting,

Or Berraxo 100 Buaa Gosaitrurm B boarapus (95 or X aBTOXTOHHM) B KHUIATA €A PA3TACAAHI OKOAO
noaosuHata uan 49 suaa. [Tpn n300pa Ha BUAOBE € AAACH IIPEBEC HA PEAKHTE BUAOBE, OTHOCHTEAHO CKOPO
YCTAHOBEHUTE § HAC BUAOBE M VA3BHMHTEC BHAOBE. Hail-MHOTO ca BKAFOUEHMTE BHAOBE IIPHACIIH, TPU3AYN
U XUIMHAIH, 2 10 OTHOCHTEAEH OpOi — KHTOIMOAOOHUTE (BCHUKH BHAOBE). Haii-caabo ca mpeacraBernm B
KHHTATA 110 AOCOAFOTEH M OTHOCUTEACH OPOI YrPTOKOIUTHUTE U HACCKOMOSIAHITE. OCOOEHO IIeHHA € 9acTTa
32 MECTOAHUTE 34 M3CACABAHE, OITMCAHI 1 AAACHH IIPETACAHO B TAOAHIIA. TaKkuBa CBEACHHA AHMIICBAXA AOCETA B
ObArapckara Anteparypa. [IoApoGHO e pasraeaaa ucropusta Ha (DOPMUPAHETO HA KOMIIACKCA DO3AHHII
IO HAIIINTE 3€MH, IIPH TOBA HAINCAHA OT HAH-AOOpHUTE CICLHAAUCTH Y HAC CAHOBPEMEHHO IO PELICHTHI
u docuann Busose. He orerpima Ha Hes u 300reorpadpckara 9act, KOATO aHAAH3Mpa OoszaiiHarta (payHa 110
AQHAIIA(DTHHI PAiOHN 1 ITOAPAHOHH.

HarnmosaAHusT IPHPOAOHAYHUEH My3eil OeIlle AOMAKIH Ha IPCACTABAHETO HA KHUIATA, 3AIIIOTO B HETO
paboTAT ABaMa OT aBTOPHTE, CAMH OT PEAAKTOPUTE H YCTUPU APYIH YYACTHHIIH B Chb3AABAHCTO HA KHITATA.
Ocsen ToBa XOAQHACKOTO TEPUOAOIHMYHO Apy#KectBo VZZ, dpunancupa npoekr ¢ HITM 3a msrorsane Ha
PBKOBOACTBO 32 BKAFOUBAHE Ha IIPHACIIUTE B OIICHKHTE 32 BBE3ACHCTBICE BHPXY OKOAHATA cpeAa. MysesT 1ieHn
BHCOKO TOBA CBTPYAHHYECTBO C XOAAHACKOTO APY/KECTBO M PE3yATATHTE OT Hero. Pasmpocrpanenmero Ha
KHHTATA € IIOETO OT bpArapcka dronaarms bropasaooOpasue, Ha KOATO HOKEAABAME YCIIEX, 3d Ad MOJKE Ta31
MHTEPECHA KHHUIA AA AOCTUTHE AO IIOBEYC YUTATCAH.
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Abstract. 118 species from 67 genera and 17 families have been found in the region of Skopje
City. 31 species are new for the spider fauna of Macedonia. The spiders are classified into 16
zoogeographical categories combined in 5 chorological complexes. The faunal composition shows
a Palearctic and European character for the Skopje region spider fauna. Endemics and Southeast
Buropean species emphasise the local character of this fauna, but its low percentage suggests an
important process of colonization.

Key words: spiders, faunistic, zoogeography, urban fauna

Introduction

No detailed study of spiders in the Skopje region has been published so far. The first information
can be found in the papers of STO]ICEVIC (1907; 1929) and DRENSKY (1924; 1929; 1935;
1936). Some recent publications add data concerning the spiders of Skopje region (BLAGOEY,
2002; CURCIC et al., 2000, DELTSHEV et al., 2000, KOMNENOV 2006).

The present study is a result of collecting and processing of original materials and
observations during 2005, in the frame of the project GLOBENET (Global network for
monitoring biodiversity changes across urban-rural landscapes).

Study area and methods

The survey of spiders inhabiting the region of Skopje comprises 3 study sites (Fig, 1.):

Urban - U:

U I — Skopje (240 m), region Karpos, grass vegetation dominated by Hordeun murinun.

U II, IIT — Skopje, region Karpos (240 m), grass vegetation dominated by Onagpordon
acanthinm, Verbascum phlomoides, Melilotus officinalis, Echinm vulgare, Reseda lutea, Dipsacus silvestris,
Sisymbrium officinale, Flordeun: murinum, Bromus sterilis, Sonchus oleracens.

Suburban - SU:

SU I - Skopje, (240m), region Maxari, grass vegetation dominated by Ehymzus repens, Lepidinm
draba, Bromus inermis, Bromus sterilis, Bromus tectorum, Ballota nigra.



36 Dusica Stefanovska, Maria Naumova, Dana Prelik, Christo Deltshev, Stoyan Lazarov

SU 1II, III — Skopje (240m), region Maxari, grass vegetation dominated by Petrorbagia
saxifraga, Medicago minima, Poa bulbosa . vivipara, Chondrila juncea.

Rural - R:

R I, II, III — Skopje (240m), Mralino village, grass vegetation dominated by Plantago
lanceolata, Poa pratensis, Achillea millefolinm, Trifolium repens.

The exploration includes only stationary methods: pit-fall traps. The study lines served by
pitfall traps include 9 points (Urban — 3; Suburban — 3; Rural — 3). Ten pitfall traps (mouth
diameter 6 cm) with 125 ml formalin + 875 ml vine vinegar were placed in a line, about 10
meters apart from each other, at each study point. The traps were emptied once in month and
operated during the period 01.02. — 01.07.2005.

Fig. 1. Localities where spiders were collected, Skopje region (see text)

Results and discussion
Species composition

118 species of 16 families: Dysderidae — 4; Theridiidae — 7; Linyphiidae — 36; Tetragnathidae
— 1; Araneidae — 1; Lycosidae — 18; Pisauridae — 1; Zoridae — 1; Agelenidae — 1; Dictynidae
— 1; Liocranidae — 4; Corinidae — 2; Zodariidae — 2; Gnaphosidae — 22; Philodromidae — 4;
Thomisidae — 5; Salticidae — 9 (Table 1). 31 species are new for the spider fauna of Macedonia
(marked in the text by an asterisk).

Most numerous are the families: Linyphiidae (36) — 30.25 %, Gnaphosidae (22) — 18.5 %,
Lycosidae (18) — 15.1 %, Salticidae (9) — 7.5 % and Theridiidae (7) — 5.9 %. The presence
of species of families such as Dysderidae, Araneidae, Linyphidae, Theridiidae, Agelenidae,
Liocranidae and Gnaphosidae in the urban parts of the region is due to the eu- and
hemisynanthropic representatives (SACHER, 1983). The genera Pardosa (9) and Zelotes (8) are
the most numerous.
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Interesting new faunistic and taxonomic records:

Dysdera granulata — hitherto known from the Adriatic coast of the Balkan Peninsula. The
new localities in the region of Skopje extend its range in eastern direction. The information is
in concordance with a record by HANSEN (1995) who reported D. cf. granulata from an urban
park in Venice, Italy.

Harpactea samuili — described and hitherto known only from Southwest Bulgaria (LAZAROV,
2000). The new record supports its distribution as a Balkan endemic.

Palliduphantes byzantinus — hitherto known from European Turkey and Bulgaria. The new
record supports its distribution as a Balkan endemic.

Agraecina pr. hodna — the species A. hodna was described and so far known from a single
locality in North Algeria (Mergueb) (BOSMANS, 1999). The material collected in the Skopje
region is very close to figured specimens of A. bodna, but has a thinner and longer embolus
(Figs. 2-4).

Zodarion hanseri — desctibed only by a female and hitherto known only from Central Greece
(Monte Elicon) (BRIGNOLL, 1984). The new material, including the previously unknown male,
contribute to the taxonomic characteristics of the species (Figs. 5-9). The new localities indicate
that the species may be widespread on the Balkan Peninsula.

Haplodrassus bobemicus — described and hitherto known only from single localities in
Northwestern Bohemia and Southeastern Moravia (MILLER & BUCHAR, 1977, BUCHAR &
RUZICKA, 2002). The new locality extends its range in southern direction. The specimens of
the Skopje population are cither identical with, or closely related to Haplodrassus bobemicus. The
male palps and female epigyne and vulva agree in more respects with the figures and description
of the species presented by MILLER & BUCHAR (1977). The new materials contribute to the
taxonomic characteristics of the species (Figs. 10-15).

S

Figs. 2-4. Agroecina pr. hodna (Bosmans, 1999): 2 — male palp, ventral view; 3 — male palp, retrolateral view; 4
— male palp, prolateral view. Scale lines: 0.3 mm
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Figs. 5-9. Zodarion hauseri (Brignoli, 1984): 5 — male palp, ventral view; 6 — male palp, retrolateral view; 7 —
epigyne; 8, 9 — vulva, dorsal view. Scale lines: 0.1mm

Zoogeographical analysis

According to their current distribution the established 118 species can be classified in 16
zoogeographic categories, grouped into 5 chorological complexes (I, Cosmopolitan; 11, widely
distributed in Holarctic; I11, European; IV, Mediterranean; V, Endemics) (Table 1, Fig, 16). Data
on general distribution and chorological classification of spiders are taken from PLATNICK
(2007) and TAGLIANTI et al. (1999).

Cosmaopolitan species complex (COS, 1.7 %) includes only the species Dysdera crocota and Steatoda
albomacnlata. The first species is found in urban and suburban and the second in suburban and
rural regions.

Complex of species widely distributed in the Holarctic Region HOL + PPT + PAL + WPA + EMC
+ ECA + EUS, 60.9 %) is best represented and comprises 72 species widespread in Macedonia.
Palearctic species s. L. are dominant (40, 33.9 %), followed by European-Central Asian species
(13, 10.9 %), Holarctic species (10, 7.6 %) and West Palearctic species (5, 4.2 %). The remaining
chorotypes are represented by single species.
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BE

Figs. 10-15. Haplodrassus bobemicus (Miller & Buchar, 1977): 10 — male palp, ventral view; 11 — male palp, retro-
lateral view; 12 — male palp, dorsal view; 13 — male palp, tibial apophysis; 14- epigyne; 15 — vulva, dorsal view.
Scale lines: 0.1mm

The complex includes widespread species associated mainly with lowlands and xenotopic
elements, which can reach the highest summits in the mountains. Most numerous species are:
Acartauchenius scurrilis, Meioneta rurestris, Microlinyphia pussilla, Trichoncoides piscator, Pardosa hortensis,
P. proxima, Trochosa ruricola, Haplodrassus signifer, Thanatus arenarins, and Xysticus kochi. They are
best presented also in the urban territory.

European chorological complex EUR + MEE + MSEE, 21.1 %) comprises 25 species widespread
on the territory of Europe. European species s. 1. are dominant (16 %0); followed by Middle and
Southeast European species (4 %); Well presented in the urban sites are: Mecopisthes peussi, Sintula
retroversa, Trichoncus backmant, Trichopterna cito, Micaria guttulata, and Zelotes gracillis.

Mediterranean species complexx MCA + MED + EME + NEM, 10.1 %) includes 12 species
widespread in Mediterrancan (Trochosa hispanica, Trachyzelotes lyonneti, Enophrys rufibarbis),
Mediterranean and Middle Asia (Alopecosa albofasciata, Hogna radiata, Drassodes lutescens) and North
Mediterranean (Dysdera granulata, Maimuna vestita, Trachyzelotes malkini, Pellenes brevis) region. Most
of them are found in urban tertitory.
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Table 2
Zoogeographical composition of the spiders of Skopje region (abbreviations,

see Table 1).

Complexes Chorotypes Code species Yo
Cosmopolitan Cosmopolitan COS 2 1.69
Total 2 1.69
Holarctic HOL 10 8.4
Palearctic-Paleotropic PPT 1 0.84
Palearctic PAL 40 33.9
Holarctic West Palearctic WPA 5 42
European-Mediterranean-Central Asian EMC 2 1.69
European-Central Asian ECA 13 11.0
European-Siberian EUS 1 0.84
Total 72 60.9
European EUR 19 16.1
Middle and East European MEE 1 0.84
Buropean
Middle and Southeast European MSEE 5 42
Total 25 211
Mediterranean and Central Asia MCA 3 2.5
Mediterranean MED 4 3.4
Mediterranean East Mediterranean EME 1 0.84
Northeast Mediterranean NEM 4 3.4
Total 12 10.1
Balkan endemics BALK 7 5.9
Endemics
Total 7 5.9

Complex: of endemics BALK, 5.9 %) comprises 7 species. All are presented in urban sites in
small populations. They are known not only from Macedonia, but also from Bulgaria (Harpactea
samuili, Centromerus lakatnikensis, Pelecopsis kransi, Zodarion ochridense), Greece (Zodarion hauseri) and
Turkey (Palliduphantes byzantinus).

Conclusion

The faunistic diversity of the 118 spider species shows that the small region of Skopje is a
territory of high species richness. This conclusion is supported also by the existence of seven
endemic species.



Spiders from the Skopje Region: a faunistic... 47

45-
40-
35+
L 30-
8
8 25
&
S 20-
2 s
| I
=}
Z 104
5,
0 llllt
© \» yv o o <<» o &
QQQ»OQ“ QV@‘ ®@°°&&%@@0&<§“ Q,v”

Fig. 16. Zoogeographical characteristics of spiders of Skopje region (abbreviations, see Table 1)

The outline of the spider fauna in Skopje region is determined by the Palearctic and European
species. They are best presented also in the urban territory. The group of endemics is also presented
in urban territory. Endemics and Southeast European species emphasize the local character of
this fauna, but their low percentage suggests an important process of colonization.
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ITaammre ot paiiona Ha Ckonue: (payHUCTHYEH U 300reorpadCKu aHAAU3

Aymuia CTE@AHOBCKA, Mapus HAYMOBA, Aana ITPEAVIK, Xpucro AEAYEB,
Crosu AA3SAPOB

(Pesrome)

118 Buaa o1 67 poaa u 16 cemericTa ca ycranopeHu B pariona Ha Cxornue. 31 or Hamepenmnre
BHAOBE Ca HOBH 3a apaneodayHarta Ha Penryoanka Makeaonus. Buaosere Agraecina pr. hodna,
Zodarion banseri u Haplodrassus bobemicns ca AMCKyTUPaHH B TAKCOHOMHYHO OTHOIIIEHUE, KATO Ca
IIPEACTABEHU U HOBH PHCYHKH. B 300reorpadpcko OTHOIIEHHE HAAIIITE Ca PASIPEACACHH B 16
3oo0reorpadcku KaTeropuu, ooeAuHenu B 5 apeasrorpadpekn komraekca. [laseapkruannre u
eBPOIIEHCKUTE BUAOBE AOMUHHUPAT U OIIPEACAAT XapaKkTepa Ha apaHeodayHaTa 1 3HAYCHUETO
Ha KOAOHM3AIUATA. /\OKAAHHAT Xapakrep Ha payHaTta Ce OINPEACAAd OT EHAEMUTHTE U
FOTOU3TOYHOEBPOIIEHCKUTE CACMEHTH.
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Kunra 3a ocHoBHHUTE paiionu 3a nrunm B buarapusa

Anexcu [TOTTOB

T KOCTAAMHOBA WM., I'PAMATHUKOB M. (pea.). 2007.
OPHUTOAOTMYHO BAXHN OpuurororndHo BaxHH Mecta B bbarapus um Harypa 2000.

MECTA B BbATAPUA bearapcko ApyxkecrBo 3a sammra Ha rrunuare, Codoms,
W HATVYP 10

[Npupoaosammraa mopeanta, 11: 639 c.

Krnrara mpeACTaBs PE3yATATHTE OT MAIITAGHO OPHUTOAOTIYHO H3CACABAHE
HA 3HAYMMATA 110 OTHOIICHHE HA OIA3BAHCTO YACT OT TEPUTOPHATA HA
bBoarapus, mpoaykT Ha Haa 4 MEAHOHA HAOAFOACHIA, U3BBPILICHN OT HAA
cro aroburean u npodecnonaructi. Ornpeaesen ca 114 OpHHTOAOTHIHO
sakuu Mecta (OBM), cebpsanm ¢ msrpaxaaneto Ha Mpexkata HATYPA
2000. Kareropusupanu ca Ha TPH paBHHIIA: CBETOBHO, EBPOIIEHCKO M HA
Epporrerickusa cpro3, Kato mo-roaamara 9act oT 1ax (87) ca oT cBETOBHO
snagenue. Te obxparmar 26 000 xB. kv wmam 23 % or Obarapckara
tepuropus. B ax ce cpermar 372 Buaa rrurm uau 89 % ot ObArapekure n
71 % or eBporTefickiTe BHAOBE, KAKTO M HAA TIOAOBUHATA OT IIOIYAALTIITE
Ha 45 BUAA CBC CBETOBHO U €BPOIICHCKO 3HaucHIe. C TOBA TA3H KHHIA CHIIECTBEHO HAAIPAKAA U3AAACHATA
mpeant 10 roarsn krura cpe cbioTo 3araasue (KOCTAAVMHOBA 1., 1997, IpupoAosarniuraia HOpeAnIia,
1: 176 c.), B xoaT0 mmva Aaruu 32 50 OBM. Pesyararure e IpeAn3BHKAT MHTEPECA HA MEKAYHAPOAHATA
OPHUTOAOIHIYHA OOIIHOCT, 3a110TO bbArapus e Ha BTopo msAcTo B EBporra 1o Gorarctso Ha opHuTO(]ayHaTA
(1 % or tepuropmaTa cbc 76 %0 OT €BpOIEHCKUTE BUAOBE). 3aTOBA € AAAHOBHAHO ABYE3UYIHOTO HU3AABAHE
HA HOBATA KHUTIA (Ha ObArapcku u aHrAuickn). [ToApoOHO e paspaboTeHa METOAMKATA Ha OIPEACAAHE Ha
OBM u or1eHKaTa UM, PA3TACAAHN €A 3AIIAAXHTE U YASBUMOCTTA HA BHAOBETE U €A IIPEIOPHYAHH ITOAXOAALITH
PEKIMI 1 OTPAHIYCHIS 33 OIIA3BAHCTO HA TEPUTOPHUTE.

AHAAUZPT HA AAHHUTE B KHUIATA 110Ka3Ba, 4e Haii-MHOrOo OBM ca Aedourmpariut 3a Phalacrocorax: pygmacns
(26) oT cBeTOBHO 3acTparieHuTe BUAOBE 1 32 Buteo rufinus w Ficedula semitorquata (10) ot BuAOBeTE € €BPOIIEHCKO
3HAdUCHME, 2 camo B 0 eAno OBM ce cperriar 4 Braa (opea, IydayAnra u 2 BUAQ CHHETEPH). AKO CPABHIIM
paifonure, BkAame, de Hai-ronemn ca Llerrpasen baakam, 3armasen baakan, Puaa, Caxap, 3araann
Poaorm 1 Crpasaska, Beeku ¢ maorr HaA 100 000 xa, a Hati-maa bk e asopup Konymr (38 xa). [To Gorarcrso Ha
opHHTO(AYHATA HAYEAO Ce ITOAPEKAAT ATaHACOBCKO e3epo (156 Bruaa), Manapa — IToaa (148), Aypankyaak
(145), I1abaa (141), bBypracko esepo (115) n Bapuencko — Beaocaascko esepo (104 Buaa). Ha apyrus moazroc
ca ocem paiioHa B 3arraara u CesepHa boarapus camo ¢ eaus BUA (Crex crex).

Karo He3HAYHTEAHH HEAOCTATBIH MOIAT Ad CE IIOCOYAT IIPOITYCKAHETO HA MMEHATA U KOAOBETE HA
OBM 3a Faleo nanmanni B Ilpuaoxenue 9 (crp. 559) 1 OrpemHoTo 03Ha4YaBaHe Ha CHBHA LBAT B ACTEHAATA
B CBIIOTO IpuAoxenue (crp. 555) xaro “OBM, xpaeTo BHABT ce cpera’ Bmecto “OBM, KkbAeTO BUABT
me ce cperma’ (ma ObArapckn n anramiickm). He mozke Aa ce pasbepe AOTHKATa, IO KOATO €A TIOAPEACHE
ChKpareHuaTa Ha Aatuanna (crp. 6). bu GHAO IO-IIPErA€AHO Te Ad Ce IIOCTABAT HA PEAOBETE CPEILY
CHOTBETHHTE CHKPAIICHHA HA KUPHAHIIA HAH OOPATHO.

Hosara kHmra ¢ €AHO OTAMYHO IOCTIKEHHE HA DBATAPCKOTO APYKECTBO 3a 3aIl[UTA HA ITTHIIHTEC
U Ha BCHYKH OBATAPCKH OPHUTOAO3W. T4 e ObAE ITOA3BAHA KATO CIPABOYHUK K OT APYIH 300A03H M
LIPUPOAOAIODUTEAH U IIPEACTABAABA AOOPA OCHOBA 32 CPABHUTEACH AHAAU3 HA YHCACHOCTTA HA IITUIHTE B
CHOTBETHHTE PAHOHM B OBACIIIC.
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The subfamily Pselaphinae (Coleoptera: Staphylinidae)
of Southwestern Bulgaria. I

Rostislav BEKCHIEV

BEKCHIEV R. 2008. The subfamily Pselaphinae (Coleoptera: Staphylinidae) of Southwestern
Bulgaria. I. — Historia naturalis bulgarica, 19: 51-71.

Abstract. So far 85 species of Pselaphinae have been established in Southwestern Bulgaria. The
genera Faronus and Reichenbachia, 17 species and one subspecies are new to the Bulgarian fauna. For
the first time in the same region records for 8 other species and data about Sandanski — Petrich Valley
(31 species), Belasitsa Mts. (15 species), Malashevska Mts. (12 species) are reported. Species with
Balkan, European and Southeast European distribution are the most numerous in Southwestern
Bulgaria. The aedeagus and antennal base of Bryaxis islamitus are illustrated for the first time.

Key words: Coleoptera, Pselaphinae, Bulgaria, distribution, zoogeography, Bryaxis islanzitus

Introduction

Formally, the Southwestern part of Bulgaria is defined as the valley of Struma River and
the surrounding mountains belonging to the Plansko-Zavalska, Kraishtenska and Osogovo-
Belasishka mountain chains, Rila Mountain and Pirin Mountain (Fig; 1).

This partof the country’s territory is extremely interesting from faunistic and zoogeographical
point of view. It includes parts of the South Bulgarian and the Mountainous biogeographical
regions, in which there are established zones with a pronounced Mediterranean climatic
influence, which decreases and disappeats with increase of altitude in the mountains (GRUEYV,
1988). That variety of climatic and biotic factors is a prerequisite for increase in biodiversity
and provides grounds for a thorough investigation in regard to Pselaphinae. Such study has not
been performed up to now. Nevertheless, in the course of time a significant amount of data of
considerable faunistic and zoogeographical interest has been accumulated.

The present paper aims to summarize all available data on Pselaphinae found in these regions.
All literature sources, as well as new and unpublished data coming from collections of different
European natural history museums and private collections are presented. The information is
also supplemented with authot’s personal collections from this region gathered in the period
2003-2007. This article does not include supertribi Batrisitac and Clavigeritae, which will be
published elsewhere. The data for general geographic distribution of species is presented in
alphabetical order after LOBL & BESUCHET (2004).
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BULGARIA

Fig. 1. Mountains and localities in Southwestern Bulgaria: 1 — Vitosha Mts.; 2. — Lyulin Mts.; 3 — Karvav Kamak
Mts.; 4 — Zemen Mts.; 5 — Konyavska Mts.; 6 — Osogovska Mts.; 7 — Vlahina Mts.; 8 - Malashevska Mts.; 9
— Ograzhden Mts.; 10 — Belasitsa Mts.; 11 — Slavyanka Mts; 12 — Struma Valley, Rupite place; 13 — Kresna Gorge
(after NIKOLOV & JORDANOVA (2002) with modifications).

Abbreviations: HNHM — Hungarian Natural History Museum, Budapest; MHNG
— Muséum d’histoire naturelle, Genéve; NMNHS — National Museum of Natural History,
Sofia; ZMHB — Museum fiir Naturkunde der Humboldt Universitit, Berliny SNHM — Slovak
National museum, Natural History Museum, Bratislava; DEI — Deutsches Entomologisches
Institut, Eberswalde; PCPH — collection Peter Hlavac, Kosice; PCRB — collection Rostislav
Bekchiev, Sofia; PCVB-collection Volker Brachat, Geretsried; * — new species for Bulgaria; **
— new genus for Bulgaria.

List of species

**Faronus parallelus Besuchet, 1958

Pirin Mts., near Kalimantsi, St. Ilya hill, 500 m, pitfall trap, 08 — 28.09.2002, 1 J, leg. M.
Langurov; lindentsi, in leaf litter, 300 m, N 41°38°747” E 23°13’558”, 08.09.2006, 1 ¢, leg. R.
Bekchiev (PCRB).

Distribution: Croatia, Cyprus, Greece, Israel, Lebanon and Turkey. Mediterranean species.
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Euplectus kirbii Denny, 1825

Varna (KARAMAN, 1969), Vitosha Mts. (BEKCHIEV & SHISHINIOVA, 2007).

New localities: Sofia, Borissova Gradina Park, 550 m, 16.03.2004, 4 33, 1 Q; Lozen Mts.,
near St. Spas Monastery, under batk of F. gylatica, 900 m, 02.04.2005, 1 @, leg. R. Bekchiev
(PCRB); Osogovo Mts., 1 J, 1928, leg. Biro (HNHM); Zemen gotge, near Zemen, bank of
Struma River, in old trunk, rotten wood, 570 m, 02.05.2004, 3 3d, 3 9 9; Kresna gorge, near
Kresna, bank of Vlahinska River, in rotten wood of Populus sp., 09.09.2006 ,2 33, 4 Q Q; Pitin
Mts., Tlindentsi, in rotten wood, 300 m, 08.09.2006, 1 &; Petrich District, Rupite, bank of
Struma River, in rotten wood, 90 m, 15.04.2006, 1 &, 1 @; 06.09.2006, 6 33,2 @ 9; Belasitsa
Mts., Klyuch, in rotten wood of Platanus orientalis 1.., 500 m, 07.07.2006, 1 &'; 04.09.2006, 1 &,
leg. R. Bekchiev (PCRB).

Distribution: entire Europe, Asia (Cyprus, Turkey and Russia — West Siberia). European-
Siberian species.

Euplectus nanus (Reichenbach, 1816)
Rila Mts. — Panichishte (LAPEVA-GJONOVA, 2004).

Distribution: common European species.

Euplectus mutator Fauvel, 1895

German (RAMBOUSEK, 1909).

Distribution: entire Europe, Asia (Russia — Far East and East Siberia). European-Siberian
species.

Euplectus karstenii (Reichenbach, 1816)

Sliven (RAMBOUSEK, 1909), Vitosha Mts. BEKCHIEV & SHISHINIOVA, 2007).

New localities: Sofia, Botissova Gradina Park, 550 m, 16.07.2004, 2 &&; 16.03.2005, 1
d; Zemen gorge, near Zemen, riverside Struma River, in old trunk, rotten wood, 570 m,
01.05.2004, 2 9 9; Kresna gotge, near Kresna, bank of Vlahinska River, in rotten wood of
Populus sp., 08.07.2006, 2 29; 09.09.2006, 2 33, 5 29; Petrich District, Rupite, bank of
Struma River, in rotten wood, 90 m, 15.04.2006, 11 3, 10 2, leg. R. Bekchiev (PCRB).

Distribution: Europe and Asia (Russia, Iran, Turkey) and North Africa (Algeria, Morocco).
Cosmopolitan species, introduced in North America and Australia.

Euplectus bonvouloiri naretinus Reitter, 1882

Bulgaria (LOBL & BESUCHET, 2004).

Petrich District, Rupite, bank of Struma River, in rotten wood, 90 m, 15.04.2006, 4 33, 1
Q, leg. R. Bekchiev (PCRB).

Distribution: Central and Southeast Europe. Central-South European species.

Euplectus frater Besuchet 1964

Lozen Mts. (LAPEVA-GJONOVA, 2004)

New localities: Vitosha Mits., above Rudartsi, Tserova Polyana, in rotten wood of Quercus
sp., 1100 m, 06.04.2005, 1 J, leg. R. Bekchiev (PCRB).

Distribution: Bulgaria, Croatia, Greece, Hungary, Montenegro, Italy, Romania, Slovakia,
Ukraine, Serbia and Turkey. Southeast European species.
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Euplectus sanguineus Denny 1825

Bulgaria (LOBL & BESUCHET, 2004).

Zemen gorge, near Zemen, bank of Struma River, in old trunk, rotten wood, 570 m,
27.09.2003, 2 @ %, leg. D. Gradinarov (PCRB).

Distribution: common and widespread species in almost entire Europe, Asia (Cyprus,
Israel, Lebanon, Turkey) and North Africa (Canary Islands, Madeira Archipelago). European-
Mediterranean species. Probably introduced in the Canary Islands and Madeira Archipelago.

Euplectus signatus Reichenbach 1816

Vitosha Mts. (LAPEVA-GJONOVA, 2004).

New localities: Zemen gotge, near Zemen, bank of Struma River, 570 m, 27.09.2003, 1 &,
1 @; in nest of Formica sp., 02.05.2004, 2 33, leg. R. Bekchiev (PCRB).

Distribution: almost entire Europe and Asia (Russia — West Siberia and Far East, Israel,
Kyrgyzstan). European-Siberian species.

Euplectus brunneus (Grimmer, 1814)

Bulgaria (LOBL & BESUCHET, 2004).

Lyulin Mts., near Sv. Kral Monastery, in leaf litter, 26.06.1943, 1 ex., (NMNHS); Vitosha
Mts., above Knyazhevo, in rotten wood of Pinus sylvestris 1.., 660 m, 28.04.2005, 2 3J; 13 -
15.05.2005, 3 343, 2 995 14.07.2006, 1 &, 3 @ 9; 28.04.2006, 3 3, 3 9, leg. R. Bekchiev
(PCRB).

Distribution: entire Europe. European species.

Euplectus frivaldszkyi Saulcy, 1878

Bulgaria (LOBL & BESUCHET, 2004).

Belasitsa Mts., Klyuch, in rotten wood of P. orientalis, 500 m, 06.07.2006, 1 Q; 08.08.2006,
4 33,5 99;04.09.2006,3 33, 4 2%, leg. R. Bekchiev (PCRB).

Distribution: Balkan Peninsula, Austria, Hungary, Slovenia, Slovakia and Ukraine. Southeast
Buropean species.

*Euplectus infirmus Raffray, 1910

Vitosha Mts., above Knyazhevo, in rotten wood of P. sylvestris, 700 m, N 42°39°062” E
23°14°347,26.07.2005, 1 3, leg. R. Bekchiev (PCRB).

Distribution: entire Europe, North Africa (Canary Islands, Morocco). European-
Mediterranean species.

Plectophloeus fischeri (Aubé, 1833)

Rila Mts. — Borovets RAMBOUSEK, 1909; KARAMAN, 1962), Vitosha Mts. (BEKCHIEV
& SHISHINIOVA, 2007).

New localities: Vitosha Mts., between Zlatnite Mostove and Vladaya, 1300 m, in rotten
wood, 17.05.2005, 1 &, leg. R. Bekchiev (PCRBY); Rila Mts., Borovets, 07.06.1967,1 3,2 99,
leg. C. Besuchet (MHNG); Belasitsa Mts., Belasitsa Hut, in rotten wood of Castanea sativa
Mill,, 710 m, 23.08.2003, 4 @ ?, leg. D. Gradinarov (PCRB).

Distribution: entire Europe. European species.
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*Plectophloeus nitidus (Fairmaire, 1858)

Belasitsa Mts., Belasitsa Hut, in rotten wood of C. sativa, 710 m, 23.08.2003,1 3,4 9 9, leg.
E. Chehlarov; between Yavornitsa and Klyuch, in rotten wood of old trunk, 400 m, 04.09.2000,
13 33,14 29, leg. R. Bekchiev (PCRB).

Distribution: entire Europe, Asia (Iran and Turkey). European-Turanian species.

*Plectophloeus rhenanus (Reitter, 1882)

Vitosha Mts., above Knyazhevo, in rotten wood of P. sylvestris, 700 m, N 42°39°062” E
23°14°347”,14.07.2006, 1 &, 1 @, leg. R. Bekchiev (PCRB).

Distribution: The species is so far known from Austria, Bosnia and Herzegovina, Czech
Republic, France, Germany, Greece, Romania, Slovakia and Switzerland. European species.

Bibloporus bicolor (Denny, 1825)

Bulgaria (LOBL & BESUCHET, 2004).

Vitosha Mts., near Selimitsa Hut, under bark of Picea abies L., 1450 m, 1 &, 1 @, leg. R.
Bekchiev (PCRB); Rila Mts., Rila Monastery, 1929, 2 33, leg. Fodor (HNHM).

Distribution: entire Europe, Asia (Russia — Far East). European-Siberian species.

Bibloporus minutus Raffray, 1914
Vitosha Mts. (BEKCHIEV & SHISHINIOVA, 2007).
New localities: Sofia, Borissova Gradina Park, 550 m, 10.03.2002, 2 @ 9; Lozen Mts., near
St. Spas Monastery, under bark of F sy/atica, 02.04.2005, 1 9, leg. R. Bekchiev (PCRB)
Distribution: entire Europe, Asia (Russia — Far East). European-Siberian species.

Bibloporus mayeti Guillebeau, 1888

Vitosha Mts. (BEKCHIEV & SHISHINIOVA, 2007).

New localities: Vitosha Mts., above Knyazhevo, in rotten wood of P. sylvestris , 660 m,
22.08.2006, 1 &'; Zheleznitsa, Brezite, under bark of P. abies 1. 1200 m, 1 &'; near Kamen Del
Hut, under bark of F. sylatica1.., 1400 m, 16.07.2006, 1 &, leg. R. Bekchiev (PCRB).

Distribution: entire Europe. European species.

*Bibloplectus minutissimus (Aubé, 1833)
Konyavska Mts., near Choklyovo marsh, 12.05.2005, 1 ¢, leg. P. Mitov (PCRB).
Distribution: Central and North Europe. European species.

Bibloplectus tenebrosus Reitter, 1880

German Monastery (RAMBOUSEK, 1909).

Note: Since Rambousek this species has not been found in Bulgaria. New material is needed
to confirm its occurrence in the country.

Bibloplectus parvulus Besuchet, 1975

Bulgaria (LOBL & BESUCHET, 2004).

Petrich District, Rupite, bank of Struma River, in old alluvium, 16.05.2007, 1 3, leg. R.
Bekchiev (PCRB).

Distribution: Bulgaria, Greece, Turkey. Ponto-Mediterranean species.
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Bibloplectus ambiguus Reichenbach, 1816
Sofia (BESUCHET, 1955).

Distribution: common species for Europe. European species.

Trichonyx sulcicollis (Reichenbach, 1816)

Rila Mts. — Rila Monastery, Varna (KARAMAN, 1969), Vitosha Mts. (BEKCHIEV &
SHISHINIOVA, 2007).

Distribution: entire Europe and Asia (East Siberia). European-Siberian species.

Amauronyx maerkelii (Aubé, 1844)

Bulgaria (LOBL & BESUCHET, 2004).

Pirin Mits., Ilindentsi, in leaf litter, 300 m, 08.07.2006,3 33, 1 ©; 08.09.2006, 4 33,2 99,
leg. R. Bekchiev (PCRB).

Distribution: entire Europe. European species.

Trimium puncticeps Reitter, 1880

Osogovo Mts., Rila Mts. — Samokov (KARAMAN, 1967), Vitosha Mts. (LAPEVA-
GJONOVA, 2004; BEKCHIEV & SHISHINIOVA, 2007).

New localities: Zemen gorge, near Zemen, riverside Struma River, in leaf litter of F
sybvatica/ Salix sp., 570 m, 13.09.2002, 3 9 @; 02.05.2003, 2 3, 2 29; 02.05.2004, 3 33,1 ¢;
26.07.2004, 2 33,1 95 13.09.2004, 2 3J'; Konyavska Mts., near Blateshnitsa, in leaf litter
of Quercus sp., 02.07.2005, 1 3,7 9, leg. R. Bekchiev (PCRB); Sandanski, 16.07.1971, 1 J,
leg. Bohac (MHNG); Petrich District, Rupite, Kozhuh hill, 100 m, in leaf litter of Quercus
sp., 15.05.2007, 1 4, 3 29Q; Belasitsa Mts., Klyuch, in leaf litter, 500 m, 06.07.2000, 1 3,
04.09.2006, 2 33, 1 Q; between Yavornitsa and Klyuch, in leaf litter, 420 m, 08.08.20006, 10
33,1 Q; Kamena, in leaf litter, 430 m, 3 33, 6 2%, leg. R. Bekchiev (PCRB).

Distribution: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Hungary, Macedonia,
Moldavia and Romania. Carpathian-Balkan species.

Trimium carpathicum Saulcy, 1875

Osogovo Mts., Sofia (IKARAMAN, 1967), Vitosha Mts. (BEKCHIEV & SHISHINIOVA,
2007).

New localities: Malashevska planina Mts., Gorna Breznitsa, pitfall trap in P. orientalis
forest, 01.05 — 20.06.2002, 1 &, leg. B. Guéorguiev (NMNHS); Belasitsa Mts., Klyuch, in leaf
litter, 500 m, 15.05.2007, 1 &, 1 9, leg. R. Bekchiev (PCRB).

Distribution: Southeast and Central Europe. Southeast European species.

Trimium caucasicum Kolenati, 1846

Vitosha Mts. — Kniazhevo, Rila Mts. — Borovets, German (RAMBOUSEK, 1909).

New localities: Vitosha Mts., in leaf litter of F. sylatica, 27.08.1943, 1 & (NMNHS);
Kresna gorge, near Stara Kresna, bank of Struma River, in leaf litter, 05.06.2006, 1 &, 1 ;
Malashevska Mts., between Mikrevo and Kamenitsa, in leaf litter, 250 m, in leaf litter of
Quercus coccifera 1.., 03.06.2006, 5 3'J'; Petrich District, Rupite, in rotten wood of Populus sp.,
93 m, 07.05.2004, 1 J; Belasitsa Mts., Klyuch, in leaf litter, 500 m, 06.07.2006, 1 &, leg. R.
Bekchiev (PCRB).
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Distribution: The species is so far known from Armenia, Georgia, Greece, Russia — the
Caucasus, and Turkey. Pontic species.

Note: Our suggestion (BEKCHIEV & SHISHINIOVA, 2007), that the species could not
be found in Vitosha Mountain, turned out to be wrong. Although it had not been detected
in our researches in the period between 2003-2007, a finding of one male specimen in the
collection of the National Museum of Natural History, Sofia, backed up the possibility of the
meeting of this species also in the north of the Kresna Gorge and confirmed the identification

by RAMBOUSEK (1909).

*Trimium expandum Reitter, 1884

Malashevska planina Mts., near Kamenitsa, 200 m, in pitfall trap, 31.05 —23.06.2002, 1 a,
leg. M. Langurov ; Pirin Mts., near Kalimantsi, St. Ilya hill, 500 m, tree trap, 10.05 — 01.06.2002,
1 d, leg M. Langurov (PCRB); MSS trap, 27.06.-07.12.2006, 1 &, leg. S. Lazarov (NMNHS).

Distribution: Greece and Macedonia. Balkan species.

*Trimium thessalicum Karaman, 1967

Pirin Mits., near Kalimantsi, St. Ilya hill, 500 m, tree trap, 10.05 — 01.06.2002, 1 3, leg. M.
Langurov; pitfall trap, 23.06. — 06.08.2002, 1 a3, leg. D. Chobanov (PCRB); Petrich District,
Rupite, Kozhuh hill, 100 m, in leaf litter of Quercus sp., 15.05.2007, 1 a, leg. R. Bekchiev
(PCRB).

Distribution: Greece and Macedonia. Balkan species.

Bryaxis simoni (Reitter, 1880)

Rila Mts.(REITTER, 1880; RAMBOUSEK, 1909), Stara Planina Mts. (KARAMAN, 1957,
1969) Vitosha Mts. (RAMBOUSEK, 1909, BEKCHIEV & SHISHINIOVA, 2007).

New localities: Lyulin Mts., near Sv. Kral Monastery, in leaf litter, 26.06.1943, 3 34
(NMNHS); Zemen gotge, near Zemen, bank of Struma River, in leaf litter of F sylatica/Salix
sp., 570 m, 02.05.2004, 1 &, leg. R. Bekchiev (PCRB); Konyavska Mts., near Dvorishte, in
leat litter Quercus sp., 02.07.2005, 1 &, leg. R. Bekchiev (PCRB); Rila Mts., Rila Monastery,
14.07.1927,2 33, leg. Fodor (MHNG); Maliovitsa Hut, 2185 m, 24.06.1997, 2 338,12, leg.
Zerche & Behne; Macedonia Hut, north of Parangalitsa Reserve, 1 3, leg. Zerche & Behne
(DED); Parangalitsa Reserve, in leaf litter of F. sylvatica/ P. abies, 1500 m, 23.11.2003, 1 3, leg. A.
Gjonova (PCRB); Pirin Mts., Vihren Hut, 2080 m, 27.08.1979, 4 343, leg. P. Beron (NMNHS);
Banderitsa Hut, in leaf litter, 1800 m, 9 3, 24 99, 13.06.1989, leg. C. Besuchet (MHNG);
Banderitsa Hut, in moss, 27.06.1979, 1 &, leg. Muhlig (ZMHB).

Distribution: Bosnia and Herzegovina, Bulgaria, Greece, Macedonia, Montenegro and
Serbia. Balkan species.

Bryaxis carinula (Rey, 1888)

Shumen, Varna (IKARAMAN, 1969, 1972a),Vitosha Mts. (BEKCHIEV & SHISHINIOVA,
2007).

New localities: Zemen gorge, near Zemen, bank of Struma River, in leaf litter of F
sylvatica/ Salix sp., 570 m, 14.10.2002, 4 9, leg. D. Gradinarov (PCRB); Rila Mts., Borovets
mountain resort, 1911, 3 3, leg. M. Hilf (MHNG).

Distribution: Southeast and Central Europe. Southeast European species.
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Bryaxis puncticollis (Denny, 1825)

Rila Mts., Borovets mountain resort (= Chamkoriya) (RAMBOUSEK, 1909).

Note: The species is very similar to Bryaxis carinula, from which it differs solely in the
morphology of the aedeagus. The presence of this species in the Bulgarian fauna needs to be
confirmed.

*Bryaxis comita (Rambousek, 1909)

Osogovo Mts., 1928,2 33,1 @, leg. Biro (MHNG); Malashevska Mts., Gorna Breznitsa,
pitfall trap, 700 m, 23.08 — 25.09.2002, 1 &, leg. B. Guéorguiev (PCRB).

Distribution: Albania, Greece, Macedonia, Montenegro and Serbia. Balkan species.

Bryaxis curtisii orientalis Karaman, 1952

RilaMts.,Samokov (KARAMAN, 1957,1969), VitoshaMts. BEKCHIEV & SHISHINIOVA,
2007).

New localities: Zemen gorge, near Zemen, Struma tiverside, in leaf litter of F sylatica/
Salix sp., 570 m, 04.09.2002, 3 9 9; 01-02.05.2003, 3 IF, 1 @; 13.09.2004, 2 33 Rila Mts.,
Rila Monastery, 11.07.1957, 1 &, leg. N. Karnoschitzky (NMNHS); Malashevska Mts., Gorna
Breznitsa, pitfall trap in P. orientalis forest, 700 m, 14.09-22.10.2003, 1 3 02.10-04.11.2003,
333,19, leg. B. Guéorguiev (NMNHS); Belasitsa Mts., Klyuch, in leaf litter, 500 m,
06.07.2006, 1 &5 08.08.2006, 1 &; Kamena, in leaf litter, 430 m, 14.04.2006, 4 33,5 2, leg.
R. Bekchiev (PCRB).

Distribution: Southeast and Central Europe. Southeast European species.

*Bryaxis bosnicus (Ganglbauer, 1895)

Vitosha Mts., near Bay Krastyo, in leaf litter of F syhatica, 1450 m, 24.04.2005, 1 &}
27.09.2005, 1 &, leg. R. Bekchiev (PCRB).

Distribution: Albania, Bosnia and Herzegovina, Greece, Macedonia, Montenegro and
Serbia. Balkan species.

Bryaxis convexus (Kiesenwetter, 1858)

Pirin Mts. — Smokovo (LOBL, 1969).

New localities: Malashevstka Mts., Sedelets, pitfall trap in Quercus sp. forest, 680 m, 04.05-
04.07.2003,1 &, leg. S. Lazarov & T. Ljubomirov (NMNHS); between Mikrevo and Kamenitsa,
in leaf litter, 170 m, 07.07.2006, 6 33 10.08.2006, 2 4 3; Pirin Mits., Ilindentsi, in leaf litter,
300 m, 05.06.2006, 3 33, 7 295 09.07.2006, 20 &3, 12 2Q; 08.09.2006, 1 I, 2 2; near
Kalimantsi, Malinova barchina, 350 m, in leaf litter, 01.04.2007, 6 33,7 29, leg. R. Bekchiev
(PCRB); Petrich District, Rupite, in rotten wood of Populus sp., 90 m, 07.05.2004, 2 33,
Belasitsa Mts., Klyuch, in leaf litter, 500 m, 04.09.2006, 1 &, leg. R. Bekchiev (PCRB).

Distribution: Albania, Bulgaria, Greece and Macedonia. Balkan species.

Bryasxis roumaniae Raffray, 1904

German (RAMBOUSEK, 1909), Vratsa, Burgas (KARAMAN, 1972a), Belasitsa Mts., near
Belasitsa Hut (LAPEVA-GJONOVA, 2004), Vitosha Mts. (BEKCHIEV & SHISHINIOVA,
2007).



The subfamily Pselaphinae... 59

New localities: Rila Mts., Parangalitsa Reserve, in leaf litter of F sylvatica/P. abies, 1500
m, 23.11.2003, 1 @, leg. A. Gjonova (PCRB); Malashevska Mts., Gorna Breznitsa, pitfall
trap, 700 m, 23.08 — 25.09.2002, 1 J'; Nikudin, pitfall trap, 15.03 — 16.04.2003, 1 &, leg. B.
Guéorguiev (NMNHS); Petrich District, Rupite, Pchelina hill, 71 m, 09.08.2006, 6 33,899;
bank of Sruma River, in leaf litter, 06.09.2006, 2 3'J'; Belasitsa Mts., Klyuch, in leaf litter, 500
m, 14.04.2006, 4 33, 4 995 02.06.2006, 1 9; 04.09.2006, 3 33, 1 Q; Samuilovo, in leaf litter,
300 m, 15.04.2005, 1 &, leg, R. Bekchiev (PCRB).

Distribution: Bulgaria, Greece, Montenegro, Romania and Serbia. Balkan species.

Bryaxis beroni Karaman, 1969
“Je¢a Dupka, Shandalovo bei Kjustendil” = Mechata Dupka Cave, Stradalovo, Kustendil
District (KARAMAN, 1972a).

Distribution: Bulgaria and Serbia. Balkan endemic species

*Bryaxis dalmatinus (Reitter, 1881)

Malashevstka Mts., Sedelets, pitfall trap in Quercus sp. forest, 680 m, 04.07 — 08.08.2003,
13, leg. T. Ljubomirov (NMNHS); between Mikrevo and Kamenitsa, in leaf litter, 170 m, N
41°38°569” E 23°10°167”, 07.07.2006, 10 4J; 10.08.2006, 3 3, leg. R. Bekchiev (PCRB);
Pirin Mts., near Kalimantsi, St. Ilya hill, 500 m, MSS trap, 27.06 — 07.12.2000, 1 3, leg. S.
Lazarov (NMNHS); Petrich District, Rupite, Kozhuh hill, under stone, 195 m, N 41°27°632”
E 23°153517, 15.04.2006, 1 &, 1 , leg. R. Bekchiev (PCRB).

Distribution: Albania, Bosnia and Herzegovina, Crete, Greece, Macedonia, Montenegro
and Serbia. Balkan species.

*Bryaxis sarplaninensis (Karaman, 1953)

Belasitsa Mts., near Belasitsa Hut, Vodopada, 700 m, 04. 05. 2003, 1 3 leg. P. Mitov
(MHNG); Kamena, bank of little river, in leaf litter of Platanus orientalis, 400 m, 15.04.2000, 1
d, leg. R. Bekchiev (PCRB).

Distribution: Macedonia, Serbia — Kosovo. Balkan endemic species.

Bryaxis islamitus (Reitter, 1885)

Lyulin Mts., Vladaya gorge (DRENOVSKI, 1942).

New localities: Vitosha Mts., 1500 m, 25.07.1972, 1 &, leg. Rous (PCVB); Byala Voda, in
leaf litter of Flsylatica/ Salix sp., 900 m, 28.04.2005,2 335 17.05.2005, 3 3 J'; 23.06. 2005, 2 33
21.07.2005, 1 &5 13.05.2006, 1 &' 26.06.2006, 1 3'; above Knyazhevo, in leaf litter,13.05.2005, 1
3430.06.2005,3 33 26.07.2005,1 3,1 2;13.05.2006,2 33,1 9;14.07.2006, 3 3 3'; Kladnitsa,
bank of Kladnishka reka River, in leaf litter, 1100 m, 24.05.2005, 1 J; above Dragalevtsi, in leaf
litter, 1000 m, 31.08.2005, 1 &'; above Rudartsi, in leaf litter, 1000 m, 12.09.2006, 1 &, 6 99;
25.07.2006, 2 4'J; Marchaevo, in leaf litter, 1000 m, 25.04.2006, 1 J'; Konyavska Mts., near
Drvorishte, in leaf litter Quercus sp., 02.07.2005, 1 3, leg. R. Bekchiev (PCRB); Pirin Mts., Gotse
Deltshev District, Musomishte, in leaf litter, 600 m, 12.06.1989,1 &, leg. C. Besuchet MHNG);
Belasitsa Mts., Klyuch, in leaf litter, 500 m, 14.04.2006, 7 33, 3 9%; 06.07.2006, 1 &, 1 9;
04.09.2006, 5 33, 3 9; Kamena, in leaf litter, 430 m, 14.04.2006, 3 3 &'; Samuilovo, in leaf
litter, 300 m, 15.04.2005, 2 33, 5 @9, leg. R. Bekchiev (PCRB).
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Distribution: the species is so far known from Bosnia Herzegovina, Bulgaria, Greece,
Macedonia, Montenegro and Serbia. Balkan species.

Note: The species is widely distributed on the Balkans, but its acdeagus (Fig. 2 and 3)
and antennal base (Fig. 4) have never been illustrated. We use the opportunity to correct that
omission.

Bryaxis bulbifer (Reichenbach, 1816)

Varna — Varna Lake, Kamchia River (KARAMAN, 1969).

New localities: Vitosha Mts., Zheleznitsa, in boggy meadow, 1200 m, 24.03.2007, 4 33,
7 99, leg. R. Bekchiev (PCRB); Konyavska Mts., near Choklyovo marsh, in leaf litter of
Salix sp., 12.05.2005, 1 3, leg. P. Mitov (PCRB); Sandanski, 6-11.05.1984, 1 a, leg. Wrase
(MHNG); Petrich District, Rupite, near Struma River, pitfall trap, 20.04 — 20.05.1996, 1 3, leg.
B. Gueorguiev (NMNHS); near Struma River, under fallen bulrush, 90 m, 08.08.2006, 7 3 &, 2
Q95 05.09.2006, 9 33,2 9, leg. R. Bekchiev (PCRB); near General Todorov, 04.05.1984, 1
d, leg. Hieke (ZMHB).

Distribution: entite Europe, Asia (Russia — East and West Siberia, Turkey). European-
Siberian species.

Bryaxis ullrichii Motschulsky, 1851
Vitosha Mts. RAMBOUSEK, 1909; BEKCHIEV & SHISHINIOVA, 2007).
Vitosha Mts., in leaf litter of F. sy/vatica, 10.08.1943, 1 & (NMNHS).

Distribution: Southeast and Central Europe. Southeast European species.

Bryaxis longulus Kiesenwetter, 1849
German (RAMBOUSEK, 1909).

Note: The presence of this species in Bulgaria needs confirmation.

Bryasxis nodicornis Aubé, 1833
German (RAMBOUSEK, 1909), Vitosha Mts. (BEKCHIEV & SHISHINIOVA, 2007).

Distribution: entire Europe. European species.

Bythinus acutangulus lunifer Karaman, 1948

Rila Mts. - Samokov, Rhodopes Mts. - Bachkovo (IKARAMAN, 1957, 1969), Vitosha Mits.
(BEKCHIEV & SHISHINIOVA, 2007).

New localities: Pirin Mits., Ilindentsi, in leaf litter, 300 m, 05.06.2006, 2 3 &'; 08.09.2006, 3
33, Belasitsa Mts., Klyuch, in leaf litter, 500 m, 14.04.2006, 9 33, 6 9 9; 07.07.2006, 4 33,
2 99;08.08.2006, 2 33,3 92, leg. R. Bekchiev (PCRB).

Distribution: The subspecies is so far known only from Bulgaria. Bulgarian endemic
subspecies.

*Bythinus acutangulus skopljensis (Karaman, 1948)

Petrich District, Rupite, Kozhuh hill, 10.06.1983, at light, 6 33, leg. Hicke (ZMHB);
bank of Struma River, in reed leaf litter, 94 m, 10.04.2005, 4 3J'; 03.06.2006, 2 33, 2 99;
08.08.2006, 3 33, 1 95 06.09.2006, 3 3J, leg. R. Bekchiev (PCRB).
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0.08 mm

0.15 mm

Figs. 2-4. Bryaxis islamitus: 2 — aedeagus, dorsal view; 3 — same, lateral view; 4 — base of antenna.
Distribution: Bosnia Herzegovina and Macedonia. Balkan endemic subspecies.

*Bythinus mariovi Karaman, 1969
Pirin Mts., Gotse Deltshev District, Musomishte, in leaf litter, 600 m, 12.06.1989, 1 3, 1
@, leg. C. Besuchet (MHNG).

Distribution: The species is so far known only from Macedonia. Balkan species.

Bythinus lunicornis Reitter, 1884

Rila Mts. - Borovets, Samokov (KARAMAN, 1954, 1957, 1969), Vitosha Mts. (BEKCHIEV
& SHISHINIOVA, 2007).

New localities: Rila Mts., Borovets mountain resort, 1911, 1 3; Samokov, 1911, 1 &, leg.
Biro; Samokov, 1911, 1 &, 1 @, leg. M. Hilf (MHNG); Malashevska Mts., Breznitsa, pitfall
trap in P. orientalis forest, 14.09-02.10.2003, 1 a, leg. B. Guéorguiev (NMNHS).

Distribution: Bosnia and Herzegovina, Bulgaria, Crete, Greece, Hungary, Macedonia,
Montenegro, Romania and Serbia. Southeast European species.

*Bythinus macropalpus Aubé, 1833

Zemen gorge, near Zemen, bank of Struma River, in leaf litter of Salix sp., 570 m,
02.05.2004, 1 &, leg. R. Bekchiev (PCRB); Petrich District, Rupite, Kozhuh hill, 10.06.1983, at
light, 1 &, leg. Hieke (MHNG).

Distribution: entire Europe and Asia (East Siberia). European-Siberian species.
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Bythinus leonhardinus Reitter, 1882

Samokov (KARAMAN, 1957, 1954), Pirin Mts. — Smokovo (LOBL, 1969), Vitosha Mts.
(BEKCHIEV & SHISHINIOVA, 2007).

New localities: Kresna gorge, near Stara Kresna, bank of Struma River, in leaf litter,
05.06.2006, 3 3'J';09.09.2006, Sheitan Dere, in leaf litter,2 33,9 29, leg. R. Bekchiev (PCRB);
Rila Mts., Samokov, 1911, 1 &, leg. Biro (MHNG); Pirin Mts., llindentsi, in leaf litter, 300
m, 05.06.2006, 9 43, 56 9 {; 09.07.2006, 38 3, 107 Y2; 08.09.2006, 12 33, 35 99, leg:
R. Bekchiev (PCRB); Sandanski, 28.08.1972, 1 &, leg. A. Sanglet (MHNG); Malashevska
Mts., Gorna Breznitsa, pitfall trap, 01.06 — 20.07.2003, 1 3, leg. B. Gueorgiev (NMNHS);
between Mikrevo and Kamenitsa, in leaf litter, 150 m, 03.06.2006, 2 &&; 07.07.2006, 5 33,
13 99; 09.08.2006, 6 33,8 92, leg. R. Bekchiev; Petrich District, Rupite, bank of Struma
River, in reed leaf litter, 94 m, 06.09.2006, 3 J'J'; Belasitsa Mts., Klyuch, in leaf litter, 500 m,
14.04.2006, 3 33, 2 99; Kamena, in leaf litter, 430 m, 14.04.2006, 2 3J'; Samuilovo, in leaf
litter, 300 m, 15.04.2005,2 33,8 99, leg. R. Bekchiev (PCRB).

Distribution: Bulgaria, Greece and Macedonia. Balkan species.

Bythinus seidli Karaman, 1952
Vitosha Mts. (BEKCHIEV & SHISHINIOVA, 2007).
Distribution: Bulgaria, Montenegro, Romania and Serbia. Balkan species.

Bythinus burellii Denny, 1825
German, Pancharevo (RAMBOUSEK, 1909).
Note: The presence of this species in Bulgaria needs confirmation.

Bythinus securiger Reichenbach, 1816
German (RAMBOUSEK, 1909).

Note: The presence of this species in Bulgaria needs confirmation.

Paratychus mendax (Kiesenwetter, 1858)

Bulgaria (LOBL & BESUCHET, 2004).

Petrich District, Rupite, Kozhuh hill, 10.06.1983, at light, 1 ¢, leg. Hieke (ZMHB); in leaf
litter of Quercus sp., 31.03.2007, 1 &, leg. R. Bekchiev (PCRB).

Distribution: Albania, Bulgaria, Cyprus, Greece, Macedonia and Turkey. Balkan species.

Tychus dalmatinus (Reitter, 1880)

Varna — Varna Lake, Kamchia River (KARAMAN, 1969), Kranevo (HLAVAC 1997).

New localities: Petrich District, Rupite, Kozhuh hill 10.06.1983, at light, 5 33, near
General Todorov, 06.05.1984, 3 3, leg. Hiecke (ZMHB).

Distribution: Southeast and Central Europe. Southeast European species.

Tychus aphelbecki Karaman, 1955

Bulgaria (LOBL & BESUCHET, 2004).

Pirin Mts., near Gospodintsi, 585 m, MSS - trap, 07.09.2006 — 04.07.2007, 1 3,19, leg. P.
Stoev (NMNHS).
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Distribution: Bosnia Herzegovina, Bulgaria, Croatia, Greece, Montenegro, Serbia, Turkey.
Balkan-Anatolian species.

Tychus anatolicus Besuchet, 1964

Bulgaria (LOBL & BESUCHET, 2004).

Petrich District, Rupite, Kozhuh hill, 10.06.1983, at light, 10 33,8 292, leg. Hieke
(ZMHB); Rupite, under fallen bulrush, 94 m, 09.08.2000, 1 3, leg. R. Bekchiev (PCRB).

Distribution: Bulgaria, Greece, Russia — the Caucasus, Ukraine — Crimea and Turkey. Pontic
species.

Tychus niger (Paykull, 1800)

German (RAMBOUSEK, 1909), Razgrad (MARKOVITCH, 1909), Rila Mts. — Samokov
(KARAMAN, 1955), Vitosha Mts. (BEKCHIEV & SHISHINIOVA, 2007).

New localities: Petrich District, near General Todorov, 06.05.1984,1 &, leg. Hieke MHNG);
Pernik District, Kovachevtsi, bank of Pchelina dam lake, in moss, 550 m, 17.04.2005, 1 &, 1
@, leg. R. Bekchiev (PCRB).

Distribution: entire Europe. European species.

Tychus rufus Motschulsky, 1851

Vitosha Mts. (RAMBOUSEK, 1909; BEKCHIEV & SHISHINIOVA, 2007), Varna, Burgas
— Banya, Sozopol, Shumen (KARAMAN 1969, 1972a, 1972b).

New localities: Pernik District, Kovachevtsi, bank of Pchelina dam lake, in moss, 550 m,
17.04.2005, 5 @ ¢, leg. R. Bekchiev (PCRB); Rila Mts., Rila Monastery, 11.07.1957, 1 a, leg. N.
Karnoschitzky (NMNHS).

Distribution: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Greece, Hungary,
Montenegro, Italy, Romania, Serbia and Slovenia. Southeast European species.

*Tychus laminiger Besuchet, 1969
Petrich District, Rupite, Kozhuh hill, 10.06.1983, at light, 1 a, leg. Hieke (ZMHB).
Distribution: Greece, Ukraine — Crimea, Israel, Turkey. Ponto-Mediterranean species.

*Tychus cordiger Besuchet, 1969

Petrich District, Rupite, Kozhuh hill, under stone, 16.03.2003, 1 3, leg. R. Bekchiev
(PCRB).

Distribution: Bosnia and Herzegovina, Croatia, Greece, Macedonia, Montenegro, Serbia
and Turkey. Balkan species.

Tychus pullus Kiesenwetter, 1858

Varna (KARAMAN, 1969).

New localities: Rila Mts., Rila Monastery, 11.07.1957, 1 &, leg. N. Karnoschitzky
(NMNHS).

Distribution: Albania, Bosnia Herzegovina, Bulgaria, Croatia, Greece, Hungary, Italy,
Montenegro, Serbia, Slovenia, Slovakia and Turkey. Southeast European species.
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Brachygluta fossulata (Reichenbach, 1816)

German (RAMBOUSEK, 1909), Tarnovo (NETOLITZKY, 1912), Sofia, Maglizhe,
(KARAMAN, 1961), Vitosha Mts. BEKCHIEV & SHISHINIOVA, 2007).

Distribution: entire Europe, Asia (Russia — East and West Siberia, Turkey). European-
Siberian species.

Brachygluta sinuata (Aubé, 1833)
Bulgaria (LOBL & BESUCHET, 2004).
Sandanski District, Strumyani, 15.06.1995, 1 &, leg. Prudek (PCPH).
Distribution: entire Europe, North Africa (Algeria). European-Mediterranean species.

Brachygluta helferi longispina (Reitter, 1884)

Varna — Varna lake, Kamchia River (KARAMAN, 1969, 1972a).

New localities: Petrich District, Rupite, Kozhuh hill, 8-10.06.1983, at light, 4 a3, leg.
Hieke (ZMHB).

Distribution: Europe, Asia (Cyprus, Iran, Israel, Lebanon, Syria, Turkey). European-
Mediterranean species

Brachygluta haematica (Reichenbach, 1816)

Bulgaria (LOBL & BESUCHET, 2004).

Petrich District, Rupite, Kozhuh hill, 8-10.06.1983, at light, 2 33,3 29, leg. Hieke
(ZMHB).

Distribution: entire Europe, Asia (Russia — East and West Siberia). European-Siberian
species.

Brachygluta spinicoxis fuchsii (Paganetti-Hummler, 1899)

Tryavna (KARAMAN, 1961)._

New localities: Kyustendil, 1928, 1 &, leg. Biro (HNHM); Pirin Mts., Dobrinishte, 1960,
leg. Lobl (SNHM).

Distribution: Albania, Bulgaria, Crete, Greece, Montenegro, Serbia and Turkey. Balkan
subspecies.

Brachygluta paludosa (Peyron, 1858)

German (RAMBOUSEK, 1909).

Note: The species is halophilous and its finding in the neighbourhood of German Village
is suspicious.

**Reichenbachia juncorum (Leach, 1817)

Vitosha Mts., Zheleznitsa, in boggy meadow, 1200 m, 21.01.2007, 2 33,229, leg. R.
Bekchiev (PCRB).

Distribution: Europe and North Africa (Algeria, Morocco, Tunisia). European-Mediterranean
species.
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Rybaxis longicornis (Leach, 1817)

Varna — Varna Lake, Kamchia River (KARAMAN, 1969, 1972a).

New localities: Petrich District, Rupite, Kozhuh hill, 10.06.1983, at light, 1 3, leg. Hieke
(ZMHB).

Distribution: Common species, known from Europe, North Africa (Algeria, Morocco,
Tunisia) and Asia (Afghanistan, Russia- east Siberia, Iran, Iraq, Tadzhikistan, Turkmenistan,
Turkey, Uzbekistan). Trans-Palaearctic species.

Trissemus atennatus serricornis (Shmidt-Gobel, 1838)

Svilengrad (VSETECKA, 1959), Varna — Varna lake, Kamchia River (KARAMAN, 1969,
1972a).

New localities: Malashevska Mts., between Mikrevo and Kamenitsa, in leaf litter, 150 m,
07.07.2006, 1 93 06.09.2006, 2 Q9; Pirin Mts., Ilindentsi, in leaf litter, 300 m, 08.09.2006,
143, leg. R. Bekchiev; 30.07.2007, at light, 10 34, leg. B. Zlatkov & O.Sivilov (PCRB); Rila
Mts., place Bachinovo, bank of Rilska Bistritsa river, pitfall trap, 19.06.20006, 2 33,2299, leg.
L. Sekerelieva (NMNHS); Sandanski, 16 — 23.07.1985, 1 &, leg. M. Schiilke; 6 — 11 05.1969,
13, leg. Wrase (ZMHB); Petrich District, Rupite, near Struma River, pitfall trap, 20.04 —
20.05.1996, 8 33,15 92, leg. B. Gueorguiev (NMNHS); near General Todorov, 06.05.1984,
148, leg. Hicke (ZMHB); Rupite, near Struma River, in leaf litter, 94 m, 10.04.2005, 1 & under
fallen bulrush, 90 m, 08.08.2006, 14 33, 7 99; 05.09.2006, 9 &3, 7 22, leg. R. Bekchiev
(PCRB).

Distribution: Europe (Albania, Austria, Bosnia and Herzegovina, Bulgaria, Croatia, Czech
Republic, Germany, Georgia, Greece, Hungary, Montenegro, Serbia, Slovenia, Russia — South
EBuropean territory, Asia (Turkey). Southeast European subspecies.

Trissemus montanus (Saulcy, 1876)

Bulgaria (LOBL & BESUCHET, 2004).

Petrich District, Rupite, near Struma River, pitfall trap, 20.04 — 20.05.1996, 2 2 @, leg. B.
Guéorguiev (NMNHS); under fallen bulrush, 90 m, 08.08.2006, 5 43,3 29; 05.09.2006, 3
??, leg.R. Bekchiev (PCRB).

Distribution: Azerbaijan, Armenia, Bulgaria, Georgia, Greece, Iran, Turkmenistan and
Turkey. Mediterranean-Turanian species.

Centrotoma lucifuga Hayden, 1849
Gotse Delchev District, Petrelik (LAPEVA-GJONOVA, 2004)
Distribution: Southeast and Central Europe. Southeast European species.

Ctenistes palpalis Reichenbach, 1816

Rila Mts. - Rila Monastery (IKARAMAN, 1969)

New localities: Pirin Mts., Ilindentsi, in leaf litter, 300 m, N 41°38°747” E 23°13°558”,
08.09.2006, 1 @, leg. R. Bekchiev (PCRB).

Distribution: entire BEurope, Central Asia, Oriental region. Palaearctic-Palacotropical
species.
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Dicentrius fodori Besuchet, 1999

Rila Mts. - Borovets, Maliovitsa Hut, Pirin Mts. — Vihren (RAMBOUSEK, 1909; BESUCHET,
1999).

New localities: Rila Mts., Borovets, 08.08.1909,1 &, leg. Rambousek (NMNHS); Parangalitsa
Reserve, in leaf litter of F. sylvatica/ P. abies, 1500 m, 23.11.2003, 1 &, 3 99, leg. A. Gjonova
(PCRB).

Distribution: Bosnia and Herzegovina and Bulgaria. Balkan endemic species.

Dicentrius balcanicus pirinensis Besuchet, 1999
Pirin Mts. — Banderitsa, Pirin Hut, Rila Mts. — Borovets, Blagoevgrad (BESUCHET, 1999).
Distribution: The subspecies is so far known only from Bulgaria. Bulgarian endemic
subspecies.

Dicentrius biroi Besuchet, 1999
Osogovo Mts., on the border between Bulgaria and Macedonia (BESUCHET, 1999).
Note: The species is so far known from Bulgaria and Macedonia. Balkan endemic species.

Dicentrius discrepans Besuchet, 1999
Pirin Mts., Banderitsa (BESUCHET, 1999).

Distribution: The species is so far known only from Bulgaria. Bulgarian endemic species.

Dicentrius rousi Besuchet, 1999
Vitosha Mts., (BESUCHET, 1999; BEKCHIEV & SHISHINIOVA, 2007).
New localities: Vitosha Mits., in leaf litter F. sylvatica, 08.1943,5 33,2 Q9 (NMNHS).

Distribution: The species is so far known only from Bulgaria. Bulgarian endemic species.

Dicentrius zerchei Besuchet, 1999
Rila Mts. - Borovets, Belmeken, Pirin Mts.- Vihren (BESUCHET, 1999).
Distribution: The species is so far known only from Bulgaria. Bulgarian endemic species.

Pselaphogenius bulgaricus Lobl, 1969

Pirin Mts. — Smokovo (LOBL, 1969).

New localities: Osogovo Mts., 1928, 2 338,12, leg. Biro (MHNG); Karvav Kamak
Mts., west of Dragojchinovtsi, in leaf litter of I sylatica, 850 m, N 42°35’19” E 22°32°31”,
04.05.2001,1 &, leg. Zerche & Behne (DEI); Rila Mts., Bistritsa, in leaf litter of F sylvatica, 780
m, N 42°0238“ E 23°1331%,19.06.1997, 1 3,1 @, leg. Zerche & Behne (DEI); Malashevska
Planina Mts., Gorna Breznitsa, in leaf litter of I sylvatica, 885 m, N 41°44°31” E 23°04°27”,
30.04.2001,2 33,1 Q, leg. Behne (DEI); pitfall trap in P. orientalis forest, 15.06 — 10.07.2002,
1 45 11.07 - 23.08.2002, 1 95 01.05 — 19.06.2003, 1 &, 1 @, leg. B. Guéorguiev (NMNHS);
Belasitsa Mts., 700 m, 17.10.1982, 1 @, leg. H. Delchev (MHNG), Belasitsa Hut, in leaf litter
of F sylvatica/ C. sativa, 720 m, 5.05.2000, 1 &, 1 9;4.05.2000,1 9, leg. Behne (DEI); Yavornitsa,
400 m, 01 — 03.05.2003, 1 &, leg. P. Mitov; Samuilovo, in leaf litter, 300 m, 15.04.2005, 1 @, leg.
R. Bekchiev (PCRB).
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Distribution: The species is so far known from Bulgaria, Greece and Macedonia. Balkan
endemic species.

Pselaphaulax dresdensis dresdensis (Herbst, 1792)
Bulgaria (LOBL & BESUCHET, 2004).
Petrich District, Rupite, Kozhuh hill, 10.06.1983, at light, 1 @, leg, Hieke (MHNG).

Distribution: entire Europe. European species.

Pselaphus heisei Herbst, 1792

Varna, Kamchia River, Vidin (KARAMAN, 1969, 1972a).

New localities: Vitosha Mts., ncar Zheleznitsa, in fern litter, 1200 m, 15.05.2005, 1 3
under stone, 21.05.2006, 3 33, 1 ; Pernik District, Kovachevtsi, bank of Pchelina dam lake,
in moss, 550 m, 17.04.2005, 1 9, leg. R. Bekchiev (PCRB).

Distribution: entire Europe, Asia (Russia — Far East, West and East Siberia). European-
Siberian species.

*Pselaphus caucasicus Motschulsky, 1845

Rila Mts., Bachinovo, bank of Rilska Bistritsa River, pitfall trap, 19.06.2006, 3 338,19,
leg. L. Sekerelieva (NMNHS); Sandanski, 13-24.07.1985, 2 d'J, leg. Shiilke (ZMHB); Petrich
District, Rupite, near Struma River, under fallen bulrush, 90 m, N 41°28°138” E 23°16°176”,
08.08.2006, 17 33,9 9 9; 05.09.2006, 8 33, 4 22, leg. R. Bekchiev (PCRB).

Distribution: Azerbaijan, Armenia, Georgia, Greece, Macedonia, Montenegro, Serbia and
Turkey. Ponto-Mediterranean species.

Conclusions

As a result of this study, 85 species of Pselaphinae are established in Southwestern Bulgaria.
The genera Faronus and Reichenbachia, 17 species and one subspecies are new to the Bulgarian
fauna. Here the 14 species included in “Catalogue of the Palearctic Coleoptera “ (LOBL &
BESUCHET, 2004) are reported for the first time with detailed information for the records
(date, place, etc.). For the firs time information about other 8 species in the region is reported, at
the same time the knowledge about the local distribution of Pselaphinae is considerably bigger.
Data about Sandanski — Petrich Valley (31 species), Belasitsa Mts. (15 species), Malashevska
Mts. (12 species) has been given for the first time ever.

Thanks to the species diversity and the variety of habitats, Pselaphinae is a group with good
potential for zoogeographical studies (NEWTON & CHANDLER, 1989). However, at this
stage, specific analysis of the data is hindered by the fact that the general distribution and origin
of many species is not sufficiently clear.

Despite the fairly limited amount of data and the lack of systematic investigations for a
significant part of the territory of Southwest Bulgaria, the results obtained allow for analysis
of some major trends in the zoogeography of Bulgarian Pselaphinae species (including
subspecies) — Table 1. All species whose presence in the fauna of Bulgaria is controversial or
not confirmed are excluded from the analysis.
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Table 1
Zoogeographical structure of Pselaphinae fauna in South-West Bulgaria

Zoogeographical element Number of species
Cosmopolitan 1
Palaearctic-Palacotropical 1
Transpalearctic 1
European-Siberian 1
European-Turanian 1
Buropean 11
Central-South European 1
Southeast European 12
Carpathian-Balkan 1
European-Mediterranean 5
Mediterranean 1
Ponto-Mediterranean 3
Pontic 2
Mediterranean-Turanian 1
Balkan 15
Balkan-Anatolyan 1
Balkan endemic 6

Bulgarian endemic

The largest percentage of species (34 %) belongs to the Balkan zoogeographical complex
- Balkan, Balkan-Anatolyan, Balkan endemic, Bulgarian endemic categories, followed by the
Buropean species (32 %) — European, Southeast European and Carpathian-Balkan categories,
the Northern and Western Palearctic species (18 %) — Transpalearctic, European-Siberian,
Huropean-Turanian categories, and the Mediterranean species (15%) — European-Mediterranean,
Mediterranean, Pontomediterranean, Pontic, Mediterranean-Turanian categories. The prevalence
of European and Palearctic species (considered together) is easily explained, having in mind the
presence of massive high mountains in the investigated region, which are favourable to these
species with their temperatures flexibility and high ecological plasticity. In parts of low altitude
in the investigated region (mainly the valley of Sandanski-Petrich — 7 species and 1 subspecies),
the number of Mediterranean species increases significantly. These results are easily explained
by the fact that the valley of Sandanski-Petrich is situated within the range of the transitional
Mediterranean climatic region, and the number of Mediterranean elements decreases north
of the Kresna Gorge and towards the elevated parts of the mountains (GRUEYV, 1988). The
number of Balkan species is high and a major portion of them can be also considered as
endemites; this applies especially to the pselaphids belonging to tribus Bythinini, in which many
species have a fairly limited areal (IKARAMAN, 1957). Only some species from the genus
Dicentrius can be considered as typically Bulgarian endemites.
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Even though the species listed in this article represent a considerably large percentage
(70 %) of the ones reported for Bulgaria (LOBL, BESUCHET, 2004), a significant increase in
the number of species can be expected if a thorough investigation of Rila Mts., Pirin Mts., the
mountains along the border and the valleys of Struma River and Mesta River is performed.

Additional thorough investigations of the territory of Bulgaria, as well as on the Balkan
Peninsula, need to be performed in order to accomplish a comprehensive zoogeographical
description.

Acknowledgements

I would like to express my sincere gratitude to Dr. C. Besuchet, Mr. P. Hlavac, Dr. B.
Guéorguiev and Dr. P. Stoev for the data and material that they kindly provided. Part of
matetial was collected with funding from the National Science Fund projects B-MU-1101/01
“Arachnoentomological investigations in forest ecosystems of Maleshevska planina” and B-
1523/05 “First investigation of the “milieu souterrain supetficiel” (MSS) in Bulgatia” to Dr. B.
Guéorguiev and Dr. P. Stoev, respectively.

References

BESUCHET C. 1955. Monographie des Bibloplectus et Psendoplectus paléarctiques (Col. Pselaphidae). —
Mitteilungen der schweizerishen entomologichen Gesellschaft, 28 (2): 153-209.

BESUCHET C. 1999. Le genre Dicentrins (Coleoptera, Staphylinidae, Pselaphidae). — Mitteilungen
der schweizerishen entomologichen Gesellschaft, 72: 221-233.

BEKCHIEV R., SHISHINIOVA M. 2007. A Contribution to the Pselaphinae Fauna (Coleoptera:
Staphylinidae) of the Vitosha Mountain. — Acta zoologica bulgarica, 59 (1): 33-39.

DRENOVSKI K. 1942. Vierter Beitrag zum Insektenfauna Bulgariens und Macedoniens
(Apterygogenea und Kifer). — Mitteilungen der Bulgarischen Entomologischen Gesellschaft in
Sofia., 12: 1-14. (In Bulgarian with German abstract).

HLAVAC P. 1997. The first record of Tychus dabmatinus dalmatinus Reitter, 1880 for Slovakia
(Coleoptera: Staphylinidae: Pselaphinae). — Klapalekiana., 33 (1-2): 7-9.

GRUEV B. 1988. General Biogeography. Nauka i izkustvo, Sofia, 396 pp. (In Bulgarian).

KARAMAN Z. 1954. Uber einige neue Coleopteren der Balkanfauna. — Fragmenta balcanica, 1 (6):
45-55.

KARAMAN Z. 1955. Revision des Tribus Tychini (Col. Psel.) mit besonderer Berticksichtigung der
balkanischen Arten. — Acta Musei Macedonici Scientarum Naturalium, 3 (4): 105-144.

KARAMAN Z. 1957. Die balkanischen Bythininen (Col. Pselaphidae). Ihre Systematik,
Zoogeographie und Phylogenie. — Bioloski Glasnik (Periodicum biologorum), 10 (3-4): 161-
208.

KARAMAN Z. 1961. Neue Gruppierung der Arten des Genus Brachygluta Thomson (Coleoptera
Pselaphidae). — Acta Musei Macedonici Scientarum Naturalium, 7 (7): 127-174.

KARAMAN Z. 1962. Uber das Genus Plectophloens Reitter (Euplectini Psel. Col.). — Jahrbuch der
Land- und Forstwirtschaftlichen Fakultdt der Universitit in Skopje., 15: 145-153. (In Serbo-
Croate with German abstract).



70 Rostislav Bekchiev

KARAMAN Z. 1967. Revision der Gattung Triminm Aubé (Coll. Pselph.). — Acta Musei Macedonici
Scientarum Naturalium, 10 (6): 131-173.

KARAMAN Z. 1969. Uber einige neue und interessante Pselaphiden Vertreter der Balkanhalbinsel. —
Fragmenta balcanica., 7 (3): 9-20.

KARAMAN Z. 1972a. Vier balkanische und eine italienische neue Pselaphiden Arten. — Fragmenta
balcanica., 9 (4): 37-51.

KARAMAN Z. 1972b. Neue Tychus Arten der Balkanhalbinsel (Col. Pselaphidae). — Nouvelle Revue
d’Entomologie, 2 (1): 73-78.

LAPEVA-GJONOVA A. 2004. Pselaphinae (Col. Staphylinidae) from ant nest (Hym. Formicidac)
in southwestern Bulgaria. — Acta zoologica bulgarica, 56 (1): 67 — 73.

LOBLI. 1969. Beitrag zur Kenntnis der Pselaphiden Bulgariens. — Koleopterologische Rundschau,
46-47: 13-15.

LOBL I, BESUCHET C. 2004. Pselaphinae. — In: Lobl L., Smetana A. (eds.). Catalogue of the
Palearctic Coleoptera, Vol. 2: Hydrophiloidea - Histeroidea - Staphylinoidea, Steenstrup, Apollo
Books, 272-329.

MARKOVICH A. 1909. [Contribution for insect fauna in the neighborhood of Razgrad Town]. —
Sbornik za umotvorenia, nauka i knizhnina, Sofia, 25: 3-20. (In Bulgarian).

NETOLITZKY FE 1912. Eine Sammelreise nach Bulgarien. - Koleopterologische Rundschau, Bd.
1: 156-163.

NEWTON A.E, JR. & CHANDLER DJS. 1989. World Catalog of the Genera of Pselaphidace
(Coleoptera). Fieldiana, Zoology (N.S.), 53: 93 p.

NIKOLOV V,, JORDANOVA M. 2002. The mountains in Bulgaria. Prof Marin Drinov Academic
Publishing House, Sofia, 266 pp. (in Bulgarian with English abstract).

RAMBOUSEK J. 1909. Piispévek k poznani bulharskych Pselaphid a Scydmaenidi. — Casopis
ceskoslovenské spolecnosti entomologické., 6: 16-24.

REITTER E. 1880. Beitrag zur Kenntnis curopiischen Pselaphidaec und Scydmaenidae. —
Verhandlungen der Zoologische-Botanischen Gesellschaft in Wien, 29: 533-542.

VSETECKA K. 1959. Wissenschaftliche Ergebnisse der zoologischen Expedition des National
museums in Prag nach der Ttrkei (Coleoptera: Pselaphidae, Scydmaenidae). — Acta entomologica
nationalis Pragae, 550: 327-331.

Received: 19.06.2007

Authot’s address:
Rostislav Bekchiev, Department of Zoology and Anthropology, Faculty of Biology, Sofia
University, Dragan Tsankov Bvld. 8, 1164 Sofia, Bulgaria, e-mail: rbekchiev@gmail.com



The subfamily Pselaphinae... 71

IToacemerictBo Pselaphinae (Coleoptera: Staphylinidae) ma FOrosanaana
Bbearapna. 1

Pocrucaas BEKUIIEB

(Pesrome)

Hacrosmara pabora mMa 3a IteA Aa ODOOINH HAAMYHHUTE AAHHH 32 ITOACEMEHCTBO
Pselaphinae B FOroszamaana bearapus. BkarogeHn ca BCHYKH AUTEPATYPHH U HEITYOAHKYBAHI
AAHHH OT PA3AUYHH €BPOIEHCKN IPUPOAOHAYIHH My3E€H H YACTHH KOAEKIuHU. PesyATatnre
ca AOITBAHCHH H OT M3CACABAHHATA Ha aBTOpa, HpoBeacHH B nepuoaa 2003-2007 roamna.
Aocera B FOroszamaana bearapus ca yeranosern o01ro 85 Buaa ot moacemeiictso Pselaphinae
(6e3 mpeacTaBuTeanTe Ha cyneprpudycure Batrisitae u Clavigeritae, kouTo Ime 0baaT 0DEKT
Ha OTACAHA TyOAuKanus). Popaosere Faronus w Reichenbachia, 17 BuAa m eAH TIOABHA Ca HOBI
3a cbaynara ma Bbearapms. B “Catalogue of the Palearctic Coleoptera” LOBL & BESUCHET
(2004) cpobmasar 14 BuAa 3a bobarapus, 6e3 Aa coOMEHABAT TOYHHTE MM HaXOAMIHA. Tyk
32 ITBPBU ITBT CE IYOAUKYBAT KOHKPETHH AAHHHE 3a TAX. OceM BHAA Ca HOBU 32 H3CACABAHIA
pernoH. 3a rbpBH ITBT ce MyOAHKyBaT Aanuu 3a Caaancko-Ilerprakara koraosuna (31 BuAa),
Benacuma (15 Buaa) m Manarmescka maanusaa (12 Buaa). Haii-roasm mporieHT oT BHAOBETE
(34 %) npunasreRbT KbM baAkaHCKHA 300reorpadCKH KOMITAEKC, CAeABaHI OT EBpomeiickus
(32 %) Cepepro u 3amaaso mascapkrmanud (18 %) n Meanrepanckua xomiaexc (15 %).
Borpexn e m3bpoeHHnTE BHAOBE IIPEACTABAABAT CPaBHUTEAHO roaam mporeHt (70 %) or
cpobrmennte 3a boarapua (LOBL & BESUCHET, 2004), Moze A2 Ce OYaKBa 3HAYHTEAHO
YBEAMYABAHE HA TEXHUA OPOH IIPH CHCTEMHO H3ceABane Ha Puaa, [Tupum, morpanmamumre
ITIAAHUHH, KAKTO U Ha KOTAOBHHHITE Ha p. Crpyma u p. Mecra.
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Karaaor na 6ponsoskure (Coleoptera: Buprestidae) B bbarapusa
ot Baapumup Caxaasn

Anexcu I[TOTTOB

SAKALIAN V. 2003. A Catalogue of the Jewel Beetles of Bulgaria
(Coleoptera: Buprestidae). — Zoocartographia Balcanica, 2: 246 pp.

Bropmsar Tom Ha ovakBaHara ¢ mHTepec mopeama Zoocartographia Bal-
canica Ha M3AATEACTBO Pensoft ¢ mocsereH Ha TBBPAOKPHANTE HACCKOMH
or cemetictBo Buprestidae. BuaoBoTo pasHooOpasne Ha TOBa CeMEHCTBO B
DBbaraprs e B 0OIIH ANHEI H3BECTHO, MAKAP |€ PASIIPOCTPAHCHUETO UM B
CTpaHaTa € BCE OILE HEAOCTATHYHO IIPOYUEHO. Brpexu toBa A-p Baaaumup
CaxaAsiH e IPELIECHHA, Y€ H3IOTBAHETO HA TAKBB KATAAOL € HABPEMEHHO.

ess S B monorpadmara ca Brarouenn 198 Buaa. Bposar ma curypao
aﬁ:ﬁ:rm as ycranosenute B bparapus suaose criopea A-p Cakanan e 180. Ocranasnte
of Bulgaria E 18 Buaa ca myOamkyBarm 3a bparapus, gecro Oe3 HaxOAmINA, a aBTOPBT
cousorrn | me e BuKAaA exsemmasipu OT crpaHara. Hsrkow or 1ax mowe Gu e Gbaar

HAMEPEHH Y HAC, HO IIOBEYECTO ChC CHUIYPHOCT HE CE CpeIar B bbarapus.

AHAAUSBT HA AOKA3AHHTE CbC CHIYPHOCT y HAC BHAOBE IIOKA3Ba, 4Y€ B
katarora na OBENBERGER (1932, 1933, 1935, Mss. Llap. npupoaon. uucr., 5: 15-66, 6: 49-115, 8: 23-
906) 1 IpeAn HEro OT Pa3SAMYHM aBTOPU Ca yCcraHOBeHM 127 cerammau BuAa. B mo-kbcHm nyOamkarmm Ha
TYIKACCTPAHHM aBTOPH (BKATOUmTEAHO 1 Ha Obenberger) ca AoobaBern 33 BAa, a OT OBATAPCKE aBTOPH — OITIE
3 BuAZ. ABTOPBT € IIyOAHKYBAA 3 ITbPBU ITBT 32 bbATApHA (BKAFOUHTEAHO 1 B KaTarora) 17 Buaa.

TaKkCOHOMUYHHAT IIPHHOC CE CHCTOU B HAKOAKO HOMEHKAATYpHHU IipoueAypu. Crarycer Ha Anthaxia
nitidula signaticollis € TIOBHIIIEH OT TIOABUAOB Ha BHAOB. I 10 MOe MHEHNE FMa IIOYTH €AHAKBO OCHOBAHHE TO3H
TAKCOH A4 CE CMATA 33 TIOABHA HAU 33 CAMOCTOSTECACH BHA, 3AI0TO A, #ifidula 110 BCsika BEPOSTHOCT € superspe-
cies in statu nascendi, T.c. B MOMEHT Ha BHAOOOpasysare. B MonorpadusTa ca obsBeru 8 ciHOHIMMA Ha 7 BUAA.
Curonnmmsnpann ca 1 Bua, 2 moasuaa u 5 Bapuerera. Ot 14x 5 TOABIAA 1 Bapuerera ca oT bbarapus, 1 Bua or
Anbanmus, 1 moasua ot Aaamanus u 1 Bapuerer or Kpum. Berraku Te mpeacTaBafBaT HHAUBUAYAAHH a0CPALIIE
11 HE U3AU3AT U3BBH PAMKUTE Ha BapuabuanTeTa Ha ChOTBeTHIS BUA. CHHOHIMUSHPAHETO € U3BBPILIECHO CACA
H3CACABAHE HA TUITYCUTE HA BHAA U CAUHIS OT IIOABUAOBETE. ABTOPBT AdBA TAKCOHOMUYHI, HOMEHKAATYPHEL
u ayHICTHIHN OEACKKH 32 44 BHAQ, B TOBA YHCAO U 3a CbMHUTEAHHTE 32 BpArapus 18 Buaa.

Heaocrarpk ma MOHOrpadusATa ¢ AMITCATA Ha ITBAHM CHHOHIMHI AFCTH Ha BHAOBETE. B cunonmmmmTe
AUCTH Ca AAACHM CAMO HCBAAMAHHTC HMCHA, CHHOHHMUTE, IIOTPCIIHUTE OIPCACASHHA H CTAPUTE
KOMOMHALIHH, ITOA KOHTO BHAOBETE €a CbhOOIIeHN 3a bbarapusa. Hamcruaa 3a ocramasata anreparypa 3a
BCEKM BUA 33 CTPAHATA MOKE Ad CE€ CHAM IO LIUTHPAHETO IIPU H3OPOABAHETO HA HAXOAUINATA, HO H TAM
AUWIICBAT CTPAHHIITE HA CbOTBETHOTO ChOOIIABAHE HA BUAA. Bu GHAO HH(OPMATHBHO Aa ce AODABH H eAHA
KapTa Ha BCIYKH HAXOAHIIA HA CEMEHCTBOTO B BhAraps, 3a Aa MOTAT Aa Ce HAIIPABAT U3BOAH KOH ca AODpe
IIPOYYCHUTE M KOM HEIIPOYYCHITE PAHOHN B CTPAHATA.

OwakBame Aa OBAAT IIPEAAOKEHI HA M3AATEACTBO Pensoft 3a mopeamntiata Zoocartographia Balcanica ur
PaspabOTKIL 32 IPYIIH JKHBOTHH B APYTH OAAKAHCKH CTPAHU HAN B LIEANS DAAKAHCKI IIOAYOCTPOB.
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New data on the ground beetles (Coleoptera: Carabidae) of Serbia

Borislav GUEORGUIEV

GUEORGUIEV B. 2008. New data on the ground beetles (Coleoptera: Carabidae) of Serbia. —
Historia naturalis bulgarica, 19: 73-92.

Abstract. The study reports 157 species of Carabidae from Serbia. Twenty species, five subgenera,
two genera and one tribe are first reported for Serbia. Nine species are first recorded with exact
data for the country, and other seven species — for a second time. Totally, 111 species are cited from
the Vojvodina Province, 108 of them from the Fruska Gora Mt. as 56 species are first cited for the
Vojvodina Province, and other 13 are first recorded for it with exact data.

Key words: Coleoptera, Carabidae, Serbia, Palacarctic region, faunistics, new records.

Introduction

Recently, CURCIC et al. (2007) took stock of the family Carabidae (excl. Cicindelinae) of Ser-
bia. As a result the fauna of country seems well-studied as 576 species and 167 subspecies from
107 genera have been listed (ibid.). But, as the authors noted (ibid.), some areas as Vojvodina
and the southeastern part of the country remain still inadequately studied. On the other hand,
after the recent separation of Kosovo, the number of taxa inhabiting Serbia decreased on ac-
count of both local endemic taxa and such hitherto recorded only from the former Kosovo
Province.

This article reports data about 157 species from the collections of several European muse-
ums. Twenty of the species are first established for Serbia, and a great deal of other species is
first recorded for the Vojvodina Province.

Material and methods

The material in seven European museums has been investigated. Altogether 1887 speci-
mens of 157 species originating from Serbia have been revised. It is worth noting that among
the historical collections that of G. Paganetti-Hummler (1871 — 1949) preserved in MIZ and
NMW is of importance for the fauna of the Vojvodina Province of Serbia.

The term “Central Serbia” (= Vixa Cpbuja or Uza Stbija, in Serbian) is used for the region
of Central Serbia, the main territory of present Serbia, and the term “Vojvodina Province” is
used for the northern part of the country having territorial autonomy (Fig; 1).
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Abbreviations used:

BMNH: Natural History Museum,
London, United Kingdom

HNHM: Hungarian Natural History
Museum, Budapest, Hungary

MNHN: Muséum Nationald "Histoire
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SERBIA

KOSOVO

Fig. 1. Administrative map of Serbia. The black rectangle
indicates the position of the Fruska Gora Mt.

List of species

Leistus (Leistus) ferrugineus (Linnaeus, 1758)

Material examined: “Fruska Gora”, 4 s. (M1Z).

Notes. Species already noted for Vojvodina without exact data (CURCIC et al., 2007: 293).
First exact record from the Vojvodina Province.

Notiophilus biguttatus (Fabricius, 1779)
Material examined: “Fruska Gora Syrmien.”, 27 s. (MIZ).
Notes. First record from the Vojvodina Province.

Notiophilus palustris (Duftschmid, 1812)

Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ).

Notes. Species already noted for Vojvodina without exact data (CURCIC et al., 2007: 302).
First exact record from the Vojvodina Province.

Elaphrus (Elaphroterus) aureus PW.]. Miiller, 1821

Material examined: “Jugoslavia Nis. 1957 V., / “legit dr. Lenczy”, 3 s. (HNHM); “Fruska
Gora Syrmien.”, 23 s. (MI1Z).

Notes. First record from the Vojvodina Province.

Aptinus (Aptinus) bombarda (Illiger, 1800)
Material examined: “Fruska Gora Syrmien”, 61 s. (MIZ).
Notes. Species already reported from the Fruska Gora Mt. (CURCIC et al., 2007: 80).
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Brachinus (Brachinus) elegans Chaudoir, 1842 [= ganglbaueri Apfelbeck, 1904]
Material examined: “Bela Palanka Serbia” / “Coll. Apfelbeck”, 1 syntype of Brachinus gangl-

baneri Apfelbeck, 1904 (HNHM).

Brachinus (Brachinus) psophia Audinet-Serville, 1821
Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien”, 3 s. (MIZ).
Notes. First record from the Vojvodina Province.

Brachinus (Brachinus) crepitans (Linnaeus, 1758)
Material examined: “Fruska Gora”, 9 s. (MIZ); “Fruska Gora Syrmien”, 14 s. (MIZ).
Notes. Species already noted from the Fruska Gora Mt. (CURCIC et al., 2007: 81).

Clivina collaris (Herbst, 1784)
Material examined: “Fruska Gora”, 4 s. (MIZ); “Fruska Gora Syrmien”, 1 s. (MIZ).
Notes. First record from the Vojvodina Province.

Clivina fossor (Linnaeus, 1758)
Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. CURCIC et al. (2007: 304) have already noted it for the Vojvodina Province.

Clivina laevifrons Chaudoir, 1842
Material examined: “Serbien Paracin 1918 Dr. Maertens”, 2 s. (MNHUB).

Dyschirius (Dyschiriodes) aeneus (Dejean, 1825)
Material examined: “Fruska Gora”, 4 s. (MI1Z).
Notes. First record from the Vojvodina Province.

Dyschirius (Dyschiriodes) chalybaeus Putzeys, 1846
Material examined: “Dr. Hensch Ruma Slav.”, 1 s. (MNHUB).
Notes. First record from the Vojvodina Province. The Balkan populations of species belong

to ssp. gibbifrons Apfelbeck, 1899.

Dyschirius (Dyschiriodes) laeviusculus Putzeys, 1846
Material examined: “Tschatschak Serbia”; 1 s. (MIZ).

Dyschirius (Eudyschirius) globosus (Herbst, 1784)

Material examined: “Fruska Gora”, 5 s. (MIZ).

Notes. First exact data for Vojvodina. Recently, this species was cited for Vojvodina without
exact data (CURCIC et al., 2007: 308).

Dyschirius (Paradyschirius) parallelus Motschulsky, 1844
Material examined: “Serbia, Salac”, 2's. (HNHM).
Notes. The Balkan populations of species belong to ssp. ruficornis Putzeys, 1846.

Dicropterus brevipennis (J. Frivaldszky, 1879)

Material examined: “Serbia Merkl, 18857, 2 syntypes (1 m., 1 £) of Scotodipnus serbicus
Ganglbauer (HNHM).

Notes. The Serbian population of species belongs to ssp. serbicus (Ganglbauer, 1900).
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Asaphidion flavipes (Linnaeus, 1761)
Material examined: “Fruska Gora”, 16 s. (MIZ); “Fruska Gora Syrmien.”, 3 s. (MIZ).
Notes. CURCIC et al. (2007: 312) have mentioned it for Fruska Gora Mt.

Asaphidion nebulosum (P. Rossi, 1792)
Material examined: “Svrligska planina Serbie orientale”, 1 s. (NMW).
Notes. The Balkan populations of species belong to ssp. balanicum Netolitzky, 1918.

Asaphidion pallipes (Duftschmid, 1812)
Material examined: “Fruska Gora”, 2 s. (MIZ); “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. Species already cited for the Fruska Gora Mt. (CURCIC et al., 2007: 313).

Bembidion (Bembidion) quadrimaculatum (Linnaeus, 1761)

Material examined: “Fruska Gora Syrmien.”, 16 s. (MIZ); “Jugoslavia Arandjelovac 20.VII-
2.VIII ’35 H. J. Mac Gillavry”, 1 s. (ZMAN).

Notes. CURCIC et al. (2007: 313) have noted it for the Vojvodina Province (Deliblato
Sands).

Bembidion (Bembidionetolitzkya) concoeruleum Netolitzky, 1943

Material examined: “Serbien Paracin 1918 Dr. Maertens”, 1 m. (MNHUB); “Jugoslavia Nis,
1957111 / “legit Dr. Lenczy”, 1 f. (HNHM).

Notes. New species for Serbia. B. concoernlenm has been cited for the former Kosovo Prov-
ince (CURCIC et al., 2007: 314, as B. coerulenrn Audinet-Serville, 1821). The previous data
on B. coernlenm from the Balkan Peninsula concern B. concoerulenrn (BONAVITA & VIGNA
TAGLIANTI, 1993).

Bembidion (Bembidionetolitzkya) geniculatum Heer, 1837
Material examined: “Fruska Gora Syrmien.”, 2 m., 2 f. (MIZ).
Notes. CURCIC et al. (2007: 314) have already noted it for the Vojvodina Province

(Vrsac).
Bembidion (Bembidionetolitzkya) tibiale (Duftschmid, 1812)

Material examined: “Fruska Gora Syrmien.”, 4 m., 5 f. (MIZ).
Notes. CURCIC et al. (2007: 315) have listed it for the Fruska Gora Mt.

Bembidion (Bembidionetolitzkya) varicolor (Fabricius, 1803)
Material examined: “Fruska Gora Syrmien.”, 12 s. (MIZ).
Notes. First record from the Vojvodina Province.

Bembidion (Bracteon) litorale (Olivier, 1790)
Material examined: “Jugoslavia Nis. 1957 V.’ / “legit dr. Lenczy”, 1 f. (HNHM).
Notes. Species recorded from Nis (MATITS, 1922: 14).

Bembidion (Chlorodium) pygmaeum (Fabricius, 1792)
Material examined: “Serb. HIf. Pozarevac”, 1 s. (NMW).

Bembidion (Chlorodium) splendidum Sturm, 1825
Material examined: “Serb. HIf. Pozarevac”, 1 s. (HNHM).
Notes. Species has already been cited from Pozarevac (CURCIC et al., 2007: 317).
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Bembidion (Diplocampa) assimile Gyllenhal, 1810

Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ); “Jugoslavia Arandjelovac 20.VII-
2.VIII’35 H. ]. Mac Gillavry”, 2 s. (ZMAN).

Notes. CURCIC et al. (2007: 317) have cited it for Vojvodina (Ruma; Deliblato Sands).

Bembidion (Emphanes) latiplaga Chaudoir, 1850
Material examined: “Serb. HIf. Pozarevac”, 1 s. (NMW).
Notes. Species already cited from Pozarevac (CURCIC et al., 2007: 318).

Bembidion (Eupetedromus) dentellum (Thunberg, 1787)

Material examined: At least 150 s. labeled “Fruska Gora” or “Fruska Gora Syrmien.
MIZ).

Notes. CURCIC et al. (2007: 317) have noted it for Vojvodina (Kupinski Kut; Deliblato
Sands).

>

Bembidion (Metallina) lampros (Herbst, 1784)
Material examined: “Fruska Gora Syrmien.”, 37 s. (MIZ).
Notes. Species already cited from Fruska Gora Mt. (CURCIC et al., 2007: 322).

Bembidion (Metallina) properans (Stephens, 1828)
Material examined: “Fruska Gora Syrmien.”, 16 s. (MIZ).
Notes. CURCIC et al. (2007: 322) have listed it for Vojvodina (Stbobran; Novi Sad).

Bembidion (Microserrullula) quadricolle (Motschulsky, 1844)
Material examined: “Serb. HIf. Pozarevac”, 1 s. (NMW).
Notes. Species known only from Pozarevac (CURCIC et al., 2007: 323).

Bembidion (Notaphus) semipunctatum (Donovan, 1800)

Material examined: “Fruska Gora Syrmien.”, 5 s. (MIZ); “Jugoslavia Arandjelovac 20.VII-
2.VIII ’35 H. J. Mac Gillavry”, 1 s. (ZMAN).

Notes. CURCIC et al. (2007: 324) have noted it for Vojvodina (Deliblato Sands).

Bembidion (Ocydromus) decorum (Zenker in Panzer, 1799)
Material examined: “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. First record from the Vojvodina Province.

Bembidion (Peryphanes) brunnicorne Dejean, 1831

Material examined: “Fruska Gora Syrmien.”, 2 s. (MIZ); “Jugoslavia Arandjelovac 20.VII-
2.VIII ’35 H. J. Mac Gillavry”, 2 s. (ZMAN).

Notes. First record from the Vojvodina Province.
Bembidion (Trepanes) articulatum (Panzer, 1796)

Material examined: “Fruska Gora Syrmien.”, 8 s. (MIZ).

Notes. First record from the Vojvodina Province.

Sinechostictus (Pseudolimnaeum) doderoi (Ganglbauer, 1891)
Material examined: “Fruska Gora Syrmien Er. Tippman”, 1 s. (NMW).
Notes. First record from the Vojvodina Province and second one from Serbia.
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Sinechostictus (Sinechostictus) millerianus (Heyden, 1883)

Material examined: “Fruska Gora Syrmien.”, 3 s. (MIZ).

Notes. First record from the Vojvodina Province. Species was until recently known only
from Majdanpek and the Kopaonik Mt. (CURCIC et al., 2007: 335, as Bembidion milleriannm).

Sinechostictus (Sinechostictus) tarsicus (Peyron, 1858)

Material examined: “Tschatschak Serbia”, 1 s. (MIZ).

Notes. Species cited from Cacak (CURCIC et al., 2007: 334, as Bembidion elongatum Dejean,
1831).

Tachyta (Tachyta) nana (Gyllenhal, 1810)
Material examined: “Fruska Gora”, 8 s. (MIZ); “Fruska Gora Syrmien.”, 10 s. (MIZ).
Notes. First record from the Vojvodina Province.

Tachyura (Tachyura) diabrachys (Kolenati, 1845)
Material examined: “Serbia”, 1 s. (MNHUB); “Priboj”, 1 s. (HNHM).
Notes. New species for Serbia.

Duvalius (Duvalius) sturanyi (Apfelbeck, 1904)

Material examined: “Bobita pl. Serb. 1000 m Nonvill. 9.4.1980”, 1 £. (HNHM).

Notes. Species already reported for Bobija Mt. (CURCIC et al., 2007: 342, as Balkanoduvalins
Ssturanyi).

Duvalius (Paraduvalius) stankovitchi (Jeannel, 1924)
Material examined: 4 s. (incl. 1 syntype) (NMW).
Notes. The material studied refers to ssp. georgevitehi (Jeannel, 1924).

Pheggomisetes globiceps Buresch, 1925
Material examined: “Odzina rupa Odorovci” / “Setbia or. E. Pterner”, 2 s. (HNHM).
Notes. The material studied refers to ssp. andjievi V.B. Guéorguiev, 1964.

Pheggomisetes ninae S.B. Curéié, Schénmann, Brajkovié, B.2M. Curéi¢ & Tomié, 2004
Material examined: 1 m. holotype and 2 paratypes (NMW).

Trechus (Trechus) cardioderus Putzeys, 1870
Material examined: “Fruska Gora”, 6 s. (NMW).
Notes. Species reported for Vojvodina from the area of Banat (CURCIC et al., 2007: 353).

Trechus (Trechus) constrictus Schaum, 1860
Material examined: “Fruska Gora”, 1 m., 1 f. (MIZ); “Fruska Gora Syrmien”, 2 f. (MIZ).
Notes. New species for Serbia. The aedeagus of one male has been studied (Figs. 2-3) and
compared to that depicted by JEANNEL (1927: 387, Fig. 949). The new locality is interesting
since it extends the known range of the species further in the east and adds new data on the
species’ vertical distribution.

Trechus (Trechus) limacodes Dejean, 1831
Material examined: “Fruska Gora”, 2 m., 1 . (MIZ); “Fruska Gora Syrmien”, 1 f. (MIZ).
Notes. New species for Serbia. The genitalia have not been studied due to absence of
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Fig. 2

0.5 mm

Fig. 3

Fig. 2-3. Median lobe of aedeagus of Trechus constrictus Schaum (male from Fruska Gora Mt.): Fig. 2:
lateral view; Fig. 3: dorsal view

sclerotised structures, and the series is thus provisionally referred to ssp. jucundus Csiki, 1912.
The new data extend the known range of the species further in the east.

Trechus (Trechus) priapus K. Daniel, 1902
Material examined: “Reiser 1899 Kopaonik™ / “coll. Reitter”, 4 syntypes (HNHM).
Notes. The population from Kopaonik Mt. forms endemic ssp. serbicus Apfelbeck, 1902.

Trechus (Trechus) rotundipennis (Duftschmid, 1812)

Material examined: “Fruska Gora”, 3 m., 1 f. (MIZ).

Notes. New species for Serbia. The aedeagus of one male has been studied (Fig. 4) and
compared with that shown by JEANNEL (1927: 430, Fig. 1031). WINKLER (1936) has distin-
guished three races, and the series from Fruska Gora is thus referred to spp. cordicollis Winkler,
1936. The new data extend the range of the species further in the east.

Fig. 4

0.3 mm

Fig. 4. Median lobe of aedeagus of Trechus rotundipennis (Duftschmid), lateral view (male from Fruska
Gora Mt.)
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Callistus lunatus (Fabricius, 1775)
Material examined: “Fruska Gora”, 11 s. (MIZ).
Notes. CURCIC et al. (2007: 149) have listed it for Vojvodina (Morovi¢; Kumane).

Chlaenius (Chlaeniellus) nigricornis (Fabricius, 1787)
Material examined: “Fruska Gora”, 5 s. (MIZ); “Fruska Gora Syrmien.”, 16 s. (MIZ).
Notes. CURCIC et al. (2007: 150) have cited it from the Vojvodina Province (Kumane).

Chlaenius (Chlaeniellus) olivieri Crotch, 1871 [= variegates (Geoflroy, 1785)]

Material examined: “Serbien Paracin 1918 Dr. Maertens”, 2 s. (MNHUB).

Notes. Second record from Serbia. Until recently, this species was known only from Du-
bravica (MATTTS, 1922: 37, as C. variegatus).

Chlaenius (Chlaenites) spoliatus (P. Rossi, 1792)
Material examined: “Fruska Gora”, 2 s. (MIZ); “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. First record from the Vojvodina Province.

Chlaenius (Chlaenius) festivus (Panzer, 1796)

Material examined: 45 s. from localities “Fruska Gora”, “Fruska Gora Syrmien”, and
“Fruska Gora Syrmien.” (MIZ).

Notes. First record from the Vojvodina Province.

Chlaenius (Epomis) dejeanii (Dejean, 1831)

Material examined: “Serbien Paracin 1918 Dr. Maertens”, 2 s. (IMNHUB); “Avala b. Beograd
leg. Bischoff 19307, 11 s. NMW; MNHUB); “Kosutnjak b. Beograd leg. Bischoff 19307, 1 s.
(NMW); “Beograd Kalemegdan” / “Scheibel 7.X.317, 4 s. (MNHUB).

Drypta (Drypta) dentata (P. Rossi, 1790)
Material examined: 13 s. labeled: “Fruska Gora”, “Fruska Gora Syrmien”, and “Fruska
Gora Syrmien.” (MIZ).

Notes. First record from the Vojvodina Province.

Anisodactylus (Pseudanisodactylus) signatus (Panzer, 1796)
Material examined: “Serb. HIf. Pozarevac”, 1 s. (HNHM).
Notes. Species recorded from Pozarevac (CURCIC et al., 2007: 156).

Diachromus germanus (Linnaeus, 1758)
Material examined: “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. First record from the Vojvodina Province.

Dixus clypeatus (P. Rossi, 1790)
Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ).
Notes. CURCIC et al. (2007: 157) have reported it for Vojvodina (Kumane; Zrenjanin).

Harpalus (Cryptophonus) tenebrosus Dejean, 1829

Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ).

Notes. Until recently, this species was known only from Majdanpek (CURCIC et al., 2007:
159). Second record from Serbia and first one from the Vojvodina Province.
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Harpalus (Harpalus) atratus Latreille, 1804
Material examined: “Fruska Gora Syrmien”, 2 s. (MIZ); “Fruska Gora Syrmien.”; 3 s.
(MIZ).

Notes. First record from the Vojvodina Province.

Harpalus (Harpalus) caspius (Steven, 1806)

Material examined: “Fruska Gora”, 1 m., 2 f. (MIZ); “Fruska Gora Syrmien”, 1 s. (MIZ);
“Fruska Gora Syrmien.”, 1 s. (MIZ).

Notes. CURCIC et al. (2007: 162) have listed this species for Serbia without exact locality.
First exact data for Serbia and first record from the Vojvodina Province.

Harpalus (Harpalus) cupreus Dejean, 1829

Material examined: “Fruska Gora Syrmien”, 1 s. (MIZ).

Notes. Species already cited from the Fruska Gora Mt. (CURCIC et al., 2007: 163). The
Balkan populations of species belong to ssp. fastuosus Faldermann, 1836.

Harpalus (Harplaus) froelichii Sturm, 1818
Material examined: “Fruska Gora Syrmien.”, 1 f. (MIZ).
Notes. Species already cited from the Fruska Gora Mt. (CURCIC et al., 2007: 160).

Harpalus (Harpalus) honestus (Duftschmid, 1812)
Material examined: “Fruska Gora Syrmien.”, 4 s. (MIZ).
Notes. First record from the Vojvodina Province.

Harpalus (Harpalus) hospes Sturm, 1818

Material examined: “Sikora Serbien 1883.X1.”, 1 s. NMW); “Jugoslavia Nis 1957.IV” /
“legit dr. Lenczy”, 12 s. (HNHM).

Notes. Species already noted from the vicinity of Nis (CURCIC et al., 2007: 168).

Harpalus (Harplaus) oblitus Dejean, 1829

Material examined: “Jamena a. Save leg. Bischoff 19307, 1 s. (MNHUB).

Notes. First record from the Vojvodina Province. The specimen bears a second label which
erroneously indicates it as coming from Albania.

Harpalus (Harpalus) servus (Duftschmid, 1812)

Material examined: “Fruska Gora”, 1 f. (MIZ).

Notes. Until recently, this species was known only from Deliblato Sands, the Vojvodina
Province (CURCIC et al., 2007: 174). Second record for Serbia.

Harpalus (Harpalus) subcylindricus Dejean, 1829

Material examined: “Jugoslavia Nis, 1957 IV.” / “legit dr. Lenczy”, 2 s. (HNHM).

Notes. Until recently, this species was known only from the Kopaonik Mt. (CURCIC et al.,
2007: 175). Second record for Serbia.

Harpalus (Harpalus) taciturnus Dejean, 1829
Material examined: “Jugoslavia Nis, 1957.IV” / “legit. dr. Lenczy”, 1 s. (HNHM).
Notes. New species for Serbia.
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Harpalus (Harpalus) tardus (Panzer, 1796)
Material examined: “Fruska Gora”, 3 s. (MIZ); “Fruska Gora Syrmien.”; 4 s. (MIZ).
Notes. Species noted for the Vojvodina Province (CURCIC et al., 2007: 176).

Harpalus (Pseudophonus) calceatus (Duftschmid, 1812)
Material examined: “Fruska Gora”, 2 s. (MIZ); “Fruska Gora Syrmien.”, 1 s. (MIZ).
Notes. Species cited for the Vojvodina Province (CURCIC et al., 2007: 177).

Harpalus (Semiophonus) signaticornis (Duftschmid, 1812)
Material examined: “Jugoslavia Nis 1957.1V” / “legit dr. Lenczy”, 1 s. (HNHM).
Notes. Species recorded from Nig (CURCIC et al., 2007: 180).

Ophonus (Hesperophonus) cribricollis (Dejean, 1829)
Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ).
Notes. CURCIC et al. (2007: 181) have cited it for Vojvodina (Becej; Zrenjanin).

Ophonus (Metophonus) brevicollis (Audinet-Serville, 1821)
Material examined: “Fruska Gora”, 2 s. (MIZ); “Fruska Gora Syrmien.”, 4 s. (M1Z).
Notes. New species for Serbia.

Ophonus (Metophonus) cordatus (Duftschmid, 1812)

Material examined: “Serb. HIf. Ak-Palanka”, 1 s. (HNHM); “Jugoslavia Nis, 1957.IV” /
“legit dr. Lenczy”, 1 s. (HNHM).

Notes. Species already cited from Bela Palanka (= Ak Palanka) (CURCIC et al., 2007: 182).

Ophonus (Metophonus) puncticeps Stephens, 1828

Material examined: “Serbia Vranja” / “Horvath Sept. 19027, 1 s. (HNHM); “Jugoslavia
Arandjelovac 20.VII-2.VIII ’35 H. J. Mac Gillavry”, 9 s. (ZMAN).

Notes. First exact record for Serbia.

Ophonus (Metophonus) rupicola (Sturm, 1818)
Material examined: “Fruska Gora”; 1 s. (MIZ).
Notes. CURCIC et al. (2007: 184) have cited it from Vojvodina (Kumane; Stara Pazova).

Ophonus (Ophonus) stictus Stephens, 1828

Material examined: “Fruska Gora Syrmien.”, 3 s. (MIZ).

Notes. First exact data for both Serbia and the Vojvodina Province. Species noted only from
the Vojvodina Province without exact locality (CURCIC et al., 2007: 186).

Parophonus (Parophonus) maculicornis (Duftschmid, 1812)

Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien.”, 1 s. (MIZ);
“Jugoslavia Arandjelovac 20.VII-2.VIII ’35 H. J. Mac Gillavry”, 1 s. (ZMAN).

Notes. Species cited for Vojvodina only from Kumane (CURCIC et al., 2007: 187).

Trichotichnus (Trichotichnus) laevicollis (Duftschmid, 1812)

Material examined: “Fruska Gora”, 1 s. (MIZ).

Notes. New species for Serbia. Species was noted from the former Kosovo Province
(CURCIC et al., 2007: 188). First mention of genus Trichotichnus Morawitz, 1863 from Serbia.
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Acupalpus (Acupalpus) meridianus (Linnaeus, 1761)

Material examined: “Fruska Gora”, 53 s. (MIZ).

Notes. First exact record from the Vojvodina Province. Species was noted from Vojvodina
without exact data (CURCIC et al., 2007: 189).

Bradycellus (Bradycellus) distinctus (Dejean, 1829)

Material examined: “Fruska Gora”, 1 s. (MI1Z).

Notes. New species for Serbia. The right elytron of studied specimen has single minute pore
on interval 3, which is abnormal character for B. distinctus.

Stenolophus (Stenolophus) abdominalis Gené, 1836

Material examined: 27 s. labeled “Fruska Gora”, “Fruska Gora Syrmien”, and “Fruska Gora
Syrmien.” (MIZ).

Notes. MATTTS (1922: 35, as S. teutonus var. abdominalis) has cited it for the country without
exact data. First exact record for Serbia and first one for the Vojvodina Province. The Balkan
populations of species refer to ssp. persicus Mannerheim, 1844.

Stenolophus (Stenolophus) discophorus (Fischer von Waldheim, 1823)
Material examined: “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. Species known from Vojvodina only from Zrenjanin (CURCIC et al., 2007: 193).

Stenolophus (Stenolophus) mixtus (Herbst, 1784)
Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ).
Notes. CURCIC et al. (2007: 193) have cited for Vojvodina (Crvenka; Deliblato Sands).

Cymindis (Cymindis) humeralis (Geoffroy, 1785)
Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ).
Notes. First record from the Vojvodina Province.

Cymindis (Cymindis) lineola L. Dufour, 1820
Material examined: “Jugoslavia Nis, 1957.IV” / “legit dr. Lenczy”, 3 s. (HNHM).
Notes. New species for Serbia.

Cymindis (Tarsostinus) macularis Fischer von Waldheim, 1824
Material examined: “Serbien Bor”, 1 m. (MNHUB).
Notes. New species for Serbia. First data of Tarsostinus Motschulsky, 1864 from Serbia.

Lebia (Lamprias) chlorocephala (J.J. Hoffmann, 1803)
Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien”, 1 s. (MIZ).
Notes. First record from the Vojvodina Province.

Lebia (Lebia) cruxminor (Linnaeus, 1758)
Material examined: “Fruska Gora”, 2 s. (M1Z).
Notes. CURCIC et al. (2007: 203) have indicated it for Vojvodina (Morovié; Visnji¢evo).

Badister (Badister) meridionalis Puel, 1925

Material examined: “Jamena a. Save leg. Bischoff 19307, 1 s. (MNHUB); “Jugoslavia
Arandjelovac 20.VII-2.VIII °35 H. J. Mac Gillavry”, 4 s. (ZMAN).

Notes. New species for Serbia.
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Badister (Badister) unipustulatus Bonelli, 1813
Material examined: 5 s. from localities “Fruska Gora” and “Fruska Gora Syrmien.” (MIZ).
Notes. First record from the Vojvodina Province.

Badister (Baudia) collaris Motschulsky, 1844

Material examined: 14 s. from localities “Fruska Gora”, “Fruska Gora Syrmien”, and
“Fruska Gora Syrmien.” (MIZ; NMW).

Notes. First exact data for Serbia and first one from the Vojvodina Province. CURCIC et al.
(2007: 208) have indicated it for the country without exact locality.

Badister (Baudia) peltatus (Panzer, 1796)

Material examined: “Fruska Gora Syrmien.”, 1 s. (MIZ); “Fruskagora Syrmien Paganetti”,
1s. INMW).

Notes. First exact record for both Serbia and the Vojvodina Province. So far, this species
was noted only from Vojvodina without exact data (CURCIC et al., 2007: 208).

Badister (Trimorphus) sodalis (Duftschmid, 1812)
Material examined: “Jugoslavia Beograd 23.X.1960 W. Bazyuk leg.”’, 1 m. (MIZ).
Notes. New species for Serbia. First report of Trimorphus Stephens, 1828 from Serbia.

Omphreus (Omphreus) bischoffi Meschnigg, 1934
Material examined: “Mokra PL” / “leg, Bischoff Montenegro 1933” / “Omphrens bischoffi n.
m. type det. Ing. Meschnigg”, 1 f. syntype (MNHUB).

Oodes helopioides (Fabricius, 1792)
Material examined: “Fruska Gora”, 7 s. (MIZ); “Fruska Gora Syrmien.”; 5 s. (MIZ).
Notes. First record from the Vojvodina Province.

Panagaeus cruxmajor (Linnaeus, 1758)
Material examined: “Fruska Gora”, 8 s. (MIZ); “Fruska Gora Syrmien.”, 12 s. (MIZ).
Notes. CURCIC et al. (2007: 212) have cited it for Vojvodina (Morovi¢; Visnjicevo).

Perigona (Trechicus) nigriceps (Dejean, 1831)

Material examined. “Jugoslavia Arandjelovac 20.VII-2.VIII °35 H. J. Mac Gillavty”, 4 s.
(ZMAN).

Notes. New species for Serbia. First report also of the taxa Perigonini G.H. Horn, 1881,
Perigona Laporte, 1835, and Trechicns LeConte, 1853 from Serbia.

Agonum (Agonum) sexpunctatum (Linnaeus, 1758)
Material examined: “Fruska Gora Syrmien.”, 7 s. (MIZ).
Notes. First record from the Vojvodina Province.

Agonum (Europhilus) micans (Nicolai, 1822)

Material examined: Around 90 s. from localities “Fruska Gora”, “Fruska Gora Syrmien”,
and “Fruska Gora Syrmien.” (MIZ).

Notes. First record from the Vojvodina Province.
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Limodromus assimilis (Paykull, 1790)

Material examined: At least 150 s. from localities “Fruska Gora”, “Fruska Gora Syrmien”,
and “Fruska Gora Syrmien.” (MIZ).

Notes. First record from the Vojvodina Province.

Limodromus krynickii (Sperk, 1835)
Material examined: Around 90 s. from localities “Fruska Gora”, “Fruska Gora Syrmien”,
and “Fruska Gora Syrmien.” (MIZ); “Jamena a. Save leg. Bischoff 19307, 5 s. (MNHUB).
Notes. New species for Serbia.

Limodromus longiventris (Mannerheim, 1825)
Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien.”, 6 s. (MIZ).
Notes. First record from the Vojvodina Province.

Oxypselaphus obscurus (Herbst, 1784)
Material examined: 52 s. labelled “Fruska Gora”, “Fruska Gora Syrmien”, and “Fruska
Gora Syrmien.” (MIZ).

Notes. First record from the Vojvodina Province.

Platynus livens (Gyllenhal, 1810)

Material examined: 73 s. from localities “Fruska Gora”, “Fruska Gora Syrmien”, and
“Fruska Gora Syrmien.” (MIZ).

Notes. First record from the Vojvodina Province.

Platynus scrobiculatus (Fabricius, 1801)

Material examined: “Fruska Gora”, 17 s. (MIZ; NMW); “Fruska gora Syrmien Paganetti”, 2
s. NMW); “Fruska Gora Syrmien.”, 60 s. (MIZ).

Notes. CURCIC et al. (2007: 221) have noted it from Fruska Gora Mt.

Abax (Abacopercus) carinatus (Duftschmid, 1812)
Material examined: Around 50 s. labeled “Fruska Gora” and “Fruska Gora Syrmien.”

(MIZ).
Notes. Species cited from the Fruska Gora Mt. (CURCIC et al., 2007: 224).

Abax (Abax) parallelepipedus (Piller & Mitterpacher, 1783)

Material examined: “Fruska Gora Syrmien Paganetti”, 2 s. (NMW); more than 110 speci-
mens from localities “Fruska Gora” and “Fruska Gora Syrmien.” (MIZ).

Notes. Species cited from the Fruska Gora Mt. (CURCIC et al., 2007: 225).

Abax (Abax) parallelus (Duftschmid, 1812)
Material examined: “Fruska Gora Syrmien.”, 11 s. (MIZ).
Notes. Species cited from the Fruska Gora Mt. (CURCIC et al., 2007: 226).

Molops (Molops) apfelbecki Ganglbauer, 1891

- Molops apfelbecki psendoalpestris Mlynat, 1977

Material examined: “Jugoslavia: nr. Belgrade. vi.1938. Grebenchikoff. BM. 1958-5697, 1 m.
(BMNH).
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- Molops apfelbecki reiseri Apfelbeck, 1904

Material examined: “Reiser 1899 Kopaonik” / “Coll. Apfelbeck”, lectotype and 2 para-
lectotypes of Molops reiseri Apfelbeck, 1904 (HNHM); “Reiser 1899 Kopaonik”, 1 m., 1 f.
(MNHUB); “Yugoslavia: Kopaonik Mts., Subo Rudiste. 1800-2100m. 23-25.v.1936.” / “V. & E.
Martino. BM.1938-733”, 1 m., 1 f. (BMNH).

Molops (Molops) elatus (Fabricius, 1801)
Material examined: “Fruska Gora”, 1 m., 1 . (MIZ); “Fruska Gora Syrmien.”, 1 m. (MIZ).
Notes. First record from the Vojvodina Province. The population from Fruska Gora be-
longs to ssp. plitvicensis (Heyden, 1880).

Molops (Molops) piceus (Panzer, 1793)

Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien.”, 2 s. (MIZ); “Ser-
bia: Lipovica-Avala, 18 km S. of Belgrad. 20-22.iv.1936.” / “V. Martino. B.M.1938-461.”’, 1 m.
(BMNH).

Notes. Species cited from Avala and Fruska Gora (CURCIC et al., 2007: 232).

Molops (Molops) rufipes Chaudoir, 1843
Material examined: “Yugoslavia: Kopaonik. 1600-1800m. 21.v.1936. K.Martino” / “V. & E.
Martino. BM.1938-733”, 1 m. (BMNH).

Poecilus (Poecilus) striatopunctatus (Duftschmid, 1812)
Material examined: “Serbia: Makis nr. Beograd. 29.iv.1936.” / “E. Martino. B.M.1938-461”,
2's. (BMNH).

Prerostichus (Argutor) cursor (Dejean, 1828)
Material examined: “Fruska Gora”, 7 s. (MIZ); “Fruska Gora Syrmien.”, 8 s. (MIZ).
Notes. First exact data for Serbia and first record from the Vojvodina Province. So far, it was
noted for the country without exact locality (CURCIC et al., 2007: 243).

Prerostichus (Argutor) vernalis (Panzer, 1796)
Material examined: “Fruska Gora”, 3 s. (MIZ); “Fruska Gora Syrmien.”; 4 s. (MIZ).
Notes. First exact record from the Vojvodina Province. Species was noted for Vojvodina
without exact locality before (CURCIC et al., 2007: 244).

Prerostichus (Bothriopterus) oblongopunctatus (Fabricius, 1787)
Material exmained. “Fruska Gora”, 1 s. (MI1Z).
Notes. First record from the Vojvodina Province.

Prerostichus (Cheporus) burmeisteri Heer, 1838
Material exmained. “Fruska Gora”, 5 s. (MIZ); “Fruska Gora Syrmien.”, 6 s. (M1Z).
Notes. First record from the Vojvodina Province.

Prerostichus (Cophosus) cylindricus (Herbst, 1784)
Material exmained. “Fruska Gora”, 5 s. (MIZ); “Fruska Gora Syrmien.”, 2 s. (MI1Z).
Notes. Species cited from the Fruska Gora Mt. (CURCIC et al., 2007: 246).
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Prerostichus (Feronidius) hungaricus (Dejean, 1828)
Material exmained. “Fruska Gora”, 6 s. (MIZ); “Fruska Gora Syrmien.”; 9 s. (MIZ).
Notes. First record from the Vojvodina Province. It is worth mentioning that three related
species, P. hungaricus, P. incommodus and P. melas s.l. inhabit Fruska Gora.

Pterostichus (Feronidius) incommodus Schaum, 1858

Material exmained. “Serbien Paracin 1918 Dr. Maertens”, 2 s. (MNHUB); “Jugoslavia Nis,
1957 111 / “legit dr. Lenczy”, 18 s. (HNHM); “Jugoslavia Nis, 1957 IV / “legit dr. Lenczy”,
17 s. (HNHM); “Fruska Gora Syrmien.”, 1 m. (MIZ).

Notes. New species for Serbia. Species was recently recorded for the former Kosovo Prov-
ince (CSIKI, 1940: 216; CURCIC et al., 2007: 247).

Pterostichus (Feronidius) melas (Creutzer, 1799)

- Pterostichus melas melas (Creutzer, 1799)

Material examined: “Fruska Gora”, 32 s. (MIZ); “Fruska Gora Syrmien.”, 48 s. (M1Z); “Yu-
goslavia Beograd, Topcider. 20-21.iii.1936 V. & E. Martino. BM.1938-733”, 1 m. (BMNH).

- Pterostichus melas depressus (Dejean, 1828)

Material exmained. “Jugoslavia Nis, 1957 IV.” / “legit dr. Lenczy”, 2 s. (HNHM); “Jugosla-
via Nis, 1957 V.’ / “legit dr. Lenczy”, 2 s. (HNHM).

Pterostichus (Melanius) aterrimus (Herbst, 1784)
Material exmained. “Fruska Gora Syrmien.”, 1 s. (MIZ).
Notes. New species for Serbia.

Prerostichus (Melanius) elongatus (Duftschmid, 1812)
Material exmained. “Fruska Gora”, 1 s. (MIZ).
Notes. First record from the Vojvodina Province.

Prerostichus (Oreophilus) jurinei (Panzer, 1803)
Material examined: “Fruska Gora”, 1 f. (MIZ); “Fruska Gora Syrmien.”, 3 m., 6 f. (MIZ).
Notes. New species for Serbia. First report of Oregphilus Chaudoir, 1838 from Serbia.

Prerostichus (Oreophilus) variolatus (Dejean, 1828)

Matetial examined: “dép. d’Uzice Murtenica Planina Serbie occidentale” / “juin 1923 R.
Jeannel, A. Magdelaine et A. Winkler”, 2 s. (NMW).

Notes. New species for Serbia. The series from Murtenica Mt. is referred to ssp. carniolicns
Ganglbauer, 1891.

Prerostichus (Parabaptoderus) brevis (Duftschmid, 1812)

Material examined: “Yugoslavia: Kopaonik Mts., Subo Rudiste. 1800-2100m. 23-25.v.1936.” /
“V. & E. Martino. B.M.1938-733”, 1 s (BMNH).

Notes. Species already recorded from the Kopaonik Mt. (CURCIC et al., 2007: 251).

Pterostichus (Phonias) strenuus (Panzer, 1796)

Material exmained. “Fruska Gora Syrmien.”, 1 s. (MIZ).

Notes. First exact record from the Vojvodina Province. Species was noted from Vojvodina
without exact data (CURCIC et al., 2007: 252).
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Prerostichus (Pseudomaseus) gracilis (Dejean, 1828)

Material examined: “Fruska Gora”, 1 s. (NMW).

Notes. First exact data from the Vojvodina Province. Species was cited for Vojvodina with-
out exact data (CURCIC et al., 2007: 255).

Prerostichus (Pseudomaseus) anthracinus (Illiger, 1798)
Material examined. SERBIA. “Jugoslavia Arandjelovac 20.VII-2.VIII °35 H. ]. Mac Gil-
lavey”, 2 5. (ZMAN).

Prerostichus (Pseudosteropus) illigeri (Panzer, 1803)

Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien”, 1 s. (MIZ).

Notes. New species for Serbia. First report of Pseudosteropns Chaudoir, 1838 from Serbia.
Apart from the first and second specimens properly labeled from Fruska Gora, I have found 15
more specimens, which most probably come from the same locality.

Pterostichus (Pterostichus) brucki Schaum, 1859
Material examined: “dép. d’Uzice Murtenica Planina Serbie occidentale” / “juin 1923 R.
Jeannel, A. Magdelaine et A. Winkler”, 5 s. (MNHN).

Prerostichus (Pterostichus) fasciatopunctatus (Creutzer, 1799)
Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien.”; 9 s. (MIZ).
Notes. Second data for Serbia and first one for the Vojvodina Province. This species was
hitherto known only from the Lim River Valley (CURCIC et al., 2007: 256).

Platyderus (Platyderus) rufus (Duftschmid, 1812)
Material examined: “Yugoslavia Beograd, Topcider. 20-21.iii.1936 V. & E. Martino.
B.M.1938-733”, 1 m. (BMNH).

Laemostenus (Laemostenus) venustus (Dejean, 1828)

Material examined: “Fruska Gora”, 1 s. (NMW).

Notes. First exact record for Serbia and first one from the Vojvodina Province. CURCIC et
al. (2007: 268) have indicated it for the country without exact locality.

Laemostenus (Pristonychus) punctatus (Dejean, 1828)
Material examined: “Fruska Gora Syrmien.”; 4 s. (MIZ); “Tschatschak Serbia”, 1 s.
Notes. Species cited for Fruska Gora (CURCIC et al., 2007: 269, as L. zerricola (Herbst,
1784)).

Amara (Amara) anthobia A. Villa & G.B. Villa, 1833

Material examined: “Fruska Gora Syrmien.”, 2 s. (MIZ).

Notes. First exact record from the Vojvodina Province. Species was noted for Vojvodina
without exact data (CURCIC et al., 2007: 272).

Amara (Amara) curta Dejean, 1828
Material examined: “Fruska Gora”, 1 s. (MIZ).
Notes. First record from the Vojvodina Province.
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Amara (Amara) lunicollis Schiedte, 1837

Material examined: “Fruska Gora”, 1 s. (MIZ).

Notes. Species cited only from Krusevac (CURCIC et al., 2007: 276). Second record from
Serbia and first one from the Vojvodina Province.

Amara (Amara) montivaga Sturm, 1825
Material examined: “Fruska Gora Syrmien”, 1 s. (MIZ).
Notes. Species cited for the Fruska Gora Mt. (CURCIC et al., 2007: 276).

Amara (Amara) nitida Sturm, 1825

Material examined: “Fruska Gora”, 1 s. (M1Z).

Notes. First exact record from the Vojvodina Province. Hitherto this species was noted for
Vojvodina without exact data (CURCIC et al., 2007: 277).

Amara (Amara) ovata (Fabricius, 1792)
Material examined: “Fruska Gora Syrmien.”, 6 s. (MIZ).
Notes. First exact record from the Vojvodina Province.

Amara (Amarocelia) erratica (Duftschmid, 1812)
Material examined: “Serb. Kopaonik Suvo Rudiste VII.10, Rambousek”, 1 s. (MNHUB).
Notes. Species recorded from Fruska Gora Mt. (CURCIC et al., 2007: 282).

Amara (Bradytus) fulva (O.E Miiller, 1776)
Material examined: “Fruska Gora”, 6 s. (MIZ); “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. CURCIC et al. (2007: 281) have cited it for Vojvodina (Deliblato Sands; Dolovo).

Amara (Curtonotus) aulica (Panzer, 1796)
Material examined: “Fruska Gora”, 1 s. (MIZ); “Fruska Gora Syrmien.”, 2 s. (MIZ).
Notes. CURCIC et al. (2007: 281) have cited it for the Vojvodina Province (Kumane).

Amara (Paracelia) quenseli (Schonherr, 18006)
Material examined: “Kopaonik Serb. 27.8.24”, 1 s. (MNHUB).
Notes. Species noted from the Kopaonik Mt. (CURCIC et al., 2007: 285).

Amara (Paracelia) serdicana Apfelbeck, 1904
Material examined: “Serb. HIf. Nis”, 1 s. (MNHUB).
Notes. First exact record from the country.

Amara (Xenocelia) ingenua (Duftschmid, 1812)
Material examined: “Fruska Gora”, 1 s. (MIZ).
Notes. CURCIC et al. (2007: 283) have listed it for the Vojvodina Province.

Zabrus (Pelor) rhodopensis Apfelbeck, 1904

Material examined: “Mazedonien Moravatal 3.9.1934 Zwick S.”, 1 s. (MNHUB).

Notes. Species cited with exact record only from Surdulica (CURCIC et al., 2007: 290, as
Z. balcanicus rhodopensis).



90 Borislav Guéorguiev

Zabrus (Pelor) incrassatus (Ahrens, 1814)
Material examined: “Mazedonien Moravatal 3.9.1934 Zwick 8., 1 s. (MNHUB).
Notes. Species known only from South Serbia (CURCIC et al., 2007: 290).

Zabrus (Zabrus) tenebrioides (Goeze, 1777)
Material examined: “Fruska Gora”, 2 s. (MIZ).
Notes. CURCIC et al. (2007: 292) have cited it for the Vojvodina Province.

Polystichus connexus (Geoflroy, 1785)

Material examined: “Fruska Gora Syrmien.”, 6 s. (MIZ).

Notes. Species noted for Vojvodina without exact data (CURCIC et al., 2007: 293). First
exact record from the Vojvodina Province.

Conclusion

This paper reports 157 species from Serbia. Twenty species, e.g. Bewbidion concoernlenm, Tachy-
ura diabrachys, Trechus constrictus, . limacodes, T. rotundipennis, Harpalus taciturnus, Ophonus brevicol-
lis, Trichotichnus laevicollis, Bradycellus distinctus, Cymindis lineola, C. macularis, Badister meridionalis, B.
sodalis, Perigona nigriceps, Limodromus krynickii, Pterostichus incommodus, P. aterrimus, P. jurinei, P. vari-
olatus, and P. illigeri, are first reported from Serbia. The tribe Perigonini, the genera Perigona and
Trichotichnus as well as the subgenera Tarsostinus, Trimorphus, Trechicus, Oreophilus, and Pseudostero-
pus are also first reported for the country. Nine species, e.g. Harpalus caspins, Ophonus puncticeps,
O. stictus, Stenolophus abdominalis, Badister collaris, B. peltatus, Pterostichus cursor, Laemostenus venustus,
and Awmara serdicana, are first reported for Serbia with exact data/localities. Other seven species
(Sinechostictus doderoi, Chlaenins olivieri, Harpalus tenebrosus, H. servus, H. subeylindricus, Pterostichus
Sasciatopunctatus, and Amara lunicollis) are confirmed for the fauna, being noted for second time
from Serbia. Finally, 111 species are recorded from the Vojvodina Province, as 108 of them
come from the Fruska Gora Mt. 56 species are first cited for the Vojvodina Province, and 13
more are first recorded for it with exact data.

Notes on the forest carabid fauna of FruSka Gora Mt.

Fruska Gora is often treated as the northern- and easternmost branch of the Dinaric Mts.
(CVETIC, SABOVLJEVIC, 2005). Based on an analysis of the ranges of 15 typical forest
species (from Leistus Frolich, Aptinus Bonelli, Trechus Clairville, Abax Bonelli, Mo/ogps Bonelli,
Cheporus Latreille, Oreophilus Chaudoit, Psendosterapus Chaudoit, and Prerostichus Bonelli s.stt.), we
may conclude that Fruska Gora has played the role of a forest “island” in the South Pannonian
Plane and acts as a refuge of East Alpine — West Dinaric forest fauna. The analysis shows that
fourteen of the investigated species inhabit the Eastern Alps and the westernmost area of the
Balkans but not the main area of the Balkan Peninsula. Most of these species are also distribut-
ed more or less widely in Central Europe from France to West Ukraine. This inference is similar
to that of SOLYMOS et al. (2004) that the forest snail fauna of Fruska Gora is composed of
general Central European species.
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HoBu Aansau 32 6peMbapure-6eraun (Coleoptera: Carabidae) na Cepbousa

Bopucaas TEOPITIEB

(Pesrome)

B koaAexmunTe Ha ceaem eBporeiicku Mysen ca ycranoseHn 1887 exsemmafpa ot 157 Buaa
ot cemerictBo Carabidae ot Copbus. Apasecer BuAa, 5 MOAPOAA, 2 poaa u 1 Tpubyc ca HOBH
3a dpayHATA Ha CTpaHATa, 9 BUAA €A IIYOAUKYBAHM 32 ITHPBU IIBT C TOYHH HAXOAUIIA, 2 APYTH 7
BHAQ — 32 BTOPH IIbT 3a crpanara. O6mo 111 Buaa ca choOIIeHu 32 aBTOHOMHATA IIPOBHHITHA
BoiiBoauna, kato 56 BuAa ca HOBM 3a Helnara (payHa, a Apyru 13 ca cbhoOIIEeHH 3a Hes 32
ITBPBU ITBT C TOYHH HAXOAKH.
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Cucujidae (Coleoptera: Cucujoidea) — a new family
to the fauna of Bulgaria

Botislav GUEORGUIEYV, Danail DOYCHEYV, Dinko OVCHAROV

GUEORGUIEV B., DOYCHEV D., OVCHAROV D. 2008. Cucujidae (Coleoptera: Cucujoidea —
a new family to the fauna of Bulgaria. — Historia naturalis bulgarica, 19: 93-97.

Abstract. The family Cucujidae Latreille, the genus Cueujus Fabricius, and the species C. cinnaberinus
(Scopoli) are recorded for the first time in the fauna of Bulgaria.

Key words: Coleoptera, Cucujidae, Cueujus, first records, Bulgaria.

At least 119 families of Coleoptera, in the sense of the classifications of HANSEN (1991),
BROWNE & SCHOLTZ (1995) and LAWRENCE & NEWTON (1995) inhabit Bulgaria. Until
this communication we had no records for the country only for Cerophytidae, Phloiophilidae,
Phloeostichidae, Cucujidae, Prostomidae, and Boridae.

The Cucujidae Latreille, 1802, sometimes called “flat bark beetles” are a family of distinctively
flat beetles found worldwide under the bark of dead and living trees. The family is one of the
smallest ones and consists of 47 species distributed in four genera (THOMAS, 1999; LEE
& SATO, 2007). Cucujidae have elongate parallel-side bodies ranging from 6 to 25 mm in
length. Most are brown colored, while others are black, reddish or yellow. Head is triangular
in shape, with filiform antennae of 11 antennomeres, and large mandibles. The pronotum is
narrower than the head. Both larvae and adults live under the batk, otherwise little is known
of their habits. The family was formerly larger, with subfamilies Laemophlocinae, Silvanainae,
and Passandrinae (and some tenebrionid genera to boot), but recent revision has raised the
subfamilies to family status (PAKALUK et al., 1994; LAWRENCE & NEWTON, 1995).

Six species from two genera, e.g. Cucnjus Fabricius, 1775 (with 2 spp.) and Pediacus Schuckard,
1839 (with 4 spp.) are known to inhabit Europe as one of the species is endemic to the Canary
Islands (SLIPINSKI, 2004). A single species is reported below for the first time for Bulgaria
(Fig. 1). The examined material is preserved in the collection of the National Museum of
Natural History, Sofia.

Cucujus Fabricius, 1775
Cucujus cinnaberinus (Scopoli, 1763)

Material examined: Rila Mountain, Borovets (= Tcham Kutia), 30.VII1.1927, P. Drenski
leg., 2 adults; Eastern Stara Planina Mt.: Longoza Place, Nova Shipka Village, 23.1X.1949, 2
specimens, under bark of fallen tree, N. Karnoschitzky leg.; Eastern Stara Planina Mt.: Longoza
Place, 24.1X.1949, S. Kantardjieva-Minkova leg., 2 adults, under bark of trunks; Maleshevska
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Planina Mt., 1240 m, 1.7 km east of Razdol Village, 35-year old plantation of Pinus sylvestris L.,
1 adult in bark beetles slit trap baited with pheromone dispenser for Orthotomicus erosus (Woll.)
(Coleoptera: Curculionidae: Scolytinae), 11-19.V.2006, D. Doychev leg.; same locality, 2 adults
and 10 larvae under bark of dead stem of P. sylestris 1., 28.111.2008, D. Doychev leg.; same
locality, 1 adult in bark beetles slit trap baited with pheromone dispenser for Ips sexdentatus
(Borner) (Coleoptera: Curculionidae: Scolytinae), 11-25.1V.2008, D. Doychev leg,; 1 adult, 1
pupa and 10 larvae under bark of dead stem of P. sylvestris L., 12.1X.2008, D. Doychev leg;
in pupa chamber of Rbagium inguisitor 1.. (Coleoptera: Cerambycidae), the adult specimen
was found in abandoned pupa chamber of Rbagium inquisitor 1.. (Coleoptera: Cerambycidae);
Maleshevska Planina Mt., 950 m, 5 km E of Razdol Village, 35-year old plantation of Pinus
sylvestris 1., 1 larva and remains (heads, pronotums and elytrae) of adults under bark of dead
stems of Scots Pine, 11.IV.2008, D. Doychev leg,; Maleshevska Planina Mt., 840 m, 7 km E of
Razdol Village, 35-year old plantation of Pinus sylvestris 1., 1 larva under bark of dead stems of
Scots Pine, 25.1V.2008, D. Doychev leg

Remarks: Most probably, the materials from the Longoza Place come from one and the
same locality. The species is indicated to occur in Norway, Sweden, Finland, Estonia, Latvia,
Lithuania, Germany, Poland, Belarus, Ukraine, Russia, France, Switzetland, Austria, Czech
Republic, Slovakia, Hungary, Romania, former Yugoslavia (SLIPINSKI, 2004; TUCN, 2007).
According to ITUCN (2007) the species is treated as vulnerable (VU Alc) - considered to be
facing a high risk of extinction in the wild. C. cnnaberinus is also included in the Annex II
of the Natura 2000 (EC Habitats Directive, 2006) and in the Appendix II (strictly protected
fauna species) of the Bern Convention (Convention on the conservation of European wildlife
and natural habitats, 01.03.2002). The recently collected larvae, pupa and adults (Figs. 2-4)
were found on standing dead trees which were dried two years ago because of attacks of Ips
acuminatus (Gyll.) (Coleoptera: Curculionidae: Scolytinae).
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Fig. 2 Fig. 3 Fig. 4

Figs. 2-4. Photos of larva, pupa, and adult of Cuenjus cinnaberinus: Fig, 2. Larva, dorsal view; Fig, 3. Pupa, ventral
view; Fig, 4. Adult, dorsal view

Another European species from the same genus, Crueujus haematodes Exichson, 1845, is recorded
for Austria, Czech Republic, Estonia, France, Hungary, Italy, Poland, Romania, Slovakia, Spain,
Sweden, Switzerland, Ukraine, Serbia (SLIPINSKI, 2004). According to DAJOZ (2000) this
species has not been recorded in the last hundred years, and until now it is not recored from
Bulgaria, too.

The species of Cuenjus live under the decaying bark of deciduous trees, mainly elm, oak,
beech, rarely coniferous (ZAHRADNIK, 1999). The larvae are predators as their habitus
resemble that of the larvae of the genus Pyrochroa Geoffroy, 1762 (Coleoptera: Pyrochroidae)
(DAJOZ, 2000). They are on the way of extinction in Europe (ibid.). The adults of Cuenjus can
be distinguished from those of Pediacus, which is likely to be found in Bulgaria, by the characters
shown in Table 1.

Table 1.
Status of several characters in the genera Cucujus and Pediacus

Character Cucujus Pediacus

Temporae Highly protuberant Not protuberant

Width of head Wider than pronotum Not wider than pronotum
Size of body Longer than 10.0 mm Less than 5.0 mm

Antennae Without club With 3-segmented club
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Cucujidae (Coleoptera: Cucujoidea) — HOBO cemelicTBO
3a payHaTa Ha Bearapusa

Bopucaas TEOPI'MEB, Aanana AOWNYEB, Aurxo OBUAPOB

(Pesrowme)

Taxconnre Cucujidae Latreille, Cucnjus Fabricius u C. cinnaberinus (Scopoli) ce cpobrasar 3a
1IpbB I1bT 3a payHara Ha bearapus. [IpeacraBenu ca Geaesn, HO3BOAABAIIM ¢(OPUKACHO PA3AH-
uaBaHeTo Ha poaa. Buawt C. cnnaberinus e Bkarouen B UepBeHnsd crimcbk Ha MexAyHAPOAHMSA
cpro3 3a samuTa Ha npupoaara (IUCN), mpuaoxenue 11 ma esponeiickara mpexa Natura 2000
n npuAoxenne 11 #a beprckara konsenius (Bern Convention). Hacr oT pesyATaTnTe €a IIOAY-
wenn npu pabora 1o npoekt Ne BV-AH-01/2005 “BuaoB cbCTaB, CTOIAHCKO 3HAYCHUE H Bb3-
MOZKHOCTH 32 KOHTPOA cperty koposaute (Coleoptera, Scolytidae), passuBariiu ce B KyATypH OT
6saa 0op (Pinus sylvestris 1..) B pariona ma AA Crpymsarn, dpunarcupan or MUHHCTEPCTBOTO Ha
obpasosanuero u Haykata (MOH) ma Penryoanka bearapus.
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3ooaoruunu npoyusanusa B TyHuc

ITasen CTOEB

ITo moxama Ha PBKOBOAHTEAS HA OTACAA 3a OHOpasHoOOpasme M OHOAOTHA HA IIOIYAAITHHTE KbM
TyHusuiickns MHCTUTYT 32 IpHAOKHH OmoAormanm mHayku A-p Cama Hoympa mpes mecerr mapr
2008 r. mpucruraax B TyHuC 32 KOHCyATanus Ha AOkTopanTKara Hecpur Axepu. Ocen oOyuenue,
IIOCEIICHIETO IIPEABIIKAALLIE B TEPEHHU IIPOYUBAHUS 32 CHOUpPAHE HA MATEPUAA 33 AUCEPTALIUATA I HA
tema “Takconomuunu n Ouoreorpadpekn uscaeapanua Ha mupuanoante (Chilopoda, Diplopoda) na
Tynuc”. ITpryBarero Mu Oe pUHAHCOBO IOAKPEIIEHO U OT My3ed “@uiisp” B Unkaro.

B pamkure ma 6anszo eann mecerr ¢ Hecpun mammnaxme map 3700 km, cnbpaxme marepuas B 80
PabOTHI ITAOIIIAAKI 1 H3CACABAXME ITOUBEHATA (DAYHA B PASAMYIHI MECTOOOHTAHMA: TOPH OT ABO (Quercus
suber, Q. faginea, Q. ilex), 6op (Pinus halepensis), moasmm ot Stipa tenacissima, MOAYITYCTHHN ¥ IMyCTHHH,
oasucu ¢ Pheonix dactylifera, rpaanam ot Olea europaea, ckanucrn mopceku Operose, merepn u Ap. Boaad
Hu Gere AOOPHAT IIOAEBU 300AOr U 3amaseH IpupopoArobures Puaa Oynu. Bobupexn ge ocHOBHO
BHHUMaHUE O€ OTACACHO HAa MHOTOHOKKUTE, CIPYBETKHTE HU ITbAHHXA U IIAfllM, CKOPIIMOHH, OXAIOBH,
OpbMOApH M BCAKAKBU APYTH Oe3rpbOHaunu xuBoTHHA. C momorrra Ha creacosora Moxamea Tuyepu
ITOCETUXME YCTHPH ITerepn B kaperosns macus 3apyen (Jebel Zaghouan). Ocobeno muTepecHa ce okasza
mpomactTa CHANOYTaOpHH, B KOATO YAOBUXME HOBH 32 HAYKATA TPOTAODHOHTEH IICEBAOCKOPITHOH OT POA
Roncus (B. IetpoB, ycTHO ChOOIIEHNE) I MHOTOHOKKA OT POA Eupolybothrus, a maako mpeAr Aa OTITbTYBaM
obparno 3a Bearapus or memepara I'poT ae Aa MUH HAIIUAT THA AOHECE HOB 32 HayKaTa GpbMOap OT poA
Laemostenus (b. T'eoprues, ycTHO ChOOIICHIE).

CrerpracHO  BHEMaHme OOBpPHAXME HA KHBOTHHTE,
JKHBECININ B IIYCTHHATA OKOAO Ay3s u B oasmcure B To3yp,
Tamap3sa u 'abec. IlycTumaTa ¢ HETUIIIYHO MECTOOOHTAHIIE
32 IIOBEYECTO MHOIOHOMKKH, 3aTOBA C TOAAMA W3HCHAAA
YCTAHOBHXME, Y€ CKOAOIICHApaTa Scolopendra canidens xusee
B IICHKA HA MECTA, KbAETO BAArATA € OCKbAHA HAH CHBCEM
amrca. CBINUAT BHA YCTAHOBHXME H Kpail Aoyaper, KOeTo
IIPEACTABAABA HAN-IOMKHATA HAXOAKA Ha Myriapoda B Tymrc. B
ITOAYITyCTHHHUTE ¥ IIyCTHHHHITE OOAACTH YECTO HAMHPAXME

IIOA KAMBHI €APHTE CKOPIHOHE Scorpio maurus u Androctonus
sp. Harpkmaxme ce u Ha HAKOu abPHKAHCKH 3€MHOBOAHH M (. 1.
BAeuyrH — Rana sabarica, Tropiocoltes tripolitanus, Chalcides
ocellatus, Acanthodactylus boskianus n Hemorrhois algirus, qact
OT KOHUTO B MOMEHTA ITOITBABAT KOACKIIMUTE Ha MY3€sl.

Macroprotodon  cucullatus B

[Tpupoaen mapk Yamom.

Tosa wreryBane B TyHuc He 6e wppBoTo 32 yueHu ot HITM. Tyrnsuiickara dpayHa € IpoydBaHa oIrie
or cr.H.c. A-p Croure AHApees, koiTo mpe3 1973-1974 r. yuactBa B IOABOAHA aPXCOAOTHYHA CKCIICAUIINA,
THPCEIIA OCTAHKH OT IPUCTAHUINETO Ha (puHukuiickus rpas Kapraren, a mpes 2006 r. cr.u.c. a-p Crosu
BertkoB, CbBMECTHO € TEPMAHCKH ACIHAOIITEPOAO3H, KOACKIIHOHIPA HACCKOMHI B PA3AUYHE PAHOHI HA
crpanaTa. OcBeH AOOPHUTE KOHTAKTH, KOUTO YCTAHOBUXME M 3HAYNTCAHUA MATCPHAA, KOUTO IT[C TIOITbAHI
MY3CHHITE KOACKITHI, BAXKHO € AA CE OTOCACIKH, Y€ IPE3 MOCACAHUTE AcceTuAeTns yacn or HITM axrmero
YIACTBAT B M3CACABAHETO HA appHUKAHCKATA PayHA M TOBA TPAOBA AA ITPOABAKI I 3AHAIIPCA.
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Contribution to the taxonomy of Dicyphus constrictus (Boheman, 1852)
(Heteroptera: Miridae)

[Michail JOSIFOV

, Nikolay SIMOV

JOSIFOV M., SIMOV N. 2008. Contribution to the taxonomy of Dicyphus constrictus (Boheman,
1852) (Heteroptera: Miridae). — Historia naturalis bulgarica, 19: 99-110

Abstract. Dicyphus constrictus eduardi ssp.n. is desctibed from the high mountains in Bulgatia.
The taxon is obligatory stuck to katst regions and is associated with Geranium sylvaticum var.
glanduligerum and Geranium macrorrhyzum.

Key words: Dicyphus constrictus eduardi ssp.n., Heteroptera, Miridae, Bulgaria

In his wotk on the taxonomy of the genus Dicyphus the prominent European heteropterist
Eduard Wagner supposed that the populations of Dicyphus constrictus (Boheman, 1852) from
the mountains in Middle and Southern Europe most probably represent a separate subspecies
(WAGNER, 1951). However, in the same work, or later in his monograph on Mediterranean
mirids (WAGNER, 1974) he refrained from designating it as a subspecies, most probably
because of lack of sufficient material.

During the investigation of true bug fauna in karst regions in Bulgaria, differences were found
between the diagnostic characters mentioned in the description and the diagnosis of Dicyphus
constrictus (WAGNER, 1952, 1961, 1974; WAGNER & WEBER, 1964) and the characters of
Bulgarian specimens. To clarify whether these differences are reliable, we compared material
from Northern Europe with material from the high Bulgarian mountains.

Abundant matetial of Dicyphus constrictus collected by the authors in Northern Europe
(33 males and 48 females — Bornholm Island, Gudhjem, 20.08.1966, M. Josifov leg.) and in the
high Bulgarian mountains, stored at the collections of the Institute of Zoology and National
Museum of Natural History — BAS, was investigated. The indices published in Wagner’s works
(WAGNER, 1951, 1974), and Univariate Statistics — ANOVA test were used. The results give
us reason to determine the populations of Dicyphus constrictus inhabiting the coniferous belt of
high mountains in Bulgaria as a separate subspecies.

Dicyphus constrictus eduardi ssp. n.

Holotype: 1 male, Bulgaria, Rila Mts., 1400 m a.sl, village of Borovets, Varnika Site,
20.08.1971, leg. M. Josifov

Paratypes: 32 males and 24 females, same locality as holotype; 1 male Bulgaria, Rila Mts.,
1400 m a.s, village of Borovets, Varnika Site, 31.07. — 03.08.1958, leg. M. Josifov; 5 males and
3 females Bulgaria, Rila Mts., 1400 m a.sl, village of Borovets, Varnika Site, 06.09.1980, leg. M.
Josifov; 7 males and 1 female Bulgaria, Rila Mts., 1400 m a.s.1, village of Borovets, Varnika Site,
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16.08.1975, leg. M. Josifov; 13 males and 1 female Bulgaria, Slavyanka/ Alibotush Mts., 1600
m, 12.08.1979, leg. M. Josifov; 1 male and 8 females Bulgaria, Pirin Mts., 1800 m a.s.], Bayuvi
Dupki Reserve, 13.08.1980, leg. M. Josifov; 6 males and 13 females Bulgaria, Pirin Mts., 1800
m a.s.], Bayuvi Dupki Reserve, 14.08.1979, leg. M. Josifov; 2 males Bulgaria, Pirin Mts., 1800 m
a.s.l, near hut P. Yavorov, 30.08.2001, leg. N. Simov; 15 males and 6 females Bulgaria, Pirin Mts.,
1800 — 1900 m a.s.l, Bayuvi Dupki Reserve, 31.08.2001, leg, N. Simov

The type material is deposited in the National Museum of Natural History, Sofia
(NMNHS).

Diagnosis

Differs from Dicyphus constrictus constrictus (Boheman, 1852) by larger body size (Fig. 1 and
2), longer antennae and hind tibia, wider vertex, bigger value of the synthlipsis / eye width ratio,
lower value of head width / length first antennal article ratio, bigger value of second antennal
article length / head width ratio, bigger value of pronotum width / head width ratio, bigger
value of hind tibia length / head width ratio and by differences in the curve of left paramere.
For the levels of significance of the differences between the morphometric characters and the
ratios used in the compatison of Dicyphus constrictus eduardi ssp.n. and Dicyphus constrictus
constrictus (Boheman, 1852) see Table 4.

Description

Males

Predominantly macropterous. Greenish-yellow, dry specimens yellowish. Parallel. Body
about 1.6 (macropterous) as long as hind tibia. Head brown to black. Longitudinal stripes on the
frons and vertex, medial longitudinal stripe on the clypeus, spots on maxillary and mandibular

Fig. 1. Males — a: Dicyphus constrictus eduardi ssp.n.; b: Fig. 2 Females — a: Dicyphus constrictus eduardi ssp.
Dicyphus constrictus constrictus (Boheman, 1852). (scale n; b: Dicyphus constrictus constrictus (Boheman,
bar, 1mm) 1852). (scale bar, 1mm)
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plates (in pale specimens entire maxillary and mandibular plates), gula and bucculae yellowish.
Synthlipsis about 1.13 (macropterous), 1.03 (brachypterous) as wide as eye. Head width is about
1.36 (macropterous), 1.77 (brachypterous) bigger than length of 1* antennal article. 1* antennal
article reddish, in some datk specimens brown. 2° antennal article yellowish with brownish
apical and basal parts, about 3.14 (macropterous), 2.53 (brachypterous) as long as 1* antennal
article and about 1.43 (mactopterous), 1.58 (brachypterous) as long as 3* antennal atticle.
Length of 2™ antennal atticle about 2.3 (macropterous), 1.43 (brachypterous) bigger than head
width and about 1.7 (mactropterous), 1.29 (brachypterous) bigger than pronotum width. 3* and
4™ antennal article brownish, except for yellowish basal part of 3.

Collar white-grayish with brownish spots on lateral sides.

Pronotum white grayish on dorsal side, about 1.33 (macropterous), 1.11 (brachypterous)
as wide as head. Calli yellowish-brown. Propleuron with big brown spots. Scutellum yellowish
— brown with brown medial stripe and spots near basal corners.

Hemelytra slightly transparent, grayish-yellow with brownish spots on the apices of
exocorium, corium, cuneus and posterior of claval commissure . Membrane transpatent, light
smoky. Veins yellowish to brown.

Legs yellowish. Femurs with reddish-brown spots on the dorsal side. Apical patt of 3%
tarsal article brownish. Hind tibia length about 4.53 (macropterous), 3.36 (brachypterous) times
bigger than head width.

Abdomen greenish, in dry specimens yellowish to brownish.

Male genitalia like in nominotypical subspecies with differences in curve of left paramere:
see Figs. 3 and 4, sce also fig. 12 A, B in WAGNER (1951).

Measurements. — see Table 1 and Table 3.

Females

Predominantly brachyprerous. Greenish-yellow, dry specimens yellowish. Parallel. Body
about 1.4 (brachypterous), 1.7 (macropterous) as long as hind tibia. Head brown to black.
Longitudinal stripes on the frons and vertex, medial longitudinal stripe on the clypeus, spots
on maxillary and mandibular plates (in pale specimens entire maxillary and mandibular plates),
gula and bucculae yellowish. Synthlipsis about 1.2 (brachypterous), 1.16 (macropterous) as wide

| e

o

Fig. 3. Left paramere of Dicyphus constrictus eduardi — Fig. 4. Left patamere of Dicyphus constrictus constrictus
ssp.n. (scale bar, 0,1mm) (Boheman, 1852). (scale bar, 0,1mm)
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as eye. Head width is about 1.5 (brachypterous), 1.43 (macropterous) bigger than length of 1*
antennal article. 1 antennal article reddish, in some dark specimens brown. 2™ antennal article
yellowish with brownish apical and basal parts, about 2.68 (brachypterous), 2.81 (macropterous)
as long as 1% antennal article and about 1.23 (brachyptetrous), 1.37 (mactopterous) as long as 3™
antennal article. Length of 2™ antennal article about 1.78 (brachypterous), 1.96 (macropterous)
bigger than head width and about 1.53 (brachypterous), 1.34 (macropterous) bigger than
pronotum width. 3* and 4* antennal article brownish, except for yellowish basal part of 3.

Collar white-grayish with brownish spots on lateral sides.

Pronotum yellowish, about 1.17 (brachyterous), 1.47 (macropterous) as wide as head. Calli
yellowish — brown. Propleuron with big brown spots. Scutellum yellowish — brown with brown
medial stripe and spots near basal corners.

Hemelytra slightly transparent, greyish — yellow with brownish spots on the apices of
exocorium, corium, cuneus (macroperous) and posterior of claval commissure (macroperous).
Membrane (macropterous) transparent, light smoky. Veins yellowish to brown.

Legs yellowish. Femurs with reddish-brown spots on the dorsal side. Apical part of 3™ tarsal
article brownish. Hind tibia length about 4.03 (brachypterous), 4.2 (macropterous) times bigger
than head width.

Abdomen greenish, in dry specimens yellowish to brownish. Dorsal side darker than
ventral.

Measurements. — see Table 2 and Table 3.

Etymology
The new subspecies is dedicated to Eduard Wagner who first reported the differences
between the populations of Dz'cyp/ms constrictus from Northern and Southern Europe.

Distribution

Up to now the new subspecies was known only from the Balkan Peninsula — Bulgaria: Rila,
Pirin and Slavyanka/ Alibotush Mts. The tecords of Dicyphus constrictus for Bulgarian fauna
(JOSIFOV, 1969, 1970, 1976, 1983, 1986, 1990; HEISS & JOSIFOV, 1990; GUEORGUIEV
etal, 1998; KERZHNER & JOSIFOV, 1999) refer to new subspecies. Other records from the
Balkan countries (Slovenia and Croatia) (GOGALA & MODER, 1960; GOGALA & GOGALA,
1986, 1989; HORVATH, 1900) are from territories outside of the Balkan Peninsula. The
records from Slovenia (GOGALA & MODER, 1960; GOGALA & GOGALA, 1986, 1989)
ate erroneous, misidentifications with Dicyphus stachidis wagneri Tamanini, 1956 (GOGALA,
2006). The record from Croatia: Breze (Brezje) (HORVATH, 1900) is doubtful in the light of
the above cited new results of the investigation of mirid fauna of Slovenia (GOGALA, 2000).
The locality Brezje is close to Slovenian localities and is at a very low altitude (200 m a.s.l.)
compated to the altitude preference of Dicyphus constrictus in Southern and Central Eutope
—above 1000 m (WAGNER, 1958 , 1961; WACHMANN et al., 2004; own data).

Biology

Dicyphus constrictus eduardi ssp. n. is obligatory stuck to karst regions and is associated
with Geranium sylvaticum var. glanduligerum (Fig. 5) and Geranium macrorrhyzum (Fig. 6).
Records of Salvia and Digitalis like food plants of Dicyphus constrictus in Bulgarian (JOSIFOV,
1969, 1983) are erroneous. In contrast to Dicyphus constrictus eduardi ssp. n., a nominotypical

subspecies was recorded on Stachys sylvatica, Stachys sp., Melandryum sp., Lychnis sp., Galeopsis
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Table 4

Levels of significance of differences between morphometric characters and ratios used in com-
patison between Dicyphus constrictus eduardi ssp.n. and Dicyphus constrictus constrictus (Boheman,
1852).

Dicyphus constrictus eduardi ssp.n. | Dicyphus constrictus constrictus (Boheman, 1852)

Males Females
Head width p<0.01
Synthlipsis p<0.01 p<0.05
Length 1% antennal article p<0.001 p<0.001
Length 2™ antennal article p<0.001 p<0.001
Length 3" antennal article p<0.001 p<0.001
Length 4™ antennal article p<0.01
Eye width p<0.001
Pronotum width p<0.001
Hind tibia length p<0.01 p<0.001
Length 1* tarsal article p<0.001 p<0.001
Length 2™ tarsal article
Length 3 tarsal article
Body length p<0.001 p<0.01
Synthlipsis / eye width p<0.001 p<0.05
Length 2* antennal article / length 1% antennal article p<0.05
Length 2* antennal article / length 3* antennal article p<0.01
Head width / length 1% antennal article p<0.001 p<0.001
Length 2" antennal article / head width p<0.001 p<0.001
Length 2™ antennal article / pronotum width p<0.001
Pronotum width / head width p<0.05 p<0.001
Body length / hind tibia length p<0.01
Hind tibia length / head width p<0.001 p<0.001

sp., Aconitum sp., Salvia sp. and Urtica sp. (WAGNER, 1958, 1961, 1974; WACHMANN et al.,
2004).

The new subspecies inhabits karsts regions in the coniferous belt (Fig. 7) of the above-cited
mountains, between 1400 to 1900 m above sea level.



Contribution to the taxonomy of Digyphus constrictus... 107

Fig. 6. Geranium macrorrhyzum — host plant of Dicyphus constrictus eduards ssp.n.
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Fig. 7. Typical habitat of Dicyphus constrictus eduardi ssp.n.
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ITpunoc xeM TakconomusTa Ha Dicyphus constrictus (Boheman, 1852)
(Heteroptera: Miridae)

[Muxama MTOCU®OB|, Huxoaait CUMOB

(Pesrome)

Oumnmcsa ce moust noABuA Dicyphus constrictus eduardi sspn. or Puaa, ITupun n Caassiaka
naanmna. HoBust moaBma ¢ kaaumua, tpoduano cswpsan ¢ Geranium sylvaticum vat.
glanduligerum u Geranium macrorrhyzum. OBGuraBa KapcTOBH PalilOHH B HTAOAUCTHUS IIOSC Ha
cnomenarure maannan mexAy 1400 u 1900 m maamopcka Bucounsa.
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First record of Triturus macedonicus (Karaman, 1922)
(Amphibia: Salamandridae) in Bulgaria

Borislav NAUMOV, Nikolay TZANKOV

NAUMOV B., TZANKOV N. 2008. First record of Triturus macedonicus (Karaman, 1922)
(Amphibia: Salamandridae) in Bulgaria. — Historia naturalis bulgarica, 19: 111-114

Abstract. A record of Triturus macedonicus (Karaman, 1922) in Slavyanka Mt. (SW Bulgaria) from
June 2007 is announced. This is a new species for Bulgarian fauna, and the locality is the easternmost
for the species in general. A short description of the habitat and morphology are given.

Key words: Triturus macedonicus, distribution, morphology, Slavyanka mountain.

Tirturus cristatus superspecies includes five species which are similar in morphology, and
distributed in Europe and West Asia. Two species were already mentioned as occurring in
Bulgaria - Triturus dobrogicns (Kiritzescu, 1903) and Triturus karelinii (Strauch, 1870). The first
occurs along the Danube River and the second inhabits the rest of the country. In 2005 Triturus
eristatus (Laurenti, 1768) was found (TZANKOV & STOYANOYVY, 2008). In this publication we
report an occurrence of the fourth species — Triturus macedonicus (Karaman, 1922). The species
distribution area includes the western part of the Balkan peninsula (ARNTZEN, 2003). This
taxon used to be treated as a subspecies of Triturus carnifex (Laurenti, 1768), occupying the eastern
part of the distribution range, but was recently elevated to a species status (ARNTZEN et al.,
2007). Species distribution of T. dobrogicus and I. karelinii in Bulgaria according to NAUMOV
& STANCHEV (2004) is given in Fig. 1, as well as the known localities of 1. cristatus and T.
macedonicus.

During the zoological expedition to Slavyanka Mt. (SW Bulgaria) on June 9, 2007, one female
T macedonicus was caught in a small pond, and another 4-5 individuals were observed. The pond
is situated in Livade place at 1650 m a.s.l. (UTM: GL18), in a vast meadow in a Bosnian pine
(Pinus heldreichii Christ.) forest. The pond is approximately 27 x 13 m, with a maximum depth
of 0,9 m. About 1/3 of the sutface is occupied by Typha sp., and the rest by the attached and
natant plants and duckweeds. On June 26, 2007, another 16 specimens (9 males and 7 females)
were captured, and on August 1, 2007, one male was observed. The same pond is inhabited
by Salamandra salamandra (Linnaues, 1758) (larvae), Bombina variegata (Linnaeus, 1758), Bufo bufo
(Linnaeus, 1758), Hyla arborea (Linnaeus, 1758), Rana dalmatina Fitzinger in Bonaparte, 1838 and
Natrix natrix persa Pallas, 1814.

Standard morphometric measurements were taken before releasing the specimens back. One
male and one female were collected and are deposed in the collection of the National Museum
of Natural History in Sofia (inventory numbers 111-30-41 and I11-30-42). Wolterstorff index
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(WI) data (WI=100 x fore-limb length/inter-limb length) are presented in Table 1. Our data
are in good agreement with the corrected values of W1 (for T. carnifex), respectively 63.7-67.09
for males and 53.9-59.19 for females (ARNTZEN & WALLIS, 1999). Position of the palatine
tecth and throat coloration were studied too. In most of the studied specimens, the two palatine
tooth rows are neatly parallel, with a relatively large distance at the distal and proximal ends, and
converging at the middle points (Fig, 2). For comparison, a 1. karelinii specimen from Osogovo
Mt. was studied (UTM: FM37). In this species, both rows are close to each other at their distal
ends, and well separated at the proximal (BANNIKOV et al., 1977). In all observed specimens
the throat coloration was neatly the same — orange/yellow with small dark grey spots. The
coloration characteristics of 1. macedonicus are particularly variable and individuals may resemble
any member of the Triturus cristatus superspecies (ARNTZEN & WALLIS, 1999).

The new locality in Slavyanka Mt. is the easternmost for the species. The closest known
locality of I. macedonicus is Livadia at the foot of the mountain Belasitsa (northern Greece)
(ARNTZEN & WALLIS, 1999), situated 50 km southwest of the new locality. In Bulgaria
the nearby localities of T. karelinii are Melnik (UTM: GL09, GEISLER & BRUHL, 1980) and
Levunovo (UTM: FL99, N.Tzankov pers. obs.). From the closest regions in Northern Greece
there are two more (Lake Kerkini and Vrodou Mts., reported by JERRENTRUP, 1990 and
ASIMAKOPOULOS, 1994 respectively), but no information about the species status was given
(T karelinii ot T. macedonicus). They are cited as 1. cristatus.

Slavyanka Mt. together with southern Pirin Mt. were proposed for protected areas as part
of the NATURA 2000 network. Furthermore, the largest part of the mountain falls within the
already existing Alibotush reserve.

44

42

50 km i -

B 7 macedonicus @ T, karelinii

& T cristatus O T dobrogicus

23 24 25 26 27 28

Fig. 1. Distribution of the T7iturus cristatus superspecies in Bulgaria (UTM grid 10x10 km)
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Table 1
Wolterstorff index in both sexes of T. macedonicus from Slavyanka Mts., sample size (n), minimum
value (min), maximum value (max), arithmetic mean (mean), standard deviation (sd).

Sex N Min Max Mean SD
338 9 54.00 66.00 59.56 4.10
QQ 8 49.00 56.00 52.63 2.50

Fig. 2. Palatine teeth form in 7. macedonicus (A) and T. karelinii (B)
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ITepBo croGLIeHNE 32 HaMupaHeTo HA Triturus macedonicus
(Karaman, 1922) (Amphibia: Salamandridae) B Brarapusa

Bbopncaas HAYMOB, Huxoaait LIAHKOB

(Pesrome)

Cpo0ImaBa ce 3a yCTAHOBABAHETO HA HOB BHA 32 (payHATAa Ha DBATapms — MaKeAOHCKH
rpebenect putoH (1riturns macedonicns (Karaman, 1922)). BuAbT e HAMepeH OT aBTOPUTE B MAADK
BoAOeM B ImAaHHHATA CAaBsAHKA. AAACHO € KPATKO OIIMCAHIE HA XabUTaTa H MOP(OAOTHATA HA
yAOBeHHTE ck3eMIAApH. [IpeacTaBeHa ¢ KapTa Ha PasIpOCTPAHCHUETO HA HAABHAA 17iturus
cristatus B bpArapms.
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of a population of Hermann’s (Testudo hermanni boettgeri Mojsisovics,
1889) and Spur-thighed (7estudo graeca ibera Pallas, 1814) tortoises
in Eastern Rhodopes Mountains, Bulgaria
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population of Hermann’s (7estudo hermanni boettgeri Mojsisovics, 1889) and Spur-thighed (7estudo
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Abstract. The numerous fires during the last decade in the area of Eastern Rhodopes (Southeastern
Bulgaria) led to large losses of habitat for the Hermann’s (Testudo hermannz) and Spur-thighed (Testudo
graeca) tortoises. The data from this study demonstrate that the fire in the vicinity of Kolets village,
Haskovo district, has caused large negative impacts on the population of T. bermanni and slightly
lower impacts on T. graeca. The average density of the populations of T. hermanni in the burned areas
(D = 0.7 ind./ha) is 7.2 times lower than that of the control areas (D = 5.3 ind./ha). The differences
in the population densities of T. graeca are smaller, but are still well pronounced — the density for the
burned area (D = 0.5 ind./ha) is 4.2 times lower than that of the control area (D = 2.0 ind./ha). The
recorded mortality due to fire for T. hermanni is 64.3 % (3 = 58.4 %, @ = 73.5 %, juv. = 55.6 %) and
for T. graeca is 18.4 % (3 = 10.5 %, @ = 42.9 %, juv. = 6.3 %).

Key words: Testudo graeca, Testudo hermanni, fire, population density

Introduction

Habitat loss due to human activity is a major threat for most land tortoises (BESHKOV, 1984;
CHEYLAN, 1984; LAMBERT, 1984; SWINGLAND & KLEMENS, 1989), in conjunction
with international trade of these species (LAMBERT, 1980; CHEYLAN, 1984; LAWRENCE,
1987; PEREZ et al., 2004; ZNARI et al., 2005).

The effects of fire on the biological diversity practically depend on the frequency, intensity,
season, and time of day (GILL, 1975; LEMCKERT et al., 2003; WHELAN, 1995). The impacts
of fire on vertebrate species (including land tortoises) include direct mortality of individuals
(TEVIS, 1956; ERWIN & STASIAK, 1979; HEINRICH & KAUFMAN, 1985; WHELAN,
1995; DUCK et al., 1997, CHEYLAN & POITEVIN, 1998; ESQUE et al., 2003) or indirectly:
changes in the vegetation structure (WHELAN, 1995; BROOKS & ESQUE, 2002); decreased
refugia availability and subsequent increase in predation risk (EVANS, 1984; ESQUE et al.,
2003) and increased daily temperature fluctuations (ESQUE et al., 2003).
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The effects of fire on Testudo hermanni have been studied by CHEYLAN (1984) in France,
STUBBS et al. (1981, 1985) in Greece, FELIX et al. (1989) in Spain and HAILEY (2000) in
Greece, but we could not find similar studies for Testudo graeca in particular.

This research quantifies the effects of a large-scale fire on the demographic structure of
populations of Testudo hermanni boetigeri and Testudo graeca ibera in the Eastern Rhodopes.

The significance of this study is due to the fact that the two tortoise species ate of high
conservation importance, but the numerous large-scale fires in Eastern Rhopodes during the
years 1999-2008 have likely resulted in substantial decrease in their populations.

Materials and methods

The study site is situated in the Haskovo district and is part of the Haskovo and Mechkovo
ridges (YORDANOVA, 2004), situated in the northwest of the Eastern Rhodopes, Bulgaria.
According to LINGOVA (1981), the average solar radiation is 5500-6000 MJ / m*/ y and
is amongst the highest for the country. The average annual air temperature in the Haskovo
region is 12.5 °C, and the average air temperatures in January and July ate 0.2 °C and 23.6 °C,
respectively. The average soil temperatures at a depth of 10 cm measured for the same region
are: 13.9 °C annual, 2.2 °C for January, and 25.3 °C for July (IKYUCHUKOVA, ed., 1983). The
rainfall has a summer minimum of 146 mm and winter maximum of 186 mm, with average
annual rainfall of 668 mm (KOLEVA & PENEVA, eds., 1990).

The fire next to Kolets village (WGS 84 coordinates N41 51.930 E25 20.995) started on
31.08.2003 and continued until 3.09.2003, burning a total area of 352.1 ha (data obtained from
Regional Forestry Board, Kurdzhali; Fig. 1). This fire has been of high intensity in the core
areas, and only in the periphery it has been of low intensity.

Transects were chosen in such a way as to allow sampling of different parts of the burned
area (Fig, 1.). Transects 1 and 2 are located on the east and west side of stream I, which dries
out during the summer months. The surrounding vegetation is comprised of single trees of
Quercus cerris, Q. frainetts, Fraxinus ornus, and bushes of Palinrus spina-christi. The grass reaches
heights of 30-40 cm, and green patches persist during the whole summer. Transect 3 is located
next to stream II. The vegetation composition is analogous to the one found at the first two
transects. Transect 4 is perpendicular to the stream and passes through a thin forest of Q.
cerris, Q. frainetto, F. ornus, and single P. spina-christi. Grass cover attains heights of 30-40 cm
and dries at the end of the spring, The fire is of high intensity at all these transects. Transect 5
is situated west of stream III. Vegetation is dominated by P. spina-christi and Carpinus orientalis
shrubs, as well as single I ornus, Q. cerris and Q. frainetto trees. The stream is dry during almost all
months of the year. This transect falls at the edge of the fire, which has been of low intensity.
Transect 6 is situated on both sides of a road, in an old-growth oak forest comprised of Q. cerris,
Q. frainetto, and single Cornus mas and Carpinus orientalis bushes. During the summer of 2004 the
burned wood has been cut down by Regional Forestry Board, Kurdzhali by hired foresters. Six
transects were established in the control area as well. Transect 7 is situated east of stream III,
sector A; transect 8 — in sector B, transects 9 and 10 are in sector C, and transects 11 and 12 are
in sector D (Fig. 1). The vegetation is identical with the one found in the burn areas.

The study area was visited between 2004 and 2006, with one spring (April — May) and one
summer visitation (August — September). Each captured individual was marked by a unique
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Fig. 1. Map of the study site, indicating the location of Kolets village, the fire of 2003, and the control
sample areas

combination of filed marginal notches (BURY & LUCKENBACH, 1977; STUBBS et al., 1984)
using a hand saw. This method allows for 1499 different combinations. For each individual the
following data were collected: date, precise time, location of the observation (using a Garmin
eTrex Summit GPS, with a 5 m accuracy), surrounding vegetation, sex, age, mass to the nearest
0,5 g, straight carapace length (SCL), maximum height from the plastron to the highest point
on the carapace, carapace width, and plastron length along the mid-body. Measurements were
taken using calipers with 0,5 mm accuracy. Tortoises with SCL less than 10 cm were considered
juvenile (STUBBS et al., 1984).

The relative density of the tortoises (D) was calculated based on the transect method
(BUCKLAND et al., 1993) using program DISTANCE 5.0 Release 2 (THOMAS et al. 2000).
The width of the transect was chosen to be 10 m (5 m on each side). In calculating the effective
strip width (ESW), the precise distance to each found individual was measured. The average
length of the transects in the burned area is 2500 m, and in the control it is 2000 m. The data
were calculated using a confidence interval (CI) of 95 % and presented with coefficient of
variation (CV %). The analysis includes a model of uniform key function, chosen based on the
minimum value of Akaike’s Information Criterion (AKAIKE, 1973).

The statistical calculations were performed using program Statistica for Windows, Release
5.1 (STATSOFT, Inc., 1996). Data were compared using a parametric t-test for independent
variables. Data were analyzed for normality of the distribution using the Shapiro-Wilk test
(SHAPIRO et al., 1968), and then normalized using the function log (x+1). Results were
significant at p<0.05 and o = 5%.
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Results
Population density

The total number of observations of live Hermann’s tortoises in the burned areas was 77,
while in the control area their number was 188. The total number of live Spur-thighed tortoises
observed was 48 in the burned areas and 96 for the control. The effective strip width (ESW)
tor T. hermanni is 4 m in the burned area and 2.5 m in the control. For T. graeca ESW is 3.7 m
for the burned area and 3.3 m for the control. The visibility in the burned area is greater than
in the control due to the sparse vegetation resulting from the fire. The obtained data for the
population density of 1. hermanni show a major difference between burned and control areas
for all years of the study (Tables 1 and 2). Averaged for the three years, the density of the
Hermann’s tortoise in the control area (D = 5.3 individuals per ha; C1 = 4.2-6.7) was 7.2 times
higher than the density for the burned area (D = 0.7 ind. / ha; CI = 0.4 — 1.2). This difference
is supported by the results from the t-test — the average for all years t = 4.21 (p = 0.002; Table
3). T. graeca had a lower average density compared to 1. hermanni in both study areas, but the
difference between the relative density between burned / control for the different years is not
so well pronounced. An overlap between the confidence intervals is observed (Table 1), but
the average density for the three years is cleatly distinct: D ) = 0.51ind. / ha (CI = 0.3-0.9) and

(contol) = 2.0 ind. / ha (CI = 1.4-3.0). The only statistically 51gn1ﬁcant difference from the t-test
is for 2006 (t = 2.60, p = 0.020).

In the control area, the population density for both species was lower during 2004, compared
to the densities for 2005 and 2006 (Table 1).

Comparing the effects of the fire on the density by sex (Table 2), for 1. hermanni the most
affected are the females (D . 0.21ind. / haand D(Como) _2.0ind. / ha, t = 6.71 and p = 0,0001)
and the juveniles (D . O 1 ind. / ha and DCom o= 4'ind. / ha, t = 2.9 and p = 0.0158). For
T. graeca the most s1gn1f-fcant is the difference for the females Dy = 0.1 ind. / haand D (control)
Table 1
Tortoise population densities in the burned and control area. CV stands for coefficient of variation
and CI for a 95 % confidence interval

Density of Testudo hermanni Density of Testudo graeca
(n =77 for burn and n = 188 for (n = 48 for burn and n = 96 for
Year Area control). control)

Ind./ha CV(%) 95%CI  Ind./ha CV (%)  95%CI

2004 Burn 0.6 36.7 03-1.2 0.5 34.5 03-1.1
2004 Control 3.5 22.9 22-5.6 1.3 36.8 0.6-2.7
2005 Burn 1.2 27.1 0.7-2.1 0.5 31.1 03-1.1
2005 Control 7.5 15.8 5.4-10.4 2.1 42 0.9-5.0
2006 Burn 0.6 58 0.2-2.0 0.3 49.5 0.1-09
2006 Control 4.1 15.7 3.0-6.0 2.3 23.1 1.4-3.8
Avg. Burn 0.7 25 04-1.2 0.5 26.9 0.3-0.9

Avg. Control 5.3 11.9 4.2-6.7 2.0 18.7 1.4-3.0
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Table 2
Tortoise population densities in the burned and control area, by sex. CV stands for coefficient of
variation and CI for a 95 % confidence interval

Density of Testudo hermanni Density of Testudo graeca
(n =77 for burn and n = 188 for (n = 48 for burn and n = 96 for
Sex Area control). control)

Ind./ha CV (%) 95 % CI Ind./ha CV (%) 95 % CI

1) Burn 0.4 29 02-0.7 0.2 36.7 0.1-0.4

I} Control 1.9 15.64 14-26 0.8 24.8 05-1.4

Q Burn 0.2 39.9 0.1-0.5 0.1 43.8 0.05-0.3

Q Control 2.0 16.38 1.4-27 0.7 28 04-12

Juvenile Burn 0.1 69.4 0.01 -0.4 0.2 431 0.1-0.5

Juvenile Control 1.4 22.13 09-21 0.5 49 04-12
Table 3

Differences in tortoise abundance for 1000 meters by year and sex in burn / control (analyzed using a
t-test for independent variables). * denotes significant results for p < 0.05, «=5%.

Testudo hermanni Testudo graeca
Control vs. burn Valid N Valid N
(transects) tvalue P (transects) tvalue P
2004 vs. 2004 6 2.61 0.0261* 6 1.38 0.1977
2005 vs. 2005 6 4.05 0.0023* 6 1.52 0.1590
2006 vs. 2006 6 2.81 0.0186* 6 2.60 0.0263*
Avg. (2004 -2000) vs.

A%g( (2004 —200)6) 6 4.21 0.0018* 6 1.92 0.0834
dvs. &8 6 2.06 0.0665 6 2.33 0.0424*
Qvs. ¢ 6 6.71 0.0001* 6 2.33 0.0420*
Juvenile vs. Juvenile 6 2.90 0.0158* 6 0.22 0.8298

=0.7 ind. / ha, t = 2.33 and p = 0.0420) and males (D<bum> =0.2ind. / haand D(con

, = 0.8 ind.
/ ha, t = 2.33 and p = 0.0424).

trol]

Sex and age structure

The total number of all T. hermanni (found both dead and alive) in the burn area was 199
individuals, males being more numerous (1.1:1;n = 199; & = 89, @ = 83, juv. = 27). In the control
the females are only slightly more numerous (1.04:1; n = 176; & = 68, @ = 71, juv. = 37).
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After the fire the ratio changes substantially: for the live individuals the males are more
numerous (1.7:1; n = 71; & = 37, @ = 22, juv. = 12; Table 4), and within the dead individuals
the females are more numerous (1:1.2; n = 128; &' = 52, @ = 61, juv. = 15). The ratio adults :
juvenile individuals before the fire is 6.4:1, and after the disaster this ratio is 4.9:1 for the live
individuals and 7.5:1 for the dead ones. In the control atrea, the ratio is 3.4:1.

For T. graeca, before the fire the males are more numerous 1.4:1 (n = 49; & =19, Q = 14,
juv. = 16), and in the control it is 1.32:1 (n = 77; d =37, Q = 28, juv. = 12). The live male
individuals are more numerous after the fire as well (2.1:1; n = 40; & =17, @ =8, juv. = 15).
Within the found dead individuals, the females are more numerous (3:1;n =9; 4 =2, @ = 6,
juv. = 2). The ratio adult : juvenile T. graeca before the fire is 2.75:1, and after the fire this ratio
is 1.7:1 for the live captures, and 4:1 for the dead individuals.

It should be noted that the age structure of T. hermanni has been impacted differently in
the different burn areas. In the low intensity burn area (transect 5; Tables 4 and 5) the level of
survival of juveniles is the highest — 41% (5 ind.) from all juveniles have been found there. No
such relationship has been established for T. graeca however.

Mortality caused by fire

The total number of found dead individuals after the fire is 137: 128 I hermanni and 9 T.
graeca. From the data presented in table 4 it is clear that in both species the females had the
highest mortality — 73.5 % for I. hermanni and 42.9 % for T. graeca (n = 199 and 49, respectively,
including both live and dead individuals from the burn area). Considerable differences can be
noted in mortality based on tortoise’ size (Fig. 3 and 4). For T. hermanni the highest mortality
was experienced by individuals with SCL < 60 mm (66.7 % mortality) and those with the
largest size of SCL between 180 and 200 mm (100 % mortality). The number of found dead
individuals of T. graeca is insufficiently low (n = 9) to correlate size and mortality. The mortality
was highest for individuals with SCL < 40 mm (100 % mortality) and those with the largest size
of SCL between 200 and 230 mm (50 % mortality).

The morttality of T. hermanni is highest in transect 4 — 92.6 % (situated in the middle of the
burned area) and lowest in transect 5 — 12.5 % (situated on the edge of the burned area; table 4).
The mortality of T. graeca is the highest in transect 1 — 27.3 % and lowest in transect 2 —11.1 %
(situated in the core of the burned atea; table 5). Transects 4 and 6 were not considered because
only one live individual was found in each.

From the surviving individuals after the disaster a large portion of the tortoises had body
damaged caused by the fire: 21 % (n = 15) of 1. hermanni and 22.5 % (n = 9) of T. graeca.

Natural mortality

From all found Hermann’s tortoises in the control (n = 180) 4 individuals (? = 2, & = 1,
juv. = 1) were dead, a mortality of 2.2 %. For the Spur-thighed tortoise the total number of
individuals found is 79. 2 of which were dead (¥ = 1, & = 1), a mortality of 2.5 %. In the burn
area old pieces were found of 4 Hermann’s tortoises that died before the disaster, that have not
been included in the above analyses. Other dead tortoises that died from natural causes during
this study were not detected.
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Table 4
Number of found individuals of Testudo hermanni and the ratio (%) dead : alive by transect. Recaptured
individuals (n = 6) were excluded

% mortality

Transect Alive individuals Dead individuals (dead : alive)
e a8 Q juv.  Total 3 Q juv.  Total a8 Q juv.  Total
1 5 4 1 10 10 13 3 26 66.7 765 750 722
2 7 4 1 12 5 14 3 22 417 778 750 647
3 7 2 2 11 19 9 6 34 73.1 81.8 75.0 75.6
4 0 1 1 2 10 13 2 25 100.0 929  66.7 92,6
5 13 10 5 28 1 2 1 4 7.1 16.7 16.7 12.5
6 5 1 2 8 7 10 0 17 58.3 90.9 0.0 68.0

Total: 37 22 12 71 52 61 15 128 58.4 735 55.6 043

Table 5
Number of found individuals of Testudo graeca and the ratio (%) dead: alive by transect. Recaptured
individuals (n = 8) were excluded

% mortality

Transect Alive individuals Dead Individuals (dead : alive)

Ne a Q juv. Total & ¢ juv.  Total a Q juv. Total

1 3 2 3 8 1 2 0 3 25.0 50.0 0.0 27.3

2 2 3 3 8 0 1 0 1 0.0 25.0 0.0 111

3 2 1 4 7 0 1 1 2 0.0 50.0 20.0 22.2

4 0 0 1 1 0 0 0 0 0.0 0.0 0.0 0.0

5 9 2 4 15 1 2 0 3 10.0 50.0 0.0 16.7

6 1 0 0 1 0 0 0 0 0.0 0.0 0.0 0.0
Total: 17 8 15 40 2 6 1 9 10.5 42.9 6.3 18.4

Discussion

Several studies demonstrate that some reptiles are able to survive fires, depending on the
structure of the habitat, the season and time of day, the intensity and length of fire (IKAHN,
1960; VOGL, 1973; ERWIN & STASIAK, 1979).

The data from this study demonstrate that fire had a strong negative effect on a population
of Testudo hermanni boetigeri and a slightly lesser effect on a Testudo graeca ibera population. This is
supported by the large differences in the mean density of populations of T. hermanni compared
to a control — for the burned atea the density is 7.2 times lower than that of the control. The
differences in the density of T. graeca populations are smaller, but still well defined — the density
in the burned area is 4.2 lower than that of the control.
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Fig. 2. Distribution of live and dead individuals based on carapace length (SCL) for Testudo hermanni in burned
area. O — live individuals; m — dead individuals
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Fig. 3. Distribution of live and dead individuals based on carapace length (SCL) for Testudo graeca in burned area.
0 — live individuals; m — dead individuals

It should be noted that the estimated densities in the control are lower during 2004 than
during 2005 and 2006 (Tables 1 and 2). A possible reason is the sudden worsening of the
weather conditions (heavy rains for a week in August) during the sampling in the control, while
the burned area was sampled the day before. During a sampling after the weather improved the
first week of September, tortoise activity was lower than expected for the season, compared to
samples carried during the same season but different years.

Natural tortoise mortality in the control is low (2.2 % for T. hermanni and 2.5 % for
T. graeca). The tortoise mortality (dead : alive), or reduction in the population due to fire was
64.3 % for T. hermanni, and 18.4 % for T. graeca. Comparable mortality rates for Hermann’s
tortoise are available for the region of the Alyki lake (North Greece), where the reduction of
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the population caused by the fire was approximately 40 % (STUBBS et al., 1985; HAILEY,
2000), for a fire in South France — 85 % (CHEYLAN, 1984), and for the fire in Albéres Massif,
Spain — 30 % (FELIX et al., 1989).

Fire impacts differently the sex structure of the populations. Among the discovered dead
Hermann’s tortoises (n = 128) almost half were females (47.6 %), males and juveniles were
respectively 40.6 % and 11.7 %. This observation is further supported by the ratio of dead : live
individuals — for the females it is 73.5 %, for the males it is 58.4 %, while before and after the
fire the males were more numerous (respectively 1.1:1 and 1.7:1). Among the dead individuals
females are more numerous (1.15:1). Higher female mortality was recorded in Greece (STUBBS
et al., 1985) and in southern Spain, where the females outnumber the males 2.03:1, with females
being predominant in the population before the fire as well — 1.2:1 (FELIX et al., 1989). The
Sput-thighed female tortoises also had higher mortality than the males — the ratio dead : live
for the females is 42.9 %, and for the males it is 10.5%. A possible reason for the higher female
individuals mortality due to the fire is their lower activity during the summer months, when the
disaster occurred (HAILEY et al.,, 1984; HAILEY & WILLEMSEN, 2000). Approximately
30% of the observed live females during the second half of the summer were found buried
in leaf and grass litter, where they can be affected by fire much easier, while the more active
males potentially can reach the streams or other moist places and are therefore able to avoid
the flames. Furthermore, males and females have different capabilities for migration, the males
being more mobile (CALZOLAI & CHELAZZI, 1991).

A major portion of the surviving individuals after the fire (21 % for T. hermanni and 22.5 %
for T. graeca) have body damage from the fire. From the individuals that survived a fire in Spain
21.8 % had body damage and 21.4 % of these died from infections in the next 60 days (FELIX
etal,, 1989). It is difficult to assess the mortality of the injured individuals in this study because
it was catried one year after the fire.

Juvenile individuals are one of the most difficult age classes for study within turtle populations
due to their low activity level (KELLER et al., 1997) and their lower detectability in the field
(DIEMER, 1991). The damage caused by fire to this segment of the population of I hermanni
have been defined as catastrophic by STUBBS et al. (1985), HAILEY (2000), and FELIX et al.
(1989), and according to CHEYLAN & POITEVIN (1998) this applies to Emys orbicularis as
well. In our case, the mortality (live : dead) of the juvenile individuals with SCL < 10 cm is also
high — 55.6 %, and for the individuals with SCL. < 6 cm it is even 66.7 %. The mortality is likely
to be even higher than recorded, since due to the low body mass the juveniles might burn down
completely and thus finding them is impossible. Comparing the average densities for juvenile
individuals between burned and control areas for T. hermanni (D —— 0.1ind. / haand D (control
= 1.4 ind. / ha, t = 2.9 and p = 0.0158) demonstrates that the recfuction of the population is
neatly 93 %, 82% for the males and 91 % for the females.

The vegetation cover, the intensity of the fire, and the time the fire starts, have different
impacts on tortoise mortality due to fire. CHELYAN (1984) suspects that tortoise mortality in
fires in pine woodlands is approximately 85%. Summer fires in grasslands with tall vegetation
cover are extremely dangerous for tortoises, in contrast to fires occurring in habitats with low
vegetation (HAILEY, 2000). The season also impacts the amount of damage from fire — VOGL
(1973) reports a winter fire in Florida with low impacts on the herpetofauna. In this study, the
highest mortality was measured for T. hermanni (92.6 %) in transect 4, situated perpendicular
to the streams in a sparse oak forest composed of Q. cerris, Q. frainetto, F. ornus, single P. spina-
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christi and grass cover with height of 30-40 cm that dries by the end of the summer. The lowest
mortality (12.5 %) occurred in transect 5, situated on the outskirts of the burned atea, where
the fire was of low intensity. It is difficult to make specific conclusions for 1. graeca, since the
number of found dead tortoises is low and the values overlap.

Various taxa respond differently to disasters, for example, populations of the Green Lizard
(Lacerta viridis) recover almost completely 7-8 years after a fire POPGEORGIEV & MOLLOY,
2005), while turtle populations have low ability to recover after sudden disturbances (BROOKS
etal., 1991). The restoration of the damaged tortoise populations depends either on individuals
that survived the flames, or to immigrants from neighboring territories. Similar statement is
made by ELBING (2000), who considers that immigration of individuals from neighbouring
unburned territories is of high importance for the restoration of the populations of L. viridis in
burned ateas. In this study, tortoise movements were detected (based on mark-recapture) from
the burn area to the control and vice versa. In the direction from the control to the burned area
for T. hermanni were recorded movements of 2 & individuals ( 4 captured in the control on
31.07.2005 and recaptured on 04.05.2006 at a distance of 51 m; 1 a captured in the control on
31.07.2005 and recaptured on 03.05.2006 at a distance of 401 m). For T. graeca, movement of
2 @ from the control to the fire was detected (1 § captured in the control on 19.04.2005 and
recaptured on 09.08.2006 at a distance of 154 m; 1 @ captured in the control on 31.07.2005
and recaptured on 04.05.2006 at a distance of 100 m). In the direction from the fire to the
control only movement for T. graeca was detected (1 @ captured in the control on 24.04.2004
and recaptured on 19.04.2005 at a distance of 105 m). The restoration of damaged populations
is highly dependent on the densities in the neighboring territories (ELBING, 2000).

In conclusion, the fires that occur while 1. hermanni and . graeca are active have a negative
effect on their populations. Most affected from the fire are the juvenile and the female individuals.
The future recruitment of both species’ populations depends on the surviving individuals and
migrants from adjoining territories.
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Bananme Ha mamabeH mo>xap BbpPXy AeMorpadckKara CTpyKTypa
Ha IIOIYAAIMUTE HA IIIUIIOO0IIAIATATa CyX03eMHAa KOCTEHYPKa
(Testudo hermanni boettgeri Mojsisovics, 1889) u mmumnoGeapenara
cyxo3zemHa kocrenypka (Testudo graeca ibera Pallas, 1814)

B M3Tounu Poaronu, Bearapua

T'eopru ITonreoprmes

(Pesrome)

MHOTOGPORHHTE ITOMKAPH IIPE3 ITOCACAHOTO ACCETHACTHE B pafiona Ha Kstounu Poporm
(FOronsrouna bobarapus) AoBeAe AO BHCOKa 3aryOa HA MECTOOMTAHHSA 3a IIHITOOIAINATATA
(Testudo hermannz) u mmmobeapenara (lestudo graeca) cyxosemum kocTeHypku. AaHHHTE OT
IIPOBEAEHOTO IIPOYUBAHE IIOKA3BAT, Y€ IOXKAPHT B pariona Ha ¢. Koaern, Xackoscka obaacT, e
OKa3aA M3KATOYHTEAHO HETATHBHO BAHMSAHIE BBPXY rTonyAanmnte Ha 1. bermanni u B o-HICKa
crerrer Ha 1. graeca. CpeAraTa TABTHOCT Ha rtonyAarnte Ha 1. hermanni B mowapa (D = 0,7 exs.
/ ha) e 7,2 weTi mo-Hwcka ot Tasw B kouTpoAata (D = 5,3 exs. / ha). Pasankure B mABTHOCTTA
Ha TonyAaruuTe Ha 1. graeca ca MO-MaAKM, HO OTHOBO Ca ACHO m3paseHn — 3a moxapa (D =
0,5 exs. / ha) mapTHOCTTA € 4,2 BTN MO-HMCKa OT Tasm 32 KoHTpoAaTa (D = 2,0 exs. / ha).
Orderenara CMBPTHOCT Ha KOCTEHYPKHUTE B CAGACTBHE OT r1owapa 3a 1. hermanni e 64,3 % (&
= 58,4 %, @ = 73,5 %, m Mmaaan = 55,6 %) m 3a T graeca 18,4 % (3 = 10,5 %, @ = 42,9 %, n
MAapau = 6,3 %).
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Arvursp KoBaues Ha 80 roanHn

Huxoaait CITACOB

Mnmero ma Amvurnp Kopades e M3BeCTHO AHEC Ha BCEKH, KOHTO MMa
OTHOIICHIE KbM Pa3BUTHETO HA ITAACOHTOAOTHATA Ha Oo3aifHmITe
B bparapus. Karo yaurea mo 6Guoaorns B tuMHasusATa B ACCHOBIPAA,
Toit oTkpuBa 1pe3 60-Te TOANHH CKeAeTa Ha 3HaMeHHTHA H3epoBcku
Anpotepuit. B mawaroro ma 70-re roAMHM 3amodBa  pEAOBHH
[TAACOHTOAOTMYHH PA3KOIIKU ChC CBOWTE Hai-A00pu ydenuru. [lo
BpeMe Ha Te3u  excrieAurun (Haa 30 Ha Opoii) OuBaT OTKPUTH HOBU
ITAACOHTOAOTHYHH HAXOAUINA. /ABATH TOAHMHH PBKOBOAM PA3KOIKE
B HA-M3BECTHOTO OBATAPCKO HAXOAHIIE HA MHOLECHCKHE OO3aMHIIT
Kpaii ¢. Kaanvanim i OTKpuBa CEAEM HOBH PAa3KPHTHA HA M3KOITAEMA
rayna. B Haganoro Ha 80-te roamsu A, Kosaues o1kpuBa cbc cBonTe
VUCHUIT HAXOAHMIIETO XAAKUAMMOBO-1 MpH3HTE, €AHO OT Haii-
OorarHTe M3BECTHU HA HAYKATA HAXOAMIIA Ha “TIMKepMHiicka’ dayHa.

3amrozmax ce ¢ Kopaues mpes 1984. Mumasax mpe3 AceHOBIpaA Ha BT 32 AOPKOBO, KBACTO IIAAHHPAX
ITBPBATA CH ITAACOHTOAOTHYHA EKCITEAMIINA. bsx uyA, ge yamreast KoBade e M3AOKIA B MECTHATA TFIMHA3HSA

6orara IAACOHTOAOIMYHA KOACKIHA. BUASHOTO HAAMEHA MHOTIOKPATHO OvakBaHuATa Mu. Kasax cu, de Tasu
KOACKIIUS MMA HAIIMOHAAHO 3HAYCHIE U TPOBa Aa ObAe ChxpareHa. Fskarounreanara koaexipst Ha Kobaues
Aase ocHopanme 1pe3 1989 aa 6pae yupeaen, 1o narmatisa Ha HIIM u ¢ pertrenne na BAH u o6riunara B
ACEHOBIPaA, TAACOHTOAOTHIHUAT My3eii B AceHOBIpaA Kato puamas Ha HIIM-BAH. 3a sacayrure cu Aumursp
KoBates e HasHAUCH 3 YPEAHNK Ha TO3H My3€ii, KAKBBTO € I AO AHeC. KoAekriire Ha ACCHOBIPAACKIA My3cei ca
Hail-OoraruTe Ha nskorraema rpbOHadHa rayHa y Hac u HaOpossar kbM 40 000 neBeHTApHN eAnHUI. MeKAy
TAX CA CAHHCIBCHUTC B CBETA IIOYTH ITBAHI CKCACTH OT MAMMYHATA ME3OIINTCK; YEPEIIbT HA HOB 3d HAYKATA
poa ueundproxorurao — Kalimantsia, paii-6orarara 8 EBpoIa KOAGKIMS OT XHUIIAPUOHM; EAHH OT Hall-A00pe
3aIa3¢HITe U3BECTHH Yeper Ha cabaesvOara korka Machairodus gigantens; eAMEICTBEHITE OCTAHKH OT IITHIIA-
nocopor B EBporra (HOB 3a HayKaTa POA) M PEAHIIA APYIH BAKHIT 32 CBETOBHATA HayKa (pocam. Baaroaaperte
Ha AOHCCCHHTE B My3ed (DOCHAOHOCHH CCAUMCHTH OT eKcriearnmmre Ha A, Kopaues, HaydHATA KOACKITA
HIPOABAKABA Aa pacte. Asec pruAnansT B ACCHOBIPaa ¢ 6a3a 3a MHTCH3UBHI [TAACOHTOAOTUYHI H3CACABAHIS
C MEKAYHAPOAHO yuactue. MHOMKECTBO CTATHN BBPXY OIHCAHHCTO HA ACCHOBIPAACKATA ITAACOHTOAOIMYHA
KOACKIIHMA Osixa ITyOAMKYBAHH ITPE3 IIOCACAHHTE TOAHHH, ¢ yaactuero Ha cavus A, Kopadwes (7 camocrosteArn
nyoArKarur 1 9 B cbaBTOpcTBO). Cpea TAX €a OIMCAHNETO HA HOB BUA MEYUKA OT POA lindardos, Ha YHUKAAHVA
CKEACT Ha TOASIMATA KOTKA METAHAYPYC, MOHOIrpadrdHaTa paboTa BBPXY MAHMYHHTE — ME3OIHTCIH 1 Ap.
"TpyAOBETE, HAITHCAHI Ha OCHOBATA HA CB3AGACHATA OT HETO KOACKITHA AOIPHHECOXA MHOTO 3d HAPCIKAAHETO
Ha ObATAPCKATA TTAACOHTOAOTIYHA HAYKA MCKAY TE3H, KOUTO AABAT AHEC CHIIIECTBCH IIPHHOC B M3Y9IABAHCTO HA
MPUPOAHATA OOCTAHOBKA HA KbCHOMHUOLICHCKATA baakano-Iparcka 3ooreorpadcka IIpOBHHIINA.

Ha 20.10.2008 Amvursp Kosades mapbprmsa 80 roausn. M 1mpes ToBa AATO TOH AOHAE Ha PasKOIIKH,
TOBH ITBT B HAXOAHIICTO HA ITBPBHA OTKPHUT B BbArapus HeOreHCKH XOMIHOUA — A3Maka, Kpail Quprrar: Bce
CBIIHAT, BEABP, B PBKA C HCH3MCHHATA, H3PaOOTEHA IIPEAN MHOTO TOAUHI KHPKA 32 PA3KOIIKML.

Aa My momesaeMm 3apase u AbAroAetre! Heka HeyMOPHMEAT My AyX Ad IIPOABAKABA AA TO BOAH ITO
[IPUIICYHHUTE ITBTEKI MEKAY XBAMOBETE, B THPCCHE HA HOBH HAXOAKI 1 HA HOBHU TAMHHU OT MUHAAOTO!



Historia naturalis bulgarica, 19: 129-1306, 2008

Discovery of a big hibernacula of Noctule bats, Nyctalus noctula (Schreber,
1774) (Chiroptera: Vespertilionidae) in the town of Plovdiv, Bulgaria

Elena TILOVA, Slaveya STOYCHEVA, Elena KMETOVA, Nedko NEDYALKOV,
Dilian GEORGIEV

TILOVAE., STOYCHEVAS.,, KMETOVA E., NEDYALKOV N., GEORGIEV D. 2008. Discovery
of a big hibernacula of Noctule bats, Nyctalus noctula (Schreber, 1774) (Chiroptera: Vespertilionidac)
in the town of Plovdiv, Bulgaria. — Historia naturalis bulgarica, 19: 129-136

Abstract. The current article presents data on the wintering colony of Noctule bats at a river bridge
in the town of Plovdiv, Bulgaria. The data were obtained during a rescue operation aimed at saving
the wintering colony threatened by repair works on the Gerdzhika bridge over the Maritza River in
the centre of Plovdiv. The operation was carried out during the period 26.11.2005 — 31.11.2005 by
volunteers from the Green Balkans Federation, and all activities were coordinated with representatives
of the Regional Inspectorate of Environment and Waters — Plovdiv and the Wildlife Rehabilitation
and Breeding Center — Stara Zagora. The bats were using the gaps of the bridge as a shelter for
hibernation and the ongoing repair was threatening them by squeezing or burying them under the
construction debris. During the rescue the bats were taken from their shelters and transported for a
temporary stay to the Wildlife Rehabilitation and Breeding Center of Green Balkans — Stara Zagora.
The reported minimal number of wintering Nyctalus noctula in the gaps of the Gerdzhika Bridge in
Plovdiv is 1035 individuals, this is the most numerous colony registered in Bulgaria to date. The
colony consists of 57 % female and 47 % male individuals. Cranio-mandibular measurements taken
contribute to the data published in “Fauna of Bulgaria”.

Key words: Noctule bat, Nyctalus noctula, sex structure, wintering colony, Bulgaria, bridge

Introduction

The Noctule bat Nyctalus noctula (Schreber, 1774) is distributed all over Europe, except for the
northern and southernmost parts (DIETZ & VON HELVERSEN, 2004). The species is one
of the most common and most reported bats in Bulgaria.

Almost all from a total of 92 known localities are in the lower parts of the country — up to
500 meters above sea level (BENDA et al., 2003). The species is semisynanthropic (PESHEV
et al., 2004), often acting as synanthropic, common species in urbanized habitats for some
countries (GAISLER et al., 1979; BIHARI, 1999; ALCALDE, 1999). This is related to the loss
of natural habitats and to the presence of suitable conditions in some urbanized buildings,
which makes them preferred shelters for the species. The density of the colonies in buildings in
many cases is greater than that in natural wood habitats (BIHARI, 1999).
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Despite the fact that according to our observations the species is numerous in the town
of Plovdiv, no detailed data are published, except for a single observation of two individuals
(BACVAROV, 1963).

The current article presents data on the wintering colony of Noctule bats at the Gerdzhika
Bridge in Plovdiv. The colony was examined during the rescue operation of wintering bats,
which were threatened by the construction works going on at the bridge.

Material and methods

The data were obtained during a rescue operation aimed at saving the wintering colony
threatened by the repair works on the Gerdzhika bridge over the Maritza River (Fig. 1) in
the centre of Plovdiv (elevation 163 meters above sea level, GPS-coordinates WGS 84: N
42°9°12,4”, E 24°44°19,17). The operation was carried out during the period 26.11.2005 —
31.11.2005 by volunteers from the Green Balkans Federation, and all activities were coordinated
with representatives of the Regional Inspectorate of Environment and Waters — Plovdiv and
the Wildlife Rehabilitation and Breeding Center — Stara Zagora.

The bats were using the gaps of the bridge as a shelter for hibernation and the ongoing
repair was threatening them by squeezing or burying them under the construction debris.
During the rescue the bats were taken from their shelters and transported for a temporary stay
to the Wildlife Rehabilitation and Breeding Center of Green Balkans — Stara Zagora. A total
of 977 bats were taken out alive and 59 corpses of dead individuals were found. Therefore the
total number of wintering individuals of the same species found is 1035.

The sex of all live and dead individuals was determined (except for 2 individuals, whose
body traumas made it impossible to identify their sex).

The weight of 41 individuals was measured (28 females and 13 males). Measurements were
taken with digital scales TH-2000 with 1 gram precision.

The undamaged skulls (a total of 37-16 females and 21 males) of the dead individuals were
separated, cleaned and measured. Body measurements were taken from 128 individuals (69 live
and 59 dead). Measurements were taken by caliper with 0.1 mm precision after DIETZ & VON
HELVERSEN (2004), recording the following measurements: length of forearm (LR), length
of third finger (D3) and length of fifth finger (D5).

The abbreviations used in the present publication stand for: LR — length of forearm, D3
and D5 — length of third and fifth fingers, CBL — condylobasal length, CCL — condylocanine
length of skull, LI'-M®— length of upper dental row, LC-M’ — length of upper dental row from
the canine, ARW — anterior rostrum width, PRW — posterior rostrum width, IOW — interorbital
width, ZW — zygomatic width, BCW — brain cavity width, MH — maximum height of skull,
LMd — length of mandible, HPC — height of proc. coronoidens, 11 -M, — length of lower dental
row, LC-P, - length of C-P,.

A total of 14 craniometric and mandibular characters were measured. The measurements
were made with calipers with 0,2 mm accuracy.

The results were processed statistically in order to determine the minimum, maximum, and
average values, as well as standard deviations. The characteristics for the two sexes were compared
for identifications of such, indicative of sex affiliation. T-test was used for checking the equality
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of two mathematical expectations of the two general populations at 95 % probability. After the
examination of the bone material, it was deposited in the National Museum of Natural History,
BAS, Sofia.

After a temporary stay in the Wildlife Rehabilitation and Breeding Center (from 1 to 6 days),
a total of 973 individuals were released in the Devetashka cave (Northern Bulgaria), where
there is a known wintering colony of the same species (Ivanova, pers. comm.; BENDA et al.,
2003).

Four of the individuals had fractures and severe injuries and died during their stay in the
Center.

Parasites were collected during the rescue operation, preserved in 70 % ethyl alcohol and
sent to NMNH — BAS, Sofia for further analysis.

Results and discussion

The individuals, wintering in the bridge gaps, were considered a single colony. A total of
1035 were registered in this wintering colony. The observations show that a certain number of
individuals had woken up from hibernation and left the shelter in the bridge due to extreme
disturbance and despite their conservative preference to the shelters observed during the rescue
operation. It is also possible that some dead individuals remained buried under the construction
debris in the niches. The presence and number of suitable holes for sheltering, the presence of
droppings as well as evidence of eyewitnesses show that the number of individuals inhabiting
the bridge during the hibernation period was most probably significantly larger than the number
of individuals found after the beginning of the bridge reconstruction.

According to BENDA et al. (2003) this makes the observed colony the biggest wintering
colony of the species registered in Bulgaria.

During the rescue operation the Noctule bats were found in groups of 20 to 200 individuals
in cavities, formed in gaps of the bridge (some of them partially filled with construction
debris).

Two type of gaps were found in the bridge (Fig. 1), perpendicular to its longitudinal axis,
with the following dimensions: length of 12.50 m, depth of 0.66 m in the middle part and 0.25
m in the terminal part and width of 3-4 cm. The gaps of type one (I) were located entirely over
the river bed (water or bank). These gaps held low numbers of bats and were almost filled with
construction debris. The gaps of type two (II), localized in the carrying pillars, not directly over
the water, secured greater numbers of bats and were less filled with construction debris. A total
of 13 gaps were found on the bridge — 5 from type I and 8 from type II. The gaps were 12,7 m
and 7.7 m away from one another. The average density of population was 80 bats per gap.

The individuals that flew out of the gaps during the rescue operation returned to the other
individuals which were enclosed in transport boxes meters away from their previous shelter. We
consider this as evidence of the tight social relations among the individuals of the colony.

No other bat species were found in the colony during the whole examination.

Only two dead bats were found except for the individuals killed during the repair works.

Sex determination of 1033 individuals shows that 586 (57 %) of them were females and 447
(or 43 %) were males.
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Fig. 1. Gerdzhika Bridge, over the Maritsa River, Plovdiv. Arrows indicate the location of the gaps, sheltering
the wintering Nyctalus noctula: a — type 1, b — type 11. Photo: D. Georgiev

1-3-4cm; 2-66cm;3-26cm; 4-60cm 6-12.5m.6-8.1m 7-220cm

N

Fig. 2. Structure and dimensions of the bridge gaps, sheltering Nyctalus noctula. A indicates the gap inhabited
by bats

The weight, as well as general craniometric data, were reported, contributing to the
morphometry of the species in Bulgaria in comparison to the data published in “Fauna of
Bulgaria”, volume 27 (PESHEV et al., 2004).

The completed comparisons between the characteristics of both sexes (Table 1) show that
the values of the particular characteristics are very close to one another.

General craniometric data on the species are presented in Table 2 and are close to the data
reported for Bulgaria by other authors (BENDA et al., 2003; PESHEV et al., 2004).

According to SIMOV et al. (2006) the Cimex dissimilis (Horvath) (Insecta: Hemiptera:
Cimidae) parasite was discovered in two individuals (a male and a female). The author states
that the species can be considered a vagrant species that does not form a stable population on
the local resident bat population, but arrives occasionally, transferred by migrating bats (mainly
females, breeding in the northern parts of the breeding area).
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Table 1
Weight and somatometric data of both sexes of Nyctalus noctula from the examined colony

Nyctalus Weight (g) LR D5 D3
noctula Total 348 QP a8 QR aa Qe dd
Min 24 51.7 49.7 47.4 48.5 8.9 81.5
Max 38 58.4 57.4 58.6 56.7 98.35 95.3
X 31.39 29.6 54.37 53.50 54.20 53.13 90.85 89.71
STD 2.96 3.18 1566 1752 2097 1930 10 043 2922
RSD % 0.09% 0.08%  0.11 % 2.88%  3.28% 3.87 % 3.63%  11.06 %  3.26 %
N 41 73 55 73 55 73 55
Table 2
Craniometric data of Nyctalus noctula from the examined colony

Nyctalus noctula Min X Max SD N RSD %
CBL QQ 18.3 18.80 19.30 0.32 16

33 18 18.81 19.30 0.33 21

Total, 93 18.00 18.81 19.3 0.321 37 1.71 %
CCL QQ 18.6 19.18 19.70 0.28 16

43 18.5 19.12 19.70 0.32 21

Total, 23 18.50 19.15 19.7 0.302 37 1.58 %
LIT-M3 QQ 7.8 8.19 8.40 0.15 16

33 8 8.21 8.40 0.15 21

Total, 27 7.80 8.20 8.4 0.146 37 1.78 %
LC-M3 99 7 7.29 7.50 0.12 16

343 7.1 7.35 7.50 0.09 21

Total, 23 7.00 7.33 7.5 0.110 37 1.50 %
ARW QQ 7 7.35 7.70 0.19 15

33 7.1 7.38 7.60 0.17 21

Total, 27 7.00 7.37 7.7 0.177 36 241 %
PRW e 8.4 8.86 9.30 0.22 16

43 8.6 8.89 9.30 0.22 21

Total, 3 8.40 8.88 9.3 0.216 37 2.44 %
10W QQ 5 5.35 5.60 0.15 16

338 4.8 5.29 5.50 0.15 21

Total, 23 4.80 5.32 5.6 0.155 37 2.92 %
AV Qe 12.8 13.25 13.60 0.27 13

a8 12.4 13.21 13.80 0.33 18

Total, 23 12.40 13.23 13.8 0.303 29 2.29 %
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Table 2
Continued
Nyctalus noctula Min } Max SD N RSD %
BCW QQ 9.5 9.80 10.30 0.21 16

a8 9.2 9.72 10.20 0.25 21

Total, @ 3 9.20 9.76 10.3 0.238 37 2.43 %
MH QQ 8.5 8.78 9.30 0.23 13

33 8.4 8.72 9.20 0.18 20

Total, 23 8.40 8.74 9.3 0.203 33 2.32 %
L.Md QQ 13.5 14.06 14.60 0.28 16

a4 13.4 14.02 14.80 0.37 21

Total, @ 3 13.40 14.04 14.8 0.329 37 2.34 %
HPC QQ 45 4.69 4.90 0.12 16

33 4.4 4.68 5.00 0.15 21

Total, P& 4.40 4.68 5 0.136 37 291 %
LI1-M3 Q0 8.5 8.74 8.90 0.14 14

a4 8.5 8.80 9.10 0.15 21

Total, 96 8.50 8.77 9.1 0.147 35 1.67 %
LC-M3 e 7.6 7.83 8.00 0.14 15

a8 7.5 7.84 8.10 0.13 20

Total, 93 7.50 7.84 8.1 0.135 35 1.73 %

Conclusion

1. The reported minimum number of wintering Nyctalus noctnla in the gaps of the Gerdzhika
Bridge in Plovdiv is 1035 individuals. This is the most numerous colony registered in Bulgaria
to date.

2. The colony consists of 57 % female and 47 % male individuals.

3. Measurements taken contribute to the data published in “Fauna of Bulgaria” (PESHEV
et al., 2004).
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Muorouncaena 3umua koaouus Ha Nyctalus noctula (Schreber, 1774)
(Chiroptera: Vespertilionidae) B rpaa ITaoBaus (FOxxHa Bearapus)

Eacaa TUAOBA, Caases CTOMUEBA, Eaena KMETOBA, Heako HEAAAKOB,
Awpasa TEOPTIEB

(Pesrome)

ITpeacTraBeHnTE AAHHH Ca TIOAYYEHU IIPU CIIACABAHETO HA 3UMYyBAInaTa KoAoHus Ha Nyctalus
noctula, 3acTpalieHa OT PEMOHTHUTE ACHHOCTH Ha MocT I'eparkuka Haa pexka Mapuria, rpaa
ITaoBams. M3caeaBanero e mposeacHo B repuoaa 260.11.2005 — 31.11.2005. MunumasuusT
perucTpupaH OPOH 3UMYBAIIH HHAUBHAH BBB pyrure Ha MocTa ¢ 1035 mHAMBIAA, KaTO TOBA
€ Hal-MHOTOYHCACHATA KOAOHUSA, perucrpupana pocera B boarapusa. Cpeanara ycraHoseHa
recrota Ha 3aceacHocT e 80 mpuaemna BbB dyra. Koaonusara ce cocron ot 57 % keHCKH n
47 % wmpxKkn nHAEBHAA. VI3cA€ABaHHTE COMATO- U KPAHHOMETPHYHH IIPU3HALM, KAKTO U
IIOAYYCHHTE TETAOBHH AAHHH, HE MOTAT Ad CE H3IIOA3BAT 3a ACTCPMUHUPAHE HA IIOAA IIPU
BHAQ OT U3CACABAHHA PAHOH.
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Fossil proboscideans (Mammalia) from the vicinities of Varna:
a rare indication of middle Miocene vertebrate fauna in Bulgaria

Georgi N. MARKOV

MARKOV G. N. 2008. Fossil proboscideans (Mammalia) from the vicinities of Varna: a rare indication
of middle Miocene vertebrate fauna in Bulgaria — Historia naturalis bulgarica, 19: 137-152.
Abstract. Proboscideans from the area of Varna (NE Bulgaria) are discussed, with emphasis on
two finds from Galata: an elephantoid molar mistakenly identified as Zezralophodon longirostris in
eatlier Bulgarian literature but actually belonging to an amebelodontid, and a previously unpublished
premolar of Deinotherium giganteum. The proboscideans from the region of Varna are a rare
example of pre-Turolian vertebrates from Bulgaria and might indicate middle Miocene fossiliferous
outcrops in the area.

Key words: Proboscidea, Deinotheriidae, Elephantoidea, Amebelodontidae, middle Miocene,
Bulgaria

Introduction

The vast majority of the ca. 400 fossil proboscidean specimens known from Bulgaria are of
Turolian age ot later (MARKOV, 2004a, 2004b). Proboscideans, and indeed any land vertebrates
of pre-Turolian age are quite rare in the country. Several finds from the area of Varna (Northeast
Bulgaria, Fig. 1) belong to taxa of certain pre-Turolian age. They are discussed below, particularly
focusing on two finds from Galata, Varna, stored at the collections of the Sofia University.
One is an elephantoid molat, mistakenly attributed by BAKALOW (1911) to Zezralophodon
longirostris and referred by MARKOV (2004a, 2004b) to Platybelodon cf. danovi; the other is a
hitherto unpublished premolat, attributed hete to Deinotherium giganteum.

Institutional abbreviations:
HNHM: Hungarian Museum of Natural History, Budapest.
MNHN: Muséum National d’Histoire Naturelle, Paris.
NHM: Natural History Museum, London.
NMNH: National Museum of Natural History — BAS, Sofia.
SU: Palacontology Museum of the Sofia University, Sofia.
Methods:
Dental nomenclature follows TASSY (1996a). Measurements in mm,; estimated values

[P

designated by “e
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50 km |

Fig. 1. Map of the localities in the vicinities of Varna mentioned in the text. 1: Galata; 2: Pochivka; 3: Aksakovo;
4: Yarebichna.

Systematic part:

Amebelodontidae Barbour, 1927

? Platybelodon cf. P. danovi Botissiak, 1928

Material: m3 sin (SU 230) from Galata, Varna.

Description and discussion. SU 230 was originally published by BAKALOW (1911, PL 8,
Fig. 2) as m2 of Mastodon longirostris, an erroncous determination repeated by BAKALOV &
NIKOLOV (1962, PL. 64, Fig. 2, as m2 of Tetralophodon longirostris). The shape of the tooth
(Fig. 2) however clearly demonstrates that the locus was misidentified by these authors: the
narrowing posterior end of the tooth is typical for a third molar.

The molar is rather well preserved, with the crown almost entirely intact apart from the
anterior cingulum. Currently, the anterior half of the tooth is covered with plaster of Paris,
especially the second pretrite semilophid. There was no plaster on the specimen when it was
figured by BAKALOW (1911) and BAKALOV & NIKOLOV (1962), and apparently it was
broken along the second lophid at some later point and subsequently repaired.

The tooth has five lophids and a small, asymmetric talonid. (Both previous descriptions
report the number as four plus a well-developed posterior talonid, but the fifth ridge is
differentiated by an entoflexus, and followed by a talonid on the posttrite side). Occlusion on all
lophids, dentine not yet revealed on the fifth posttrite semilophid. Posttrite conules are present
in all interlophids except the fourth. On the pretrite side, mesoconelets are clearly separated
from the anterior and posterior pretrite conules, forming a trefoil pattern. On the posttrite
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half, the main cones and the mesoconelets
are not clearly distinguished, especially on
the third and fourth posttrite semilophids
where mesoconelets are reduced. Traces of
cement in the interlophids are weak but visible.
Length: 144; width: 61/66/62/54/41; enamel
thickness: 3.5 mm.

The underdeveloped fifth lophid, the
pronounced trefoil pattern and the posttrite
ornamentation  preclude  relations  to
Tetralophodon ot any other tetralophodont
gomphothere. The combination of posttrite
ornamentation, relatively narrow  crown
and cement deposits, as well as enlarged
central pretrite conules, is characteristic for
amebelodontids (see TASSY, 1984, 1986). Of
the amebelodontids known from Europe, the
late Miocene “Mastodon” grandincisivus differs
significantly in dental morphology from SU
230, having large m3s with a fully developed
fifth and even sixth lophid, and a complex
crown showing pseudo-anancoidy. Two other
Eutopean amebelodontids, Archaeobelodon
Jitholi and Platybelodon danovi, although readily
set apart by a number of cranio-mandibular
characters and by the entirely different structure
of the lower tusks, may have similar lower
molars (TASSY, 1985) and the identification of
an isolated m3 is difficult. Still, the size of SU
230 fits better with Platybelodon danovi rather
than Archaeobelodon filholi. Smaller than the
m3s in the type mandible of P. danovi from
Belomechetskaya described by BORISSIAK (1928, 1929), SU 230 deviates from them within
the range observed for the En Péjouan G. angustidens sample which includes female as well as
male individuals, representing a good example of sexual dimorphism within a single population
(TASSY, 1996b). Showing the same kind of sexual dimotphism, A. filholi on the other hand is
a larger animal, with females matching the size of male G. angustidens, and males surpassing it
(TASSY, 1985, 1996b). With the size of a female G. angustidens, SU 230 is below the known
range for A. filholi.

With Archaeobelodon filholi ruled out, SU 230 was referred to Platybelodon cf. danovi by
MARKOV (2004a, 2004b) who dismissed affinities with Protanancus (MARKOV, 2004b) on
the base of differences with the two known species of the genus, P. macinessi and P. chinjiensis.
Another possibility, not discussed by MARKOV (2004b), is that SU 230 might represent a
Protanancus species different from both P. macinessi and P. chinjiensis. Protanancus probably
occurs at the Turkish locality Yuriikali at the Sea of Marmara coast (TASSY, 1983, 1984;

Fig. 2. SU 230, m3 sin, Amebelodontidae indet.
(? Platybelodon cf. danovi), Galata. Scale bar: 5 cm.
Note the plaster of Paris on first and second lophids.
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otiginally published as “Amebelodon (Amebelodon) cf. fricki” by GAZIRY, 19706). Judging from
the morphology of the only molar from that locality, an M3 (GAZIRY, 1976, Pl 4, Fig. 5), the
Yurikali Protanancus seems to be more primitive than the two named species of the genus.
With the Yuriikali material in mind, presence of Protanancus at Galata would not be absurd
from a geographical viewpoint; as for the morphology of SU 230, there are several similarities
to Protanancus: some alternation of the semi-lophids, cross-contacts between the pretrite and
posttrite halves, and reduction of the mesoconelets. On the other hand, these characters are
simply insufficient for an unequivocal determination of an isolated lower molar.

Attribution of SU 230 to Platybelodon cf. danovi by MARKOV (2004a, 2004b) was
additionally influenced by the teported occutrence of Platybelodon sp. at the nearby locality
Pochivka, northern part of Varna, by NIKOLOV (1985). Unfortunately, this information is not
very reliable. Nikolov’s 1985 paper, a posthumously published catalogue of Bulgarian Tertiary
mammal localities, provides little detail apart from faunal lists and assumed age, and includes
unpublished material. This is exactly the case with the material from Pochivka: it was never
published and its present location is unknown. According to N. Spassov (pers. comm. 2003),
the material in question was a mandible, brought to I. Nikolov for determination and pictured
in a newspapet in the 1970s, the presetved symphysis having the typical flat, wide Platybelodon
lower tusks. A short newspaper note (Trud, 27.04.1977: personal archive of Prof. Z. Boey,
NMNH) indeed includes a comment by I. Nikolov, who noted the shovel-like symphysis of the
mandible and determined it as belonging to Platybelodon. Unfortunately, the symphysis is not
shown on the newspaper photo, and while the mandible almost certainly belonged to a shovel-
tusker judging from the brief interview, it must be remembeted that the genus Archaeobelodon
Tassy, 1984 was yet to be described, and that A. filholi was regarded as a subspecies of P.
danovi by TOBIEN (1973), a wotk Nikolov was familiar with. Similarly, Protanancus macinessi
matetial was most probably known to Nikolov as “Plazybelodon kisumuensis’ (again according
to Tobien’s concepts), so a determination as Platybelodon could actually also tefer to two othet
genera, Archacobelodon and Protanancus. If, nevertheless, Nikolov’s determination (and Spassov’s
recollection of the shape of the symphysis and the lower tusks) is assumed to be correct,
the occurrence of Platybelodon at the Black Sea coast would not be too sutprising, especially
with Platybelodon cf. danovi known from the middle Miocene locality Arapli, European Tutkey,
Marmara Sea coast (GAZIRY, 1976; TASSY, 1980).

Ranging from Africa through Eurasia to North America and from the carly to the late
Miocene (accepting synonymy with Zorynobelodon), the amebelodontid genus Plarybelodon is
not known later than the middle Miocene (MN7/8) in the Old Wotld. The eatliest finds are
Platybelodon sp. from Loperot, Kenya (MAGLIO, 1969: a single tusk fragment and the only
Platybelodon find from Africa), and the recently described Platybelodon dangheensis Wang et
Qiu, 2002 from the Danghe atea, Gansu, China. The age of the Danghe Platybelodon is catly
Miocene, according to WANG & QIU (2002) (see also WANG X. et al.,, 2003 and WANG B.
et al,, 2003, for a detailed discussion of Danghe stratigraphy). The only European member
of the genus is its type species', P. danovi, desctibed by BORISSIAK (1928, 1929) from
Belomechetskaya, Russia, the age of Belomechetskaya generally considered to be MNG (see
GOHLICH, 1999; PICKFORD et al., 2000). A later and more derived species with complex
dental morphology, P. grangeri occurred in the middle Miocene (MN7/8) of northern China

' P. jamandzhalgensis Belyaeva et Gabunia, 1960 from the area of Belomechetskaya was synonymized with
P. danovi by TOBIEN (1973).
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(it has also been reported from Kyrgyzstan: ALEXEEVA, 1957). The status of P belijacvae
Alexeeva, 1971, based on fragmentary material from Western Mongolia, is unclear.

So far, Arapli is the westernmost Platybelodon locality in the Old Wotld (TASSY, 1980).
However, two molars from Grivac — Slana Bara (Gruza Basin, Serbia), determined by
MARKOVIC-MARJANOVIC & PAVLOVIC (1970, PL 1, 2) as M2-M3 of “Bunolophodon
angustidens” desetve a btief comment. The first of the two molars is highly reminiscent of
a P. danovi M2 from Belomechetskaya figured by BORISSIAK (1929, PL. 2, Fig. 3). Posttrite
ornamentation and symmetric prettite trefoil rule out affinities with G. angustidens, and indicate
an amebelodontid. The other molar (both from the same individual, according to the authors)
has a somewhat unusual morphology for M3: the two last of the four lophs are of almost
equal height, and the tapering of the posterior end of the crown, typical for third molars, is
slight. Apart from the posttrite ornamentation and the trefoil pattern, the specimen resembles
more a second molar of a tetralophodont gomphothere. On the other hand, it is very similar
to an M3 of Platybelodon tongxinensis from China figured by TOBIEN et al. (1986, Fig, 15, as
“Gomphotherium sp. (“Gomphotherium tongxinensis’)”) in almost every detail apart from the
small postetior talon present in the Chinese specimen. P. tongxinensis (Chen, 1978) is a synonym
of P. danovi according to GUAN (1996). If the molars from Setrbia belong to Platybelodon,
Grivac — Slana Bara would be the westernmost known locality of the genus.

Platybelodon sp. has been teported from yet another East European locality, namely Hirova
in Moldova, by LUNGU & OBADA (2001) who claim a Vallesian (MN9) age for a mandible
with preserved third molats. Such a late age is astonishing, since no Platybelodon finds are
known anywhere in Eurasia after MN7/8. However, determination of the Hirova specimen
cannot be taken at face value in the absence of data on diagnostic characters such as shape of
the lower tusks if preserved (or of the alveoli if not), dentine structure if observable, structure
of the molars (e.g. presence or absence of posttrite ornamentation, shape of pretrite trefoil).
Without this information, the presence of Platybelodon at Hirova, and in the Vallesian, remains
to be confirmed.

There are two named species of Protanancus, P. macinessi from (mainly) the middle Miocene
of East Africa, and P. chinjiensis from the middle Miocene and possibly Vallesian of Indo-
Pakistan (see TASSY, 1983, 1980), but the range of the genus was probably wider. Apart from
Yurtkali material, cf. Protanancus sp. was teported from the middle Miocene Turkish localities
Candir in Central Anatolia (GERAADS & GULEC, 2003) and Mordogan in Western Turkey
(KAYA et al., 2003). The middle Miocene proboscidean assemblage at Tha Chang sandpits,
Northeast Thailand, includes Protanancus (SAEGUSA et al., 2005); in addition, the genus
might have occurred in China: a lower tusk with concentric dentine from Gansu published by
TOBIEN et al. (1986, Fig. 24) as Amebelodon sp. is, according to the authors, “very similar, if
not identical with the lower incisor from Yiurtkali”. Middle Miocene amebelodontid material
published by GUAN (1988, 1990), or at least a part of it, might belong in Protanancus too. The
M3 of Serbelodon zhongningensis figuted by GUAN (1996, PL. 13.4c) shows pseudo-anancoid
contacts as well as the M2 figured by GUAN (1988, PL 2, Fig. 2); as far as can be judged from
the photos (GUAN, 1988, Pl. 2, Fig, 2, and GUAN, 1996, PL. 13.4a,b), this condition seems to
be present also in the holotype, a palate with left and right M2-M3. North Ametican Serbelodon
(apart from referred Chinese material, the genus is not known in the Old World) lacks posttrite
conules (TASSY, 1996¢), a feature unique among amebelodontids. The presence of posttrite
conules in the Chinese material casts doubts on its attribution to Serbelodon.
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As can be seen, Western Turkey (and potentially the Eastern Balkans) was one of the areas
where both genera occurred. Arapl and Yiirikali in Western Turkey were used by TOBIEN
et al. (1986) as an example of possible co-existence of Platybelodon and “Amebelodon” (i.e.
Protanancus); thus any of these two genera, or both, could be present at the localities in and
near Varna. Information on the unpublished mandible from Pochivka is simply insufficient
to confirm the occutrence of Platybelodon sp. reported by NIKOLOV (1985), and charactets
observed in SU 230 do not rule out possible affinities with Protanancus as an alternative
to the determination as Platybelodon cf. danovi by MARKOV (2004a, 2004b). Even so, the
amebelodontids at Galata and Pochivka are certainly pre-Turolian, and might be regarded as an
indication for middle Miocene fossiliferous layers in the area.

Deinotheriidae Bonaparte, 1841
Deinotherium giganteum Kaup, 1829

Material: P4 sin (SU 305) from Galata, Varna.

Description. The tooth (Fig. 3) is relatively well preserved, with the ectoloph somewhat
damaged at the metacone (a small enamel fragment preserved on the tooth’s posterior wall
permits an adequate measurement of the length). Between the proto- and hypocone, there
is an additional cusp blocking the interloph. Lingually from the first, the base of another,
damaged additional cusp is preserved. Matrked anterior cingulum. Length: 65; width: 71/67e.
(NB: a dental fragment from Hrabarsko near Sofia at the SU collections has the same number,
obviously by mistake).

Discussion. Here, Deinotherium giganteum is considered a species separate from D.
gigantissimum, the giant Turolian deinothere of Europe and Southwest Asia. Known mainly
from Vallesian localities, D. giganteum appears in Europe as early as the middle Miocene (MNG:
ANTOINE et al, 1997, DURANTHON et al.,, 2007), apparently migrating from the east:
large deinotheres (genus Deinotherium) are known from the early Miocene of Saudi Arabia
(TASSY in THOMAS et al,, 1982). Earlier views (e.g. HARRIS, 1975) on D. giganteum as
a direct descendant of Prodeinotherium bavaricum, evolving in situ, should be rejected
(MARKOV, 2004b). The size of SU 305, surpassing maximum values for P. bavaricum (see
GRAF, 1957) but significantly smaller than Turolian D. gigantissimum, falls within the variation
range for D. giganteum, a species occurring from MNG to MN10. The specimen from Galata
is a rare trace of D. giganteum’s presence in Bulgaria: almost all the material from the country
published in earlier literature as D. giganteum belongs to D. gigantissimum (MARKOV, 2004b).
The only exception is a molar from Yarebichna near Varna, published by BAKALOV (1949,
PL 2, Fig, 2) as a right M2 of “Dinotherium giganteum Kaup, race minot” (i.e. P. bavaricum),
and referred to D. giganteum by BAKALOV & NIKOLOV (1962, Pl. 44, Fig. 2: although
figured, the specimen is not discussed in the text). The molar which, judging from the figures
is rather a left M3, couldn’t be found at the SU collections and seems to be lost. Drawing in
BAKALOV (1949) and photo in BAKALOV & NIKOLOV (1962) are reproduced on Fig. 4.
Measurements provided by BAKALOV (1949) are 86/96/84.5 but this is clearly a mistake.
Taken from the natural-sized drawing (BAKALOV, 1949, P1. 2, Fig, 2), length of the tooth is 84
— close enough to the published value, but widths of the first and second loph are 84 and 74,
correspondingly, i.e. the width of the first loph equals the length of the tooth. It seems that an
extra centimeter was added by mistake to both widths, and measurements in BAKALOV (1949)
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Fig. 3. SU 305, P4 sin of Deinotherium giganteum, Galata. Scale bar: 5 cm.

Fig. 4. Deinotherium giganteum molar from Yarebichna (now lost), as figured by BAKALOV (1949, PL. 2, Fig.
2) (left) and BAKALOV & NIKOLOV (1962, Pl. 44, Fig. 2) (right).

should read 86/86/74.5 instead. A deinothere (“D. bavaricum”) listed from Pochivka, Varna,
by NIKOLOV (1985) — together with the elephantoid mandible discussed above — might be
indeed P. bavaricum, but also D. giganteum: catlier Bulgarian literature (e.g. BAKALOW, 1914;
BAKALOV, 1949; BAKALOV & NIKOLOV, 1962) lumped together all deinotheres into
D. giganteum, distinguishing between two “races”, small and large. Later, they were equated
to P. bavaricum and D. giganteum correspondingly; howevet, as virtually all finds of “large
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deinotheres” from Bulgaria belong to the Turolian species D. gigantissimum, anything smaller
than them ended up as “race minot” and then “D. bavaricum”. An example is the Deinotherium
giganteum molar from Yarebichna discussed above, listed as “D. bavaricum” by NIKOLOV
(1985). Unfortunately, as with the elephantoid mandible, the present location of the deinothere
material from Pochivka is unknown, and its determination is impossible.

Prodeinotherium bavaricum (von Meyer, 1833)

Material: M2 sin (cast, SU 193) from Aksakovo, Varna region.

Description. The cast (Fig, 5) represents a well preserved tooth with marked anterior and
postetior cingula and a broad interloph. Dentine revealed on both lophs. Length: 72; width: 66/68.
SU 193 was originally published by BAKALOV & NIKOLOV (1962, PL. 43, Fig. 3), erroneously
determined as m2 dext (I am grateful to Martin Pickford for pointing out this error).

Discussion. Prevailing opinion regards Prodeinotherium bavaricum as the only European
prodeinothere species, ranging from MN3b (Lesvos, Greece: KOUFOS et al., 2003) to MNO.
GASPARIK (1993, 2001) consideted the species P. hungaricum Ehik, 1930 valid, with P.
petenyii, a species described by VOROS (1989) from the early Miocene (MN4) of Hungary
its junior synonym. I agree with GASPARIK (1993, 2001) that early Miocene European
prodeinotheres do not belong in P. bavaricum, but the taxonomical designation is somewhat
problematic. The type mandible of P. petenyii differs from Astaracian mandibles referred to
P. bavaricum to an extent granting its separate specific status (pers. observations, HNHM
2005). In addition to its significantly smaller size (even considering the ontogenetic age of the
individual), the mandible’s symphysis is only slightly curved downwards (this trait is visible
despite some post mortem deformation), as could be expected in eatly deinotheres since their
Paleogene ancestors must have had a straight, non-curved symphysis (MARKOV et al., 2001).
The type mandible of P. hungaricum (pets. obsetvations, NHM London, 2006: a cast; the
original at HNHM Budapest was destroyed in 19506) is larger and more robust than the type
of P. petenyii. Compared to the Hungarian finds, the type mandible of P. cuvieri (Kaup, 1832)
(pers. observations, MNHN Paris, 2007) is more similar in its proportions to the type of P.
petenyii — except for the apparently stronger curvature of the symphysis — rather than to the
type of P. hungaricum. On the other hand, dental measurements in all three specimens are
close enough to make conspecifity very likely (in that case, P. cuvieri would have priority)*. The
skeleton from Langenau near Ulm (Southern Germany, MN4), referred by GOHLICH (1999,
Fig. 13.3) to P. cf. bavaricum, seems to provide additional suppott for the separate specific
status of carly Miocene prodeinotheres: differences in the postcranial morphology of that
specimen and the P. bavaricum skeleton from Unterzolling (Southern Germany, MNG6) were
noted by HUTTUNEN & GOHLICH (2002)>. The two species apparently differ in cranio-
mandibular morphology too, e.g. in the shape of the mandibular angle — well developed in

% Subsequently, the type species of Prodeinotherium would be P. cuviers (P. hungaricum being a synonym for P. cuvieri
and not P. bavaricum).
’For dental measurements of prodeinotheres from Langenau and other German MN4 material, see SACH &
HEIZMANN (2001).
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Fig. 5. SU 193, M2 sin (cast) of Prodeinotherium bavaricum, Aksakovo. Scale bar: 5 cm.

P. bavaricum, weaker and more highly positioned in the Orleanian species®. Shape of mandibular
angle is a useful differential character for the two European Deinotherium species (see MARKOYV,
2008 for details), and a similarly different condition in the two Prodeinotherium species would not
be surprising. Thus, the small early Miocene specimens from Europe (e.g. those from Lesvos
and various European MN4 localities) should rather be assigned to a species different from
P. bavaricum, as well as later Orleanian material: molars from Pontlevoy (France, MN5) are
comparable in size to the eatlier specimens (pets. observations, MNHN Paris, 2002, 2007)°. In
that case, the time span of P. bavaricum would be from MN6 to MN9.

The larger size of SU 193 sets it apart from early Miocene material, and corresponds to P.
bavaricum s. str., suggesting an age of MNG or later. Together with two molars from the area
of Pleven (NW Bulgatia) and two more from Sovolyano near Kyustendil (SW Bulgaria), SU 193
is one of the few finds of P. bavaricum from the country®. The species was mistakenly reported

* A potential falsifier of this observation is the skeleton from Franzensbad, described by HUTTUNEN (2004).
Of supposed MN5 age, its mandible has a morphology corresponding to P. bavaricum and not the Otleanian
species. However, although no dental measurements are provided, teeth dimensions of the Franzensbad
prodeinothere closely match those of the MNG Unterzolling specimen according to the author (HUTTUNEN,
2004, p. 347, Fig. 4). Thus, the Franzensbad skeleton most probably belongs in P. bavaricum s. str., and either
this species appears in MN5, briefly co-existing with the earlier form (see also comment on Pontlevoy below),
or, very probably, the age of Franzensbad is later than MN5.

> Part of the material from the Pontlevoy atea reaches the size of P. bavaricum s. str.; this might be taken either
as evidence for an early appearance of that species in MN5, or — more likely — imply the presence of fossils
of different age.

¢Two rather small, unpublished prodeinothere teeth from an unknown locality at the SU collections, SU 304
(P3d; 1.:53; W:48/50) and SU 309 (M2s; 1.:58; W:62/56), are comparable in their size to Orleanian material from
Greece, Hungary, Germany, France and Spain, and might represent the only early Miocene faunal remains from
Bulgaria — as well as a species new to the country’s fossil fauna, P. cuvier:.
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from Nessebar near Burgas (SE Bulgaria) by BAKALOW (1914), an error further repeated by
BAKALOV & NIKOLOV (1962), KOJUMDGIEVA et al. (1984), NIKOLOV (1985), and
later authors relying on Nikolov’s 1985 catalogue — e.g. SPASSOV (2000, 2002), SPASSOV
& KOUFOS (2002), KOUFOS (20006). In fact the Nessebar finds (two mandibles and a
maxillary fragment) belong to juvenile D. gigantissimum individuals (MARKOV, 2004a, 2004b).
Similatly, the “P. bavaricum” listed from Kalimantsi by NIKOLOV (1985), and subsequently by
KOSTOPOULOS et al. (2001), is a deciduous tooth of D. gigantissimum (MARKOV, 2004b).

Stratigraphical and zoogeographical implications

Much of the information provided by NIKOLOV’ (1985) summary of eatly 1980%
knowledge on Tertiary large mammal localities in Bulgaria has been subsequently revised,
especially regarding the Turolian localities (e.g. SPASSOV, 2000, 2002). The localities in and
around Varna however have remained outside the scope of later revisions, no doubt due
to the scarcity (and, alas, inaccessibility in several cases) of the material, consisting entirely
of proboscideans. NIKOLOV’s (1985) assumed ages for the localities discussed here are:
Pochivka: “Miocene after mammals, Middle Karaganian after mollusks”; Yarebichna: “probably
Sarmatian” (according to E. Kojumdgieva’s foreword to Nikolov’s catalogue, ‘Sarmatian’ in the
text corresponds to MN9-10); Aksakovo: “Middle Miocene — Sarmatian after mammals”. For
unknown reasons, Galata is absent from the catalogue, although the elephantoid molar was
published and discussed eatlier, if misidentified.

Data on the proboscideans from Galata are indeed scarce and ambiguous, but the
amebelodontid seems to imply a middle Miocene age for the locality, regardless of its
determinaton. Platybelodon cf. danovi would imply MNG; the Yurtkali Protanancus is most
probably of similar age as the Arapli Platybelodon. The premolar of Deinotherium giganteum
could be middle Miocene (MNOG) to Vallesian (MN10). The age of the unpublished ?Platybelodon
mandible from Pochivka should be MNG if the determination by NIKOLOV (1985) was
correct (and could be MN4 to Vallesian if it was not), and the unpublished deinothere material
(“D. bavaricum” in NIKOLOV, 1985) could be anything from a small Orleanian prodeinothere
to late Vallesian D. giganteum (the ‘bavaricum’ designation meaning only that it was apparently
smaller than the vast majority of deinothere finds from Bulgaria belonging to D. gigantissimum).
Similarly, the isolated finds from Yarebichna (D. giganteum, despite being listed as “D.
bavaricum” by NIKOLOV, 1985) and Aksakovo (P. bavaricum s. str.) could be middle Miocene
to Vallesian. Bearing in mind the rarity of pre-Turolian localities in Bulgatia however, such a
sudden concentration of variously aged fossiliferous outcrops in the small area in and around
Varna seems unlikely. Making a bold assumption, a middle Miocene (PMNG) age for the whole
fossiliferous area around Varna seems plausible, neither the amebelodontids nor the deinotheres
contradicting it. Another possible middle Miocene locality from the region could be Balchik
(north of Varna): NIKOLOV (1985) listed “D. bavaricum” (unpublished), estimating the age
as “Middle Miocene — Sarmatian after mammals, Upper Sarmatian (Hersonian) after mollusks
and ostracods”. Conspicuously absent from Nikolov’s catalogue is an elephantoid from the
vicinities of Balchik referred by BAKALOW (1911, PL 3, Figs. 1, 2) to Mastodon angustidens
(the same specimen is figured in a slightly different view by BAKALOV & NIKOLOV, 1962, PL.
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50, Fig. 3, as Trilophodon angustidens). As with the rest of the Bulgarian material referred in 20th
century literature to G. angustidens (see MARKOV, 2007), the Balchik specimen is misidentified,
its morphology fitting better with a choerolophodontid. The figures in BAKALOW (1911, PL
3, Figs. 1, 2) and BAKALOV & NIKOLOV (1962, P1. 50, Fig. 3) show only a left m2 (SU 209,
according to these authors; currently stored at SU under that number is a mammutid mandibular
fragment with m3d from an unknown locality) but the original publication by BAKALOW
(1911) describes a mandible which, according to the author, is “similar to the one found near
Burgas”, referred by BAKALOW (1911, PL 1) to Mastodon angustidens but actually representing
Choerolophodon pentelici. BAKALOW (1911, p. 12) provided some measurements of the Balchik
mandible but did not figure it; the text describes a third molar removed from its alveolus by
the author but provides no measurements or figure. On the other hand, the description by
BAKALOV & NIKOLOV (1962, p. 101) claims that “the mandible was completely destroyed
during the excavations”. The lack of any certain data on the morphology of the Balchik
mandible (apart from Bakalow’s vague allusion to the Ch. pentelici mandible from Burgas) is
especially frustrating: it would permit a positive determination of the Balchik elephantoid (and
thus the age of the locality); besides, if the age of Balchik is indeed middle Miocene as claimed
by NIKOLOV (1985), and the specimen is a choerolophodontid, this would be the third find in
the world of the middle Miocene Ch. chioticus (see below), and only the second mandible. The
figured m2, however, is insufficient for a certain determination, adding to the list of potentially
very interesting but lost, unpublished, or unidentifiable proboscidean specimens from the area
of Varna. Again, the scarce information on Balchik does not contradict an assumed middle
Miocene age for the whole fossiliferous area around Varna and again this cannot be proved
with the available material.

The Otleanian/Astaracian transition was evidently a time of major proboscidean dispersals
into Europe. TASSY (1990) drew attention to the Astaracian atrival of Choerolophodon and
Platybelodon in the castern Mediterrancan, the former with Ch. chioticus, described by TOBIEN
(1980) from Chios (MNG) and probably present at Sofca, Turkey (GAZIRY, 1976; TASSY,
1990), and the latter with P. cf. danovi. It seems that mote proboscidean taxa took part in
this event: apart from Protanancus which might or might not have entered the Balkans (but
certainly reached Westetn Tutkey), Zetralophodon and Deinotherium appear in Europe in MNG
(ANTOINE et al., 1997), apparently migrating from the cast; Gomphotherium angustidens, too,
might be an Astaracian immigrant (see TASSY, 1990). The Astaracian migration of several
proboscidean groups to Europe is reminiscent of a similar event in the beginning of the
Turolian, when Deinotherium gigantissimum, “Mammut”’ cf. borsoni, Choerolophodon pentelici,
“Mastodon” grandincisivus and Tetralophodon atticus (the so-called “Pikermian proboscidean
fauna”: MARKOV, 2004a, 2004b) migrated to Europe. Incidentally, there are similarities in the
ranges reached by different groups in the Astaracian and the Turolian: Choerolophodon chioticus
is not known west of Chios, and Ch. pentelici west of Greece and Macedonia; the migration
of Platybelodon cf. danovi was limited to the Balkans (Arapli in European Turkey, and possibly
the localities in Bulgaria and Serbia discussed above) and that of “M.” grandincisivus to Central
BEurope; Deinotherium and Tetralophodon, on the other hand, reached Western Europe both
in the Astaracian and in the Turolian (D. gigantissimum and 1. atticus are present in Turolian
localities from Western Europe to Iran: MARKOYV, 2008).
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Summary and conclusions

A molar from Galata (Varna) belongs to an amebelodontid, which could be Platybelodon cf.
danovi as claimed by MARKOV (2004a, 2004b), or, alternatively, Protanancus sp. A deinothere
premolar from Galata is attributed to Deznotherium gigantenm and is one of the only two finds
of this species in Bulgaria (the other, a molar from Yarebichna near Varna, seems to be lost).
The reported occurrence of Platybelodon sp. at Pochivka (NIKOLOV, 1985), though quite
likely, cannot be taken at face value. Another reported but unpublished find of unknown
present location from Pochivka is a deinothere which could be either Deznotherium gigantenm or
Prodeinotherinm bavaricum. Middle Miocene age can be assumed as a working hypothesis for the
area, and D. giganteum at Yarebichna and P. bavaricum at Aksakovo, two localities near Varna,
while not necessarily contemporaneous, do not contradict this. Pre-Turolian localities are rare in
Bulgaria, and middle Miocene vertebrate faunas are virtually unknown. The vicinities of Varna,
yielding faunal remains of possibly middle Miocene and certainly pre-Turolian age, are an area
of potential interest for future research.

Platybelodon ct. danovi is known on the Balkans from Arapli on the Marmara Sea coast. Two
molars from Grivac — Slana Bara, Serbia, referred to Gomphotherium angustidens by previous
authors, probably belong to Platybelodon cf. danovi and would represent the westernmost known
occurrence of the species. The dispersal of Platybelodon to the Balkans in MNG seems to be a
part of a larger proboscidean migration, including Protanancus (not known west of the Turkish
Aegean coast), Choerolophodon (with Ch. chioticns known only from Chios and Western Turkey),
Deinotherinm and Tetralophodon, the latter two genera reaching Western Europe. This Astaracian
migration is reminiscent of a similar event in the Turolian, the arrival in Europe of the five
species of the so-called “Pikermian proboscidean fauna”.

Acknowledgements

Drs. Marin Ivanov, Vyara Stoyanova, Stefka Darakchieva (SU), Prof. Pascal Tassy, Dr.
Claire Sagne and Dr. Christine Argot (MNHN), Dr. Mihaly Gasparik and Prof. Janos Szabé
(HNHM), Drs. J. Hooker and A. Currant (NHM) for access to collections; Martin Pickford,
Haruo Saegusa, Pascal Tassy, Mihaly Gasparik, Pierre-Olivier Antoine, Denis Geraads, Theodor
Obadi, Nikolai Spassov and Vesna Dimitrijevi¢ for fruitful discussions, shared information
and help with literature difficult to obtain. ’'m grateful to Prof. Zlatozar Boev (NMNH) for
additional information on the mandible from Pochivka. Photos on Figs. 2 and 3 by D. Geraads.
The author gratefully acknowledges the HNHM, NHM and the financial support of the EU
for a visit to Budapest (SYNTHESYS HU-TAF-1144) and London (SYNTHESYS GB-TAF-
1641); support from the exchange program between the Bulgarian Academy of Sciences and
CNRS, Direction des Relations Internationales, for visits to MNHN — Paris.



Fossil proboscideans (Mammalia) from the vicinities of Varna: ... 149

References

ALEXEEVA 1. 1957. Sur la trouvaille de Platybelodon grangeri en Kirghizie. — Vertebrata PalAsiatica,
1 (3): 215-222. (In Russian with French and Chinese summaries).

ANTOINE P-O.,, DURANTHON FE, TASSY P. 1997. L’apport des grands mammiferes
(thinocérotidés, suoidés, proboscidiens) a la connaisance des gisements du miocene d’Aquitaine
(France). — In: Aguilar J.-P,, Legendre S., Michaux J. (eds.). Actes du Congres BiochroM’97.
Mémoires et Travaux EPHE, Institut Montpellier, 21: 581-590.

BAKALOW P. 1911. Beitrige zur Paldontologie Bulgariens. 1. Mastodonreste aus Bulgarien. —
Annuaire de ’'Université de Sofia, 6: 1-41. (In Bulgarian with German summary).

BAKALOW P. 1914. Beitrige zur Paldontologie Bulgariens. II. Dinotheriumreste aus Bulgarien.
— Annuaire de I'Université de Sofia, 8-9: 1-29. (In Bulgarian with German summary).

BAKALOV P. 1949. Einige neue Dinotheriumfunden in Bulgarien. — Annuaire de ’'Université de
Sofia, 46 (3): 99-106. (In Bulgarian with German summary).

BAKALOV P, NIKOLOV 1. 1962. Les Fossiles de Bulgarie. X. Mammifeéres Tertiaires. BAS, Sofia,
162 p. (In Bulgarian with French summary).

BORISSIAK A. A. 1928. On a new mastodon from the Chokrak Beds (middle Miocene) of the
Kuban region, Platybelodon danovi n. gen., n. sp. — Annuaire de la Société paléontologique de la
Russie, 7: 105-120. (In Russian with English summary).

BORISSIAK A. 1929. On a new direction in the adaptive radiation of Mastodonts. — Palacobiologica,
Wien & Leipzig, 2: 19-33.

DURANTHON E, ANTOINE P. O.,, LAFFONT D., BILOTTE M. 2007. Contemporanéité de
Prodeinotherium et Deinotherium (Mammalia, Proboscidea) a Castelnau-Magnoac (Hautes-
Pyrénées, France). — Revue de Paléobiologie, 26 (2): 403-411.

GASPARIK M. 1993. Deinotheres (Proboscidea, Mammalia) of Hungary. — Annales historico-
naturales Musei nationalis hungarici, 85: 3-17.

GASPARIK M. 2001. Neogene proboscidean remains from Hungary; an overview. — Fragmenta
Palacontologica Hungarica, 19: 61-77.

GAZIRY A. W. 1976. Jungtertidre Mastodonten aus Anatolien (Ttrkei). — Geologisches Jahrbuch,
22: 3-143.

GERAADS D., GULEC E. 2003. Proboscidea from the middle Miocene hominoid site of Candir
(Turkey). — In: Gileg E., Begun D., Geraads D. (eds.). Geology and Vertebrate Paleontology
of the Middle Miocene Hominoid Locality Candir (Central Anatolia, Turkey). Courier
Forschungsinstitut Senckenberg, 240: 235-239.

GOHLICH U. 1999. Order Proboscidea. — In: Réssner G., Heissig K. (eds.). The Miocene TLand
Mammals of Europe. Vetlag Dr. Friedrich Pfeil, Minchen, 157-168.

GRAF 1. 1957. Die Prinzipien der Artbestimmung bei Dinotherium. — Palacontographica, Abt. A,
108: 131-185.

GUAN ]J. 1988. The Miocene Strata and Mammals from Tongxin, Ningxia and Guanghe, Gansu.
— Memoits of Beijing Natural History Museum, 42: 1-21. (In Chinese with English abstract).
GUAN J. 1996. On the shovel-tusked elephantoids from China. — In: Shoshani J., Tassy P. (eds.). The
Proboscidea. Evolution and Palacoecology of Elephants and their Relatives. Oxford University

Press, Oxford, New York, Tokyo, 124-135.

HARRIS J. M. 1975. Evolution of feeding mechanisms in the family Deinotheriidae (Mammalia:

Proboscidea). — Zoological Journal of the Linnean Society, 56: 331-362.



150 Georgi N. Markov

HUTTUNEN K. 2004. On a Prodeinotherium bavaricum (Proboscidea, Mammalia) skeleton from
Franzensbad, Czech Republic. — Annalen des Naturhistorischen Museums in Wien, 105 A: 333-
361.

HUTTUNEN K., GOHLICH U. 2002. A partial skeleton of Prodeinotherium bavaricum (Proboscidea,
Mammalia) from the Middle Miocene of Unterzolling (Upper Freshwater Molasse, Germany).
— Geobios, 35: 489-514.

KAYAT., GERAADS D, TUNA V. 2003. A new Middle Miocene mammalian fauna from Mordogan
(Western Turkey). — Paliontologische Zeitschrift, 77 (2): 293-302.

KOJUMDGIEVA E. I, NIKOLOV 1. M., MEIN P. 1984. Les associations des grands mammiferes
du miocene supérieur en Bulgarie et leur correlation avec I'echelle régionale de la Paratethys.
— Comptes rendus de I’Académie bulgare des Sciences, 37 (3): 341-343.

KOSTOPOULOS D. S., SPASSOV N., KOVACHEV D. 2001. Contribution to the study of Microstonysx:
evidence from Bulgaria and the SE European populations. — Geodiversitas, 23 (3): 411-437.

KOUFOS G. D. 2006 Palacoecology and chronology of the Vallesian (late Miocene) in the Eastern
Mediterranean region. — Palacogeography, Palacoclimatology, Palacoecology, 234: 127-145

KOUFOS G. D, ZOUROS N., MOUROUZIDOU O. 2003. Prodeinotherium bavaricum
(Proboscidea, Mammalia) from Lesvos island, Greece; the appearance of deinotheres in the
eastern Mediterranean. — Geobios, 36 (3): 305-315.

LUNGU A., OBADA T. 2001. New data on Eatly Vallesian fauna from Moldova. — Analele Stiintifice
ale Universititii de Stat din Moldova, seria *“ Stiinte chimico-biologice”: 51-55.

MAGLIO V. J. 1969. A shovel-tusked gomphothere from the Miocene of Kenya. — Breviora, 310:
1-10.

MARKOV G. N. 2004a. The fossil proboscideans of Bulgaria and the importance of some Bulgarian
finds — a brief review. — Historia naturalis bulgarica, 16: 139-150.

MARKOV G. N. 2004b. The Fossil Proboscideans of Bulgaria. — Unpubl. PhD Thesis, Sofia, 225 +
81 p. (In Bulgarian with English summary).

MARKOV G. N. 2007. Gomphotherium angustidens (Mammalia: Proboscidea) in Bulgatia. — Historia
naturalis bulgarica, 18: 167-171.

MARKOV G.N. 2008. The Turolian proboscideans (Mammalia) of Europe: preliminary observations.
— Historia naturalis bulgarica, 19: 153-178.

MARKOV G. N, SPASSOV N., SIMEONOVSKI V. 2001. A reconstruction of the facial
morphology and feeding behaviour of the deinotheres. — In: Cavaretta G., Gioia P, Mussi M.,
Palombo M. R. (eds.). The Wotld of Elephants. Proceedings of the 1st International Congress.
Consiglio Nazionale delle Ricerche — Roma, 652-655.

MARKOVIC-MARJANOVIC J., PAVLOVIC M. 1970. Novo nalaziste Bunolophodon angustidens
Cuvier u Gruzanskom basenu i znacaj srodnih oblika za stratigrafiju neogena Srbije. — VII
Kongtres geologa Jugoslavije, 193-200.

NIKOLOV I. 1985. Catalogue of the localities of Tertiary Mammals in Bulgaria. — Paleontology,
Stratigraphy and Lithology, 21: 43-62.

PICKFORD M., GABUNIA L., MEIN P, MORALES J., AZANZA B. 2000. The middle Miocene
mammalian site of Belometchetskaya, North Caucasus: An important biostratigraphic link
between Europe and China. — Geobios, 33: 257-267.

SACH V. J,, HEIZMANN E. P. J. 2001. Stratigraphie und Sdugetierfaunen der Brackwassermolasse
in der Umgebung von Ulm (Stidwestdeutschland). — Stuttgarter Beitrdge zur Naturkunde, Serie
B, 310: 1-95.



Fossil proboscideans (Mammalia) from the vicinities of Varna: ... 151

SAEGUSA H., THASOD Y., RATANASTHIEN B. 2005. Notes on Asian stegodontids. —
Quaternary International, 126-128: 31-48.

SPASSOV N. 2000. The Turolian Hipparion — fauna and the character of the environment in the
Late Miocene of West Bulgatia. — Review of the Bulgarian Geological Society, 61 (1-3): 47-59.

SPASSOV N. 2002. The Turolian Megafauna of West Bulgaria and the character of the Late Miocene
“Pikermian biome”. — Bollettino della Societa Paleontologica Italiana, 41 (1): 69-81.

SPASSOV N, KOUFOS G. D. 2002. The first appearance of Dinocrocuta gigantea and Machairodus
aphanistus (Mammalia, Carnivora) in the Miocene of Bulgaria. — Mitteilungen der Bayerischen
Staatssammlung fiir Paliontologie und historische Geologie, 42: 83-101.

TASSY P. 1983. Les Elephantoidea miocenes du plateau du Potwar, groupe de Siwalik, Pakistan.
— Annales de Paléontologie (Vert.- Invert.), 69 (2): 99-1306; (3): 235-297; (4): 317-354.

TASSY P. 1984. Le mastodonte a dents étroites, le grade trilophodonte et la radiation initiale des
Amebelodontidae. — In: Buffetaut E., Mazin J.-M., Salmon E. (eds.). Actes du Symposium
paléontologique Georges Cuvier, Montbéliard, 459-473.

TASSY P. 1985. La place des mastodontes miocénes de 'ancien monde dans la phylogénie des
Proboscidea (Mammalia): hypothéses et conjectures. — Unpublished These Doctorat es Sciences,
UPMC, Paris, 85-34, Volumes I-111.

TASSY P. 1986. Nouveaux Elephantoidea (Mammalia) dans le miocene du Kenya: essai de
réévaluation systématique. — Cahiers de Paléontologie. Editions du Centre National de la
Recherche Scientifique (CNRS), Paris, 135 p.

TASSY P. 1990. The “proboscidean datum event”: how many proboscideans and how many events?
In: — Lindsay E. H., Fahlbusch V., Mein P. (eds.). European Neogene Mammal Chronology.
Plenum Press, New York, 237-252.

TASSY P. 1996a. Dental homologies and nomenclature in Proboscidea. — In: Shoshani J., Tassy P.
(eds). The Proboscidea. Evolution and Palacoecology of Elephants and their Relatives. Oxford
University Press, Oxford, New York, Tokyo, 21-25.

TASSY P. 1996b. Growth and sexual dimorphism among Miocene elephantoids: the example of
Gomphotherium angustidens. — In: Shoshani J., Tassy P. (eds.). The Proboscidea. Evoluton and
Palacoecology of Elephants and their Relatives. Oxford University Press, Oxford, New York,
Tokyo, 92-100.

TASSY P. 1996¢c. Who is who among the Proboscidea? — In: Shoshani J., Tassy P. (eds.). The
Proboscidea. Evolution and Palacoecology of Elephants and their Relatives, Oxford University
Press, Oxford, New York, Tokyo, 39-48.

THOMAS H., SEN S., KHAN M., BATTAIL B., LIGABUE G. 1982. The Lower Miocene Fauna
of Al-Sarrar (Eastern province, Saudi Arabia). — “ATLAL” The Journal of Saudi Arabian
Archaeology, 5 (3): 109-130.

TOBIEN H. 1973. On the Evolution of Mastodonts (Proboscidea, Mammalia). Part 1: The
bunodont trilophodont Groups. — Notizblatt des Hessischen Landesamtes fiir Bodenforschung
zu Wiesbaden, 101: 202-276.

TOBIEN H. 1980. A note on the skull and mandible of a new choerolophodont mastodont
(Proboscidea, Mammalia) from the Middle Miocene of Chios (Aegean Sea, Greece). — In: Jacobs
L. L. (ed.). Aspects of Vertebrate History. Essays in Honor of E. H. Colbert. Museum of
Northern Arizona Press, Flagstaff, 299-307.



152 Georgi N. Markov

TOBIEN H., CHEN G, LI'Y. 1986. Mastodonts (Proboscidea, Mammalia) from the Late Neogene
and Early Pleistocene of the People’s Republic of China. Part 1: Historical Account; the Genera
Gomphotherium, Choerolophodon, Synconolophus, Amebelodon, Platybelodon, Sinomastodon. —
Mainzer geowissenschaftliche Mitteilungen, 15: 119-181.

VOROS 1. 1989. Prodeinotherium petenyii sp. n. from the Lower Miocene at Putnok (North Hungary).
— Fragmenta Mineralogica et Palacontologica, 14: 101-110.

WANG B.-Y, QIU Z.-X. 2002. A new species of Platybelodon (Gomphotheriidae, Proboscidea,
Mammalia) from early Miocene of the Danghe area, Gansu, China. — Vertebrata PalAsiatica, 40
(4): 291-299. (In Chinese with English summary).

WANG B.-Y,, QIU Z.-X., WANG X, XIE G.-P, XIE J.-Y.,, DOWNS W,, QIU Z.-D., DENG T.
2003. Cenozoic stratigraphy in Danghe Region (Gansu Province) and uplift of Tibetan Plateau. —
Vertebrata PalAsiatica, 41 (1): 66-75. (In Chinese with English summary)

WANG X.-M., WANG B.-Y,, QIU Z.-X,, XIE G.-P, XIE J.-Y.,, DOWNS W, QIU Z.-D., DENG
T. 2003. Danghe area (western Gansu, China) biostratigraphy and implications for depositional
history and tectonics of northern Tibetan Plateau. — Earth and Planetary Science Letters, 208:
253-269.

Received on 22.06.2007

Authot’s address:

Georgi N. Markov, National Museum of Natural History — BAS, Tsar Osvoboditel Blvd. 1,
1000 Sofia, Bulgaria, e-mail: markov@nmnh.bas.bg

®ocuaHuTE X000THHU OT paiioHa HA BapHa: psaaka mHAHKAIIA
3a CPEAHOMHOIICHCKA IpbOHayHa payHa B Bearapus

I'eopru H. MAPKOB
(Pesrome)

CrarmAra pasrAckAa (DOCHAHHTE XOOOTHHM OT padfona Ha Bapma, mo-criermasHo ABe
HaxoAKH OT ['aaara: MoAap Ha eaeaHTOHA, IOTPEIIHO OTHECCH KbM Letralophodon longirostris
OT IIPEAHUIITHI aBTOPH, HO BCBHIIHOCT IIPEACTABAABAIL aMEOCAOAOHTHA, 1 CAHH IIPEMOAAP HA
peaxust 3a Boarapus supa Deinotherium giganteum. PasraeAaHI B KOHTEKCTA HA ADYTH HAXOAKH OT
Bapuencko, matepuasute ot ['araTa ca HHAUKAIINA 32 Bb3MOKHE CPEAHOMUOLICHCKU PA3KPUTHA
B pafiona. [ToaobHa MHAMKAIINA € OT 3HAYMTCACH MHTEPEC, ThH KATO CPEAHOMHOIICHCKATA
rppOHavHa ayHa Ha BbArapus e npakTrdecku HerrosHata. M3A0xKeHa € XUIIOTe3a 32 MUTPALIIA
Ha HAKOAKO IpymH xoboTaE OT IIpeara Asns kpm EBporra mpes cpeAHns MHOLICH — CBOHTHE,
HAITOAOOABAITIO Pa3CEABAHCTO HA IMMKEPMHUICKaTa XODOTHA (payHa B HAYAAOTO HA TYPOAAQ.
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The Turolian proboscideans (Mammalia) of Europe:
preliminary observations

Georgi N. MARKOV

MARKOV G. N. 2008. The Turolian proboscideans (Mammalia) of FEurope: preliminary
observations. — Historia naturalis bulgarica, 19: 153-178.

Abstract. The paper deals with six proboscidean species from the Turolian of Europe. Problems
of their taxonomy, phylogeny, assumed geographic range and time span are discussed; an attempt
is made to outline the most important localities and material for each of the six taxa. With the
exception of Anancus, a later immigrant, the other five proboscideans seem to be part of the large-
scale mammal migrations from West Asia into Europe around the Vallesian/Turolian transition.
Key words: Proboscidea, Late Miocene, Europe, taxonomy, dispersals

Introduction

The Turolian proboscideans of Hurope are something of a paradox. On one hand, they ate
represented by abundant material from numerous localities (Fig. 1); on the other, virtually
each of the species discussed in this paper has been, or still is, involved in controversies of
taxonomy, phylogeny, geography and chronology. These problems are interrelated, since choice
of taxonomy obviously influences assumed ranges in space and time; mixing the Turolian taxa
with closely related but not identical species creates a false impression of Vallesian proboscidean
relicts in the Turolian, or, in two cases, of early appearances of taxa typical for the Pliocene.

In this paper, some preliminary results from an ongoing research on the Turolian
proboscideans of Europe and Southwest Asia ate presented, with taxonomical notes and a
brief outline of the most important localities and finds for each species.

Institutional abbreviations:
HGI: Hungarian Geological Institute, Budapest.
HNHM: Hungarian Natural History Museum, Budapest.
MMNH: Macedonian Museum of Natural History, Skopje.
MNHN: Muséum National d’Histoire Naturelle, Paris.
NHM: Natural History Museum, London.
NHMW: Naturhistorisches Musem Wien, Vienna.
NMNH: National Museum of Natural History — BAS, Sofia.
NMNHASs: Palacontology Museum (Branch of NMNH — BAS), Assenovgrad.
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Fig. 1. Selected Turolian localities with proboscidean fauna in Europe and adjacent areas. 1: Pikermi; 2: Halmy-
ropotamos; 3: Maronia/Siteia; 4: Dolni Disan; 5: Kalimantsi; 6: Hadzhidimovo; 7: Ahmatovo; 8: Ezerovo; 9:
Burgas; 10: Cimiglia; 11: Taraklia; 12: Grebenniki; 13: Belka; 14: Kertch; 15: Morskaya 2; 16: Pestszentl6rincz;
17: Csakvar; 18: Polgardi; 19: Baltavar; 20: Kohfidisch; 21: Dorn-Diirkheim 1; 22: Alfacar; 23: Kayadibi; 24:
Maragheh; 25: Injana; 26: Molayan; 27: Jebel Barakah; 28: Sahabi; 29: Cessaniti; 30: Crevillente 2.

RHMR: Regional History Museum, Russe.
SU: Palacontology Museum of the Sofia University, Sofia.

Systematics and range:

Deinotherium gigantissimum Stefanescu, 1892 (= D. proavum Eichwald, 1835)

Taxonomical remarks:
Two problems concerning the Turolian deinotheres are whether or not they represent a species
different from D. gigantenm Kaup, and, if yes (the approach adopted here), what is the correct
name to be used for that species. Following most of the authors who have discussed its status,
I use the name D. gigantissimum Stefanescu, 1892. It was argued by CODREA (1994) that D.
proavum Eichwald, 1835 has priority, and subsequently the name has been employed in recent
literature (e.g. GASPARIK, 2001). The problem, however, is somewhat more complicated than
a simple priority issue, and as suggested by M. Pickford (e-mail dated 19.07.2002), the case
probably needs a ruling by the ICZN.

A century of debate on the status of the largest European deinotheres could be summarized
thus: numerous authors have argued against separate specific status, pointing out that size
alone is a weak criterion (several important finds from Eastern Europe showing morphological
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differences, however, were unknown to them: see below); others (e.g. GRAF, 1957; TOBIEN,
1988) were inclined to accept D. gigantissimum as a valid species — or at least the possibility that
future finds might confirm its validity. A crucial point was made by TARABUKIN (1974),
who noted the strongly developed mandibular angle present in all mandibles referable to D.
gigantissinum but not in D. gigantenm, and included this character in his revised diagnosis of
the species. Tarabukin’s observation was based on limited material (two mandibles from the
Moldovan localities Pripiceni and Goleshty / Gilesti) but it is confirmed by the shape of
the mandible in the skeleton from Ezerovo!, Bulgatia, and the Turolian deinothetes from
Alfacar (see BERGOUNOIUX & CROUZEL, 1959, PL. 3). In all those specimens, the angle
of the mandible is strongly developed, with its lowest point far below the ventral border of the
horizontal ramus, unlike the state observed in D. gigantenm (Fig. 2). This character, along with
some aspects of cranial morphology?, supports the separate status of D. gigantissinum, a species
larger and later than D. gigantenm.

Fig. 2. Mandibular shape in Deinotherinm gigantenm (A) and D. gigantissimum (B), lateral view. Arrow marks angle
of the mandible. Not to scale.

! 'The Ezerovo skeleton, stored at SU, remained unpublished for decades following the death of 1. Nikolov
in 1982 (photo and some metrical data were provided by TOBIEN, 1986, 1988; the specimen was briefly
discussed by MARKOV et al., 2002, who referred it to D. gigantissimum. Aspects of its postcranial morphology
were discussed by HUTTUNEN & GOHLICH, 2002, and HUTTUNEN, 2004). The name “D. thraciensis” (in
varying spellings) referring to the Ezerovo skeleton has been used in passim by I. Nikolov on several occasions,
including posthumous publications, none of which, however, included a formal description of this “species”.
Quite recently, a description of the skeleton (as “Deznotherium thraceiensis sp. nov.”) partially based on I. Nikolov’s
notes was published (KOVACHEV & NIKOLOYV, 2008: although the paper is dated 2006 it actually appeared
in 2008). The Ezerovo skeleton, however, is conspecific with the rest of the material referred to D. gigantissimum
and certainly represents no new species. Proboscidean taxa from Ezerovo, contra KOVACHEV & NIKOLOV
(2008), include Deznotherinm gigantissinums, “Mammut”’ obliquelophus, Choerolophodon pentelici, Tetralophodon atticus, and
Anancus sp. MARKOV, 2004b).

2 Brdefly discussed by MARKOV et al. (2002); note, however, that premaxillaries in the Ezerovo skull are
partially reconstructed and its marked shortness might be an artefact. Besides, although strongly developed, the
angle of the mandible seems to be additionally “strengthened” with plaster.
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Important localities and material®:

Material from the type locality of D. gigantissimum, Gaiceana in Romania, is scarce (as is the
material from the type locality of D. proavum, Rakhny Lesovye, or Rakhny Lisovi, now in
Ukraine; spelt “Rachnow ljassowy” by EICHWALD, 1835). The most important finds referable
to that species include a skeleton with partially preserved mandible from Manzati (Romania),
an almost complete skeleton with a fully preserved mandible from Pripiceni (Moldova), a
skeleton with preserved mandible and skull from Ezerovo (Bulgaria), all belonging to adult
individuals. Juvenile D. gigantissimum remains are known too: a maxillary fragment and two
mandibles with deciduous dentition from Nessebar (Bulgaria), misidentified as P. bavaricum
by previous authors (sce MARKOV, 2004a, 2004b, 2008), deciduous dentition from Cimislia
in Moldova (misidentified as D. gigantenm by SIMIONESCU & BARBU, 1939; permanent
molars from the same locality were referred to D. gigantissimum by these authors), the nearby
Moldovan locality Taraklia (or Taraclia) KHOMENKO, 1914, Pl 1, Fig. 16). From Pikermi
in Greece, apart from postcranial adult remains (GAUDRY, 1860; pers. obs. MNHN, 2002),
there is a palate with D2-D4 described by WAGNER (1857, PL. 7, Fig, 15), and an unpublished
D2 (NHM M10103, pers. obs. NHM, 2006), which, with its dimensions of 49.4 x 43.7 mm,
is one of the largest deinothere D2’ known so far. Deciduous premolars from Kayadibi,
Turkey, published by GAZIRY (1976), most probably belong in D. gigantissimum too (I am
grateful to M. Pickford for drawing my attention to the Kayadibi specimens). Deciduous
premolars described by SANDERS (2003) from the middle member of the Sinap Formation
in Turkey ate, according to this author, of similar size to the Kayadibi sample’; with ages
of late MN10 for the Sinap material and early MN11 for Kayadibi (SANDERS, 2003), the
two might indeed be conspecific (in that case, Turkish material would mark one of the
carliest occurrences of D. gigantissimum). In Western Burope, D. gigantissimum (published as
D. gigantenm) appears at several Spanish Turolian localities, e.g. Alfacar (BERGOUNIOUX &
CROUZEL, 1959, 1962); Crevillente 2 and Crevillente 16 (MAZO & MONTOYA, 2003),
and others, spanning from MN11 to MN12. Deinotheres from the German Turolian locality
Dorn-Dirkheim 1 (“Deinotherium n. sp.” of FRANZEN & STORCH, 1999) belong in this
species too, as well as finds from the Austrian localities Kohfidisch (referred to D. gigantenm by
BACHMAYER & ZAPFE, 1969, 1972, who nevertheless noted that dimensions of Kohfidisch
deinotheres surpassed known range for that species; formerly assumed to be Vallesian, the
age of Kohfidisch is actually Turolian as demonstrated by VISLOBOKOVA & DAXNER-
HOCK, 2004), and, possibly, Prottes, Wilfersdotf, and others (pers. obs., NHMW, 2006; see
also HUTTUNEN, 2002, for the large dimensions of some teeth attributed to D. gigantenm by
that author). Abundant material is known from numerous localities in Hungary (GASPARIK,
1993, 2001) and Bulgaria (MARKOV, 2004a, 2004b). The species is represented in Greece
not only by finds from Pikermi but also Samos, Halmyropotamos, Kerassia and Crete (sce e.g;
ATHANASSIOU, 2004 and references therein, as well as THEODOROU et al., 2003; Turolian
matetial referred to D. gigantenm), in Macedonia (LASKAREYV, 1948; GAREVSKI, 1976a; and

*This is a brief outline of important localities and finds, not an exhaustive list, for D. gigantissimum as well as for
the rest of the taxa discussed further.

* Actually, they are even larger (see SANDERS, 2003, Fig. 10.2). D2 is practically of the same size as NHM
M10103, and size of D3 is close to the teeth in MMNH 2740, an unpublished palate with D2-D4 from the
area of Veles, Macedonia (pers. obs. MMNH 2003), SU 301, unpublished D3 from Rogozen, Bulgaria, and the
matetial from Cimislia, Moldova, discussed above.
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pers. obs.,, MMNH, 2003), Romania (apart from Gdiceana and Manzati, also at Vernesti and
others: see ATHANASIU, 1907), Moldova (Pripiceni, Gilesti, Cimislia, Taraklia, and others:
see quoted works by KHOMENKO, 1914; SIMIONESCU & BARBU, 1939; TARABUKIN,
1974, as well as PAVLOW, 1907), Ukraine (Novaya Emetovka, Belka and others: see e.g.
KOROTKEVICH, 1988), and South Russia: Novocherkassk (BAJGUSHEVA & TISHKOV,
1998), Obuhovka sand pit near Rostov (BAJGUSHEVA & TITOV, 2006), Kossyakino and
Armavir (see VISLOBOKOVA & SOTNIKOVA, 2001). For the last two localities, the age was
given as Ruscinian by VISLOBOKOVA & SOTNIKOVA (2001) but this is not convincing:
fauna is apparently of mixed age, including Turolian as well as Villafranchian elements; on
problems concerning the correlation of these two localities (including with each other) see
ALEXEEVA (1959). There is not a single locality yielding Deznotherium gigantissimum that can be
positively dated to the Pliocene (frequent reports of “Pliocene” deinotheres in Europe in older
literature refer to Pliocene in an older sense, i.e. the Late Miocene of present-day concepts).

The easternmost occurrences of D. gigantissimum seem to be marked at (Upper) Maraghch
(Iran: “Deinotherinm sp.”, ERDBRINK etal., 1976; BERNOR, 1986)°, Injana (Iraq: “Deinotherium
sp. / Prodeinotherium sp.”, THOMAS et al., 1980 — a crenulated loph, probably from a deciduous
tooth, hence the uncertain determination), and Molayan (Afghanistan: “Deznotherium sp. of very
large size”, BRUNET et al., 1984).

In summary, D. gigantissimum is represented in Turolian localities ranging from Spain through
Central and Fastern Europe to Turkey, Iran, Iraq and Afghanistan. Material includes several
skeletons (one preserving the skull and mandible), several mandibles of adult individuals,
deciduous dentition, mandibles and maxillary fragments of juvenile individuals, and numerous
isolated dental and postcranial finds. Known time span is MN11 — MN12, with possible
occurrences in MN13 and probable first appearance in the latest Vallesian. Reported Ruscinian
age for deinothere remains from two localities in Russia is most probably erroneous (the fauna
in these localities seems to be a heterogeneous assemblage of different age).

“Mammut”’ obliquelophus (Mucha, 1980)

Taxonomical remarks:
Quite a number of finds demonstrate the occurrence in the Turolian of a mammutid close to
“Mammut’ borsoni but differing from it in the longer mandibular symphysis. This species has
been confused both with Zygolophodon turicensis® and with the Pliocene mammutid “M.” borsont,
some finds have been incorrectly referred to “Mammunt praetypicuns’ (a name that should not
be used for the Turolian mammutids: see below). To further complicate the situation, both
“M.” borsoni and the Turolian species most probably belong to a separate, yet unnamed genus,
differing from Zygolophodon as well as Mammnt (MARKOV, 2004a, 2004b).

Decades ago, it was noted by ALEXEEVA (1965) that most probably two different
mammutids are mixed under the name “M.” borsonz: the brevirostrine “M.” borsoni s. str. from

> Notably, DE BONIS et al. (1994) listed D. gigantenm from Upper Maragheh — thus accepting, the
employed taxonomy notwithstanding, the conspecifity of deinotheres at U. Maragheh, Pikermi, Samos and
Halmyropotamos.

¢ TASSY (1985) demonstrated both the similarity of the Turolian form to “M.” borsoni (and not to Z. turicensis, a
species not known from the Turolian), and its distinctiveness, using the designation Zygolophodon cf. borsoni.
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the Pliocene, and a closely related late Miocene form with a longer symphysis. This, I believe,
remains a correct opinion, supported by numerous finds. Ironically, the situation around the
Turolian species has been obscured by some unfortunate taxonomic decisions, and the uncertain
stratigraphy for several important finds. Central to the taxonomical problem is a publication
by KUBIAK (1972), describing a mandible and skull fragment of unknown exact locality
but probably from the so-called Balta Sands in Podolia, nowadays in the Ukraine. KUBIAK
(1972) referred the material to “Mammut praetypicum (Schlesinger, 1919)”, elevating Schlesinger’s
“Mastodon (Mammnt) americanus forma praetypica” to a specific rank and basing his determination
on dental similarities between Schlesinger’s material and the find from Podolia. This, however,
is unwarranted. The material described by Kubiak certainly differs from “M.” borsoni, but this is
not the case with Schlesinget’s taxon. “Types” of “M. praetypicun” cited by KUBIAK (1972) were
in fact chosen as lectotypes by OSBORN (1936) — an unfortunate decision, since it is evident
from the work by SCHLESINGER (1922) that he regarded as type specimen a hemimandible
from Ajnacské (now Hajnacka in Slovakia). The paper by SCHLESINGER (1919) appeared
carlier, but was written later, than his 1922 work, being a summary of his two monographs
on the elephantoids stored at the museums in Vienna (SCHLESINGER, 1917) and Budapest
(SCHLESINGER, 1922). Apparently, it was not supposed to be published before the 1922
volume — the 1919 paper treats “forma praetypica” as a name already published, and so does
not name a type or use the designation “nova forma” (which appears in the 1922 monograph).
Osborn’s lectotypes (probably of Pliocene age), are not informative: as said, dental morphology
in “M.” borsoni and the Turolian species is practically identical, and the only reliable character
permitting to distinguish between the two is the symphyseal length. Thus, if Osborn’s “types”
are considered, “M. praetypicuns” is a nomen vanum. 1f the species is treated as based on the
hemimandible from Hajnacka — as apparently was Schlesinget’s intention — then it falls into
synonymy with “M.” borsons: the hemimandible is clearly brevirostrine (SCHLESINGER, 1919,
1922), and the locality is of early Villafranchian (MN16a) age. In both cases, “M. praetypicuns’
is not a name to be used for the Turolian longirostrine species. KUBIAK (1972) speculated
that symphyseal length might vary in “Mammnt praetypicuns” (since the symphysis is long in the
mandible from Podolia but obviously short in Hajnacka); in my opinion, this is not the case.
Rather, the Hajnacka hemimandible and the Podolia elephantoid belong to two different species
— the first to “M.” borsoni and the second to a species which, by the time of Kubiak’s publication,
was nameless’. Thus, KUBIAK (1972) was petfectly cotrect in his opinion that the Podolia
material is earlier and more primitive than “M.” borsoni — but not in his choice of taxonomy.
The only taxon based on a mandible with unequivocally long symphysis (though
unfortunately the age is speculative), is Mastodon obliquelophus, described by MUCHA (1980),
from Romanovka, Ukraine, and although a taxon based on a well dated specimen would be
preferable, the longirostrine® Turolian mammutids should be referred to Mucha’s species. As
noted, dental morphology in “M.” obliguelophus and “M.” borsoni is practically identical, and
the only reliable character that helps distinguishing between the two is the symphyseal length
(Fig. 3): symphysis longer than the tooth row and bearing well developed tusks in

" Mastodon pavlowi Osborn, 1936, based on upper M1-M3 from Pestchana, Podolia, is — similatly to “M.
praetypicuns”’ — either nomen vanum or, more probably, a junior synonym of “M.” borsoni: according to PAVLOW
(1894), these molars were found together with a mandible with short symphysis.

8 That is, longirostrine in compatison with “M.” borsoni; compared to the more primitive genus Zygolophodon, the
symphysis in “M.” obliquelophus is reduced.
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Fig. 3. Symphyseal length and shape in “Mammn?’ obliquelophus (A) and “M.” borsoni (B), occlusal view. Not to
scale.

“M.” obliguelophus, significantly reduced (shorter than the tooth row) and with small vestigial
tusks in “ML.” borsoni. Note that in both species, the symphysis is deflected, contra TOBIEN
(1976). Various published mandibles of “M.” borsoni — e.g. BAKALOV & NIKOLOV (1962, P1.
53), seem to lack the easily breakable tip of the symphysis; the actual symphyseal shape in “M.”
borsoni can be observed in the specimens from Bossilkovtsi in Bulgaria (CHALWADZIEV,
1986, PL. 1)°, and Milia (Grevena, Greece) published by TSOUKALA (2000, Fig. 7).

Worth mentioning is a left hemimandible of a juvenile mammutid from Shanxi (or Shansi),
China, originally published by HOPWOOD (1935, PL. 6, Fig. 5) as Mastodon americanns and
referred by TOBIEN et al. (1988) to Mammut borsoni. The specimen, a cast of which is stored
at NHM (coll. number M14825), has a longer symphysis than the two juvenile mandibles from
Pikermi (see below), judging both from the preserved part of the symphysis and the shape
of the horizontal ramus which is narrower and higher than the Pikermi specimens (pers. obs.
NHM, 20006). In this aspect, the Shanxi specimen is more primitive than the Pikermi material
and conspecifity with “M.” obliguelophus is far from granted (not to mention “M.” borsons).
From Shanxi, the species Zygolophodon shansiensis was described by CHOW & CHANG (1961)
(synonymized with Manmmut borsoni by TOBIEN et al., 1988). The holotype of Z. shansiensis is
an isolated m3 (CHOW & CHANG, 1961, PL. 1, Figs. 2, 2a), so, first, there is no information
on the symphyseal length in this taxon and, second, in the absence of comparable material it

? The tip of the symphysis of the Bossilkovtsi specimen, stored at RHMR, has later been slightly damaged.
Currently it is restored in plaster, obscuring its original deflected shape (pers. obs.).
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is impossible to prove or reject conspecifity between the type of Z. shansiensis and the juvenile
hemimandible described by HOPWOOD (1935). Thus, the problem of the synonymy between
Z. shansiensis and “M.” borsoni remains unclear, as well as the taxonomic position of the juvenile
specimen from Shanxi — which could represent yet another (unnamed) species of the unnamed

genus including “M.” borsoni and “M.” obliquelophus.

Important localities and material:

In addition to Romanovka and the unknown precise locality of the Balta Sands already
mentioned, mandibles with a long symphysis and borsoni-like teeth are known from Ferladany
in Moldova (PAVLOW, 1894, PL. 3, Fig, 5, 5a, as Mastodon borsoni), and Ahmatovo in Bulgaria
(NIKOLOV & KOVACEY, 1966, Pl. 2, Fig. 1, as Zygolophodon borsoni). Juvenile remains are
known from Pikermi in Greece (mandible and palate stored at MNHN: GAUDRY, 1862; see
also TASSY, 1985; unpublished skull with mandible at NHM: TASSY, 1985; pers. obs. NHM,
2000), “RZ0O-24" in Greece (unpublished skull: KOUFOS, 1980, as Manmmunt tapiroides), Belka in
Ukraine (skull with mandible: KOROTKEVICH, 1988, P1. 25b, as Turicius turicensis; only a photo
is provided). Deciduous dentition from Halmyropotamos (Greece) published by MELENTIS
(1967) as Mastodon (Zygolophodon) tapiroides is another example, as well as unpublished remains
from Hadzhidimovo at NMNHAs, and the area of Veles at MNMH (pers. obs.,, MNMH,
2003). A d4 from the Turolian locality Csdkvar (Hungary), referred by GASPARIK (2001)
to Z. turicensis has a morphology close to “M.” borsoni (pers. obs.,, HNHM, 2005) and thus
most probably belongs to “N.” obliguelophus too, as well as the mammutids from other Turolian
localities in Hungary (see GASPARIK, 2001). Similarly, the M1 from the Turolian locality Las
Pedrizas (Teruel, Spain), referred by MAZO (1990) to Z. turicensis should rather be attributed to
“M.” obliguelophus, as well as the material from “RZO 5” in Greece (DE BONIS et al., 1992a)
and the Turolian (MN12) locality Morskaya 2 in South Russia (Sea of Azov region), attributed
by TITOV et al. (2006) to Mammmnt borsoni. Another possible locality of “M.” obliguelophus in
Hastern FEurope is Curtea de Arges in Romania with material described by ATHANASIU
(1907)%°. Also, the Italian locality Gravitelli, MN13 (ROOK, 1992: “Z. borsoni and Z. turicensis”)
might mark the occurrence of “M.” obliguelophus in the country.

Worth mentioning is a skull from Topol’¢ani in Slovakia, published by SCHMIDT (1963)
as “Tetralophodon grandincisivus” but, as noted by TOBIEN (1978), actually belonging to a
mammutid. Without direct observations of the material I wouldn’t venture a more precise
determination but the specimen is important in any case, being only the third adult mammutid
skull from the Old World known so far. (The Topol’¢ani skull was referred to Mammmut borsoni
by CERNANSKY, 2006, who seemed to be unaware of ‘Tobien’s comment).

In summary, “Mammnt’ obliguelophus is present in Spain, several localities in Hungary,
Bulgaria, Macedonia, Greece, ? Romania, Moldova, Ukraine and southern Russia (e.g. mainly
in Central and Eastern Europe). Material includes mandible and skull fragment of an adult
individual, several adult mandibles, three skulls with mandibles of juvenile individuals (all of
them unpublished), a juvenile mandible and palate, deciduous dentition, and numerous isolated
teeth that can only tentatively be attributed to the species basing on their Turolian age. Known
time span: MN11 — MN12, with possible later occurrences.

19 Thus, while Schlesinget’s choice of taxonomy and concepts on mammutid evolution might be outdated, his
suggestion (SCHLESINGER, 1922, p. 136) that mammutids from Curtea de Arges, Ferladany, Pikermi and
other “Pontian” localities belong to the same form seems to remain perfectly valid.
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Choerolophodon pentelici (Gaudry et Lartet, 1856)

Taxonomical remarks:

Far less problematic compared to the rest of the taxa discussed here, the most important issue
concerning Choerolophodon pentelici is the status of the Vallesian choerolophodons from Turkey
which in turn influences the species’ assumed time span. I regard Ch. pentelici as a Turolian
species, characterized by a straight mandibular symphysis and strongly redressed perinasal area
of the skull (see TASSY, 1985). I follow the suggestion made by TASSY (1985, p. 633, 640) that
Vallesian material, and especially the skull from Akin in Turkey, described by GAZIRY (1976,
PL 6, Fig. 1-5), represents a different, and more primitive, species. Thus, I agree with SANDERS
(2003) that the Vallesian species, referred to as Choerolophodon anatolicus (Ozansoy, 1965) by
that authot", includes “Choerolophodon pentelici lydiensis” described by TASSY et al. (1989); unlike
SANDERS (2003), however, I am not convinced that MN11 material from the lower levels of
Kemiklitepe (KTDG60), referred to Choerolophodon pentelici ssp. indet. by TASSY (1994), should
be excluded from Ch. pentelici. Rather, judging from the straight ventral border of the symphysis
in KTDO6G (see TASSY, 1994, PL. 1), this specimen seems indeed to represent eatly Ch. pentelici.
In addition, accepting the separate specific status of Vallesian choerolophodonts does not
necessarily mean that any Vallesian find should be automatically excluded from Ch. pentelici: it is
possible that the replacement of the earlier and more primitive species by Ch. pentelici took place
as carly as the latest Vallesian.

Important localities and material:
Pikermi, the type locality, has yielded mandibles and skulls of juvenile individuals.
Craniomandibular finds of adults are rare — several mandibles and hemimandibles from the area
of Burgas in Bulgaria (see BAKALOW; 1911; BAKALOV & NIKOLOV, 1962 — misidentified
as “Trilophodon’ angustidens. TASSY, 1983; APOSTOLOV & NIKOLOV, 1985, as Choerolophodon
(Synconolophus) serridentinoides; unpublished material at NMNH), an unpublished mandible with
both third molars from Ezerovo and an unpublished skull with damaged teeth from Ahmatovo
(both at NMNHAs) are among the few specimens known so far. The species is known from
Macedonia (the area of Veles: CIRIC, 1957; pers. obs., MNHN, 2003) which seems to mark the
limit of its distribution in the west, from Bulgaria, Greece (Pikermi, Samos, Halmyropotamos
etc.: DE BONIS et al,, 1994), Turkey (GAZIRY, 1976; TASSY, 1994, 2005), Moldova (localities
listed by LUNGU & OBADA, 2001 but also Lozovo: PIDOPLICHKO, 1956, Pl 15, Fig,
3, misidentified as A. arvernensis), Ukraine (localities listed by KOROTKEVICH, 1988 and
KRAHMALNAYA, 1996 but also Grebenniki: BURCHAK-ABRAMOVICH, 1940, Fig. 2,
misidentified as T. longirostris: P. Tassy, pers. comm. 2002), possibly Romania (STTUCA, 2003)'2,
Iran (Maragheh: SCHLESINGER, 1917; DE MECQUENEM, 1924, etc.), and Iraq (Injana:
see THOMAS et al., 1980).

In summary, Choerolophodon pentelici seems to be confined to the atea from present-day
Macedonia and Greece in the west, through Bulgaria, Romania, Moldova, Ukraine and Turkey
to Iran and Iraq in the east. Material includes skulls and mandibles of juvenile as well as adult

" It is possible that Choerolophodon serridentinoides (Viret et Yalginlar, 1952) is a senior synonym for Ch. anatolicus.
2 The hemimandible (of unclear precise age) from Baciu in Romania, referred by RADULESCU & SOVA
(1987, PL. 1, Fig. 1) to Ch. pentelici, seems to have a deflected symphysis, judging from the photo, and more
probably belongs in the Vallesian species of Choerolgphodon.
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individuals, isolated dental and postcranial remains. Assumed time span depends on adopted
taxonomy (i.c. status of Vallesian and MN11 choerolophodons) and is most probably MN11
— MN12, with reported presence in MN13 needing further evidence.

“Mastodon” grandincisivus Schlesinget, 1917

Taxonomical remarks:

Attributed by previous authors to Tetralophodon and Stegotetrabelodon, “Mastodon” grandincisivus is
actually an amebelodontid, as demonstrated by TASSY (1985) and belongs to a yet undescribed
genus, diagnosis of which was practically provided by TASSY (1985, 1999). In this paper, Tassy’s
provisional designation as “Mastodon” (in quotation marks) is followed (another provisional
solution, attributing the species to Amebelodon was employed by GERAADS et al., 2005; in
my opinion, tetralophodont intermediary teeth and tubular dentine of the lower tusks are too
important differences, preventing attribution to Amebelodon).

Important localities and material:

The uncertain taxonomic position of “M.” grandincisivus is mostly due to the scarcity of known
material (or, more precisely, of published material). The holotype from Maragheh, Iran, is a
lower tusk (SCHLESINGER, 1917). Mandibles of adult individuals lacking symphyses are
known from Pestszentlérincz in Hungary (SCHLESINGER, 1922, Pl. 2- 3) and Oryahovo
in Bulgaria (BAKALOV & NIKOLOV, 1962, PL. 66). It is important to note that photo of
the Oryahovo mandible in BAKALOV & NIKOLOV (1962) is extremely misleading since it
is taken after a “reconstruction” of the specimen: the whole symphysis is rebuilt (pers. obs.,
SU), obviously following the reconstruction in SCHLESINGER (1922, PL 1); parts of the
mandibular branches are reconstructed too. The real shape of the symphysis in “M.” grandincisivus
is observable in a unique juvenile mandible from Hadzhidimovo, Bulgaria (unpublished), stored
at NMNHAs (coll. no. HD38029). At Pestszentlorincz, as well as Oryahovo, mandibles are
associated with lower tusks matching the type specimen from Maragheh (thus permitting their
attribution to “N.” grandincisivus), upper tusks and third molars, and, in the Hungarian locality,
with postcranial remains. The only known skull of the species is from the mine Maritza — Iztok
in Bulgaria and was recently published by KOVACHEV (2000) (as S#egotetrabelodon grandincisivus,
note that despite being dated 2004 this work appeared in 2000).

Apart from these, isolated finds attributable to “M.” grandincisivus are known from Kertch
in the Ukraine, Amasya in Turkey (GAZIRY, 1970), the area of Burgas in Bulgaria (MARKOV,
2004b) and several localities in Hungary (GASPARIK, 2001; pers. obs. HNHM, 2005). The
species (or a closely related form) seems to be present at Cherevichnoe and Novoukrainka in the
Ukraine (KOROTKEVICH, 1979), Sahabi in Libya' and Jebel Barakah, UAE (TASSY, 1999),
and possibly in the Indo-Pakistan region as well (TASSY, 1983, 1985). For Pakistan, another find
deserves a brief comment: UZ. 69/636, left and right m3 from Lehri (Punjab), published by
SARWAR (1977, Figs. 48 and 49) as “_Anancus osborn?’. 1t was suggested by TASSY (1983) that
U.Z.69/636 might belong to Paratetralophodon hasnotensis. Lophid number and structure, however,

B The hypodigm of “Awmebelodon cyrenaicus”, desctibed by GAZIRY (1987) from Sahabi seems to be heterogeneous:
judging from the collection numbers, referred specimens are from several different localities and none of them
is in any way associated with the type. The type might belong to “M.” grandincisivus as suggested by TASSY
(1999), as well as part of the material referred to Szegoretrabelodon hybicus (e.g. GAZIRY, 1987, Fig. 11).
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speak against this (H. Sacgusa, pets. comm. 2007)". UZ. 69/6306, while certainly no Anancus,
apparently represents a new clephantoid taxon that could be related to “M.” grandincisivus (H.
Sacgusa, G. N. Markov, unpublished data). Further east, an incomplete third upper molar from
Shanxi, China, holotype of Gomphotherium changghiensis Zhai, 1963, resembles “M.” grandincisivus
in the significant amounts of cement and the morphology of the lophs (“L-shaped”, after the
original description by ZHAI, 1963, and mesio-distally compressed). The specimen was referred
to Choerolophodon sp. by TOBIEN et al. (19806, p. 144) but the morphology of the preserved
lophs is not typically choerodont, and the enamel is smooth. The presence of Choerolophodon
in China is far from certain (TASSY, 1994), and the Shanxi molar is worth having in mind as a
possible indication for the occurtrence of a grandincisivus-like elephantoid in East Asia.

Another European locality yielding “M.” grandincisivus seems to be Pikermi: unpublished
juvenile lower tusks stored at MNHN — Paris and NHM — London probably belong to that
species (pers. obs. MNHN, 2004, NHM, 2006), and a maxillary fragment with D2-D4 figured
by MARINOS & SYMEONIDIS (1974, PL. 7) and misidentified as Ch. pentelici by these authors
is cither Tetralophodon atticus ot “Mastodon” grandincisivus (since geographic and chronological
distribution of these two taxa overlap, determination cannot be certain). Note that while
BERNOR et al. (1990) listed “Stegotetrabelodon grandincisivus” from Pikermi, the taxon they had in
mind is Tetralophodon atticus: TASSY (2005).

In addition, material from the Vallesian locality Yulafli in Turkey was referred to Amebelodon
grandincisivus by GERAADS et al. (2005), who hinted that Vallesian “grandincisivus” might
differ at the specific level from Turolian “M.” grandincisivus proper. Bearing in mind that this
is precisely the case with Vallesian vs. Turolian Deznotherium, Choerolophodon and Tetralophodon,
this is a very plausible suggestion. Moreover, according to GERAADS et al. (2005), Oryahovo
material has the closest morphology to Yulafli, and since the Oryahovo find is isolated it might
actually represent this Vallesian form and not “real” “M.” grandincisivus. This might also be
the case with material from Austria: two second upper molars from Belvedere described by
SCHLESINGER (1917, p. 100) and referred by that author to T. longirostris, are very similar to
the M2 from Yulafli figured by GERAADS et al. (2005, Fig, 4E), their complex morphology
— double trefoil pattern with additional heavy posttrite ornamentation (pers. obs., NHMW,
2006; on loph(id) structure of Tetralophodon sce SAEGUSA et al., 2005) fitting better with an
identification as “M.” grandincisivus or a closely related form. Other Austrian material possibly
belonging in that taxon (Mannersdorf bei Angern, Haag and Fischamend) was discussed by
TOBIEN (1978) who suggested a Turolian age for it. Considering Turkish Vallesian material,
however, this need not necessarily be the case.

In summary, albeit rare, the known finds of “Mastodon” grandincisivus seem to give a faitly
correctidea of its distribution area: from Central Europe (Hungary and possibly Austria) through
the Balkans (Bulgatia, ?Greece) and Ukraine to Iran. The species seems to have occurred in
Libya and the United Arab Emirates too; Vallesian finds from Turkey, as well as late Miocene
material from Indo-Pakistan might represent close but not necessarily identical taxa. Material
includes a skull, two fragmented mandibles of adult individuals, one mandible of a juvenile
individual, postcranials and isolated teeth. The few Turolian localities of known precise age are
all MN12; the species must have appeared in Europe in MN11 or even ecatliet, if the Turkish

" Incidentally, NHM M18670, an unpublished right m3 from the Middle Siwaliks, has the morphology that
could be expected for lower third molars in P. hasnotensis (pers. obs. NHM, 2000).
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MN10 material is conspecific with the rest. Similarly, if the Sahabi material belongs to “M.”
grandincisivus, it might mark one of the last appearances of the species, in MIN13.

Tetralophodon atticus (Wagnet, 1857)

Taxonomical remarks:

Apart from treatment by OSBORN (1936) of Mastodon atticus as a mammutid, there seems to be
no particular controversy about the name and phylogeny of this species. TASSY (19906) suggested
that I atticns might be a primitive Stegotetrabelodon. To some extent, this is a matter of terminology
(considering the likely descent of elephants from a derived African Tetralophodon, the distinction
between “detived Tetralophodor” and “primitive Stegotetrabelodon” is becoming increasingly
technical). Still, if a line must be drawn between derived tetralophodont gomphotheres and
primitive elephants, a useful criterion would be the occlusal motion as discussed by SAEGUSA
(1996). If propalinal motion is taken to be a trait defining elephantids (and stegodontids) but
not tetralophodont gomphotheres, T. atticus — judging from the few known permanent molars
— should rather be assigned to tetralophodont gomphotheres, i.c. to Tetralophodon.

Important localities and material:
Very few remains have been referred to T. atticus in the literature, either originally or by
subsequent revisions: two palatal fragments and a hemimandible of juvenile individuals
from Pikermi, Greece, upper third molar from the same locality, and juvenile remains from
Taraklia, Moldova, originally published by KHOMENKO (1914) which might be T. a#ticus but
also “M.” grandincisivus (see TASSY, 1985 for details), as well as new material from Akkasdagi,
Turkey (TASSY, 2005)". The material, however, seems to be a lot richer than that, including
specimens referred to other taxa (mostly 1. longirostris, but also Ch. pentelici and others) as well as
unpublished finds. Among the most important are a skull with M1-M2 and M3 erupting, from
Dolni Disan in Macedonia, published by GAREVSKI (1976b) (as Bunolophodon longirostris; this
is the only adult skull of T. atticus known so far), juvenile mandible with skull fragment from
Cimislia in Moldova (SIMIONESCU & BARBU, 1939), unpublished juvenile mandible from
Hadzhidimovo in Bulgaria, and an unpublished juvenile skull from Kalimantsi (also in Bulgaria;
the skull might alternatively belong to “M.” grandincisivus) (IMARKOV, 2004a, 2004b). Similarly,
the maxillary fragment from Pikermi figured by MARINOS & SYMEONIDIS (1974) is either
Tetralophodon atticus or “Mastodon” grandincisivus as said above.

In Western Europe, T. atticus seems to be present at the Turolian locality Dorn-Diirkheim 1
in Germany with material figured by GAZIRY (1997, PL. 1, Fig. 1; PL 4, Fig. 1-3; and Pl 5) and

5 A right M3 from Belvedere (Vienna, Austria) referred by SCHLESINGER (1917, PL. 17, Fig, 3) to “forma
attica’ (.. T. atticus) is indeed similar to the Pikermi M3 published by VACEK (1877, PL. 7, Fig, 1) in its number
of lophs (six); this number, however, is known to occur in T. longirostris too (see TASSY, 1985, Fig. 292 C:
morphe complexe). The complex morphology of the Belvedere third molars (a left M3, apparently from the
same individual as the figured M3d, is stored at NHMW: pers. obs., 20006) differs from the Turolian material from
SE Europe but also from “M.” grandincisivus (which might be present at Belvedere: see above). Tetralophodons
from the late Miocene of Austria are problematic in general: derived characters displayed by specimens from
e.g. Mannersdorf bei Angern, Stettenhof, Belvedere (SCHLESINGER, 1917) and Hohenwarth (ZAPFE, 1957)
show evolutionary tendencies in a rather different direction than those in T. a#ticus. Equivocal information on
the precise age of some of the Austrian localities further obscures the mechanism of replacement of T.
longirostris by T. atticus around the Vallesian / Turolian transition. A brief co-existence of different species of
Tetralophodon in the latest Vallesian / eatliest Turolian cannot be ruled out entirely.
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attributed by this author to several different taxa; in my opinion, the only other elephantoid at
Dorn-Diirkheim 1, co-occurting with T. atticus, is Anancus (see below). A postetior third molar
fragment from the surroundings of Teschen in Silesia (now Cieszyn and Cesky Tésin in Poland
and the Czech Republic) figured by SCHLESINGER (1917, PL. 17, Fig. 2, as “M. (B.) longirostre
forma sublatidens nova forma”) is very similar in its morphology (lophs compressed mesio-distally,
reduced accessory conules, cementodonty) to Tutrolian matetial referred by MARKOV (2004b)
to 1. atticus and might belong to that species. Finds from the Turolian of Hungary (Gubacs,
Baltavar, Polgardi, Csakvar: SCHLESINGER, 1922; GASPARIK, 2001) belong, I believe, to T.
atticus, as well as material from Taraklia in Moldova desctibed by RIABININ (1929), the Ukrainian
localities Grebenniki (BURCHAK-ABRAMOVICH, 1940), and Novaya Emetovka — Kostev
Ovrag (KOROTKEVICH, 1988, Pl 25; only a photo is provided). Tetralophodons reported
from the Turolian of Greece (e.g. Kerassia: “Tetralophodon ct. longirostris’, THEODOROU et al.,
2003) more probably belong in T. atticus and not T. longirostris. The juvenile skull fragment from
Maragheh, Iran, attributed by SCHLESINGER (1917, PL. 11) to T. /ongirestris might belong to
“M.” grandincisivus as noted by TASSY (1986), but three deciduous premolars from Maraghch
stored at MNHN and erroneously referred to Ch. pentelici by DE MECQUENEM (1924, PL
XIX, Figs. 6, 9) match closely the type of T. atticus from Pikermi (pers. obs.,, MNHN 2005) and,
in my opinion, demonstrate that T. atticus and “M.” grandincisivus co-occur at Maragheh'®. Finally,
the “tetralophodont gomphotheriid indet.” reported by BRUNET et al. (1984) from Molayan in
Afghanistan, should, if tetralophodont indeed, belong either to I atticus ot to “M.” grandincisivus.

Worth noting is the material from Crevillente 2 (Spain, MN11), described by MAZO &
MONTOYA (2003) as “Tetralophodon ct. longirostris ‘grandincisivoid form™”. The Tetralophodon
from Crevillente 2 has a similar development of the mandibular symphysis as that observed
in T. atticus (see TASSY, 1985 on that character) but is significantly more derived in its dental
morphology and probably represents a new species (H. Saegusa, G. N. Markov, unpublished
data). The presence in the eatly Turolian (MN11) of Spain of a Tetralophodon species more derived
than 1. atticus (the type locality of which is MN12), together with the evolutionary tendencies
observed in the Austrian specimens mentioned above, aptly demonstrates the complex history
of European tetralophodons and, in my opinion, supports the idea that Turolian tetralophodons
were new immigrants to Europe rather than descendants of the Vallesian species.

In summary, Tetralophodon atticus is known from Turolian localities ranging from Germany in
the west through Central Europe, the Balkans (Greece, Macedonia, Bulgaria), Turkey, Moldova
and Ukraine, to Iran in the east. Material includes an adult skull, several juvenile mandibles
and maxillary fragments, deciduous and permanent teeth, and probably a skull of a juvenile
individual (which, alternatively, could belong to “M.” grandincisivus). Known time span is MN11
— MN12, with possible occurrences in MN13.

Anancus sp.

Taxonomical remarks:
While there seems to be a consensus on the occurrence of anancines in the Turolian of Europe,
differing from Anancus arvernensis, numerous problems remain unresolved, including the name to

1 Co-occurrence of Tetralophodon and “M.” grandincisivus or a related species seems to have been anything but
exceptional, with Yulafli being one of the earliest examples, as well as probably Belvedere and Mannersdorf bei
Angern. The genus represented by “M.” grandincisivus apparently coexisted with members of the TGSE clade
throughout its entire distribution area, from North Africa to Pakistan and (possibly) China.
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be used. TASSY (1986) employed the name cf. Anancus sp. (suggesting that this species, together
with Indian A. perimensis and Chinese A. cuneatus | paisnyensis, belongs to the stem-group of
Apnancns), and two decades later Anancus sp. remains the least controversial designation. A key
issue is the material from Dorn-Diirkheim 1, attributed by GAZIRY (1997) to four different taxa
— Tetralophodon longirostris, Anancus arvernensis turoliensis, Stegotetrabelodon lehmanni and Stegolophodon
caementifer (the latter three being newly erected by GAZIRY, 1997). METZ-MULLER (2000)
revised the material and acknowledged the presence of two elephantoid taxa — Tetralgphodon
longirostris and an unnamed Anancus species, (appearing as ““Anancus sp. 2 de Dorn-Diirkheim” on
e.g. Fig. 91; her ““Anancus sp. 1 de Hohenwart” is based on material that belongs in Tesralophodon:
H. Saegusa, pers. comm.). At first glance, Metz-Muller’s decision not to name what she
apparently recognized as a new species is justified, since the quoted source (METZ-MULLER,
2000) is an unpublished PhD thesis, and any new name provided would technically be a nomen
nudnm. However, the material referred to Anancus sp. by METZ-MULLER (2000) includes the
holotype of Stegotetrabelodon lehmanni Gaziry, 1997, so Metz-Muller’s conclusion that the species
Stegotetrabelodon lebmanni is not valid is erroneous: following her arguments, the name _Anancus
lehmanni (Gaziry) should be adopted for the Turolian anancine present at Dorn-Diirkheim 1. This
would seem to solve the name problem but several more points must be considered: Agreeing
with METZ-MULLER (2000) that the genera Tetralophodon and Anancus co-occur at Dorn-
Diirkheim 1, I think that the first is represented not by 1. longirostris but by T. atticus, the Turolian
species of the genus (including holotype as well as figured referred specimens of “Stegolophodon
caementifer” — a taxon not discussed at all by METZ-MULLER, 2000, and part of the hypodigm
of “Sregotetrabelodon lehmanni”). The holotype of Anancus arvernensis turoliensis, reterred by METZ-
MULLER (2000) to T. longirostris, does not, in my opinion, belong either to that species or to
T. attiens but to Anancus. 1f 1 am correct, the binomen Awnancus turoliensis Gaziry, 1997 needs
discussion as a possible alternative to Awnancus lehmanni (Gaziry, 1997). According to Article
24.1 of the International Code of Zoological Nomenclature (providing synonymy between
A. turoliensis and A. lehmanni is accepted), the name A. lbmanni should take precedence, being
initially proposed at higher rank (see also Article 61.2.1 of The Code). The problem, however, is
if the two types are indeed conspecific, and if DD 3151 (M3d, type of “S%” lebmanni) adequately
demonstrates morphological differences between the Turolian species and A. arvernensis.
Adequacy of type specimens is a problem affecting two potential senior synonyms too
(although these names are obscure, rarely used, and generally considered to be synonymous
with A. arvernensis, none of them is technically nomen oblitum and thus a short discussion is
necessary): Mastodon intermedins Eichwald from the area of Kremenetz in Volhynia, then Russian
Empire (now Kremenets, western Ukraine) is based on a hemimandible with worn m2-m3 and
thus is zomen dubinm at best, displaying general anancine morphology. Eichwald changed more
than once his opinion whether the specimen represents an upper or a lower jaw fragment; while
it is evident from his works — e.g. EICHWALD (1835, 1853) — that both designations refer to
the same specimen, OSBORN (1936) apparently did not notice that and considered the “type”
(a maxilla that never existed) lost, designating the hemimandible as paralectotype). The find
comes from an area that has yielded mainly Turolian taxa and thus could theoretically belong to
the Turolian anancine species but usage of the name is certainly not to be recommended"’.

7 To further complicate things, Mastodon intermedius Teilhard et Trassaert, 1937, type species of Sinomastodon
Tobien, Cheng et Li, 1986, is a junior primary homonym of Mastodon intermedius Eichwald, 1831. Obviously,
suppressing the name Sinomastodon intermedins (Teilhard et Trassaert), would be a particularly bad decision.
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Mastodon arvernensis var. progressor Khomenko, 1912, is based on a mandible from Gavanosy,
Bessarabia (now Gavanoasa, Moldova) which displays no clear morphological differences
compared to A. arvernensis, apart from a slightly longer mandibular symphysis. Anyway, lower
molars with anancine affinities from Dorn-Diitkheim 1 differ little from 4. arvernensis, and it
seems that any taxon based on lower teeth would be of doubtful position.

Thus, although it seems that — for the time being at least — the appropriate name for the
Turolian Anancus of Europe is Anancus lebmanni (Gaziry), I adopt a more cautious approach
and use the name Anancus sp., considering that relations to (and possible synonymy with) other
primitive anancines from Asia, such as 4. cuneatus | paisuyensis remain unresolved. In addition,
some of the Turolian finds from Europe do not differ drastically from the type specimen of
Anancus osiris, described by ARAMBOURG (1946, PL. 9, Fig. 1) from the area of Giza in Egypt
(the precise age of the locality is unknown). While not necessarily conspecific with the Turolian
anancines of Europe, A. osiris might be their descendant, evolving in Africa in parallel with
A. arvernensis (A. osiris and A. arvernensis were considered sister taxa by TASSY, 19806). Finally,
lumping all Turolian Anancus finds from Europe into one species might be over-simplistic but
available material is insufficient, in my opinion, for any less vague conclusions.

Important localities and material:

Material consists of isolated dental remains (and several mandibles or mandibular fragments),
making the Turolian anancines the most problematic of all taxa discussed here. Apart from
Dorn-Durkheim 1, type locality of Anancus lehmanni, Turolian anancines occur at localities
in Spain (e.g. Alfacar: BERGOUNOIUX & CROUZEL, 1958; TASSY, 1986), Hungary
(GASPARIK, 2001; pers. obs. HNHM and HGI, 2005), Bulgaria (e.g. Ezerovo, Ahmatovo:
MARKOYV, 2004a, 2004b).

In summary, Turolian anancines are known from localities in Spain, Germany, Hungary
and Bulgaria, and might be present at other Central and Eastern European localities too. The
available material is scatrce, consisting almost entirely of isolated molars. Compared to .
arvernensis, differences in the morphology of lower molars atre subtle, so the determination even
of a preserved mandible can only be tentative, and influenced by assumed Turolian age: a result
that is far from satisfactory. The material permits no definite conclusions even on the number
of anancine species (one or more) in the Turolian of Europe, leaving problems of taxonomy,
range and time span open. The first appearance of _Anancus seems to have been not eatlier
than MN12 (although Dorn-Diirkheim 1 is supposed to be of MN11 age, it seems to contain
reworked fossils, and both GAZIRY, 1997, and METZ-MULLER, 2000, assumed a MN12 age
for the proboscideans). Anancus is notably absent from early MIN12 localities such as Pikermi or
Hadzhidimovo, and while having in mind possible gaps in the fossil record, it seems plausible
that the first occurrences of the genus in Europe were indeed in late MN12.

Discussion, summary and conclusions

The picture emerging from this overview could be summarized thus: at the beginning of
the Turolian, an association of five proboscidean species (each representing a different clade)
appears in Europe, apparently migrating from the east. The idea of faunal migrations from
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West Asia to Europe around the Vallesian / Turolian transition is certainly not new, and neither
is the observation on taxa shared by e.g. Balkan and Iranian Turolian localities (see for example
DE BONIS et al.,, 1992a, 1992b, 1994, and soutces therein) but analyses often either omit
proboscideans, or employ inaccurate taxonomy. Choice of taxonomy can obviously influence —
and influence heavily — conclusions on migrations, faunal composition and diversity, regionality,
etc. Some examples: BERNOR et al. (1996) listed, as said above, “Stegotetrabelodon grandincisivus”
from Pikermi actually meaning Tetralophodon atticus. At the generic level, this results in a taxon
shared by Sahabi (type locality of Stegotetrabelodon syrticus) and Pikermi for entirely wrong reasons
(ironically, Sahabi and Pikermi seem to share a taxon indeed: “M.” grandincisivus, which however
has nothing to do with Stegotetrabelodon). 1f, on the other hand, T. atticus is regarded as a primitive
Stegotetrabelodon as suggested by TASSY (1996), Sahabi and Pikermi appear to share another
taxon. If the mammutid occurring at the Turolian Hungarian locality Hatvan is attributed to
Zygolgphodon, this results in the apparent presence of a primitive relict taxon (see discussion in
BERNOR et al., 2003); referring it to “Mammut’ borsoni (GASPARIK, 2001) implies an early
appearance of a Pliocene species; a determination as “M.” obliquelophus, on the other hand, adds
another “typical Pikermian element” (in the expression of BERNOR et al., 2003) to the Hatvan
fauna. Thus, choice of taxonomy could (and does) create the impression of Vallesian relicts
in the Turolian (f D. giganteum and D. gigantissimum, ot T. longirostris and T atticus are lumped
together, or “M.” oblignelophus confused with Z. turicensis), or of catly appearances of Pliocene
taxa such as “Mammut’ borsoni and Anancus arvernensis, if their late Miocene congenerics are not
recognized as separate species.

In my opinion, the five proboscideans that appear in the early Turolian of Europe (being
part of the “Pikermian biome”, a convenient label would be the “Pikermian proboscidean
fauna”, or PPF) are all immigrants, part of the large-scale late Miocene faunal migrations, and
not Vallesian relicts, nor species evolving gradually in Europe from Vallesian ancestors. Three of
the five PPF species (“Manmut’ obliquelophus, Choerolophodon pentelici, and “Mastodon” grandincisivus)
have no closely related forms in the Vallesian of Europe and their origins are most probably
Asiatic. “Mammut” obliquelophus seems to be a descendant of Asiatic zygolophodons (see TASSY,
1985, and SAUNDERS & TASSY, 1989 on the origins of “M.” borsoni). Choerolophodons
are generally an Afro-Asiatic group, and “Mastodon” grandincisivus, although of obscure origins,
has no similarities to earlier European taxa. There is no evidence of direct relation between
Tetralophodon atticus and T. longirostris (rather, judging from opposite tendencies in the mandibular
morphology of these two taxa, they are not closely related). As for Deinotherinm gigantissimum,
a gradual evolution from D. gigantenn in Europe is unlikely (as is generally the isolated gradual
evolution of “lineages” within the small area of Europe). More probably, as with the other PPF
species, D. gigantissimnm is an immigrant displacing the earlier local species. (A useful parallel
is the pattern of mammoth evolution in Eurasia as presented by LISTER & SHER, 2001;
LISTER et al., 2005). Such a major proboscidean migration into Europe is not unprecedented:
a similar event seems to have taken place in the middle Miocene, with the Astaracian arrival
of Choerolophodon and Platybelodon (confined to the Eastern Mediterranean), and Deznotherinm
and Tetralophodon reaching Western Europe (see MARKOV, 2008). As with the Astaracian
proboscideans, ranges reached by different PPF taxa vary: Deinotherinm gigantissinmuns, “NMammnt’
obliquelophus and Tetralophodon atticus spread across Western Europe but “Mastodon” grandincisivus
was apparently confined to Central Europe and Choerolophodon pentelici is not known west of
Greece and Macedonia.
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On a larger scale, the PPF model seems to be generally operational, but perhaps over-
simplistic, omitting several important details. One, distribution areas for each of the five PPF
species do not ovetlap entirely (“M.” grandincisivus and Ch. pentelici confined to Central and
Eastern Europe respectively; mammutids are so far absent from the Turolian localities of
Turkey, Iran and Iraq). In fact, the only localities so far that have yielded all five PPF species
(see Table 1) are Hadzhidimovo, Pikermi and Taraklia (presence of “M.” grandincisivus at the
latter two is not entirely certain). Two, at least one of the PPF taxa, “M.” grandincisivus, might
have been spread in territories beyond the PPF area — Sahabi in Libya, Jebel Barakah (UAE)
and possibly Indo-Pakistan as well. It is very probable, however, that — as with the Vallesian
and Turolian “grandincisivoids” — we are actually mixing different species due to scarcity of
material, and it is the unnamed genus represented by “M.” grandincisivus, rather than the species
itself, that occurs at the African and SW Asian localities. Last but not least, apparently more
than the five PPF species (and, with Anancus sp., the six species) discussed here were present in
the Turolian of Europe: as said, the Tetralophodon from Crevillente 2 probably represents a new
species and not 1. atticus; in addition, FERRETTT et al. (2003) reported Stegotetrabelodon syrticus
from Cessaniti in Calabria, Italy. Although these are isolated occurrences so far, finds from
Crevillente 2 and Cessaniti demonstrate that proboscidean diversity in the Turolian was even
higher — and further emphasize how different, and novel, the Turolian proboscidean fauna of
Europe has been compared to the Vallesian.

As noted in the Introduction, these are preliminary results from an ongoing research. A
thorough revision of the rich material stored at various collections in Moldova, Ukraine and
Russia would doubtlessly add to the general picture outlined here, and — hopefully — permit
providing revised diagnoses for the taxa discussed above (which, I believe, would be premature
at present). Our knowledge on the five PPF species is gradually increasing, with new or revised
finds providing additional information on various aspects of their morphology, status, and
span. Turolian anancines, on the other hand, remain poorly known, and apart from a name (A.
lehmanni) that might or might not be appropriate for them, little can be added to the discussion
by TASSY (1986). Two more taxa, so far represented by isolated finds (Tetralophodon sp. at
Crevillente 2 and Stegotetrabelodon at Cessaniti), provide a good example for the complex pattern
of proboscidean evolution and dispersals in the late Miocene.
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Table 1

Proboscidean taxa at selected Turolian localities in Europe and Southwest Asia. *Type locality. The type
locality of “M.” obliquelophus, Romanovka, is not included due to its uncertain age. Dorn-Diirkheim 1
is type locality of Anancus lehmanni.
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Typoackure xo60THu (Mammalia) Ha EBpona: mpeaBapuTeAHH O0eAeKKHI

I'eopra H. MAPKOB

(Pesrome)

CraTuATa pasTAEKAA ITIECT BHAA XOOOTHH OT TypoAa Ha EBporra. Auckyrupanu ca mpobaemu
Ha TAXHATA TAKCOHOMUA, (DHAOTEHU, FeOrpaddCKO paspOCTPAHEHNE U XPOHOAOTHUS; HAKPATKO
€a OYEPTAHN HAH-BA)KHUTE HAXOAHUIIA I MATEPHAA 34 BCEKH OT ITlecTTe Takcona. C H3KAIOYeHue
na _Anancus, TO-KbCEH UMHUTIPAHT, OCTAHAAUTE IT€T XOOOTHH HM3LACKAA CA YACT OT MAITAOHHUTE
MUTPAIIN HA OO3aMHUIM OT 3amapHa Asufd KbM EBpoIla OKOAO IpaHHIlaTA HA BAAC3HA U
TypoAa.



Historia naturalis bulgarica, 19: 179-180, 2008

Western conifer seed bug Leptoglossus occidentalis Heidemann, 1910
(Heteroptera: Coreidae) already in Bulgaria

Nikolay SIMOV

Leptoglossus occidentalis Heidemann, 1910 is an invasive alien species of North Ametican otigin.
The species was first recorded in Europe in 1999 in Vicenza, Italy (BERNARDINELLI &
ZANDIGIACOMO, 2001). Within just a decade, the species spread to a large part of Europe,
including Italy, Switzerland, Slovenia, Spain, Croatia, Hungary, Austria, Czech Republic, France,
Germany, Serbia, Belgium, Poland, Slovakia and the United Kingdom (RABITSCH, 2008). It
was expected to reach Bulgaria.

On 9 October 2008 Leproglossus occidentalis was found in Bulgatia for the first time.

Material: 1 female (Fig. 1), Bulgaria, Sofia downtown, 550 m a.s.]., National Radio building,
9 October 2008, leg. N. Simovw.

This is the most southeastern record of the species in Eutope. Leptoglossus occidentalis
feeds on the young seceds and strobiles of conifets: Pinus sp., Pseudotsuga menziesii also on
Picea, Cedrus, Abies and Juniperus (VILLA et al., 2001), causing reduction in seed fertility. It is
classified as pest in its native range (MITCHELL, 2000). Austrian and Scots pine are the most
cultivated trees in the intensive forestry
in Bulgaria. On the other hand, some
of the coniferous trees in Bulgaria
are endemics or relicts with restricted
range (Abies borisii-regis, Pinus peuce,
Pinus  heldreichii, Juniperus excelsa).
Although no economic impact is
known so far in Europe, future stable
establishment and mass development
of Leptoglossus occidentalis in Bulgaria
most probably will be a problem in
protected areas and forestry seed
zones. Future monitoring of this
invasive alien species in Bulgaria is =5
needed.
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HoBu Haxoaunina Ha Tpu peAMKTHU BUAA nturu B Poaronure

Kexo CITMPUAOHOB, Hukoaait CITACOB, Bacua TBAHOB

Bpabuosara xykymsaska Glaucidium passerinum (L., 1758), mepHaTtonorata KykymaBka -Aegolius
Sfunerens (L., 1758) ¥ mAQHUHCKUAT TPUOPDLCT KbABad Picoides tridactylus alpinus Brehm, 1831
Ofxa yCTAHOBEHM OT aBTOPUTE B IOJKHHUTE CKAOHOBE HA HM3TOYHATA YACT HA POAOIICKHA AfA
ITepeank B mepnoaa 16-19.09 u 16-20.10.2008 r. ITpoyuenara Tepuropus rmokpusa Has 1000
Xa €CTECTBEHU UTAOAHCTHH TopH, OT TaX 80% — oT cMbpd, yacT o1 kKouro ca Bekopuu. CoBure
OfAxa yCTAHOBEHH 110 BpeMe Ha 5 HOIHHU IIPOCAYIIBaHuA, Hai-decto mMexkAy 20,30-21 u 0,00
gaca. Ha 20.10 aBoiika BpabuoBu KykymsaBku Osaxa cayrrann ot 18,30 Ao 19,15 waca (magaso-
TO HA HAH-aKTHBHIA IIEPHOA 34 AOBYBAHE HA TO3H BHA) B paffOHA HA AUBEYOBATA XPAHHAKA B
ropHata 9acT Ha pooanHaTa Ha p. Baercka (UTM-ks. LG 00) ¢ 1600-1700 M mHaam. B. MbKkKaTa
IITHITA 3AII0YHA C XAPAKTEPHOTO, IIOACBUPKBAINO “Hy’’, MAPKUPAIIO IIOCTOSAHHATA IIPE3 IIfAAd-
Ta ToAMHA ceMmeiina tepuropus. JKernckara orrosopu 10-mHA MHHYTH IIO-KbCHO, OTAAAEYE.
ITocaeasa ayer or “uy-nin-mumr’” (KEHCKATA IITHLIA C ITO-BUCOK M IIUCKAUB rAac). ABoiikara ce
6e mpubAmxnaa Ha 50-nHA MeTpa, KOraTO NMHTHUPAXME HEHHOTO TEPUTOPHAAHO OOaKAAHE.
ITocaeaBa eceHHaTa “ABXKAHBA OpadHa IleceH HA MBKKHAA “Hy-Hy-Hy.. , 4 CACA IIOBTOPHA
HIMHTAIIHA, 5KEHCKATA OTTOBOPU ChC 3aBBPIIBAIIO “KHy-KHy-KIO-KI0...”. Ao cera ca mybAHKyBa-
HI CaMO 3 HaXOAHMIIA Ha BHAA B Posonmre.

[TepraTonora kykymsska Oerre uyra Ha 16.09 1 19.10 (eAHOKpaTHO THXO OOaKAAHE “A3IOK”)
u Ha 17.09 (3ByunO m3aagHO “yaxk”). M B Tpure cAydas obakaaHUATA OAXA IIPEAUIBHKAHI C
IMHTHpAHE Ha OpavHUTE BUKOBE Ha BUAA (YII-YII-YIL...) HAH HA TOPCKATA YAYAUIA. PafioHsT i €
B CBCEACTBO H CEBEPHO HA TO3U HA BPaOIOBATA KYKYMABKA, KATO IIPEMHHABA H OTTATHK IITOCETO
3a c. Crotikure. Ao MOMeHTa BHABT He e ycTaHoBsABaH 32 [lepeankckusa aan (HMKOAOB u
Ap-, 2007).

TpunpbCTUAT KbABAY OeIlle HADAIOAABAH 2 IIBTH, 4 OOAKAAHUATA MY U IIOYYKBAHUATA IO
cTBOAATA U KAOHNTE HA CMBPYOBU ABPBETA OfXa YECTO CAYIINAHH Ipe3 Armre 16-19.09 u 17,
19-20.10 B cmbpuoBHTe ropu 1o meAns fomeH cKAOH MexkAy 1600 u 2000 m Haam. B. (UTM-
kB.kB. KG 90 u LG 00). ObaskaaHuATA Ca IIO-TUXK OT TE€3U HA TOACMHA IIBCTHP KbABAY, 4 IIPH
OE3ITOKONCTBO B Kpas Ha BHKA My C€ 4yBa 3BBHKO “10”. HabAroAeHuATA cOUAT 32 Hal-BHCOKATA
M3BECTHA IIABTHOCT Ha BUAA B BbArapus.

W tpure Buaa mmat CHONPCKO-KAHAACKI THIT HA Pa3IIpOCTpaHEHHEe — Talrata Ha Eppasus
u C. Amepuxa. B Llentpasna EBpoma u Ha baskaHCKuA I-0B ABETE COBH €a CACAACAHUKOBH
PEAMKTH, 2 IAAHHHCKHAT TPHIPBCT KbABAY € PEAHKTCH IIOABHA OT ACAHHKOBO BpeMe.
IIpeanmounTaHuAT UM XaOHUTAT Ca CTAPUTE ECTECTBEHM HUTAOAHCTHH ropu. M tpure Buaa ca
3aCTPAIIICHN OT BB30OHOBUTEAHHTE H CAHHTAPHUTE CEYH B CTAPHTE HITAOAUCTHH TOPH H
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parMEeHTHPAHETO HA TOPCKUTE MACHBH OT M3IPAKAAHETO HA XOTCACKH KOMIIACKCH, ITBTHIIIA,
CHOPBIKCHHIA 32 AATINHCKU CKI, KAKTO M OT OE3IIOKOHCTBOTO 3a AMBUTE JKHBOTHH, CACACTBHC Ha
ypOaHU3AINATA, HABAM3AHCTO HA aBTOMOOMAA B IIAAHUHHTE M CTPYIBAHUATA HA ITOCCTHTCAT
(CITMPMAOHOB u Ap., moa neuar a; CIIMPUAOHOB u Ap., oA mreuar 6). broaormgeckn
HAH-VA3BUM € TPUIIPBCTHAT KbABAY, ThH KaTO 95% OT XpaHaTa My C€ CHCTOM OT HACEKOMH-
kcraodaru u aapsute um (PEAIOIINMH u AOABUK, 1967). Mekuar My KAFOH OITIe TIOBEUe
CTeCHABA XpaHuTeAHaTa My 0a3a. 1o Tasm mpudanma To# oOnTaBa Hali-Bede rOPUTE OT CMbBPH,
ThII KATO TO3H BUA MM ITO-MCKA ABPBECHHA OT OCTAHAANTE MCCTHH UTAOAUCTHU. TpHIIpbCTusT
KbABAY U BpabuoBaTa KyKymMABKa B bparapus ca mexay 100 u 150 rue3spoBu ABOMKH 1 HOBHTE
HAXOAHMIIA CA BAKHU 32 TAXHOTO ONa3BaHE.
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New record of steppe polecat (Mustela eversmanni Lesson, 1827)
in Northwestern Bulgaria

Yordan KOSHEV, Peter GENOV

The steppe polecat (Mustela eversmanni Lesson, 1827) occurs from Central and Eastern Europe
in the west through southern Russia and Central Asia to South Siberia in the east. There is a
severe lack of knowledge about the steppe polecat distribution in the Southeastern part of its
area (SCHREIBER et al., 1989). In Bulgaria it inhabits only the northeastern part, where it is
very rare. The steppe polecat is a strictly protected species in the country, with conservation
status Vulnerable (SPASSOV & SPIRIDONOYV, in press). Until now the westernmost record
for the steppe polecat in Bulgatia was Chomakovtzi village (SPASSOV, 2007).

During a behaviour study of a Huropean ground squitrel (Spermophilus citellus) colony in
the region of town Knezha (43°29.92°N; 24°05.89°E; 147m.a.s.l.), we observed also a steppe
polecat. This was a new record of this species in Northwestern Bulgaria, and confirms the
westernmost known border in the steppe polecat’s distribution after more than 30 years of
absence of observations. It was observed on sixteen days during the petiod from 3 May to
19 September 2007. On 19.09.2007, two individuals playing together were seen. The steppe
polecat was observed again in the spring of 2008. These frequent observations suggest that
the site is part of a stable steppe polecat population area. The habitat is a large, heavily grazed
pasture with a population of free-living European ground squirrels (KOSHEV & KOCHEVA,
in press). The steppe polecat appeared in the midday hours, when it hunted ground squirrels.
We made a photos and video films from a distance of 5 m. The species was determined on the
base of exterior marks by photographs, using discriminating external keys.

The European ground squirrel is the main prey of the steppe polecat. In Bulgaria the
European ground squirrel inhabits about 18 % of UTM quadrants in 332 localities (KOSHEV
& KOCHEVA, 2007). For this reason we suggest that there is a great possibility to find the
steppe polecat in other localities in Northwestern Bulgaria.
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