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Abstract

Understanding insect responses to global climate change involves identifying strategies used
during past climate oscillations. Phylogeography offers a powerful framework to unravel how
historical climatic and geological events have shaped the spatial genetic patterns of species,
providing critical insights into evolutionary processes, whereas population genomic
approaches enable finer-scale resolution of demographic history and genetic connectivity. We
focus on an abundant ant species, Crematogaster sordidula, endemic to the Mediterranean
region, a biodiversity hotspot experiencing faster warming than the global average. Using a
phylogenomic dataset of ultraconserved elements (UCEs) from 123 individuals, we
reconstructed population-level relationships with maximum-likelihood and coalescent
methods and estimated a time-calibrated phylogeny to investigate the timing of major
divergence events. We inferred population structure by generating mitochondrial haplotype
networks and analysing admixture and regional genetic diversity and differentiation on the
basis of SNPs obtained from UCE data. We recovered four major lineages that diverged
during the Pliocene: a Western Mediterranean clade, an Eastern Aegean region clade, an
Anatolia-Tiirkiye clade, and a Central-Eastern Mediterranean clade, with the latter three
together forming a larger Eastern Mediterranean clade. This population structure confirms
the east—west distribution pattern found for many taxa in the Mediterranean. Genetic
diversity was highest in southern regions, supporting the hypothesis that these areas acted
as refugia during Pleistocene climatic oscillations. Within the Eastern Mediterranean clade,

population structure and gene flow indicate complex demographic histories possibly shaped
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by the region's dynamic palaeogeography and paleoclimatic history. Together, these results
provide a foundation for understanding the species' potential responses to ongoing
environmental changes.

Pesiome

PaszbupaHeTo Ha 0TroBopa Ha HaceKOMMTe KbM robanHUTe KIMMaTUUYHU NPOMEHUN U3NCKBA
naeHTuduumpaHe Ha cTpaTermuTte, M3Mofi3BaHW MO BpemMe Ha MUHAMM KIAMMATUUYHK
konebaHus. Punoreorpadusta npegnara MollHa pamka 3a pas3kpuBaHe Ha ToBa Kak
NCTOPUYECKUTE KIMMATUUYHU U TEONOXKKU CbOUTMS ca odopMuan MpocTpaHCTBEHUTE
reHeTUYHU MOJENUN Ha BMAOBETe, MPefOCTaBANKN KI0U0BU pa3bupaHus 3a eBOSOLNOHHNTE
npouecu, [J0KaTO TMOAXOAMTE Ha MOMNyjlauMoHHATA FeHOMMKA Mo3BoasBaT no-puHa
pe3oftouns Ha aemorpadckara uctopus U reHeTuuHara cBbp3aHocT. Hue ce dokycupame
BbpPXY LUMPOKO pasnpocTpaHeH BuUA MpaBka, Crematogaster sordidula, enpemunuen 3a
CpeanseMHOMOpCKUS perMoH — 30Ha Ha 6uopasHoobpasuneTo, KosTo ce 3aTonns no-6sLp3o
oT  rnobanHata cpeaHa  CTOMHOCT.  Vsnonseaiku  ¢unoreHomeH  Habop  oT
yntpakoHcepatuBHu  enemeHtn (UCEs) or 123 uHAMBMAA, peKOHCTpyupaxme
B3aMMOOTHOLUEHNSTA Ha MOMyJauMoOHHO HMBO uYpe3 MeTOAM Ha MaKCUManHOTO
npaBaonofobue n KoanecueHTHN NMOAXOAU M OLeHUXMe BpemeBO KanubpupaHa dunoreHus,
3a Ja wu3cneaBamMe BpPEMETO Ha OCHOBHUTe CbOUTUS Ha aAusepreHums. Onpegenuxme
nonynauMoHHaTa CTPYKTypa upe3 Cb3jaBaHe Ha MUTOXOHAPUANHU XaNOTUMHU MPEXU u
aHanu3 Ha cmecBaHe (admixture), KakTo W pervoHanHoO reHeTMYHO pa3Hoobpasue wu
andeperumnauns b3 ocHoBa Ha SNP mapkepu, nssneuenn ot UCE paHHu. YcTaHOBUXMeE
ueTMpu  OCHOBHM  JWMHWKU, KouTO ca ce  pasgenunum  npe3  [lnuouena:
3anajgHocpeaM3eMHOMOPCKU Kiaj, Kfaj OT U3TOUHOereckus permoH, aHaTONUNCKO-TypCKu
Knag M LEHTPalHO-M3TOUHOCPEAM3EMHOMOPCKM Kajd, Kato MocfleaHUuTe Tpu 3aeaHo
dbopmMupat no-rofsiM U3TOUHOCPEAU3EMHOMOPCKM Knad. Tasu nomynauuMoHHa CTpyKTypa
MOTBbpXKAABA M3TOUHO—3aMaaHWs MOAEN Ha pas3npocTpaHeHue, HabnwaaBaH MPU MHOTO
TakcoHn B CpeansemHomopueTto. [eHeTMUHOTO pa3HooOpas3ne e Hai-BUCOKO B HOKHUTE
pervoHu, KoeTo MOAKpens Xunore3aTa, ye Te3nm ob6MacTM ca AelcTBanM Kato ybexuiya
(pedyruymun) no Bpeme Ha MAENCTOLEHCKUTE KAMMATMUHU KonebaHus. B pamkurte Ha

M3TOYHOCPEAN3EMHOMOPCKMA Knaja, nonynaumoHHaTa CTpyKTypa U reHHUAT NOTOK NoKa3BaT




CNOXHU aemorpadckm nctopun, BeposTHO oopMeHn OT AUHAMMUHATA naneoreorpadus un
naneoknmMmaTMyHa MCTOpUd Ha pernmoHa. B cbBKkynHOCT Te3u pesyntaTu npeaocTaBaT
OCHOBa 3a pasbupaHe Ha MOTeHUMANIHUTE peakUMy Ha BMAA KbM TeKyLLUTe MPOMeHU B

OKOJTHaTa cpeaa.

Lapeva-Gjonova A, Csész S, Mifsud D (2024) Further records of social parasitic ants in
Europe and review of the Bulgarian species. Biodiversity Data Journal 12: e123575.
https://doi.org/10.3897/BDJ.12.e123575, IF (2024: 1.1), SJR (2024: 0.351), SCOPUS Quartile: Q2
(2024)

Abstract

Social parasitic ants exploit the colonies of other ant species, either permanently or
temporarily. The permanent parasites are amongst the rarest species of ants, although their
hosts may be very common. Due to their rarity and often restricted distribution range, most
of them are listed as vulnerable. Filling in the gaps in geographical and host ranges will
advance our understanding of the social parasitic lifestyle's origin and evolution. This study
reports the first records of the slave-makers Myrmoxenus algerianus (Cagniant, 1968) for
Europe (Italy, Sicily) and M. ravouxi (André 1896) for Albania and the inquiline Anergates
atratulus (Schenck, 1852) for Malta (Gozo). We also report new localities of Camponotus
universitatis Forel, 1890 for Albania and Myrmoxenus gordiagini Ruzsky, 1902, M. kraussei
(Emery, 1915) and Anergates atratulus for Bulgaria. Diversity, type of parasite-host
relationships, host range, distribution and conservation of social parasitic ant species in
Bulgaria are discussed. Although social parasitic ants are still understudied in Bulgaria, they
represent 21% of the regional ant fauna.

Peslome

CoumnanHo-napa3uTHUTE MpaBKU, MOCTOSIHHO WM BPEMEHHO, M3MOM3BaT KOJOHUUTE Ha
Apyru BuaoBe MpaBku. [locTosiHHUTe napa3uTu ca cped Haii-peakuTe BMAOBE MPABKMY,
BbMpEKN Ue TEXHUTe roCTONMPUEMHMLUN MoraT Aa 6baaT WKMPOKo pasnpocTpaHeHu. [Mopaam
CBOSITA PSIAKOCT M UYECTO OrpaHMuYeHuUsi apeasi, MOBEUYETO OT TAX Ce cuMTaT 3a YA3BUMM.
3anbaBaHeTo Ha nponyckuTte B reorpadckus apean n obxpaTa Ha roCTONpPUEMHULMTE Lue
AonpuHece 3a no-gobpoto pasbupaHe 3a npousxoga M eBofOUMATA HA COLMAIHO-

napasmMTHng HadMH Ha 2KUBOT. HaCTOﬂLU,OTO npoy4dyBaHe TMpeAcTaBd MbpBUTE AaHHW 3a
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MpaBkuTe pobosnagenuu: Myrmoxenus algerianus (Cagniant, 1968) 3a Espona (Mrtanus,
Cuuunus) u M. ravouxi (André 1896) 3a AnbaHus, KakTo M 3a WHKBUNMHA Anergates
atratulus (Schenck, 1852) 3a Manta (l030). Cbwo Taka cbobUlaBaMe 3a HOBM
mMecToHaxoxaeHus Ha Camponotus universitatis Forel, 1890 B Anbanus n Ha Myrmoxenus
gordiagini Ruzsky, 1902, M. kraussei (Emery, 1915) w Anergates atratulus B Bbbvnrapws.
AuckyTtupar ce paszHoobpa3neTo, TUMBT HA B3aMMOOTHOLUEHMSATA MeXAy MapasuTt u
rOCTONPUEMHUK, 00XBaTbT Ha rOCTOMPUEMHULNTE, Pa3nNpoCTpaHEHNETO U OMa3BaHETO Ha
BUAOBETE COLUMANHO-NApa3uTHU MpaBku B bbnrapus. Bbnpekn ue coumanHo-napasutHuTe
MpaBKM BCe OLlle Ca HeaoCTaTbyHO MpoyyeHuM B bbnarapusa, Te npeacrasnssat 21% ot

pervioHanHaTa ayHa Ha MpaBKuTe.

Ziecina D, Menchetti M, Borowiec L, Bracko G, Lapeva-Gjonova A, Vila R., Salata S. (2024)
Taxonomic revision of the Aphaenogaster subterranea species group (Hymenoptera:
Formicidae). Annales Zoologici (Warsaw) 74 (2): 237-282.
http://doi.org/10.3161/00034541ANZ2024.74.2.002, IF (2024: 0.9), SJR (2024: 0.59), SCOPUS
Quartile: Q2 (2024)

Abstract

Based on the recent developments by studies on the Aphaenogaster subterranea group and
new molecular data, we provide a revision that summarizes the knowledge on the diversity
and distribution of its members. We describe two species new to science: A. asterioni
Borowiec, Menchetti, Salata, Vila & Ziecina sp. nov. and A. tristis Borowiec, Menchetti,
Salata, Vila & Ziecina sp. nov. Aphaenogaster lesbica Forel, 1913 syn. nov. is proposed as a
junior synonym of A. subterranea (Latreille, 1798); A. kurdica Ruzsky, 1905 is excluded from
the subterranea species group, and the following species are redescribed: A. epirotes (Emery,
1895), A. holtzi (Emery, 1898), and A. subcostata Viehmeyer, 1922. A key to workers of all
species belonging to the subterranea species group is proposed. Lectotypes are designated
for: A. ichnusa Santschi, 1925, A. holtzi (Emery, 1898), and A. subcostata Viehmeyer, 1922.
Pesiome

Bb3 ocHoBa Ha nocnegHUTe MNOCTMXKEHUS B u3cieaBaHusTa Ha rpynara Aphaenogaster
subterranea v HOBUTE MOJEKYNSPHU AaHHW, TNpeAcTaBiMe rMpepasriexaaHe, KoeTo

O606LLlaBa NMNo3HaHnATa 3a pa3Hoo6pa3 NeTo n pa3npoCcTpaHEHNETO Ha HeNHUTE
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npeactaeutenn. Onucsame ABa BMAa, KOUTO ca HOBU 3a Haykata: A. asterioni Borowiec,
Menchetti, Salata, Vila & Ziecina sp. nov. u A. tristis Borowiec, Menchetti, Salata, Vila &
Ziecina sp. nov. Aphaenogaster lesbica Forel, 1913 syn. nov. ce npeanara kaTo mnajiiu
cuHoHuM Ha A. subterranea (Latreille, 1798); A. kurdica Ruzsky, 1905 e nskntoueH ot rpynara
oT BuaoBe subterranea, a cnefHUTe BUaOBe ca npeonucaHu: A. epirotes (Emery, 1895), A.
holtzi (Emery, 1898) u A. subcostata Viehmeyer, 1922. [peactaBeH e Koy 3a onpejesnsiHe Ha
paboTHMUKNTE Ha BCMYKM BMUAOBE, MPUHAANEXALUN KbM rpynara oT BuaoBe subterranea.
Onpepenexnu ca nektotunu 3a: A. ichnusa Santschi, 1925, A. holtzi (Emery, 1898) n A.

subcostata Viehmeyer, 1922.

Lapeva-Gjonova A, Antonova V (2022) An updated checklist of ants (Hymenoptera,
Formicidae) of Bulgaria, after 130 years of research. Biodiversity Data Journal 10: €95599.
https://doi.org/10.3897/BDJ.10.€95599, IF (2022: 1.55), SJR (2022: 0.46), SCOPUS Quartile: Q2
(2022)

Abstract

The Bulgarian myrmecofauna is one of the richest in the Balkans. This is a result of both the
physicogeographical and paleoecological features of the area, as well as relatively well-
studied fauna. The earliest myrmecological paper on Bulgarian fauna, listing 54 species, was
published 130 years ago. The publication was later followed by numerous new faunistic
records and three comprehensive reviews that significantly widened knowledge on the ant
diversity from this country. The most recent checklist was released 12 years ago and
considered 163 ant species from 40 genera. This work provides an updated checklist of 195
ant species from 43 genera occurring in Bulgaria. Since the last Bulgarian catalogue of ants,
44 species have been added, while 24 species have been synonymised or excluded after
critical analysis of the last taxonomic revisions. Additionally, we discuss the status and
distribution of 12 species described from Bulgaria, 23 species considered endemic and
subendemic for this country, 19 species with conservation status and four non-native species.
Pesiome

bvarapckara MmupmekodayHa e eaHa ot Haii-6oratute Ha bankanute. ToBa ce Ab/IXkKM KakTo
Ha ¢usnkoreorpapcknuTe M ManeoekosoOrMuHUTE OCOOBEHOCTM Ha pailoHa, Taka U Ha

OTHOCUTENHO [ob6pe npoyueHata payHa. Haii-paHHata MupmekonormuHa cTatusi 3a
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6barapckara dayHa, B KoaTo ca m3bpoeHu 54 Buaa, e nybnukysaHa npeau 130 rogmHu.
[Mybnukauusta e nocneaBaHa OT MHOro6poiiHN HOBM HAayHUCTUUHM AAHHU W TpuU
nsueprnartenHu 063opa, KOMTO 3HAUMTENHO ca pa3LWMpPpUIN NO3HAHMSATA 3a pa3Hoobpa3neTo
Ha MpaBKkuTe B cTpaHata. [locneaHusT cnucbk e nybnmkyBaH npean 12 roAMHU 1 BKIOUBA
163 Buaa mpasku ot 40 poaa. HacTtosuwara pabota npeactaBs akTyanusmpaH cnmucbk ot 195
BuAa Mpasku oT 43 poaa, cpewauim ce B bvarapusa. Ot nspgasaHeTo Ha nocneaHus katanor
Ha mpaBkuTe B bbnrapus ca nobaBeHu 44 Buaa, nokato 24 BMaa ca CUHOHUMU3UPAHU UK
U3K/IOUEeHN cled KpUTUYEH aHanu3 Ha nociegHuTe TakcoHoMuuHu pesusuun. OcseH ToBa
ANCKyTUpame CTaTyTbT U pa3npocTpaHeHueTo Ha 12 Buaa, onucaHu ot bvarapug, 23 suaa,
CUMTaHU 32 eHAEMUYHUN U cybeHaeMUUHN 3a CTpaHaTa, 19 BMAaa CbC CTATyT Ha onasBaHe U

YeTpm HEMECTHN BUAaA.

Lapeva-Gjonova A, Borowiec L (2022) New and little-known ant species (Hymenoptera,
Formicidae) from Bulgaria. Biodiversity Data Journal 10: e83658.
https://doi.org/10.3897/BDJ.10.e83658, IF (2022: 1.55), SJR (2022: 0.46), SCOPUS Quartile: Q2
(2022)

Abstract

Many faunistic studies on the myrmecofauna of Bulgaria have been carried out and about
180 ant species (Hymenoptera, Formicidae) from 43 genera and six subfamilies have been
discovered as a result. Although the Bulgarian ant fauna is considered to be relatively well
studied, the finding of unrecorded species continues, especially amongst the rare social
parasites and the species with a more southern distribution in the Balkans.

The current study presents data on 11 ant species recorded for the first time in Bulgaria
(Messor hellenius Agosti & Collingwood, 1987, M. mcarthuri Steiner et al, 2018,
Crematogaster ionia Forel, 1911, Monomorium monomorium Bolton, 1987, Temnothorax
aeolius (Forel, 1911), 7. cf. exilis (form darii Forel, 1911), 7. finzii (Menozzi, 1925), T. rogeri
Emery, 1869, Tetramorium cf. punicum, Plagiolepis xene Stéarcke, 1936 and Lasius reginae
Faber, 1967), as well as new locality data on 15 rarely found species. Some of the species,
such as Hypoponera eduardi (Forel, 1894), Strumigenys argiola (Emery, 1869), Temnothorax
graecus (Forel, 1911), Tetramorium diomedeum Emery, 1908, Camponotus ionius Emery, 1920

and C. tergestinus Miller, 1921, have been known so far only from a single locality in

6
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Bulgaria. The dataset of all records presented in this work was published separately through
Global Biodiversity Information Facility (GBIF, https://doi.org/10.15468/mngbzp).

Pesiome

B pesynTtart Ha ronsm 6poii hayHUCTUUHM NpoyuBaHus Ha MupmekodayHata B bbarapus ca
ycTaHoBeHn 6nm3o 180 Bumpaa mpaBku (Hymenoptera, Formicidae) ot 43 popa u wect
noacemerictea. Bbnpekn ue 6bnrapckata dayHa Ha MpaBKUTE Ce cumMTa 32 CPABHUTENTHO
aobpe npoyueHa, NpoabIXKaBaT Aa ce OTKpMBAT HEM3BECTHM aocera BUMAOBE, 0COOeHO cpef
peakuTe couManHu napasMTu U BUAOBETE C MO-KKHO pa3npocTpaHeHue Ha bankaHwuTe.
HacTosuoTo nscneasaHe npeacrass AaHHu 3a 11 Buaa MpaBKku, yCTaHOBEHU 3a MbpPBY MbT B
bvarapus (Messor hellenius Agosti & Collingwood, 1987, M. mcarthuri Steiner et al., 2018,
Crematogaster fonia Forel, 1911, Monomorium monomorium Bolton, 1987, Temnothorax
aeolius (Forel, 1911), 7. cf. exilis (form darii Forel, 1911), T. finzii (Menozzi, 1925), T. rogeri
Emery, 1869, Tetramorium cf. punicum, Plagiolepis xene Starcke, 1936 n Lasius reginae Faber,
1967), KakTo M HOBM [aHHM 3a Haxoauuwarta Ha 15 pAAKO HamMupaHu BUAOBE, KaTo
Hypoponera eduardi (Forel, 1894), Strumigenys argiola (Emery, 1869), Temnothorax graecus
(Forel, 1911), 7etramorium diomedeum Emery, 1908, Camponotus ionius Emery, 1920 n C.
tergestinus Muller, 1921, kouto ca 6uam no3HaTu OO cera camo OT eQHO Haxoaulle B
bvarapus. basata pgaHHM Ha BCMUYKM 3anucu, NpeacTaBeHW B Tasu nybnukauus, e

ny6nukysHa u otaenHo B GBIF, https://doi.org/10.15468/mngbzp.

Lapeva-Gjonova A, Radchenko AG (2021) Ant genus Strongylognathus (Hymenoptera,
Formicidae) in Bulgaria: a preliminary review. Biodiversity Data Journal 9: e65742.
https://doi.org/10.3897/BDJ.9.e65742, IF (2021: 1.54), SJR (2021: 0.492), SCOPUS Quartile: Q2
(2021)

Abstract

Strongylognathus Mayr, 1853 is a Palaearctic genus, comprising 25 ant species and one
subspecies, all permanent social parasites, infesting colonies of various species of
Tetramorium Mayr, 1855. They have patchy distribution throughout their areas and most of
them are very rare and listed as vulnerable. The taxonomy of the Strongylognathus huberi
group needs thorough revision and the results presented below can be considered as

preliminary. Four species of the socially parasitic ant genus Strongylognathus (S. karawajewi
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Pisarski, 1966, S. huberi dalmaticus Baroni Urbani, 1969, S. afer Emery, 1884 and S. italicus
Finzi, 1924) are recorded for the first time from Bulgaria and, together with the previously-
known S. testaceus and S. bulgaricus stat. rev., their total number reaches six. The taxonomic
position and geographic distribution of all species are discussed and a key for their
identification, based on worker caste, is compiled.

Pesiome

Strongylognathus Mayr, 1853 e naneapkTuueH pop, BKnwuBall 25 BUAA MPaBKU W eauH
MoABMA, BCUUKM Te ca MOCTOSIHHM COLMAnHM napa3utu, obnutasaim KOMOHUU Ha Pa3inyHu
BuaoBe Tetramorium Mayr, 1855. Te umat HepaBHOMepHO pa3npocTpaHeHWe B apeanunuTe cu
1 NMOBEYETO OT TSIX Ca MHOTO peakmn u ca knacuduumpaHm Kato ys3Bumu. TakCOHOMUATA Ha
rpynata Strongylognathus huberi ce Hyxpaae oT 3aabnboyeHa peBn3us U NpeacTaBeHnTe Mo-
AO0Ny pe3ynTaTu MoraT jga ce cuMTaT 3a npeaBapuTenHu. Yetupu Buaa ot coumanHo-
napasuTHUTe MpaBku oT poa Strongylognathus (S. karawajewi Pisarski, 1966, S. huberi
dalmaticus Baroni Urbani, 1969, S. afer Emery, 1884 w 8. italicus Finzi, 1924) ca
peructpupaHu 3a NbpBu NbT B bbarapus u 3aeaHo ¢ Beue u3BecTHUTe, S. festaceus n S.
bulgaricus stat. rev., o6wnaT um 6poit goctura wect. [UckyTupaHu ca TaKCOHOMUYHOTO
nonoxeHue u reorpadcko pas3npocTpaHeHue Ha BCMUYKM BUIOBE M € CbCTaBeH KoYy 3a

TAXHOTO onpeaengaHe, 6a3mpaH Ha KacCTaTa Ha pa6OTHI/ILIKI/lTe.

Lapeva-Gjonova A, Ljubomirov T (2020) First Records of Two Strumigenys Ant Species
(Hymenoptera, Formicidae) from Bulgaria. Sociobiology 67(2): 326-329.
https://doi.org/10.13102/sociobiology.v67i2.4963, IF (2020: 0.983), SJR (2020: 0.378), SCOPUS
Quartile: Q3 (2020)

Abstract

The Strumigenys ant species (Hymenoptera: Formicidae) are poorly studied in Bulgaria due
to their small size and cryptic lifestyles. To date, only one species, S. baudueri (Emery, 1875),
has been reported from a collecting site in the East Rhodopi Mountains (South Bulgaria).
Herein we provide the first records of another two species in Bulgaria: S. argiola (Emery,
1869) (Northeast Bulgaria) and S. tenuipilis Emery, 1915 (South Pirin Mountain). Scanning

electron microscope micrographs of both species are also provided.
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Peslome

Buposete mpaBku ot popa Strumigenys (Hymenoptera: Formicidae) ca cnabo npoyuenu B
bbarapua nopaau mankus cu pasmep M CKpUTUS HauMH Ha XMBOT. Kbm aHewHa nata e
onucaH camo eauH Bua, S. baudueri (Emery, 1875), HamepeH B V13TouHnute Poponu (lOxHa
bbnrapus). B HacTosiwlaTa cTaTus npeacTaBsiMe NbpBMTE AAHHU 3a oOlle ABa BUAA B
bvarapus: S. argiola (Emery, 1869) (Ceseponstouna bwnrapus) u S. tenuipilis Emery, 1915
(OxeH Mupun). MNpeactaBenn ca u mukporpadum Ha ABaTa BUAa, HaNpPaBEeHU CbC CKaHUpaLL

€J1IEKTPOHEH MUKPOCKOIT.

Borowiec L, Lapeva-Gjonova A, Salata S (2019) Three species of Aphaenogaster Mayr, 1853
(Hymenoptera: Formicidae) new to the Bulgarian fauna. Acta Zoologica Bulgarica 71(4): 613-

616. https://acta-zoologica-bulgarica.eu/downloads/acta-zoologica-bulgarica/2019/71-4-613-

616.pdf, IF (2019: 0.354), SJR (2019: 0.211), SCOPUS Quartile: Q4 (2019)

Abstract

Three new species of the family Formicidae (Hymenoptera) are recorded for the first time
from Bulgaria: Aphaenogaster festae Emery, 1915 (East Rhodopes), Aphaenogaster
radchenkoi Kiran & Tezcan, 2008 (South Pirin and Struma Valley) and Aphaenogaster
subterraneoides Emery, 1881 (North Black Sea coast, Eastern Rhodopes and Sakar Mt.). The
present record of A. radchenkoi is the first for Europe and the occurrence of A. festae
establishes its northern range border in Bulgaria. A list of 23 species recorded in Bulgaria
after publishing its catalogue of ant species in 2010 is presented.

Peslome

3a nbpBu NbT B bbnarapus ca pernctpmpaHu Tpu HOBM Buaa oT cemelictBo Formicidae
(Hymenoptera): Aphaenogaster festae Emery, 1915 (M3touen Poponu), Aphaenogaster
radchenkoi Kiran & Tezcan, 2008 (lOxeH lMupun n ponunata Ha Ctpyma) u Aphaenogaster
subterraneoides Emery, 1881 (CesepHo YepHomopue, M3Touen Pogonu u nnannnara Cakap).
Hactosawmsar 3anuc Ha A. radchenkoi e nbpsusTt 3a EBpona, a Hanuuueto Ha A. festae
yCTaHOBsIBA CeBepHaTa rpaHuua Ha apeana my B bbnarapus. lNpeacraBed e cnucbk ot 23
BUAa, peructpupaHu B bbarapus, cneg nybnukyBaHeTo Ha Katanora Ha BMJOBETE MpaBKM

npes 2010 r.
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Lapeva-Gjonova A, Borowiec L (2026) A new species of Messor from Bulgaria and
redescription of the gyne of M. oertzeni Forel, 1910 (Hymenoptera, Formicidae). ZooKeys
1275: 145-168. https://doi.org/10.3897/zookeys.1275.181745, IF (2024: 1.3), SJR (2024: 0.583),
SCOPUS Quartile: Q1 (2024)

Abstract

A new ant species, Messor odrysarum sp. nov., of the Messor structor species group, is
described based on worker, gyne and male castes collected in Eastern Rhodopes, Bulgaria.
The description is supported by the morphology of all castes and COI barcoding. Both the
morphological traits and COI sequence data indicate that the new species is closely related
to Messor oertzeni Forel, 1910, a species restricted to the eastern Balkans and Anatolia.
Furthermore, the little-known gyne of M. oertzeni was redescribed based on a specimen
collected in Bulgaria. The new data increases the number of Messor species known from
Bulgaria to nine, for which an updated key is provided.

Pesiome

OnucaH e HOB BuA MpaBka, Messor odrysarum sp. nov., NpuHaanexal, KbM rpynara ot
BugoBe Messor structor, Bb3 OCHOBa Ha €K3eMIMJsipu OT KacTUTe pabOTHUUKMU, KEHCKU U
MBXKWU, cbOpaHu B M3TouHute Popgonu, bbnrapusa. OnucaHueto e noakpeneHo oOT
mopdonorusta Ha Bcuuku kactu  u  COl-6apkoauur. Kakto mopdonornuHute
xapakTepucTuku, Taka u aaHHute 3a COl-cekBeHUUsTa NokassaT, Ye HOBUST BUJ € TSCHO
cBbp3aH ¢ Messor oertzeni Forel, 1910, Bua, pasnpoctpaHeH camo B n3touHute bankauu n
AHnapona. OcBeH ToBa, MaJIko No3HaTaTa XXeHcka Ha M. oertzeni e npeonuncaHa Bb3 OCHOBA
Ha eksemnnsp, cbbpaH B bbnrapus. HoBute naHHu yBenmuasaT 6posi Ha U3BECTHUTE BUOBE

Messor B bbn rapuna A0 A€BET, 3a KOUTO € NpEACTABEH aKTyallu3npaH KJ1lo4 3a onpeaengaHe.

10.

Molero-Baltanas R, Lapeva-Gjonova A, Gjonov | (2026) Diversity of Myrmecophilous
Silverfish (Insecta: Zygentoma) in Bulgaria. Diversity 18(4), 223.
https://doi.org/10.3390/d 18040223, IF (2024: 2.1), SJR (2024: 0.593), SCOPUS Quartile: Q1
Abstract

Silverfish (order Zygentoma) comprise a diverse group of primitively wingless insects, several
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of which have evolved myrmecophilous associations with ants (Hymenoptera: Formicidae).
However, the diversity and host relationships of ant-associated Zygentoma in the Balkans
remain insufficiently documented. In this study, we surveyed ant nests across Bulgaria to
assess the taxonomic diversity, host specificity and distribution of silverfish associated with
ants. We identified five species: Atelura montana (Stach, 1939), Proatelurina pseudolepisma
(Grassi, 1887), Neoasterolepisma balcanicum (Stach, 1922), N. cf. crassipes (Escherich, 1905)
and N. wasmanni (Moniez, 1897). These species were recorded from nests of ants belonging
to the genera Bothriomyrmex, Aphaenogaster, Pheidole, Messor, Tetramorium, Formica and
Lasius. Patterns of host association ranged from generalist species occurring in nests of
multiple ant genera, such as Atelura montana, to more specialised taxa largely restricted to a
single host genus, as observed in Neoasterolepisma species. Our findings expand the current
understanding of myrmecophilous Zygentoma in the Balkans. Three species—Proatelurina
pseudolepisma, Neoasterolepisma cf. crassipes, and Neoasterolepisma wasmanni—are
reported here for the first time in Bulgaria, bringing the total number of recorded silverfish
species in the country to 11. Moreover, our results highlight the ecological importance of ant
nests as microhabitats that support highly specialised arthropod communities.

Pesiome

3urentomute (paspen Zygentoma) npeacrasnsBat pazHoobpasHa rpyna ot MpuMUTUBHU
6e3KpuInm HacekoMu, HIKOM OT KOUTO ca pa3BuavM MUPMeKODUIHU B3aMMOOTHOLLUEHUS C
MpaBKM (Hymenoptera: Formicidae). Bbnpekn TOBa, pazHoobpa3uneTo n
B3aMMOOTHOLLEHMSATA C TOCTONPUEMHULUTE Ha CBbP3aHUTe C MpaBkuTe Zygentoma Ha
bankaHuTe ocTaBaT HegOCTaTbUHO AOKYMeHTMpaHu. B HacTosuwoto npoyuBaHe Hue
npoyunxMe rHe3fa Ha MpaBku B usana bbarapus, 3a ga oueHMM TaKCOHOMMWYHOTO
pasHoobpa3ue, cneunduuUHOCTTa KbM TOCTOMPUEMHUKA U  pa3npocTpaHeHUeTo Ha
3UreHTOMUTe, CBbp3aHu ¢ Mpasku. VipeHtuduunpaxme net sBuaa: Atelura montana (Stach,
1939), Proatelurina pseudolepisma (Grassi, 1887), Neoasterolepisma balcanicum (Stach, 1922),
N. cf. crassipes (Escherich, 1905) n N. wasmanni (Moniez, 1897). Teaun BupoBe O6sxa
peructpMpaHy B THe34a Ha MpaBKW, NpUHaAnexalun Kbm poposeTe Bothriomyrmex,
Aphaenogaster, Pheidole, Messor, Tetramorium, Formica v Lasius. MoaenuTe Ha acounaums

C rocTonpueMHuKa Bapupaxa OT BUAOBE reHepanucTu, cpellaliy ce B rHe3jfa Ha peauua
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poaoBe MpaBKu, KaTo Atelura montana, no no-cneyunann3npaHy TakCOHW, OorpaHMYeHun 00
rongma cTereH 0 eANH-eAMHCTBEH POA FOCTONPUEMHUK, KAKTO ce HabnoaaBa npu BUaoBeTe
ot Neoasterolepisma. HawnTe paHHM paswupsasaT HacTosWOTO pas3bupaHe 3a
mupmekopunHute Zygentoma Ha bankanute. Tpu Bupa - Proatelurina pseudolepisma,
Neoasterolepisma cf. crassipes v Neoasterolepisma wasmanni — ce cbobLaBaT 3a NbPBU MbT
B bbnrapus, kato o0wmaT Opoii Ha perucTpupaHuTe BUAOBE 3UTeHTOMU B CTpaHaTta
pocturHa 11. OcBeH ToBa, HaliMTe pe3ynTaTW MoauyepTaBaT €KOJOrMYHOTO 3HaueHWe Ha
MpaBYHsLIUTE KaTo MUKpoXabuTaTu, KOUTO MOAABP>KAT CTPOro cneunduuHu cbobLiecTBa OT

YJIEHECTOHOI'n.

11.

Pramatarova M, Burchardt D, Gjonov |, Lapeva-Gjonova A (2026) Ant-psyllid interractions:

rare or underreported? Insectes Sociaux, https://doi.org/10.1007/s00040-026-01090-0, IF (2024:
1.5), SJR (2024: 0.448), SCOPUS Quartile: Q2 (2024)

Abstract

Interactions between ants and sap-feeding Hemiptera are ecologically significant and well
documented in aphids, scale insects, planthoppers, but those involving psyllids (Hemiptera:
Psylloidea) remain poorly understood. Old reports often consider ant—psyllid associations as
rare, except for predatory interactions, but comprehensive data are lacking. This study
evaluates whether these trophobiotic associations are genuinely rare or underreported. We
combined a literature review, field observations and an analysis of 89,536 iNaturalist records,
including 300 potential ant-psyllid interactions, to reassess their prevalence, specificity and
ecological context. In total, our synthesis reveals that such interactions occur in at least 35
psyllid species (out of 4,200 described species), belonging to at least 23 genera in 35 countries,
expanding previously known taxonomic and geographic representation. Ant attendance is
best documented in a few European Cacopsylla and Eryngiofaga species, some Australian
Acizzia spp. and some Oriental Paurocephala spp. Predation is probably very common but
rarely documented photographically (iNaturalist). Most observations of ants tending psyllids
involve species from Dolichoderinae, Myrmicinae and Formicinae. Interaction patterns
indicate that ants were not species-selective in their associations with psyllids, a result
corroborated by network analysis. In addition, immatures were observed being attended

more frequently than adults. Morphological examination by scanning electron microscopy of
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four European psyllid species revealed no reduction of the circumanal rings, as reported from
two Cameroonian Diaphorina species, nor any other traits specifically associated with ant
attendance. Our study demonstrates that ant-psyllid interactions range from predation to
active honeydew collection. These findings highlight the complexity of these relationships
and underscore the need for further research to achieve a more comprehensive ecological
interpretation.

Pesiome

B3anmooTHOLEHNSTA MeXAY MpaBKUTe U XpaHeLluTe ce C pacTUTeNneH COK XeMuUnTepu ca
€KOJIOTMYHO 3HauMMM 1 [06pe [AOKYMEHTMPAHW MPU JUCTHUTE BbLUKM, LIMTOBKUTE U
unkaamTe, HO Te3u, B kouTo yuactBat ncunute (Hemiptera: Psylloidea), Bce owe ca cna6o
npoyyeHu. B no-ctapute nscneaBaHns Bpb3KMTE MeXAYy MpaBKM M MCUIM YeCTO ce cumTat
3a peaku, C U3KIOUEHME Ha XMLLHWYECKMTE B3aMMOOTHOLUEHMS, HO JIUMCBAT MOAPOOHU
aaHHuU. HacTtosiwoto npoyuBaHe npaBuM  oueHKa Aanu  Te3u  TpodobuoTuuHu
B3aMMOOTHOLLIEHNS HAUCTMHA ca pPeAKM UAU MPOCTO He ca A0CTaTbYHO AOKYMEHTUPAHMU.
Hue kombuHupaxme npernen Ha nutepaTtyparta, nonesu HabnwoaeHus u aHanm3 Ha 89 536
3anucu B iNaturalist, BkntounBawm 300 noTeHUMANHN B3aMMOOTHOLUEHNS MEXAY MpPaBKU 1
ncuau, 3a aa npepasriefame TAXHOTO pasnpocTpaHeHue, crneun@uuHOCT U eKonornueH
koHTekcT. KaTo ugno, Hawunsg npernen paskpupa, ye TakMBa B3aMMOOTHOLLEHUS ce cpeluat
npu Ham-manko 35 Buaa ncuamn (oT 4 200 onucaHu Buaa), npuMHaafiexalim KbM Hal-manko
23 poga B 35 AbpKaBu, KOeTO paswinpasa NpeauMlHOTO Mo3HaHWe 3a TaKCOHOMWYHOTO U
reorpapckoto MM pasnpocTpaHeHue. [locelleHusiTa Ha MpaBkuTe ca Hai-gobpe
AOKYMEHTUPAHU MpW HIKONKO eBponenicku Buaa ot Cacopsylla w Eryngiofaga, Hskon
aBCTpanuiickn BuaoBe Acizzia n HaKoun opueHTancku suaose Paurocephala. XniyHM4ecTBOTO
BEPOSITHO € MHOIO YeCTO CpeLlaHo, HO psaKo AoKyMeHTupaHo ¢ doTorpadum (iNaturalist).
[MoBeueto HabnoaeHMs Ha MpaBKWM, KOUTO MocellaBaT MCUMW, BK/IKOYBAT BUAOBE OT
Dolichoderinae, Myrmicinae n Formicinae. MoaenuTe Ha B3aMMOOTHOLLEHWs couaT, uye
MpaBKMTe He ca n3bupaTenHu Mo OTHOLUEHMWe Ha BUAOBETE MCUMMU, KaTo TO3U pe3ynTaT ce
noTBbpKAaBa oT MpexoBus aHanuid. OcseH ToBa 6e HabnoaaBaHo, ye HUMdanHUTe cTaagnun
ca [Mo-4eCcTO rMoOcelllaBaHM OTKOJIKOTO Bb3pacTHUTe ek3demnnspu. MopdonornuHorto

u3ciieaBaHe upe3 CKaHupalla eJleKTpPOHHAa MUKPOCKOMWUS Ha uyeTMpu eBpomneiicku Buaa
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MCMnM He paskpu pefyLupaHe Ha OKONOaHamHUTE MPbCTEHU, KaKTo e oTbensisaHo Npu ABa
Buaa Diaphorina o1 KamepyH, HUTO ApyruM XapakKTepUCTUKU, cneunduyHo CBBP3aHU C
nocewieHnsTa OT CcTpaHa Ha  MpaBkuTe. Haweto npoyusaHe mnokasBa, ue
B3aMMOOTHOLUEHMATa MeXAy MpaBkuM M MCUAU BapupaT OT XULHWYECTBO 10 aKTUBHO
cbbupaHe Ha MejeHa poca. Te3u KOHCTaTaUMM MoayepTaBaT CIOXHOCTTa Ha Te3u
B3aMMOOTHOLUEHNS M MOCOYBAT HEOOXOAMMOCTTa OT MO-HaTaTbLWHM W3CNeaBaHus 3a

NOCTUraHe Ha No-m3yeprnarejiHa eKoJIormyHa nHTepnpeTauus.

12.

Menchetti, M., Schifani, E., Garcia, F., Schar, S., Sbrega, E., Balevi¢, N., Blaimer, B.B.,
Borowiec, L., Cioppa, D., Corbella, C., Dinca, V., Gentile, V., Giotis, I, Gomez, K., Gémez
Duran, J.M., Kalaentzis, K., Lapeva-Gjonova, A., Mori, E., Talavera, G., Tinaut, A., Ruano, F.,
Salata, S., Sequeira, E., Serracanta, M., Suchan, T., Hebert, P.D.N., Dapporto, L., Vila, R. (2026).
DNA Barcode Reference Library for European Ants: A Roadmap for Phylogeography and
Species Discovery. Molecular Ecology Resources26, no. 3: e70135.
https://doi.org/10.1111/1755-0998.70135, IF (2024: 5.5), SJR (2024: 2.281), SCOPUS Quartile: Q1
Abstract

DNA barcode reference libraries provide useful tools for specimen identification, highlighting
potential new species and detecting introduced ones. Here, we present a comprehensive DNA
barcode library for European ants and, in order to tackle the Linnean, Wallacean and
Darwinian shortfalls of this group, we provide an updated checklist, distribution data,
mitochondrial genetic diversity maps and mitochondrial gene trees. The European ant fauna
is here established to include 55 genera and 650 species (587 of which are native), including
one species newly recorded for Europe and novel citations for 26 species from 11 countries.
Our genetic dataset includes 6530 georeferenced COI sequences (62.1% de novo) for 506
species (77.8%) across all genera. On average, 12.9 sequences were obtained per species, and
209 species were sequenced for the first time. We generated intra-and interspecific genetic
distance estimates, 52 genus-level trees, mitochondrial genetic diversity and specimen maps
for 384 species, as well as haplotype networks for 289 species, available in the Atlas V1.0 ‘The
Mitochondrial Genetic Diversity Maps of European Ants’. We estimate that 56.3% of

European ants are monophyletic with respect to the COI gene and can be unambiguously

identified by DNA barcoding, though performance varies widely among genera. We observed
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moderate levels of barcode sharing (19.3%) and of barcode gap presence (47.6%), as well as
high levels of intraspecific divergences (up to 17.9%). These findings likely reflect both
biological and operational factors and highlight the existence of potential cryptic taxa and
the need for taxonomic revisions. The framework presented here aims to facilitate future
research, species discovery and conservation of European ants.

Pesiome

PedepeHtHute 6uGAMoTekn c¢ [HK-6apkonoBe npenocTaBaT Mofe3HW MHCTPYMEHTU 3a
naeHTUdNLMpaHe Ha eK3eMNnspu, KaTo MO3BOJSBAT Aa Ce OTKpMBAT MOTEHLUMANTHU HOBU
BMJOBE 1 [a Ce yCTaHOBSBAT MHTPOAYUMpaHU TakuBa. TyK npeacTtaBsMme um3uyeprnartesiHa
6nbnuoteka ¢ [AHK-6apkomose 3a eBpomneiickuTe MpaBkuM U, C Len Aa ce npeofonest
nponyckute B knacudnkaunute Ha Jlnueit, Yonbc n [lapBuH 3a Tasu rpyna, npegoctaBsimMe
akTyanuMsupaH CMuUCbK, AaHHU 3a pas3npocTpaHeHWeTo, KapTu Ha MUTOXOHAPUANTHOTO
reHeTUUHO pa3HoOOpasve M MUTOXOHAPWMANIHU TeHeTUYHU abpBeTa. VI3scHeHo e, ue
eBporeiickaTta ¢gayHa Ha MpaBkuTe BkiouBa 55 poaa un 650 Buaa (587 oT KOUTO ca MeCTHM),
BKJIIOUMTENIHO eiUH BUJ, perucTpupaH 3a nbpsu NbvT B EBpona, n HOBM AaHHU 3a 26 BMaa oT
11 pbpxaBu. Hawmsat reHeTnueH Habop oT aaHHu Bktousa 6530 reopedeperHunpanu COI
nocnenosatenHoctu (62,1% de novo) 3a 506 supa (77,8%) ot Bcmuku poaose. CpeaHo ca
nonyyeHn 12,9 nocnepoBatenHocTM Ha BuA, a 209 Buaa ca CeKBeHMpaHU 3a NMbPBU MbT.
M3uncnnuxme reHeTMUYHOTO pas3CTossHME B pamMKUTe Ha BUAOBeTe U MexAy BuaOBeTe,
cb3faafoxme 52 abpBeTa Ha HUBO poOA, KapTU Ha MUTOXOHAPUANTHOTO TFeHeTUYHO
pasHooOpa3vie 1 pasrnpeaesieHNeTO Ha ek3eMmnnspuTe 3a 384 BMAa, KaKTO M Mpexu OT
xannoTtunose 3a 289 Buaa, kouto ca agoctbnHu B ATnaca V1.0 ,KapTn Ha MUTOXOHAPUATHOTO
reHeTUYHO pazHoobpa3me Ha eBponeinckuTe mpaBku . Hawara oueHka nokassa, ue 56,3% ot
eBporneiickuTe MpaBku ca MOHO(pUNeTuYHU no otHoweHue Ha reHa COl u moraT ga 6baat
efAHo3HauHo uaeHTuduumupanm upes [AHK 6apkoaupaHe, Bbrpeku ue edeKTUBHOCTTA
Bapupa 3HauuTeNHO Mexay poaoBeTe. HabnioaaBaxme ymepeHM HUBA Ha CbBnajeHue Ha
6apkoaoBe (19,3%) n Ha Hannune Ha npasHWHM B bapkoaoBeTe (47,6%), KaKTO 1 BUCOKU HUBA
Ha BbTpeBuaoBu pasnuums (no 17,9%). Team pe3yntatu BeposITHO OTpa3siBaT KaKTo
O6MonornuyHu, Taka W onepaTuBHU (pakTopu M noauepTaBaT CbLUECTBYBAHETO Ha

NnoTeHUnanHn KPpUNTUYHN TaKCOHM n H€O6XOJ1VIMOCTTa oT TaKCOHOMMYHN
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npepa3rnexaaHus. [lpeactaBeHaTa Tyk pamka uma 3a Ueln fJa yrecHM ObaewiunTte

n3cneaBaHnsa, OTKpUBaAaHETO Ha BUAOBE 1N OMNMa3BAHETO Ha eBpOI'leIZCKI/ITe MpaBKW.

13.

Lapeva-Gjonova A, Gjonov |, Kostova R, Mifsud D (2025) Vibroacoustic signalling of the
Maltese Messor ants (Hymenoptera, Formicidae), with geographical insights into M. jbericus.
Journal of Hymenoptera Research 98: 1087-1106. https://doi.org/10.3897/jhr.98.170415, IF
(2024: 1.5), SJR (2024: 0.638), SCOPUS Quartile: Q1 (2024)

Abstract

This study presents vibroacoustic recordings of the three Messor species in the Maltese
archipelago, M. capitatus (Latreille, 1798), M. bouvieri Bondroit, 1918, and M. jbericus
Santschi, 1925, and their signal characteristics were analysed. The observed patterns are
consistent with the hypothesis that acoustic traits in Messor ants are subject to species-
specific constraints. To gain further insight into the sound parameters of M. ibericus,
geographically isolated populations from Malta, Gozo, Sicily, Crete, and Bulgaria were
compared, revealing variation and significant differences at the population level.
Additionally, the study provides new occurrence data for M. /bericus (queens and workers),
which was previously reported as M. structor (Latreille, 1798) for Malta, along with
information on its habitat preferences and activity.

Pesiome

ToBa u3cneaBaHe npeactass BUOPOAKyCTUUHM 3anucy Ha TpuTe Buaa ot poaa Messor B
Mantuiickus apxunenar — M. capitatus (Latreille, 1798), M. bouvieri Bondroit, 1918 u M.
ibericus Santschi, 1925 — kaTo ca aHanuM3MpaHu XapakTEPUCTUKUTE HA TEXHUTE CUTHANMN.
Hab6ntonaBaHnTe Moenu ca B CbOTBETCTBME C XUMOTe3aTa, Ye aKyCTUUHMTE 0CO6EHOCTH Mpu
MpaBkuTe oT poa Messor ca MOASIOKEHU HA BUAOBO-CrieLMPUUHN OorpaHuueHus. 3a aa ce
nonyum no-3aabnboueHo pasbupaHe Ha aKycTUuHMUTe napameTpu Ha M. ibericus, 6sxa
cpaBHeHu reorpadcku wusonupaHu nonynaumm ot Manta, loso, Cuuunus, Kput un
Bbnrapus, kato 6sxa yCTaHOBEHM BapuauMy U CbLECTBEHU pasfivuus Ha MOMynaunoHHO
HuBo. OcBeH TOBa, U3C/IEABAHETO MPEAOCTaBs HOBM [aHHU 3a pa3npocTpaHeHMeTo Ha M.
ibericus (uapvum n paboTHMUKMK), KOWTO MO-paHO e O6WUN AoknagBaH 3a Manrta kato M.

structor (Latreille, 1798), kakTo M uHdopmaumMs 3a npeanouYUTaHUSITa My KbM
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MecTooOMTaHuAaTa U aKTUBHOCTTA my.

14.

Lapeva-Gjonova A, Pramatarova M, Borowiec L, Gjonov I, Kostova R, Bekchiev R, Borissov S
(2025) DNA barcoding of Messor ants of Bulgaria with insights into their taxonomic diversity.
Biodiversity Data Journal 13: e168586. https://doi.org/10.3897/BD].13.e168586, IF (2024: 1.1),
SJR (2024: 0.351), SCOPUS Quartile: Q2 (2024)

Abstract

Despite ongoing efforts to catalogue European ant species, studies focusing on the genetic
diversity of Balkan ants remain limited. An integrative approach combining morphology,
genetics, ecology and biogeography is preferable for accurately identifying species and
resolving taxonomic uncertainties, particularly amongst challenging insect taxa, such as the
ants in the genus Messor (Hymenoptera, Formicidae). In this study, we analyse ants of the
genus Messor using DNA barcode sequences, with a particular focus on the Bulgarian fauna.
A total of 85 COIl sequences were examined, including 84 from Messor specimens and one
from Aphaenogaster, which was used as an outgroup. Of these, 81 sequences were newly
generated, while four were retrieved from GenBank. The majority of specimens were
collected in Bulgaria (61), with additional samples from Greece (13), Tiirkiye (4), Albania (1)
and North Macedonia (2), providing broader genetic and geographic representation.
Althogether, 11 Messor morphospecies were identified, based on specimens used for
molecular analysis. To assess the degree of congruence between morphological and
molecular data, six species delimitation analyses were conducted: RESL, GMYC, ASAP,
ABGD, bPTP and mPTP. In addition, haplotype network analysis of all sequences identified
35 distinct and coherently clustered haplotypes, providing insights into genetic diversity. The
COI barcode region successfully distinguished Messor wasmanni Krausse, 1910, M. oertzeni
Forel, 1910 and M. jbericus Santschi, 1931. In contrast, species pairs, such as M. atanassovii
Atanassov, 1982 and M. creticus Salata & Borowiec, 2019, as well as M. ponticus Steiner et al.,
2018 and M. hellenius Agosti & Collingwood, 1987, could not be reliably differentiated using
COI data. Furthermore, Messor structor (Latreille, 1798) showed high intraspecific genetic
diversity. Finally, the structor and instabilis species groups were recovered with moderate to

high support in both Maximum Likelihood and Bayesian Inference analyses, confirming that

M. oertzeni and M. hellenius belong to the structor group. Our results provide a reference for
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future research and underscore the value of integrative taxonomic approaches in ant
biodiversity studies.

Pe3iome

Bbnpeky npoabnkaBaliuTe ycunamus 3a Katanorm3upaHe Ha eBponenckuTe BUAOBE MPaBKM,
M3cneaBaHNATa, HACOUEHW KbM TE€HETMUYHOTO pa3Hoobpasue Ha OalikaHCKMTe MpaBKWu,
ocTaBaT orpaHuueHu. MiHTerpatuseH noaxoa, cbuyerasaly mopdonorus, reHeTuka, €eKoaorus
n 6uoreorpacdus, e 3a npeanoumTaHe 3a TOUYHOTO uAeHTUdULMpaHe Ha BUAOBETE WU
paspellaBaHeTO Ha TaKCOHOMMWYHMW HESICHOTM, 0COOeHO Mpu TPYAHM 3a pasrpaHuMyaBaHe
rpynu Hacekomu, kato MpaBkuTe oT poa Messor (Hymenoptera, Formicidae). B ToBa
uscneaBaHe aHanuM3upame MpaBkum oT poaa Messor, wusnonssaiiku [1HK-6apkop
nocnegoBaTenHocT, ¢ ocobeH dokyc BbpXy Obnarapckata ¢dayHa. O6uwo 85 COI-
nocrenoBaTeIHOCTU 6Gsixa n3cneaBaHu, BkNuuTenHo 84 ot ekdemnngapu ot Messor u enHa
ot Aphaenogaster, nanonssaHa kato BbHWHa rpyna. OT Tax 81 nocnegoBatenHocTu ca
HOBOreHepupaHu, fokato uetupu ca ussneuyeHu ot GenBank. [Mo-ronsmara uact ot
ek3emnnspuTte ca cbbpaHu B bvarapus (61), kato gonbaHUTENHUTE Npobu ca ot [Mbpuus
(13), Typums (4), Anbanus (1) n CesepHa MakenoHus (2), ocurypsiBaiiku mMo-wMpoKo
reHeTUuHo u reorpadcko nokputre. O6wWoO b6sixa naeHtTuduumpanHm 11 mopdosraa ot poa
Messor Bb3 OCHOBa Ha eK3eMNsgpuTe, N3MOA3BaHU 3a MOJeKyisipeH aHanus. 3a oueHKa Ha
cTeneHTa Ha CbOTBETCTBME MeXAy MOpONOrnuHuTe U MOJIEKYyNsIpHUTEe JaHHU Osxa
npoBefeHU LIeCcT aHanu3a 3a pas3rpaHuuyaBaHe Ha Buaosete: RESL, GMYC, ASAP, ABGD,
bPTP n mPTP. OcBeH ToBa, XannoTUMHUAT MPEXOB aHaNU3 Ha BCUYKM MOC/Ie10BATENHOCTM
uaeHTuduumpa 35 pasnmuHu n scHo obocobeHn xannoTvna, npeaocTassaiiku nHbopmaums
3a reHeTnyHoTo pa3Hoobpasue. COIl-6apkoa permoHbT YycnewHo pasrpaHuun Messor
wasmanni Krausse, 1910, M. oertzeni Forel, 1910 u M. ibericus Santschi, 1931. 3a pasnuka ot
TAX, ABONKN BUAOBe Kato M. atanassovii Atanassov, 1982 u M. creticus Salata & Borowiec,
2019, kakTo n M. ponticus Steiner et al., 2018 u M. hellenius Agosti & Collingwood, 1987, He
Moxaxa Aa 6baat HaaexaHo pasrpaHuyeHu upe3 COIl npaHHu. OcBeH ToBa, Messor structor
(Latreille, 1798) noka3Ba BMCOKO BbTPEBUAOBO reHeTMUHO pa3dHoobpasue. Hakpas, rpynurte

oT BuAaoBe structor w instabilis 6s1xa naeHTUdNLMpaHn C ymepeHa [0 BMcoKa Moakpena

KaKTo B aHanM3a Ha MaKCcMManHo npaBaonoobue, Taka u B OaliecoBusi aHanu3, KoeTo
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noTebpxkaasa, ue M. oertzeni v M. hellenius npuHaanexar kbm rpynata structor. HawunTte
pe3ynTtaTu npeaocTaBiT OTMpaBHa Touka 3a Obaewim u3cneaBaHus U noayeprasat
3HauYeHMeTo Ha WHTerpaTMBHUTE TAKCOHOMUYHM MOAXOAM B U3C/eABaHMATA Ha

6ropa3Hoobpa3neTo Npm MpaBKuUTE.

15.

Gjonov |, Lapeva-Gjonova A, Pramatarova M (2025) Biotremological research using a DIY
piezoelectric contact microphone - examples with insects. Biodiversity Data Journal 13:
e143481. https://doi.org/10.3897/BD]J.13.e143481, IF (2024: 1.1), SJR (2024: 0.351), SCOPUS
Quartile: Q2 (2024)

Abstract

This study presents a new design of sensor tool to record substrate-borne vibrations
produced by insects. We applied a piezo element acting as a contact microphone connected
to a digital recorder to detect the signals emitted by insects. A suitable 3D printed
microphone box with a mechanism of connection to the substrate or to soft tweezers holding
the insect is created. We found that the recordings of the low-frequency signals (up to 20
kHz) were sufficiently good for analysis and, at the same time, a much faster and easier
method than the common ones of detecting micro-vibrations using a piezoelectric sensor
and, importantly, is incomparably cheaper than using a laser vibrometer. This setup is
suitable for the detection and structural description of signals emitted by insects and other
arthropods. Oscillograms, spectrograms and audio files of the recorded signals of selected
ants (Manica rubida Latreille, 1802, Messor wasmanni Krausse, 1910, Myrmica ravasinii Finzi,
1923) and Ponera coarctata (Latreille, 1802)), an ant nest beetle (Paussus turcicus |.
Frivaldszky von Frivald, 1835), a planthopper (Orosanga japonica (Melichar, 1898)) and a
jumping plant louse (Bactericera perrisii Puton, 1876) are provided to demonstrate the
effectiveness of the created equipment. The recordings from stridulation in Myrmica
ravasinii, Manica rubida, Ponera coarctata and Paussus turcicus and the male call song of
Orosanga japonica represent the very first documented signal production for these species. A
scheme of the contact microphone and its mode of connection is shown. The research
presented will democratise biotremological methods for the needs of integrative taxonomy

and behavioural ecology, providing a broader understanding of vibrational signals through an
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efficient, accessible and operational method for both professional and citizen scientists.
Peslome

ToBa u3cneaBaHe npeactaBs HOB AM3AalH HA CEH30peH WMHCTPYMEHT 3a 3anucBaHe Ha
cybcTpaTHO-MpeHocMMuM  BubpaumMu, npousBexaaHu oT  Hacekomu. lI3nonssaxme
nuesoesieMeHT, PyHKUMOHMPALL KaTO KOHTaKTeH MUKpodoH, cBbp3aH ¢ undpos pekopaep,
3a a perucTpupame cUrHanute, npoussexaaHu ot Hacekomu. Cb3aaaeHa e noaxoasua 3D-
NPUHTUpPaHa KyTus 3a MUKpodoHa C MexaHU3bM 3a CBbp3BaHe KbM cybCcTpaTa MM KbM
MEKU NMUHCETU, KOUTO AbP>KAT HACEKOMOTO. YCTAHOBMXME, Ue 3aMnUCMTe Ha HUCKOUECTOTHUTE
curHann (go 20 kHz) ca poctaTbyHO KauyecTBEHM 3a aHanmM3 U B CbLOTO Bpeme
npeAcTaBnsBaT MHOTO Mo-6bp3 W JleceH MeToA B CpaBHeHue C OoOMUYaHUTE HAuMHMU 32
peructpmpaHe Ha MUKpOBMOpaumy upe3 Mue3oeneKkTpuueH CeH30p, KaTo OCBEH TOoBa ca
HeCpaBHMMO MO-eBTUHU OT U3MON3BAHETO Ha nasepeH BUOpomeTbp. Tasu KoHpurypaums e
Moaxoasiia 3a OTKpMBaHe U CTPYKTYPHO OMMUCAHUE HA CUTHAMW, U3/ bYBAHM OT HACEKOMMU U
apyru uneHectoHoru. lNpeacrtaBeHun ca ocumiorpamu, crnektporpamu v ayamnodaiinose Ha
3anucaHuTe curHanu ot usbpauu Buaose mpasku (Manica rubida Latreille, 1802; Messor
wasmanni Krausse, 1910; Myrmica ravasinii Finzi, 1923; Ponera coarctata (Latreille, 1802)),
KakTo u oT Mupmekodunuus 6pwvmbap (Paussus turcicus 1. Frivaldszky von Frivald, 1835),
eaHa uukapa (Orosanga japonica (Melichar, 1898)) u nuctHa 6bnxa (Bactericera perrisii
Puton, 1876), ¢ uen pa ce aemoHcTpupa edekTUBHOCTTA Ha pa3dpaboTeHOTO obopyaBaHe.
3anucute oT cTpuaynauuvsta npu Myrmica ravasinii, Manica rubida, Ponera coarctata w
Paussus turcicus, KakTo 1 b6pauHaTa neceH Ha MbXKUS nHausua npu Orosanga japonica,
npeacTaBnsBar NbpBUTE AOKYMEHTUpPAHM [aHHU 3a MNpoOM3BEXAAHMUTE 3ByUM MNpu Te3n
Buaose. [lpeactaBeHa e M cxema Ha KOHTAKTHUS MUKPO(MOH M HauMHa MYy Ha CBbp3BaHe.
N3cneaBaHeTo we AonpuHece 3a WMPOKOTO MPUOXKEHWE HA OUOTPEMOJIOTMUYHNTE METOAN
3a HYyXXAMTe Ha UHTerpaTMBHaTa TaKCOHOMMUS U MOBeAeHUecKaTa eKoJlorus, KaTo npeaocTass
Mo-lWMpoko pasbupaHe Ha BuMOpPaUMOHHUTE curHanm upe3 edeKkTUBEH, AOCTbMEH U

npakTnyeH MeTo KakKTo 3a I'lpOdI)eCl/IOHaJ'IHI/I, Taka u 3a wbutenn n3caenoBaTesnun.

16.

Mohammed M, Lapeva-Gjonova A (2025) First record of Urocerus augur from Bulgaria, with

new occurrence data on U. gigas from collections and citizen science (Hymenoptera:

Siricidae). Fragmenta entomologica 57 (2): 263-270. https://doi.org/10.13133/2284-4880/1856,
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IF (2024: 0.5), SJR (2024: 0.268), SCOPUS Quartile: Q3 (2024)

Abstract

This study reports the wood wasp Urocerus augur (Klug, 1803) for the first time in Bulgaria
and provides new records of U. gigas (Linnaeus, 1758), based on both collection material and
citizen science observations. While U. gigas is more widespread, U. augur appears to be very
rare in the country. All available occurrence data are compiled to present an updated
overview of their distribution in Bulgaria. The species’ geographic ranges, elevational
distribution, and seasonal activity are discussed. Photographs of U. augur and distribution
maps for both species are included.

Peslome

ToBa n3cneaBaHe cbobuiaBa abpBecHaTta oca Urocerus augur (Klug, 1803) 3a nbpBu nbT B
bvnrapus u npeacrtass HoBu aavHu 3a U. gigas (Linnaeus, 1758), 6a3upaHu KakTo Ha
KONeKLMOHeH MaTepuas, Taka v Ha HabnoaeHns oT rpaxaaHckaTta Hayka. [lokato U. gigase
Mo-WMpoKo pasnpocTtpaHeH Bua, U. augur usrnexna e MHOro psiabk B cTpaHaTa. Bcuuku
HaJIMYHM AaHHU 3a MPUCHCTBMETO UM ca 00606LLeHN, 32 Aa Ce MpeacTaBM aKTyanusupad
npernea Ha pasnpocTpaHeHueto um B bbarapus. O6cbaeHn ca reorpadckuTte apeanu Ha
BMOBETE, BUCOUMHHOTO MM pasrpejelieHne 1 Ce30HHaTa UM aKTMBHOCT. BknioueHun ca

CcHumMKMu Ha U augurin KapT Ha pa3npoCcTpaHEHMETO Ha ABaTa Buaa.

17.

Salata S, Lapeva-Gjonova A, Georgiadis C, Borowiec L (2023) Review of the Messor semirufus
complex  (Hymenoptera, Formicidae) in  Greece.  ZooKeys  1185:  105-142.
https://doi.org/10.3897/z0okeys.1185.111484, IF (2023: 1.3), SJR (2023: 0.659), SCOPUS
Quartile: Q1 (2023)

Abstract

Messor is a diverse genus of Myrmicinae with 168 extant species and subspecies. In the
Mediterranean, some of its taxa historically were classified as members of the Messor
instabilis group (sensu Santschi), of which 19 are known from the eastern Mediterranean.
Here, the Messor semirufus complex of the Balkan Peninsula that assembles a distinct
subsection of members of the /nstabilis group is defined and treated. In total, five species are

recorded, including three that are new. Messor atanassovii Atanassov, 1982 is redescribed and

confirmed for Bulgaria (Thracian Plain, Struma, and Mesta Valley, Pirin Mt., and Eastern
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Rhodopi) and Greece (Epirus, lonian Islands, Central and Eastern Macedonia, and Thraki).
Three species are described as new to science: Messor danaes Salata, Georgiadis & Borowiec,
sp. nov. (Cyclades: Serifos), Messor kardamenae Salata & Borowiec, sp. nov. (Dodecanese:
Kos, Nisyros, Rhodes, and Tilos), and Messor veneris Salata, Georgiadis & Borowiec, sp. nov.
(Cyclades: Milos). The fifth member of the complex, Messor creticus Borowiec & Salata, 2019,
maintains its status of Cretan endemic.

Pesiome

Messor e pa3Hoobpa3eH popa oT noacemeiicTBo Myrmicinae ¢ 168 cbBpemeHHU BuUAaa ”
noasuaa. B CpeanzeMHOMOpUETO 4acT OT HEroBMTe TaKCOHM MCTOpuYecku ca 6unu
knacuduumpaHy Kato npeactaBuTenn Ha rpynata Messor instabilis (sensu Santschi), ot
kosiTo 19 ca usBecTHU oT M3TouHoto CpeamsemHomopue. B HacTosiLloTO u3cneaBaHe ce
aecduHupa n pasrnexaa KomnnekcwT Messor semirufus ot bankaHckusi NoayocTpoB, KONTO
npeactasnssa obocobeHa noarpyna B pamkuTe Ha rpynata /nstabilis. Obuio ca ycTtaHOBeHU
neT BWAAQ, BKJIOUYMTENHO TPWU HOBU 3a Haykata. Messor atanassovii Atanassov, 1982 e
npeonucaH n noTebpaeH 3a bbvnrapus (Tpakuiicka HU3MHa, nonuHute Ha CTpyma n Mecra,
Mupun nnanuna u Matounn Pogonu) n Mvpums (Enup, Monniickn octposu, Llentpanua u
N3TouHa MakenoHus u Tpakus). Tpu BMaa ca onucaHu Kato HOBM 3a Haykata: Messor
danaes Salata, Georgiadis & Borowiec, sp. nov. (Unknaaun: Cepudoc), Messor kardamenae
Salata & Borowiec, sp. nov. (logekane3u: Koc, Hucupoc, Pogoc n Tunoc) n Messor veneris
Salata, Georgiadis & Borowiec, sp. nov. (Uuknagu: Mwunoc). lMetusat npeacraButen Ha
komnnekca, Messor creticus Borowiec & Salata, 2019, 3ana3Ba cTaTyTa Cu Ha eHAeMUT 3a

octpos Kpur.

18.

Cassar T, Lapeva-Gjonova A, Mifsud D (2023) The Intranidal myrmecophiles of the Maltese
Islands with notes on AMessor nests as repositories of biodiversity. Insects 14, no. 1: 45.
https://doi.org/10.3390/insects14010045, IF (2023: 2.9), SJR (2023: 0.791), SCOPUS Quartile: Q1
(2023)

Abstract
Ant nests contain a multitude of resources which some organisms have evolved to exploit,
living in close association with ants in order to prey on them, feed on their stored food, or

simply in order to make use of their closely guarded fortresses as safe shelters. These
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organisms, known as myrmecophiles, have never been studied in much detail in the Maltese
Islands—a small Mediterranean archipelago which, despite being one of the most densely
populated countries in the world and facing enormous human pressures, has been shown to
harbour a great diversity of insects, arachnids and crustaceans. In this study, we aimed to
catalogue Maltese myrmecophile diversity and provide notes on the biology of all species
encountered. As a result, we found at least thirty different species of insect, arachnid and
crustacean which live exclusively inside ant nests in the Maltese Islands, four of which had
never been known to inhabit this archipelago. An aphid-ant and a spider-ant association also
appear to be previously unknown. We also discuss how the nests of Messor harvester ants
may be important biodiversity hotspots due to these ants’ nests being suitable homes for
many different species when compared to the nests of other types of ant. The intranidal
myrmecophilous arthropod fauna of the Maltese Islands is reviewed. Thirty species from nine
orders are found to be obligate myrmecophiles, of which four species are recorded from the
Maltese archipelago for the first time: Phrurolithus sp. (Araneae: Phrurolithidae),
Pogonolaelaps canestrinii (Berlese, 1904), Gymnolaelaps messor Joharchi, Halliday, Saboori &
Kamali, 2011 and G. myrmecophilus (Berlese, 1892) (Mesostigmata: Laelapidae). Phrurolithus
also represents the first record of the family Phrurolithidae in Malta. Notes on the biology
and local distribution of each species are provided, including ant-myrmecophile associations,
of which two appear to be previously unknown: the occurrence of Smynthurodes betae
Westwood, 1849 (Hemiptera: Aphididae) in the nest of Plagiolepis pygmaea (Latreille, 1798)
and Phrurolithus in the nest of Pheidole pallidula (Nylander, 1849). Fourteen additional
species are found to be either only occasionally myrmecophilic, accidental ant guests or
potentially myrmecophilous, the latter remaining ambiguous due to a lack of knowledge of
their biology. Of these, the family Caeculidae (Arachnida: Trombidiformes) represents a new
record for the Maltese Islands, on the basis of Microcaeculus sp. occurring in a nest of
Camponotus barbaricus Emery, 1905. Preliminary results indicate that Messor nests may be
repositories of considerable myrmecophile diversity, with the most unique symbionts. OT Tax
cemeiictBo Caeculidae (Arachnida: Trombidiformes) npeacrasnssa HoB 3anuc 3a
ManTuiickute octpoBu, Ha 6a3zaTta Ha Microcaeculus sp., oTKpuT B rHe3n0 Ha Camponotus

barbaricus Emery, 1905. [peaBapuTtenHuTe pe3yntatu couat, ue rHesaaTta Ha Messor morat
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aa 6baat  ybexmwia 3a  3HauuMTenHO pa3Hoobpasve OT MupmekodUIHU  BUAOBE,
BKJTIOUMTENHO 1 HAa Hall-yHUKaNHUTE CUMOUOHTH.

Pe3iome

HespaTa Ha MpaBKMTe CbAbpXKAT peauua pecypcu, KOUTO HSKOM OpraHusmm ca ce
aganTupany aa u3rnon3saT, KaTo KMBEIT B TCHO CHXKUTENCTBO C MPaBKUTE, 32 Aa Ce XpaHsT
C TIX WAM C HaTpymaHaTta OT TX XpaHa, MM MNpocTo Aa Ce Bb3MOA3BaT OT CTPOro
OXpaHsiBaHUTe UM TepuTOpuUM KaTo CUTypHO ybexuuie. Te3n opraHU3Mu, U3BECTHM KaTo
Mupmekodunu, Hukora He ca 6unu npoyuBaHu NoApobHO Ha ManTuilckute OCTpPOBM —
Manbk cper3eMHOMOPCKM apxunenar, KOMTo, Bbpeku ye e efiHa OT Hal-I'bCTO HaceleHnTe
AbPKaBU B CBETA M € MOAJIOKEH HA OFPOMEH aHTPOMOreHeH HATUCK, Ce € oKa3asj MSCTO Ha
ronsmMo pasHoobpasue OT Hacekomu, naskoobpasHum u pakoobpasHu. B ToBa npoyuBaHe
uenTa Hu bellle aa KaTtanorusmpame pazHoobpasneTo Ha ManTUiCKUTe MupMekounu u aa
npefoctaBum Genexkmn 3a GuonorusTa Ha BCMUKU cpellalun ce Buaose. B pesynrtart Ha ToBa
OTKpUXMe MOoHe TpuaeceT pa3inmyHu BMAA HAaceKOMMU, MaskoobpasHu U pakoobpazHu, KOUTO
XKMBESAT U3KTIOUUTESTHO B MpaByHsILM Ha ManTuiickuTe ocTpOBU, YUeTUPU OT KOUTO aocera He
ca 6unu wusBecTHM Kato obuTtaBawm TO3M apxunenar. Cbuwo Taka wu3rnexaa, ue
CHKMTENCTBOTO MEXAY JIMCTHU BbLUKMU M MPABKU, KAKTO Y MeXay masum u mMpasku, € 6uno
Hen3BecTHO focera. [luckyTupame Cbllo Taka Kak rHe3gata Ha MpaskuTte oT poa Messor
morat aa 6baaT BaXHM TOUKM Ha 6MopazHoobpa3neTo, Thil KaTo rHe3AaTa Ha Te3u MpaBKu
ca MOAXOAsLLM MeCcTooOMTaHUs 3a MHOro pa3iMyHU BUAOBE B CpaBHeHMe C rHes3jara Ha
apyrm  BupoBe MpaBku. Hactoswara cratus npeacrass nperneq Ha dayHata  oT
BbTperHe3foBUTe MUPMeKOPUNHN uneHecTOHOTM Ha ManTurckuTe ocTpoBU. YcTaHOBMXMeE
e, ue 30 BMAa OT AeBeT paspefa ca ob6nMratHM mMupmekopunau, KaTo 4eTUpuM OT TAX ca
pervctpupaHu 3a nbpBu nbT B Mantuiickus apxunenar: Phrurolithus sp. (Araneae:
Phrurolithidae), Pogonolaelaps canestrinii (Berlese, 1904), Gymnolaelaps messor Joharchi,
Halliday, Saboori & Kamali, 2011 u G. myrmecophilus (Berlese, 1892) (Mesostigmata:
Laelapidae). Phrurolithus npeactaBnsiBa M MbpPBOTO PerucTtpMpaHe Ha CEMENCTBO
Phrurolithidae B Manta. lNpeactaBeHn ca Genexkn OTHOCHO 6uonorusTa U pernoHasHOTO

pa3npocTpaHEHNE Ha BCEKN BUA, BKITIOYNTEITHO acounaumnmnTe ¢ MpaBkn — MI/IpMeKO(t)I/Iﬂl/I, oT

KOMTO [Ba M3TrnexaaT HEM3BECTHU Jocera: HanuuueTo Ha Smynthurodes betae Westwood,
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1849 (Hemiptera: Aphididae) B rHespgoto Ha Plagiolepis pygmaea (Latreille, 1798) un
Phrurolithus B rHe3poto Ha Pheidole pallidula (Nylander, 1849). Owe 14 Buaa ca wnu
dbakyntatuHn MupmekodUnHU, ClydanHU rocTu, UaM NOTEHUNATHO MUPMEKODUNTHU, KAaTO

3a nocneaHnTe ToBa oCTaBa HEACHO NMopaau nunrnca Ha AaHHW 3a TaXHaTa o6uonorus.

19.

Bourgoin T, Gjonov |, Lapeva-Gjonova A, Roger S, Constant J, Kunz G, Wilson MR (2023)
When Cockroaches Replace Ants in Trophobiosis: A New Major Life-Trait Pattern of
Hemiptera Planthoppers Behaviour Disclosed When Synthesizing Photographic Data.
Diversity 15(3)359: 1-69, http://doi.org/10.3390/d15030356, IF (2023: 2.1), SJR (2023: 0.585),
SCOPUS Quartile: Q1 (2023)

Abstract

The mutualistic interspecific relationships of trophobiosis between trophobiont planthoppers
(Hemiptera, Fulgoromorpha) providing food to the host called xenobiont, are reviewed. The
degree of interspecific relationships between these symbionts varies from occasional or short
time duration (a few hours to a few days) to longer ones, with trophobionts left free to
escape (optobiotic type) by the xenobiont, or maintained enclosed in nests or ant shelters
(cryptobiotic type). Of 267 collected cases, 126 are new illustrated observations. Occasional
trophobiosis is documented in 13 families of planthoppers and appears to be quite general in
Fulgoromorpha, although it is reported for the first time for Dictyopharidae, Eurybrachidae,
and Nogodinidae. Xenobionts associated with planthoppers are reported from ants and other
Hymenoptera, Lepidoptera, and Blattodea, but also from Mollusca and even small gekkonid
vertebrates. Tettigometridae appear to be exclusively tended by ants, while Fulgoridae
significantly more often by cockroaches (40%) than by ants (27%). Long-time trophobiosis
occurs always with ants, cryptobiotic ones reported in Cixiidae, Delphacidae,
Tettigometridae, Meenoplidae, Flatidae and Hypochthonellidae, while optobiotic ones remain
restricted to tettigometrids. A particular focus on Tettigometridae attended by ants is
provided with new etho-ecological observations of 92 currently described tettigometrids
species, 32 different species (35%) are now known to be able to be ant-attended. In Bulgaria,
where fourteen species occur, trophobiosis occurs with at least five species of them (36%). In

tettigometrids, subsociality, sessility, and underground life appear to be key factors allowing

more complex relationships with ants. However, the planthopper size and thus the amount of
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food (drops of honeydew) is probably also an important factor. This might explain many new
observations in large-sized and often isolated fulgorids with cockroaches. Tapping of
trophobiont forewings by cockroaches, moths, or of the bark subtrate by geckos has been
observed, but antennal palpation behaviours by ants are the most commonly observed with
tettigometrids, although not with larger planthoppers. In tettigometrids, specific
tegumentary glands secretions (allomones) of the abdomen pleurites might also mediate
their long-term mutualistic associations, even possibly completing honeydew kairomones
actions mediating planthopper trophobiosis in general.

Pesiome

B ToBa M3cneaBaHe ca pasrflegaHu B3aMMHOMU3TOAHUTE MEXAYBUAOBM OTHOLLEHUS MpU
Tpoobuosa mexay TpodobuoHtHu dynropomodrn umnkaam (Hemiptera, Fulgoromorpha),
KOMTO NpeoCTaBidT XpaHa Ha rocTonpueMHuKa, HapedeH kceHOOuoHT. CTeneHTa Ha Te3u
B3aMMOOTHOLLEHMS Bapupa OT CllyyaiiHU WAu KpaTKoTpanHu (HSKONKO yaca 40 HSKOJIKO
AHW) [0 MO-MPOABIXKUTENHU, MpU KOUTo TpodobuoHTUTe ocTaBat cBobogHM [a ce
oTaaneyat (onToOMOTUUEH TWM) WAM XMBeAT B rHe3jgaTa WaM ybexuliata Ha MpaBKU
(kpunTobuotmuen tun). Ot 267 cvbpaHu ciyuas, 126 npeacTaBnsgBaT HOBM UIIOCTPUPAHU
Habnoaeuns. CnyuaitHata Tpodobruosa e foKyMeHTupaHa npu 13 cemeiicTBa LMKaau U
n3rnexnaa e Wwupoko pasnpoctpaHeHa npu Fulgoromorpha, kato 3a nbpBu nbT ce cbobuiaBa
npu Dictyopharidae, Eurybrachidae n Nogodinidae. KceHobuoHTu, cBbp3auu ¢ umnkaau, ca
ycTaHoBeHW npu mpaBku u apyru Hymenoptera, Lepidoptera n Blattodea, kakto u npwu
MeKOTeNnu U [JOopYM Masiku rekoHu oT rpbOHauHuTe. Tettigometridae wmsrnexpart TsacHO
CBbp3aHO ¢ MpaBkuTe, gokato Fulgoridae 3HaunTenHo no-uecto ce mocewaBat oT xJebapku
(40%), oTkonkoTO OT MpaBku (27%). Tpoobuoszarta, KOSATO ce U3BBPLLBA 32 MO-AbIbBI NEPUOA
OT BpeMe, BUHAru ce OCbLUECTBSIBA C yUaCTUETO HA MPaBKM, KaTo KpUnTobrnoTnuuHmute opmu
ca peructpupanu npu Cixiidae, Delphacidae, Tettigometridae, Meenoplidae, Flatidae u
Hypochthonellidae, pnokato ontobumoTuuHuTe octaBaT orpaHuuyeHum po Tettigometridae.
CneuunanHo BHMMaHue e oTaeneHo Ha Tettigometridae, nocewaBaHn oT mMpaBKku, KaTto ca
npeAcTaBeHU HOBU €TO-eKOJOTUUHM HabnoaeHns 3a 92 oT onucaHUTe KbM MOMeHTa Buaa —

oT kouto 32 (35%) Beue ca U3BeCTHU, ue ca ob6rpuxBaHu ot mpasku. B bbnrapus, kbaeto ce

cpewar 14 Buaa, Tpodobmoza e ycraHoBeHa npu noHe net ot Tax (36%). [lpwu
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TeTUromMmeTpmnanTe CY6COLU/IaﬂHOCTTa, CeAEHTAPHUAT Ha4YMH Ha 2XWMBOT N MNMOA3EMHOTO
obuTaBaHe wu3rnexaar, 4e ca KIwo4yoBuM (akTopu 3a pas3BUTUETO HA MO-CIOXKHU
B3aMMOOTHOLLIEHUsS € MpaBkuTe. Bbnpeku ToBa, pasmMepbT Ha LMKAAWTE U CHOTBETHO
KO/IMUeCcTBOTO NMpou3BeaeHa xpaHa (Kanku mMefeHa poca) BEpPOsiTHO CbLLO ca BaxKeH dakTop.
ToBa Moxe na 0OSCHM MHOXECTBOTO HOBU HabnoaeHWs Npu eapy M 4YecTo M3oNupaHu
npeactaButenn Ha Fulgoridae, cebp3anm ¢ xnebapku. HabniopaBaHo e noTynBaHe Ha
npeaHuTe Kpunia Ha TpodoOMOHTUTE OT cTpaHa Ha x/ebapku W nenepyau, Kakto U Ha
KopaTa Ha AbpBeTaTa OT reKOHU, HO Hal-YeCcTO CPeLLaHOTO NOBeAeHNE € aHTEHNPAHETO OT
MpaBku, 0cobeHO npu TeTUromMeTpuauMTe, HO He U npu no-eapute umkaau. [lpn
TeTUroMeTpuanTe cneynduuHN cekpeTu ot xe3un (aloMOHM) Ha MAEBPUTUTE HA abaoMeHa
CbLLO MOraT Aa yjecHsBaT AbAroTpaiHWTE UM B3aWMHOM3TOAHU BPbB3KW, KATO BEPOSITHO
AOMBJIBAT AEICTBMETO HA KalipOMOHUTE OT MefeHaTa poca, KOMTO KaTo Lo OnocpeacTsaTr

Tpoobuoszata npu umkaauTe.

20.

Lapeva-Gjonova A, Csész S, Bathori F (2022) Fungi Associated with Messor Ants on the
Balkan Peninsula:  First Biogeographical Data. Diversity 14, no. 12: 1132
https://doi.org/10.3390/d14121132, IF (2022: 2.4), SJR (2022: 0.641), SCOPUS Quartile: Q1
(2022)

Abstract

Ant nests’ relatively stable and long-lasting microhabitats present ideal living conditions for
many uni- and multicellular organisms, whose relationships range from mutualistic to
parasitic. Messor harvester ants inhabit arid and semi-arid open areas where their colonies
consist of large numbers of individuals. Due to the high number of other organisms
associated with harvester ants, their nests can be defined as islands for unique biota. Despite
significant progress in research on ant-associated fungi in Europe, little is still known about
the recently described ectoparasitic fungus Rickia lenoirii Santamaria, 2015 (Laboulbeniales),
found on two species of ants of the genus Messor. Here we report for the first time the
occurrence of the ectoparasitic ant-associated fungus R. /enoirii from three countries
(Albania, Bulgaria, and continental Greece) and multiple localities in the Balkans. The fungus

was detected on four ant host species—Messor structor (Latreille, 1798), M. wasmanni

Krausse, 1910, M. hellenius Agosti & Collingwood, 1987, and M. mcarthuri Steiner et al., 2018
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with the latter two representing new host records. Furthermore, spores of the wide spread
endoparasitic ~ fungus of ants, Myrmicinosporidium  durum  Hoélldobler, 1933
(Blastocladiomycota), were reported for the first time in Messor structor (Bulgaria). Images
of the ant-associated Rickia lenoirii taken with a scanning electron microscope, a comparison
with R. wasmannii, and a distribution map are also presented.

Pesiome

[He3paTa Ha MpaBKMTe, KaTO CPaBHUTENHO CTabUMHU U ABATOTPAiHU MUKpPOXabutaTtw,
MpefoCcTaBsaT UAeanHN YCIOBUS 32 )XMBOT Ha MHOXECTBO €AHOKIETbYHM U MHOTOKIETbUYHM
OpraHW3Mu, YUUTO B3aMMOOTHOLLEHMS BapupaT OT B3aMMHOM3TOAHM A0 Mapa3uTHU.
MpagkuTe xbTBapu oT poaa Messor obUTaBaT Cyxu 1 MoslyCyxu OTKPpUTU MeCTOObMTaHus,
KbAETO KONOHMUTE UM Ce CbCTOST OT rofsm 6poii nHansuan. MNopaau ronemus 6poit apyru
opraHM3mm, CBbp3aHu C TsX, rHe3jgaTta MM MoraT Aa ce pasriexpaar KaTo ,oCTpoBu™ Ha
yHuUKanHa 6uoTa. Bbnpekm 3HaumTenHus Hanpeabk B M3CNeaBaHMsATA BbpXy bOuUTe,
cBbp3aHu ¢ MpaBku B EBpona, Bce ole ce 3Hae Mafko 3a CpaBHUTENTHO HACKOPO ornucaHaTa
eKkTonapasuTHa rvba Rickia lenoirii Santamaria, 2015 (Laboulbeniales), otkputa Bbpxy ABa
BMAA MpaBku oT poaa Messor. B HacTosL0TO n3cneaBaHe 3a MbpBM MbT ce cbobluaBa 3a
pa3npocTpaHeHMETO Ha Ta3u eKTornapasuTHa roba, acoumnpaHa ¢ mpasku, K. lenoirii, 8 Tpu
abpxasu (AnbaHus, bbarapus n koHTMHeHTanHa bpuuUs) 1 Ha MHOXECTBO HaxoaMLla Ha
bankanute. [b6aTa e ycTaHOBEHA BbPXy YeTUPU BUAA MpaBKu-roctonpuemuuun — Messor
structor (Latreille, 1798), M. wasmanni Krausse, 1910, M. hellenius Agosti & Collingwood,
1987 u M. mcarthuri Steiner et al., 2018, kaTo nocnegHUTe ABa NpeACTaBASBAT HOBM AAHHU
3a roctonpuemuuun. OcBeH TOBa, CMOpM OT LIMPOKO pa3npocTpaHeHaTa eHaonapasuTHa
rvba no mpaskute Myrmicinosporidium durum Hélldobler, 1933 (Blastocladiomycota), ca
pervctpupanu 3a nbpeu nbT npu Messor structor (bvnrapus). lNpeactaBeHn ca cbuyo
n306paxeHns Ha acouumupaHaTa ¢ MpaBku rvba Rickia lenoirii, HanpaBeHU CbC CKaHMpaLl

€NEKTPOHEH MUKPOCKOTI, CpaBHEHNE C R. Wasmann/'/', KaKTO " KapTa Ha pa3npoCcTpaHEHUNETO.

21.

Cs6sz S, Kiran K, Karaman C, Lapeva-Gjonova A (2022) A striking color variation is detected
in Ponera testacea Emery, 1895 (Hymenoptera, Formicidae) across its Western Palaearctic

geographic range. ZooKeys 1084: 151-164. http://doi.org/10.3897/zookeys.1084.79415, IF (2022:
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Abstract

In this paper, we provide numeric morphology-based evidence that the dark-colored Ponera
coarctata var. lucida Emery, 1898, formerly considered a synonym of P. coarctata (Latreille,
1802), is conspecific with the lighter-colored Ponera testacea Emery, 1895. Species
hypotheses are developed via NC-PART clustering, combined with Partitioning Algorithm
based on Recursive Thresholding (PART), and via PCA combined with gap statistics. We
obtained our results from an extensive dataset from the 10 continuous morphometric traits
measured on 165 workers belonging to 73 nest samples. Linear discriminant analysis (LDA)
confirmed the grouping of hypotheses generated by exploratory analyses with 100%
classification success when all ten morphometric traits were involved. The Anatolian Turkish
black and the predominantly European yellow samples, did not separate based on their
morphometric characteristics. These two color variations broadly overlap in their geographic
range in Anatolian Turkey. The investigated type series of Ponera coarctata var. lucida Emery,
1898 (collected from Kazakhstan) fell within the P. testacea cluster instead of P. coarctata
and is also classified with high certainty as P. ftestacea by confirmatory LDA. Therefore, we
propose the synonymy of Ponera coarctata var. lucida Emery, 1898 with Ponera testacea
Emery, 1895. As no other morphological differences than color patterns were detected
between the “black” and “pale” P. testacea samples, we hold that these populations
constitute geographically occurring color variations of the same species. Finally, our
quantitative morphology-based results show that relying on color patterns is not a robust
approach in identifying European Ponera samples, particularly in the east, but using
multivariate analyses of morphometric traits is advised instead.

Pesiome

B Tasm crtatus npeacrtaBime fokaszaTencTBa, 6asupaHum Ha mopdonorvueH aHanms, ue
TbMHoouBeTeHaTa Ponera coarctata var. lucida Emery, 1898, no-paHo cumMTaHa 3a CMUHOHUM
Ha P. coarctata (Latreille, 1802), BCbLIHOCT € eaqMH M CbLM BUA C MO-CBET/OOLBETEHATA
Ponera testacea Emery, 1895. Xunoteaute 3a BuaoBeTe ca paspaboteHu upe3 NC-PART

KnbcTepupaHe, kombuHupato c Partitioning Algorithm, 6asupan Ha Recursive Thresholding

(PART) un upe3 PCA, kombuHupaH ¢ gap-aHanus. Pesyntatute ca nonyuyeHu ot obwimpeH
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Habop oT aaHHu, BkItouBaly 10 MopcdoMeTprMUHU Npr3Haka, M3MepeHu npu 165 paboTHMUKM
oT 73 rHe310BU Npobu. JInHeHNAT AuckpummnHaHteH aHanua (LDA) noTebpau rpynupaHeTo
OT XUMOTE3UTE, FEHEPUPAHUN OT NpoyyBaTe/IHUSA aHanIu3 Ha aaHHu, cbe 100% ycneBaemocT
npu knacudurkaLmsaTa, Korato ca U3nofa3BaHyW BCUUKKU AeceT MOphOMETPUUHU Mpu3HaAKa.
TbmHuTe no uBAT eksemnnapu oT AHagoncka Typuusa u NpeAuMHO XbATUTE eBpONenicku
npobu He ce pa3fensT Bb3 OCHOBA Ha CBOMTe MOpdOMETPUUYHMN XapaKTepucTuku. Tesu aBse
UBETOBM BapualMy 3HAYMTENIHO ce Mpunokpmusar reorpadcku B AHagoncka Typuus.
N3cnepsanata Tunosa cepusi Ha Ponera coarctata var. lucida Emery, 1898 (cvbpaHa ot
KasaxctaH) nonapa B KnbcTepa Ha P. testacea, a He Ha P. coarctata v cblwoO Taka e
knacuguumpaHa ¢ BUCOKAa CUTYpHOCT KaTo P. festacea upe3 notebpxkaasall LDA. Mopaan
TOBa npeanarame CMHOHMMU3UpaHe Ha Ponera coarctata var. lucida Emery, 1898 ¢ Ponera
testacea Emery, 1895. Tbi1 kaTo He 6sxa ycTaHOBEHU APYrU MOPONOrMUYHU pas3inums OCBeH
LUBETOBMTE MOJENM MEXAY ,dePHUTE" U ,CBETNUTE" M3CheaBaHN ek3emnasipu Ha P. festacea,
cumTame, ye Te3u Monyaaunu npeactasnssaT reorpadcky obycnoBeHu LBETOBM Bapuauuu
Ha eanH u cbuy BUA. Hakpas, HawuTe pe3ynTtaTtu, 6a3mpaHu Ha KonuuecTseHa Mmopdosorus,
nokasBaT, Y€ M3MOJBAHETO Ha LBETOBM XapakKTEpUCTUKM HE € HaJexAeH Moaxod npu
naeHTuduumpaHe Ha eBponeiickuTe nNpeacTaBuTenyn Ha poaa Ponera, ocobeHO B M3TOUHUTE
paiioHM, 1 BMeCTO TOBa Ce MpenopbyBa M3MoJi3BaHETO Ha MHOroakTOpHM aHanIM3U Ha

mMopdomMeTpruHM NprU3HaLK.

22.

Stoykova B, Lapeva-Gjonova A (2018) New records of bumblebees from Lozenska mountain
(Bulgaria). Silva Balcanica 19(1): 73-77.
https://silvabalcanica.files.wordpress.com/2018/07/sb_191 2018-073-0771.pdf, SJR (2018:
0.11), SCOPUS Quartile: Q4 (2018)

Abstract

Subgenus Psithyrus (genus Bombus) includes cuckoo bee species that are specialized as
obligate social parasites in colonies of the true bumblebee species. They have lost the ability
to collect pollen and to rear their brood. As such, these bees do not establish their own nests,
but instead, invade the host colonies, kill or subdue the foundress and use the resident
worker forces. In contrast to the remainders of the genus Bombus, Psithyrus species have no

worker caste. Seven cuckoo bee species occur in Bulgaria, although collected data are old and
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from only few locations. In the current study we present new distribution records of
Psithyrus species in Bulgaria.

Pe3iome

MoapoawT Psithyrus (pon Bombus) BkniwousBa BUAOBE KyKYBMUM 3€MHU Muenu, KOUTO ca
cneuvanu3mpaHun Kato 3aAb/KUTENHU COUMAHU NapasuTu B KOMOHUM Ha CbLUMHCKUTE
3eMHu nuenu. Te ca 3arybunum cnocobHocTTa fAa cbOupaT npailley M Aa oTriaexaat
co6CTBEHOTO cu MoToMcTBO. [lopaan ToBa Te3n nuenu He U3rpaxaart cobCTBeHU rHe3aa, a
BMECTO TOBa HaBnIM3aT B KOJMOHWM HA TrOCTOMpUEMHMKA, yOMBAT WM MOAYMHSBAT
ocHoBaTenkaTa M M3Mnofi3BaT nonynauusta Ha paboTHMUKMTe. 3a pas3nuka OT ocTaHanmTe
npeactaButenu Ha poa Bombus, Buposete ot Psithyrus Hamat kacta paboTHuuku. B
Bbnrapus ce cpewat ceaem BMaa KyKyBMUM 3EMHU MUeNn, BbNPEKN Ye CbOpaHUTe AaHHM ca
cTapy M ca caMO OT HSKOMKO Haxoauuwa. B HacTosiwoTo m3cneaBaHe npeactaBsiMe HOBM

AaHHU 3a pa3npocTpaHeHUeTo Ha BuaoBeTe oT Psithyrus B bvnrapus.

23.

Lapeva-Gjonova A, Gjonov I, Olmi M, Guglielmino A (2018) New records of the family
Dryinidae (Hymenoptera, Chrysidoidea) from Bulgaria with an updated checklist. North-
Western Journal of Zoology 14(2): 243-246.
https://biozoojournals.ro/nwjz/content/v14n2/nwjz e172204 Lapeva.pdf, IF (2018: 0.596), SJR
(2018: 0.414), SCOPUS Quartile: Q2 (2018)

Abstract

This study presents new data and a checklist of the family Dryinidae (Hymenoptera,
Chrysidoidea) from Bulgaria. The list comprises published and new records of 32 dryinid
species from four subfamilies, including the first findings of seven species — Echthrodelphax
italicus Olmi, 1984, Gonatopus bicolor (Haliday, 1828), G. /ycius Olmi, 1989, G. nearcticus
(Fenton, 1927), G. pedestris Dalman, 1818, G. solidus (Haupt, 1938) and Neodryinus
typhlocybae (Ashmead, 1893). In addition, live colour photographs of six species are provided.
Pesiome

ToBa n3cneaBaHe nNpeacTass HOBM AaHHM 1 ueknnCT Ha cemeicTo Dryinidae (Hymenoptera,
Chrysidoidea) ot bvarapus. CnucbkbT BknouBa ny6amMKyBaHM U HOBM Haxoaku Ha 32 Buaa

APUNHNAN OT YETUPU I'IO,U,CCMEVICTB&, BKJTHOUNTENHO MbpPBUTE C'b06UJ,eHI/l$I 3a ceagemMm smaa —

Echthrodelphax italicus Olmi, 1984, Gonatopus bicolor (Haliday, 1828), G. /ycius Olmi, 1989,
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G. nearcticus (Fenton, 1927), G. pedestris Dalman, 1818, G. solidus (Haupt, 1938) u

Neodryinus typhlocybae (Ashmead, 1893). OceH TOBa

oTorpacduu Ha XXMBU eK3eMMNsIPU Ha LLUeCT BUAA.

ca npeaoctaBeHn

LBETHU
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