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Abstrakt

Uvodni &ast prace je literarni reser$i o Geledi Geotrupidae se zvla§tnim zaméfenim na
zastupce rodu Jekelius. Pojednava predevsim o dnesSnim i historickém taxonomickém pojeti a
fylogenetickych vztazich této celedi. Je zde shrnuta morfologie dospélct 1 larev a geografické
roz§ifeni jednotlivych taxonl. V ¢asti o biologii a ekologii ¢eledi je kladen dlraz na potravni

strategie, hnizdni chovani a parentalni péci.

Vlastni vysledky sestavaji ze tii Casti, 1) taxonomie, 2) molekularnich analyz a 3)
prutokové cytometrie. Prvni cast predstavuje taxonomickou revizi zde definovaného
druhového komplexu Jekelius brullei, redeskripci jednotlivych zndmych druh@i a popisy
dalSich dosud formalné nepopsanych druhl. Prace definuje aredly rozsifeni jednotlivych
druhti na zékladé¢ literarnich i vlastnich dat. Vysledkem molekuldrnich analyz je fylogeneticky
strom zahrnujici zna¢nou cast druhti druhového komplexu Jekelius brullei. V posledni ¢asti
jsou prezentovany vysledky ziskané metodou pritokové cytometrie pro zastupce druhového
komplexu Jekelius brullei a fadu dalSich taxonl z celedi Geotrupidae. V diskusi jsou poté
zhodnoceny a porovnany morfologickd, molekularni i cytometrickd data v kontextu evoluéni

historie skupiny a mozné delimitace jednotlivych druht.
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Abstract

The first part of this thesis focuses on the family Geotrupidae, with special focus on the
representatives of the genus Jekelius. It summarizes the present and historical taxonomic
concepts and phylogenetic relationships within this family. Moreover, the morphology of
adults and larvae and the geographical distribution of individual taxa are described. In the
section on the biology and ecology of the family, emphasis is placed especially on feeding

strategies, breeding behaviour and parental care.

The results of this thesis consist of three parts, 1) taxonomy, 2) molecular analyses,
and 3) flow cytometry. The first part brings a taxonomic revision of the Jekelius brullei
species complex defined here. This part focuses on redescribing each known species, as well
as describing additional species not yet formally described. This thesis defines the distribution
ranges of each species based on previously published literature and our own data. Molecular
analyses performed in this thesis generated a phylogenetic tree including a significant part of
the species of the Jekelius brullei species complex. The last part of the thesis presents results
obtained by flow cytometry for representatives of the species complex Jekelius brullei and a
number of other taxa of the family Geotrupidae. The discussion then reviews and compares
the morphological, molecular and cytometric data in the context of the evolutionary history of

the group and the possible delimitations of the species.
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1 Uvod

Brouci (Coleoptera) tvofi skoro 40% vSech dosud zndmych druhi hmyzu a s ptfiblizné Ctyfi
sta tisici popsanymi druhy pfedstavuji druhové nejpocetnéjsi fdd hmyzu (napt. Resh & Cardé
2003, Lawrence & Slipinski 2013). Celed’ chrobakovitych (Geotrupidae) je nepoéetnou
skupinou s ptiblizné¢ 470 dosud znadmymi druhy (Schoolmeesters 2022). Klasifikujeme ji
spolu s dalSimi jedenacti ¢eledémi do nadceledi vrubounoviti (Scarabaeoidea), kterd dnes
zahrnuje vice nez 40 000 taxonl druhové urovné (napi. Scholz & Grebennikov 2016,

Bouchard et al. 2011, Schoolmeesters 2022).

Unikatni je tato skupina broukti zejména ptitomnosti hnizdniho chovani a rodi¢ovské
péCe (napt. Lengkerken 1954, Hanski & Cambefort 1991, Scholz & Grebennikov 2016).
Dospélci pro své potomstvo spoleénymi silami vytvoii hnizdo v piid€ a larvdm v ném pfipravi
zdroj potravy, ktery jim slouzi az do zakukleni (Lengerken 1954). Vyjimec¢né je také to, Ze a¢
se jedna o nepocetnou skupinu, v rdmci evolucni historie se v ni vytvorila fada potravnich
strategii — koprofagie, saprofagie, fytofagie, fungivorie (Lengkerken 1954, Hanski &
Cambefort 1991, Zunino 1991, Nikolajev 2003, Scholz & Grebennikov 2016). N¢které druhy

dokonce kombinuji tyto strategie v zavislosti na dostupnosti potravy.

Paradoxné taxonomie, systematika a fylogeneze celedi neni stidle dostatecné
prozkoumana. Celed’ Geotrupidae postrada zpracovani komplexni molekularni analyzy, a tak
fylogenetické vztahy uvnitf skupiny jsou nejasné (Scholtz & Browne 1996, Verdu et al. 2004,
Scholz & Grebennikov 2005, Smith et al. 2006). Ani postaveni ve vyssi klasifikaci neni dosud
presvédeivé vyfeseno (napf. Ahrens et al. 2014). Rada jednotlivych rodd také postrada

moderni taxonomickou revizi a statuty nékterych rodii i druhti ztistavaji sporné.

Tato prace se zabyva taxonomickou revizi zde stanoveného druhového komplexu
Jekelius brullei na zakladé komparace morfologickych, molekuldrnich a cytometrickych dat.
Stejn¢ jako v pripadé dalSich rodii, ani v ptipadé rodu Jekelius Lopez-Colon, 1989 neni
dostupna komplexni taxonomickd revize a statuty fady druhti zastavaji sporné. Cela
problematika je navic zatizena fadou historickych konceptii, které mély odliSny nazor v pojeti
jednotlivych druhti, ale i v rdmci vyss$i klasifikace celého rodu. Blize se t€émto skute¢nostem
vénuji v jednotlivych pasazich nasledujiciho textu. Jednotlivé cile prace shrnuji v bodech

nize.



Cile prace
1. Taxonomicka revize zde stanoveného druhového komplexu Jekelius brullei s formalnim

popisem novych druhd.

2. Molekularni analyzy a vytvoteni fylogenetickych stromt pro druhovou skupinu Jekelius

brullei.

3. Analyza chrobaku (Geotrupidae) metodou priitokové cytometrie se zvlastnim zietelem na

zastupce rodu Jekelius.

4. Porovnani morfologickych, molekularnich a cytometrickych dat z hlediska evolu¢ni
historie skupiny a jejich vyuziti v taxonomii druhové skupiny Jekelius brullei se zvlastnim
zfetelem na delimitaci druh.

5. Srovnani morfologickych, molekularnich a cytometrickych vysledkl s geografickym

roz$ifenim druhu.



2 Taxonomie a fylogeneze

2.1 Celed Geotrupidae

Celed chrobakovitych (Geotrupidae) je jednou z 12 &eledi patiicich do nadéeledi
vrubounoviti (Scarabaeoidea), kterd dnes zahrnuje vice nez 40 000 formalné popsanych
taxoni druhové urovné (napt. Scholz & Grebennikov 2016, Bouchard et al. 2011,
Schoolmeesters 2022). S ptiblizné 470 formaln¢ popsanymi druhy se ¢eled” Geotrupidae fadi
mezi mén¢ pocetné skupiny v ramci Scarabaeoidea (Schoolmeesters 2022). Samotna celed’
byva zpravidla rozdélena do tfi podceledi: Geotrupinae, Lethrinae a Taurocerastinae (napf.
Scholz & Grebennikov 2016, doplnit dalsi literaturu). Ne&ktefi autofi vSak do celedi
Geotrupidae klasifikuji jako c¢tvrtou podceled” skupinu Bolboceratidae (napf. Boucomont
1902, 1912, Grebennikov et al. 2004, Bouchard et al. 2011, Gunter et al. 2016). Naproti tomu
za samostatnou celed’ jsou cibulorozcoviti (Bolboceratidae) povazovani napt. v téchto
pracich: Grebennikov & Scholtz (2004), Scholtz & Browne (1996), Ahrens et al. (2014),
Sommer et al. (2021) a Kral et al. (2022). Pod¢eled” Taurocerastinae je nekterymi autory
povazovana za vnitini skupinu (tribus) podceledi Geotrupinae (napi. Paulian 1949, Howden

1982, Howden & Peck 1987).

Fylogenetick¢ vztahy uvnitf celedi, stejné jako vzijemné postaveni skupin
Bolboceratidae a Geotrupidae, jsou dosud zalozené pouze na morfologii dospélct a larev a
zustavaji nadale sporné (Scholtz & Browne 1996, Verdu et al. 2004, Scholz & Grebennikov
2005, Smith et al. 2006). Posledni publikovand fylogenetickd studie celé¢ nadceledi
Scarabaeoidea vSak naznacuje, Ze by Bolboceratidae mohly byt povazovéani za samostatnou
Celed (Ahrens et al. 2014). VyfeSeni vzijemného postaveni skupin Bolboceratidac a

Geotrupidae vyzaduje samostatnou fylogenetickou studii zamétenou na toto téma.

Podceled’” Geotrupinae, do které klasifikujeme také rod Jekelius, obsahuje dle rizného
pojeti autorti, od 22 do 26 rodd (Krajcik 2006, 2012, Schoolmeesters 2022). Rozdily jsou
zpisobeny rozdilnym taxonomickym pojetim nékterych rodi, respektive podrodii (srovnej
napt. Krajcik 2006, 2012, Nikolajev et al. 2016, Schoolmeesters 2022). Na zaklad¢
morfologickych 1 molekularnich dat je ¢eled” Geotrupinae povazovana za monofylum (Verda
et al. 2004, Cunha et al. 2011, Lawrence et al. 2011). Dosud nevyjasnéné je vzajemné
postaveni podceledi Geotrupinae a Taurocerastinae. Nékteti autofi zahrnuji Taurocerastinae

do podceledi Geotrupinae jako tribus, avSak toto pojeti neni dosud obecnéji piijimano



(Paulian 1949, Howden 1982, Howden & Peck 1987). Podc¢eled’ Getrupinae se dale formalné
déli na dva triby, Enoplotrupini a Geotrupini (Bovo & Zunino 1983, Zunino 1984b).

2.2 Rod Jekelius Lopez-Colon, 1989

Historicky byly zéastupci dneSniho rodu Jekelius fazeni do rodu Thorectes Mulsant, 1842. Rod
Thorectes formalné popsal Mulsant (1842) a typovym druhem ustanovil druh Scarabaeus
laevigatus Fabricius, 1798 (dnes Thorectes laevigatus (Fabricius, 1798)). Nicméné, tada
autort dlouhou dobu povazovala taxon Thorectes za podrod v ramci rodu Geotrupes Latreille,
1797 (napt. Bertolini 1872, Reitter 1893, Boucomont 1912, Paparatti et al. 1980). Teprve
Baraud (1977) a posléze Paulian & Baraud (1982) opét povysily taxon Thorectes na

samostatny rod. Toto pojeti je dnes obecné piijimané.

V roce 1989 byl rod Thorectes klasifikovan na ¢tyti podrody — Jekelius Lopez-Colon,
1989, Silphotrupes Jekel, 1866, Zuninoeus Lopez-Codlon, 1989 a nominotypicky podrod.
Uc¢inil tak Lopez-Colon (1989) na zakladé vnéjsi morfologie se zvlastnim zietelem na samci
genitalie (aedeagus). Podrod Jekelius byl ustanoven a typovym druhem byl zvolen taxon
Scarabaeus intermedius O. G. Costa, 1839 (nyni Jekelius intermedius (O. G. Costa, 1839)).
Lopez-Colén (1989) do tohoto nového podrodu zatadil dalSich dvanact druhi. Na zakladé
dalsi prace Lopez-Colon (1996) posléze povysil podrod Jekelius na samostatny rod. V této
praci také popsal dva nové podrody pro rod Jekelius, a to podrod Reitterius Lopez-Colon,
1996 a podrod Petrovitzia Lopez-Coldn, 1996. Posléze bylo zjisténo, ze jméno Petrovitzia je
homonymum, a tak v praci Rey & Lopez-Colon (2003) byl tento podrod prejmenovan na
Rudolfpetrovitzia A. Rey & Lopez-Colon, 2003. Na zakladé recentnich molekuldrnich analyz
se zda, ze rod Jekelius je monofyletickym taxonem (Cunha et al. 2011, Lobo et al. 2015).

V soucasné dobé¢ je pro rod Jekelius obecné piijimana nasledujici klasifikace na tfi
podrody — Jekelius, Reitterius a Rudolfpetrovitzia — pticemz posledni dva jsou monotypické.
Podrod Reitterius (typovy druh Geotrupes punctulatus Jekel, 1866) obsahuje pouze druh J.
(R.) punctulatus (Jekel, 1866) a Rudolfpetrovitzia (typovy druh Scarabaeus marginatus
Poiret, 1787) obsahuje pouze druh J. (R.) marginatus (Poiret, 1787). Nominotypicky podrod
poté obsahuje 16 formaln¢ popsanych druhi a ¢tyti poddruhy (Nikolajev et al. 2016, Huchet
et al. 2020, Schoolmeesters 2022). Je vSak zfejmé, Ze tento koncept neni pravdépodobné
udrzitelny. Himadlaj$ti zastupci rodu Thorectes dle vnéjsi morfologie naleZeji do dosud

formalné nepopsaného samostatného rodu a je velmi pravdépodobné, ze tuto hypotézu
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podpoii i molekularni analyza (Kral, Hillert & Sommer, nepublikovano). V oblasti severni
Afriky, zejména v Maroku, se vyskytuje nékolik dosud formalné nepopsanych druht z rodu
Thorectes (Krél, Hillert & Sommer, nepublikovdno). A nakonec i tato prace predklada revizi
zastupcl rodu Jekelius ve vychodnim Stfedomoii, kterd pokud bude publikovana zvysi pocet

dosud znamych druhd.

2.3 Druhovy komplex Jekelius brullei

V roce 1798 Fabricius formalné popsal taxon Scarabaeus laevigatus Fabricius, 1798 (dnes
Thorectes laevigatus (Fabricius, 1798)), ktery se posléze stal typovym druhem rodu Thorectes
(viz téz Branco & Ziani 2007). V roce 1832 Auguste Brullé vydava shrnuti poznatkli o své
entomologické expedici zamétfené na vyzkum vrubounovitych broukii poloostrova Peloponés
a Kykladskych ostrovii. Mezi zjisténymi druhy figuruje i taxon Geotrupes hemisphaericus (A.
G. Olivier, 1789) (v dneSnim pojeti synonymum druhu Jekelius (Rudolfpetrovitzia)
marginatus (Poiret, 1787)), které sbiral pravé na poloostrové Peloponés (Brullé 1832). Roku
1839 popisuje O. G. Costa taxon Scarabaeus intermedius (v dneSnim pojeti Jekelius
intermedius O. G. Costa, 1839) z okoli mésta Otranto na jihovychodé¢ Itilie (provincie
Puglia). A¢ se Ctenafi mize zdat, ze vyse uvedené udalosti spolu jen malo souviseji, opak je
pravdou. Jejich znalost je potfebnd k pochopeni SirSich souvislosti nasledného pojeti

druhového komplexu Jekelius brullei dal§imi autory.

Taxon Jekelius brullei byl formalné popsan Jekelem v roce 1866 jako samostatny druh
v ramci rodu Thorectes (Jekel 1866). Jako typova lokalita je uveden poloostrov Peloponés
v dne$nim Recku (,,Peleponnesus (Morée)“), ale zaroven také Alzirsko (,,Algeria“). Jekel
(1866) k tomuto druhu formalné popsal jesté varietu syriacus ze Syrie, ktera byla posléze
povysena na poddruh. Poslednim taxonem z druhového komplexu Jekelius brullei popsaném
v této v préaci je taxon dnes nazyvany Jekelius brullei anatolicus (Jekel, 1866), tehdy popsany
jako samostatny druh s typovou lokalitou ,,Anatolia® (zapadni Cast asijskéhoTurecka). Ve
stejném roce popisuje Fairmaire na zaklad¢ jediného exemplaie taxon Geotrupes (Thorectes)
asperifrons Fairmaire, 1866 (v dneSnim pojeti Thorectes asperifrons (Fairmaire, 1866))
z tureckého pohoti Bosz Dagh. V roce 1876 popisuje tentyz autor taxon Geotrupes creticus
Fairmare, 1876 z ostrova Kréta, ktery je dnes veden jako Jekelius brullei creticus (Fairmare,

1876). Poslednim taxonem, ktery miizeme zaradit do druhového komplexu Jekelius brullei je



taxon popsany Baraudem (1965) pod jménem Thorectes brullei africanus (v dneSnim pojeti

Jekelius brullei africanus (Baraud, 1965).

Praveé uvedeni dvou riiznych typovych lokalit (Morea a Alzirsko) pii popisu druhu J.
brullei (Jekel 1866) zfejmé¢ vedlo v historii k mnoha riznym pojetim tohoto taxonu.
Problematika historickych nomenklatorickych pojeti jednotlivych taxoni z druhového
komplexu Jekelius brullei je velmi zmateCna a vycCerpavajici. Historicky nejbéznéj$im
piistupem bylo zatazeni vSech téchto druht jako poddruhti ¢i variet taxonu Jekelius
intermedius O.G. Costa, 1839 (napf. Boucomont 1912), coZ ovSem ziejmé vedlo k dalSim
zmatkiim ohledné pfisluSnosti jednotlivych druhii a jejich rozsiteni. Prakticky jesté dnes je
roz§iteni taxonu Jekelius intermedius O.G. Costa, 1839 uvadéno nejen z Italie, ale i ze severni
Afriky (Nikolajev et al. 2016, Ballerio et al. 2014, Tonelli et al. 2015). Teprve Baraud (1965,
1966) se pokusil o petrifikaci dneSniho pojeti taxonu Jekelius brullei (Jekel, 1866) jako

samostatného druhu s celkem péti poddruhy véetné nominotypického.



3 Morfologie

3.1 Celed Geotrupidae

VétSina zastupcii chrobdkovitych jsou stfedné velci brouci (1045 mm), ovalného
tvaru a robustniho vzhledu (Scholz & Grebennikov 2016). Zbarveni vétSiny z nich je vétSinou
tmavé, Cerné az tmave hnédé, Casto s kovovym leskem do modré ¢i zelené barvy (napt. Tesat
1957, Scholz & Grebennikov 2016). VétSina zastupct podceledi Bolboceratinae jsou brouci
hnédé az hnédozluté barvy (Howden 1955, Howden & Cooper 1977), jen zéstupci skupiny
Athyerini mohou byt kovové modii ¢i zeleni (Howden & Martinez 1978, Howden 1985b).
Nezanedbatelnd ¢ast druhli je apternich, coz neplati pro zastupce podceledi Bolboceratinae,
ktefi jsou zpravidla okiidleni (Howden 1955, Tesat 1957, Scholz & Grebennikov 2016). U
dospélct nékterych skupin se projevuje vyrazny pohlavni dimorfismus. U samcu jsou
pfitomné rizné vyrazné zvétSené excesivni struktury jako rohy na hlavé (napt. rody
Blackburnium Boucomont, 1911, Enoplotrupes P. H. Lucas, 1869) ¢i Stitu (Ceratophyus
Fischer von Waldheim, 1824 nebo Typhaeus Leach, 1815), clypeus protazeny ve vyrazny kyl
(rod Elephastomus W.S. Macleay, 1819) ¢i abnormalné¢ vyvinuté mandibuly (podcéeled
Lethrinae) (Howden 1955, Tesat 1957, Howden & Cooper 1977, Scholz & Grebennikov
2016). U samic jsou tyto struktury méné vyvinuté ¢i zcela chybéji. Tyto obecné
charakteristiky plati rovnéz pro podceled Geotrupinae. Podceled Geotrupinae je
charakterizovana unikatni stavbou samcich pohlavnich organ a tvarem stiedohrudnich a

zadeCkovych spirakul (Zunino 1983, Scholz & Grebennikov 2016).

3.2 Rod Jekelius Lopez-Colon, 1989

Zastupci rodu Jekelius jsou brouci spiSe menSich rozmérti (10-20 mm), ovalného az
peckovitého tvaru (Baraud 1965, 1966, Lopez-Colon 1989). Barva vSech zéastupcii rodu je
cernd, popiipad¢é temné hnéda, Casto s kovovym modrym leskem (Lopez-Colon 1989, 1996).
Hlava nese silné mandibuly, tykadla jsou jedenacticlankovanid zakoncena véjifovitou
palickou, oci Siroce az zcela rozdéleny licnim vybézkem (Lopez-Colén 1989, Scholz &
Grebennikov 2016). Na dorzélni stran¢ hlavy je uprostted u vétSiny druhii umistén maly
ruzek, ktery je zpravidla u samct vyraznéjsi nez u samic (Baraud 1965, Lopez-Colon 1989).

Robustni obdélnikovy stit, byva casto jemné teCkovany; krovky jsou hladké, podélné ryhy na



krovkach casto neznatelné (Lopez-Colon 1989, 1996). Predni koncetiny jsou uzptsobené k
hrabani, holené nesou na vné&jSich stranach nékolik zub, jejichz tvar, pocet a velikost jsou
Casto diagnostickymi znaky (Baraud 1992, Martin-Piera & Lopez-Colon 2000). Pohlavni
dimorfismus je u druhové skupiny Jekelius brullei naznacen vyraznéjSim rizkem na clypeu
(znak spiSe podruzny, neni pravidlem) a rozdvojenym apikalnim zubem na pfednich holenich
samcd, a také mensi velikosti ¢i absenci ventralnich zubti na pfednich holenich samic (Baraud
1966, 1992, Lopez-Colon 1996). Vyraznéji vyvinuté predni holené u samct ziejme slouzi pii

kopulaci k pfidrzovani samice (Baraud 1966).

Morfologické popisy larev zastupct rodu Jekelius zatim neexistuji. Dle dostupné
literatury se jedna o klasickou larvu chrobakovitého brouka — ponravu (vice napt. Scholz &
Grebennikov 2005), kterd mé urcitd morfologickd uzplsobeni ke svému specifickému
zpisobu Zivota, naptiklad zkraceny treti par nohou (Verdi & Galante 2004, Verdu et al. 2004,
Palestrini et al. 1990). Béhem vyzkumné cesty do Jordanska se podafilo ziskat dva exemplafe
larev druhého instaru druhu Jekelius ,,luciae*, které¢ planujeme v budoucnosti morfologicky

popsat (Sommer & Kral, osobni sdéleni).

3.3 Druhovy komplex Jekelius brullei

Zastupci druhového komplexu Jekelius brullei odpovidaji vysSe uvedené charakteristice
vztahujici se obecné k jednotlivym zastupciim rodu Jekelius. Morfologicky popis (diagnoza)

druhového komplexu Jekelius brullei je podrobné uvedena v ¢asti 7.1.1.



4 Geografické rozsireni

4.1 Celed Geotrupidae

Chrobékoviti (bez cibulorozcli) jsou rozSifeni ve tfech zoogeografickych oblastech
(palearkticka, nearkticka a orientdlni), av§ak v tropech téméf chybi (Scholz & Grebennikov
oblasti (Scholz & Grebennikov 2016). Podéeled’ Geotrupinae zahrnuje asi 350 formalné
popsanych druht rozsifenych predevsim v palearktické a nearktické oblasti s centrem druhové
diverzity v stiedni a vychodni Cin& (Kral et al. 2002, Nikolajev et al. 2016, Schoolmeesters
2022). Ctyii rody nachézime také ve Stfedni Americe (neotropicka oblast) (Howden 1955,
1994, Arriaga-Jiménez et al. 2020, Schoolmeesters 2022). Pod¢eled’ Lethrinae zahrnuje pies
130 znamych druhi rozsifenych ve tfech samostatnych arealech v ramci palearktické oblasti, s
centrem druhové diversity ve Stfedni Asii (Bagaturov & Nikolajev 2015, Nikolajev et al.
2016, Kral & Hillert 2021, Shapovalov 2022). Pod¢eled’” Taurocerastinae zahrnuje pouze tfi
druhy znamé z Jizni Ameriky (neotropicka oblast) (napf. Zunino 1984a, Krajcik 2012). Pokud
bychom pfistoupili na pojeti v ramci n€jz jsou cibulorozci (Bolboceratidae / Bolboceratinae)
ctvrtou podceledi, pocet formalné popsanych druhi by se nam navysil o zhruba 625 druhil
(Schoolmeesters 2022). Rozsiteni celé skupiny by se nam také vyrazné posunulo i do
tropickych oblasti, jelikoz zna¢nou ¢ast druhti cibulorozcti nachdzime v Jizni Americe, Africe
1 Australii (Howden & Martinez 1978, Krikken 1978, 1984, 2013, Howden 1985a, b, Allsopp
1995, Howden et al. 2007, Mondaca & Smith 2008).

4.2 Rod Jekelius Lopez-Colon, 1989

A%

poloostrov (Nikolajev et al. 2016, Huchet 2020, Schoolmeesters 2022). Do zna¢né miry se
piekryva s rozsifenim zastupcl rodu Thorectes a Casto je z historickych diivodt uvadéno
vramci rodu Thorectes sensu lato (Nikolajev et al. 2016, Schoolmeesters 2022). Rod
Thorectes mé vsak disjunktni aredl rozsifeni, jelikoz kromé stiedomotskych druhli zahrnuje
také jeden druh z Téadzikistanu a pét himadlajskych druhii a poddruht (Krikken 1981,
Carpaneto & Mignani 1999, Lobo et al. 2015, Nikolajev et al. 2016). Tito asijsti zastupci rodu

Thorectes vsak dle vnéjs$i morfologie nalezeji do dosud formalné nepopsaného samostatného



rodu a je velmi pravdépodobné, Ze tuto hypotézu podpoii i molekularni analyza (Kral, Hillert
& Sommer, Ustni sd€leni). VétSina zastupcl (druhil) obou rodii vykazuje vysokou miru
endemismu a aredly jejich rozsifeni je omezen na mensi oblasti ohrani¢ené pohofimi nebo
druhové diverzity obou rodli miZeme povazovat Ibersky poloostrov, nicméné v oblasti
severni Afriky, zejména v Maroku, se vyskytuje fada dosud formaln¢ nepopsanych druht
zrodu Thorectes sensu lato (Kral, Hillert & Sommer, Gstni sdéleni). Celkovy pocet taxona

tedy mize byt v budoucnosti v obou oblastech velmi podobny.

4.3 Druhovy komplex Jekelius brullei

Zastupci druhového komplexu Jekelius brullei se vyskytuji predev§im ve vychodnim
Stfedomofi, obyvaji tedy Balkdnsky poloostrov, Turecko a Blizky vychod (Nikolajev et al.
2016, Huchet et al. 2020). Jeden druh je uvadén i z Tuniska (Nikolajev et al. 2016). Pokud
bychom k tomuto rozsiteni pficetli i velmi ptibuzny komplex druhl Jekelius intermedius,
celkovy ardl by se zvétsil jesté o témet cely Apeninsky poloostrov, véetné velkych italskych
ostrovll (Sicilie, Sardinie) a jihovychodni Francii spolu s Korsikou (Nikolajev et al. 2016,
Schoolmeesters 2022). Nicméné nékteti autofi udavaji jako oblasti vyskytu pro taxon J.
intermedius 1 Maroko a Alzirsko, nékteti i Tunisko (Tonelli et al. 2015, Nikolajev et al. 2016).
Naopak vSichni ibersti zastupci by méli na zakladé morfologie nalezet do dalSich odlisSnych
druhovych skupin (Lopez-Coloén 1996). Na zdkladé naSich poznatkli, které jsou Castecné
predlozeny také v této praci se vSak ukazuje, ze stejné jako druhovy komplex Jekelius brullei,
také druh Jekelius intermedius zahrnuje ziejmé vice dosud nerozliSenych kryptickyc druht.
Tyto druhové komplexy nejsou dosud ani morfologicky uspokojivé definovany, a tak nelze
jejich rozsiteni dostatené spolehlivé zmapovat. Ukazuje se, Ze alesponi na zakladé morfologie
se blizce pfibuzné (nebo alesponi morfologicky podobné) taxony témto nedostatecné
definovanym komplextam (J. brullei a J. intermedius) vyskytuji také na Iberském poloostrove
(Kral, Hillert & Sommer, Ustni sdéleni). Dostupné literarni tidaje tedy zatim nejsou dostatecné

pro celkové shrnuti této problematiky a rozsiteni t€chto druhovych komplext zlistdva nejisté.
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5 Biologie, potravni strategie a hnizdni chovani

5.1 Celed Geotrupidae

Biologii zastupcl celedi Geotrupidae se zabyvaji prakticky pouze historické prace, napf.
Tarnani (1900), Ohaus (1904, 1909), Schreiner (1906), Fabra (1907, 1914, 1925), Lengerken
(1954), Howden (1952, 1955), Teichert (1955, 1956, 1957, 1959) a mnoho dalS§ich. Téma
biologie, potravni strategie a hnizdni chovéani zastupci celedi Geotrupidae je podrobné
shrnuto v mé bakaldiské praci, a proto zdjemce o tuto problematiku odkazuji na studium
tohoto pramene (Sommer 2017). V nasledujicich fadcich shrnu pouze nejpodstatnéjsi

skuteénosti k tomuto tématu.

I kdyz je Celed chrobdkoviti méné pocetnou skupinou broukt, v rdmci jejich evolucni
historie se u ni vytvofilo nékolik potravnich strategii — koprofagie, saprofagie, fytofagie nebo
fungivorie (Lengkerken 1954, Hanski & Cambefort 1991, Zunino 1991, Nikolajev 2003,
Scholz & Grebennikov 2016). Neékteré druhy jsou ve své strategii obligatni, jiné druhy mohou
strategie do urcité miry stfidat v zavislosti na dostupnosti zdrojti, napt. nékteré koprofagni

druhy jsou také fakultativné saprofagni (napt. Pérez-Ramon et al. 2007, Verdu et al. 2007).

Unikatni je také vznik hnizdniho chovani téchto brouki a parentalni péce o potomstvo
(napt. Lengkerken 1954, Hanski & Cambefort 1991, Scholz & Grebennikov 2016). Matetsky
par hloubi hnizdo, do kterého poté uklada potravu pro své potomstvo (Lengerken 1954). Do
hnizda je matefskym parem umisténa piislusna potrava pro larvy v podob¢ potravni koule,

kterou se larva po vylihnuti z vajicka zivi (Lengerken 1954).

5.2 Rod Jekelius Lopez-Colon, 1989

Stejné jako v pfipad¢ geografického rozsiteni, také v pfipad€ potravnich strategii musime vzit
v tvahu blizkou ptibuznost a historickou klasifikaci rodt Jekelius a Thorectes, a proto o jejich
biologii pojednam spole¢né. Diivodem je i fakt, ze potravni strategie zastupcti obou rodt jsou
velice podobné. Téma biologie, potravni strategie a hnizdni chovani zastupct rodi Jekelius a
Thorectes je podrobn¢ shrnuto v mé bakaldiské préci, a proto zdjemce o tuto problematiku
odkazuji na studium tohoto pramene (Sommer 2017). V nésledujicich fadcich shrnu pouze

nejpodstatnéjsi skutecnosti k tomuto tématu.
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Brouci obyvaji suché stanovisté s pisCitym nebo vapenitym podlozim (Baraud 1966,
1992, Verdu et al. 2007, 2011). Vyskytuji se jak v tidkych lesich, ¢asto s porostem
mediterannich druht dubtli, tak je muUzeme nalézt na otevienych stanovistich, zejména
pastvinach, na kterych nachazeji dostate¢né mnozstvi potravnich zdroji. Aktivni jsou imaga
ve vlhéich obdobich roku, tedy zejména v brzkém jate a pozdnim podzimu (Baraud 1966,
Pérez-Ramos et al. 2007 a Verdu et al. 2007). V téchto fazich roku také probiha pafeni a
stavba rodi¢ovskych hnizd. Hnizda nejsou pfili§ hluboka (10-20cm) ve srovnani s jinymi
zastupci chrobakovitych (Lengerken 1954, Howden 1955, Klemperer & Lumaret 1985, Pérez-
Ramos et al. 2007, Verdu et al. 2007).

Za potravu dospélcim 1 larvdm slouzi predevSim trus bylozravych savcu,
z nejbéznéjSich zdrojli jmenujme trus ovci, skotu, koz, ale také jelent a divokych kralika
(Martin-Piera & Lopez-Colon 2000). V piipadé nedostatku trusu jsou brouci schopni vyuZit
jako alternativni zdroj potravy zaludy dubl Quercus suber a Q. canariensis (Pérez-Ramon et
al. 2007, Verdu et al. 2007). Zaludy jsou dokonce zatahovany do hnizd i jako potrava pro
larvy (Pérez-Ramon et al. 2007). Nékteré zastupce rodt Jekelius a Thorectes tedy mtizeme
oznacit za fakultativni koprofagy. Tato strategie byla pozorovéana u druhi Thorectes baraudi
Lopez-Colon, 1981, T. lusitanicus (Jekel, 1866) a Jekelius nitidus (Jekel, 1866) (Pérez-Ramon
et al. 2007, Verdu et al. 2007, 2011). Nicmén¢ mizeme konstatovat, ze se jedna pouze o
alternativni strategii, jelikoz vySe uvedené druhy, a také jejich ptibuzné druhy, konzumuji
v béznych podminkach trus riznych bylozravych savci (Lopez-Colon 1989, Martin-Piera &
Loépez-Colén 2000, Verdu & Galante 2004, Verdu et al. 2011).

5.3 Druhovy komplex Jekelius brullei

O konkrétni biologii, potravnich strategiich a hnizdnim chovani zastupci druhového
komplexu Jekelius brullei toho mnoho nevime. VétSina dostupné literatury se vénuje
predevsim Spanélskym zastupctim rodu Jekelius. Na zékladé kusych informaci obsazenych
v literatufe a zkuSenostech autora vSak mohu konstatovat, ze zastupci druhového komplexu
Jekelius brullei zapadaji do obecného schématu biologie zastupcii rodu Jekelius a vétSina
poznatkli znamych o Spanélskych zéastupcich tohoto rodu zjevné plati i pro zastupce
druhového komplexu Jekelius brullei.Biologii druhu Jekelius intermedius (O. G. Costa, 1839)
se CasteCné vénuje prace Palestrini & Zunino (1985), ve které je jako potrava larev uveden

trus kralikd a jelenl. Dospéli brouci byli pozorovani na mrSinach, hnijicim ovoci a jiném
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hnijicim materidlu rostlinného piivodu. Autofi prace dokonce zpochybiuji, ze by se dospélci
tohoto druhu zivili exkrementy. Tento zavér vylucuji, jelikoz jsem dospélce zminéného druhu
osobn¢ sbiral na kozim, ov€im, a dokonce i1 kravském trusu. Taktéz dosp€lci druht Jekelius
brullei (Jekel, 1866) a Thorectes laevigatus (Fabricius, 1798) byli pozorovani na hnijicim
ovoci (hrusky, jablka, hroznové vino), kravincich a hnijicich houbéach (Palestrini & Zunino

1985). Tato pozorovani byla u¢inéna na Apeninském poloostrové.
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6 Material a metodika

6.1 Taxonomie a systematika

6.1.1 Material

Cast materidlu ke zpracovani této prace byla nasbirana béhem mych vyzkumnych cest na
Blizky vychod, Balkansky poloostrov a Apeninsky poloostrov v letech 2017 az 2021 (vice viz
kapitola 6.1.1.1). Cast materidlu byla zaptijéena z evropskych muzei a ze soukromych sbirek

sbératelu.

Doslovné (verbatim) udaje na lokalitnich Stitcich jsou uvadény pouze u typového
materidlu. Zde jsou jednotlivé fadky prepisu oddéleny svislymi lomitky (|), jednotlivé Stitky
dvéma svislymi lomitky (||). Dalsi komentéafe autord jsou uvedeny v hranatych zavorkach. U
netypového materidlu jsou uvedeny lokalitni idaje pouze ve zkracené formé. Lokalitni tidaje
typového materidlu jsou uvedené v pivodnim znéni. Pokud v lokalitnich tidajich chybi jméno
sbératele nebo datum sbéru, je toto uvedeno anglickym souslovim ,,without collector’s name*,
respektive ,,without date”. Pokud je v materidlu uvedeno vice exemplaiti z jedné lokality
s jinymi lokalitnimi daji, ndzev lokality se neopakuje a u dalSich exemplait je uvedeno
kurzivou ,,same locality*. Pokud se shoduji i dal$i udaje, je uvedeno ,,same data“ a ptipadné
udaje, které se 1isi (napf. jiné jméno sbératele). Pouzity jsou nasledujici zkratky: ex. —
exemplaf(e), [hw] — psané rucné (handwritten), [p] — tiSténo (printed). Soutadnice vSech
lokalit a jejich nadmotské vySky (pokud nejsou uvedeny piimo na lokalitnich Stitcich) jsou

dohledany s pomoci aplikace programu Google Earth (http://earth.google.com).

Nové navrzené taxony a také navrzené nomenklatorické Ciny (stat. nov., syn. nov.)
jsou psany vuzovozkach (,,“), tak aby nebyly pouzitelné ve smyslu posledniho vydani
Mezinarodnich pravidel zoologické nomenklatury — International Code of Zoological
Nomenclature (ICZN 1999). Nové faunistické rekordy uvedené v této praci nejsou oficialné

publikovany a povazuji je za neplatné z hlediska publikace.

Seznam sbirek, ze kterych byl zapij¢en material jednotlivych zéastupct rodu Jekelius.
Akronyma slozena ze Ctyf pismen jsou piejata prevazné podle Arnett et al. (1993), v zavorce

jsou jména muzejnich kuratori. Pro soukromé sbirky byly akronyma vytvotfena na zakladé
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pocatecnich pismen majitelt sbirek a mésta, ve kterém jsou uloZeny. Seznam sbirek je uveden

v anglickém jazyce.

ALCA Andreas Link collection, Ansfelden, Austria;

ANHM Amsterdam Natural History Museum, Amsterdam, Netherlands (Oscar Vorst);

ARCL Andreas Reichenbach collection, Leipzig, Germany;

CNHM Croatian Natural History Museum, Zagreb, Croatia (Iva Mihoci, Vlatka Miceti¢ Stankovic);

DFPE Department of Forest Protection and Ecology, Warsaw University of Life Sciences, Warszawa,
Poland (Adam Byk);

DSPC David Sommer collection, Prague, Czech Republic;

ERCS Eckehard RoBner collection, Schwerin, Germany;

HFCB Hans Fery collection, Berlin, Germany;

HKCS Harald Kaltz collection, Schlabendorf, Germany;

HNHM Hungarian Natural History Museum, Budapest, Hungary (7O0tt6 Merkl, Gy6z6 Szél);

IRSB Royal Belgian Institute of Natural Sciences, Brussels, Belgium (Alain Drummont);

JSCP Jan Schneider collection, Prague, Czech Republic;

JSCS Joachim Schonfeld collection, Sinzig, Germany;

MNHB Museum fiir Naturkunde, Berlin, Germany (Johannes Frisch, Joachim Willers);

MNHN Muséum national d’Histoire naturelle, Paris, France (Antoine Mantilleri, Olivier Montreuil);

NMEC Naturkundemuseum, Erfurt, Germany (Matthias Hartmann);

NMPC National Museum, Prague, Czech Republic (Jifi Hajek);

OHCB Oliver Hillert collection, Schoneiche bei Berlin, Germany;

SICP Stanislav Jakl collection, Prague, Czech Republic;

SMTD Staatliches Museum fiir Tierkunde, Dresden, Germany (Olaf Jager);

SZCM Stefano Ziani collection, Modena, Italy;

USCK Ulrich Schaffrath collection, Kassel, Germany;

VMCP Vladislav Maly collection, Prague, Czech Republic;

ZSMC Zoologische Staatssammlung, Miinchen, Germany (Michael Balke, Lars Hendrich).
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6.1.1.1 Sber zivych exemplarii a nalezové okolnosti

Cést materialu ke zpracovani této prace byla nasbirana béhem mych vyzkumnych cest na
Blizky vychod, Balkansky poloostrov a Apeninsky poloostrov vletech 2017 az 2022.
Konkrétni seznam navstivenych destinaci, datum konédni téchto cest a jmenny seznam

ucastnikli nasleduje:

1. 7.-16.10.2017
— Slovinsko, Chorvatsko, Bosna & Hercegovina, Albanie
— Monika Dédic¢ova, Oliver Hillert, David Kral, David Sommer & Martin Soucek
2. 11.-23.4.2018
— Madarsko, Srbsko, Makedonie, Recko (centralni ¢ast pevninského Recka véetnd
poloostrova Peloponés, ostrov Kréta)
— Monika Dédicova, Oliver Hillert, Lucie Hrizova, David Kral, Helena Kulikova,
David Sommer & Martin Soucek
3. 26.10.-4.11.2018
— Italie (pouze pevninska ¢ast), jihovychodni Francie
— Monika Dédi¢ova, Oliver Hillert, Lucie Hriizova, David Kral, David Sommer &
Martin Soucek
4. 6.-14.4.2019
— vychodni Recko
— Lucie Hrizova, Tomas Jor, David Kral & David Sommer
5. 12.-16.xi.2021
— Malta
— David Kral, David Sommer, Petr Sipek & Frantisek St'ahlavsky
6. 26.-28.11.2021
— Recko (ostrov Kos)

— David Sommer

V ramci téchto vyzkumnych cest byli kromé jiného sbirani chrobaci rodu Jekelius pro tuto
diplomovou praci. Na kazdé lokalit¢ jsem, pokud to bylo mozné, fixoval nejméné dva
exemplatfe chrobakl rodu Jekelius v €istém 96% ethanolu pro nasledné analyzy. Z vybranych

lokalit, u kterych jsme predpokladali vyskyt ,,jiného* druhu, jsem také odebral minimaln¢ dva
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zivé exemplafe k naslednym cytometrickym analyzam. Zbytek materidlu byl usmrcen
ethylacetitem kyseliny octové, ulozen v lahvickach s pilinami a posléze napreparovan na

sucho k vyuziti k morfologickému studiu.

Na zaklad¢ vySe uvedenych cest mohu konstatovat, Ze chrobaci rodu Jekelius v celé
aredlu rozSifeni obyvaji podobna stanovisté, a i jejich behaviordlni projevy jsou velmi

podobné.

Dospélci byli zpravidla sbirani na otevienych stanovistich, které slouzili jako pastva
hospodarskych zvifat, zejména ovci, méné poté koz (obr. 1). Jednalo se tedy vesmés o
pastviny. Vyjimku tvoftili ital§ti zastupci rodu Jekelius, kteti byli na lokalité¢ Tolfa (Italie)
sbirani 1 pfimo v kravském trusu. Pokud nebyli brouci sbirdni na otevienych stanovistich,
obyvali prosvétlené mediteranni lesy s dominantnimi porosty rtznych dubu (Quercus sp.),
které taktéz s k pastvé hospodatskych zvifat a brouci zde tak nalézali dostatek potravy ve
formé trusu. Oteviena stanovisté a lesy se Casto vzajemné prolinaly a redlné zakmenéni lesa
bylo casto velice nizké — tyto biotopy bychom mohly oznalit napt. za lesostepi. Témér

vSechny lokality byly na vapenitém podlozi (obr. 2).

V piipadé teplého a slunecného pocasi, a zjevné dlouhodobéjsiho vlhkého pocasi, byly
brouci pfes den aktivni a bylo je mozné potkat piimo lezouci na povrchu nebo v blizkosti a
uvniti trusu. V pfipadé nevhodného pocasi (nizké teploty, zatazeno, dést), a zjevného
dlouhodobého sucha na lokalité, byli brouci ukryti ve svych podzemnich norach. Nory se
lisily v zavislosti na konkrétnich podminkach. V ptipad¢ dlouhotrvajiciho sucha na lokalité
byla Usti nor vétSinou uzaviena a prislusné nory se dle usti (maly kopecek vyhrabané hliny)
obtizn€ nachéazely. Naopak pokud se jednalo o kratkodoby vykyv neptiznivého pocasi, byly
nory vétsSinou oteviené s Cerstvym kopeckem zeminy v bezprostiedni blizkosti usti, a

vykazovaly tak neddvnou aktivitu brouki.
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Obr. 1. Typicka lokalita vyskytu chrobdki rodu Jekelius. Oteviené stanovisté lesostepniho

charakteru s fidkym porostem dievin a kfovin, na kterém se pasou nepravidelné stada ovci a

koz. Lokalita Kavisos, vychodni Recko, 2019. Fotografie L. Hriizova.

Nory dospélct nebyly vétSinou nijak hluboké, bézné se jejich hloubka pohybovala od
5 do 15 cm, hlubsi nory byly spiSe vyjimkou. Evidentné se jednalo vétSinou o prechodné
nory, slouzici broukim k docasnému ukrytu, nikoliv o nory hnizdni. I kdyZ nora obsahovala
n¢kdy mensi mnoZzstvi zataZzeného trusu, zjevné se spiSe jednalo o kratkodobou zasobu
potravy pro dospé€lého jedince, nikoliv pro larvy. K témto zavérim mé vede i nélez dvou larev
instaru L2 v Jordansku. Ob¢ nory byly vyjimecné hluboké (cca 30cm) a obsahovaly vétsi
mnozstvi trusu nez bylo obvyklé u jinych nor. Tento trus mél zjevné slouzit larvam jako
potrava a hlubsi profil nory mél zjevné zajistit optimalni dlouhodobé podminky pro Zivot
larev, zejména vyssi vlhkost ptidy, ktera s postupujici hloubkou vykazuje nizsi vykyvy. I na
zaklad¢ téchto poznatkl se da predpokladat, ze méné hlubsi nory (cca do 15 cm) nemohou

slouzit brouktim jako trvaly ukryt, jelikoz v susSich obdobich roku budou zjevné trpét nizkou

vlhkosti a vyssi teplotou.
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Obr. 2. Vapenité podloZi je spolecné pro prakticky vSechny lokality vyskytu chrobakt rodu
Jekelius. Lokalita Omalos, Kréta (Recko), 2018. Fotografie L. Hriizova.

Usti nor byla vétsinou v bezprostiedni blizkosti trusu a/nebo pod né&jakou piekazkou
(kamen, kofen). Umisténi nor bylo také vétSinou v okoli stojicich stromt, jen malokdy na
uplné oteviené plose. Umisténi nor v blizkosti trusu broukiim zajistuje blizky a snadny zdroj
potravy. A zaroven umisténi nor v okoli stromd ¢i menSich piekdzek (kameny), zjevné

zajistuje lepsi teplotni 1 vlhkostni poméry v nofte.

Nory vétSinou nebyly vertikalniho charakteru s vyjimkou téch nejkratSich (do cca 7
cm). Po cca 5 cm, kdy nora méla vétSinou Cist€¢ vertikalni charakter se lomila a dale
pokracovala hloubéji jiz méné ostrém uhlu. Konec nory byl vétSinou zakoncen mensi
komiirkou, Casto obsahujici zbytky trusu a exemplaf. Nory jsme kopali pomoci plastové

lopatky, krat$i nory bylo mozné odkryt i pomoci prstu.
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Obr. 3. Aktivni jedinec druhu Jekelius intermedius. Lokalita San Rossore, Italie, 2018.

Fotografie L. Hrizova.

V ptipadé pfiznivého pocasi dospélci aktivné transportovali trus do svych nor (obr. 3).
Trus transportuji v kusadlech a pfipadné si poméhaji pfidrzovanim trusu pfednimi holenémi.
Brouci trus transportovali vétSinou lezouci dopiedu a trus tedy postrkovali pied sebou,
v mens$im procentu piipadii couvali, a tedy trus tahli. Transportovali bud’ jednotlivé bobky
ovci a koz. V ptipadé, Ze byl trus kompaktnéjSiho charakteru, dokézali z néj pomoci mandibul
a prednich nohou ,,odkrojit pfijatelné velkou cast (vétSinou vétsi nez jeden samostatny

bobek), kterou poté transportovali do nory.

6.1.2 Studium morfologie

VétSina studovaného materidlu je standardné€ napreparovana, tj. nalepena na entomologickych
Stitcich nebo napichnuta na Spendlicich. Mensi ¢ast materidlu je uloZena v ethanolu rtizné

koncentrace. U vybranych samci byla provedena resekce abdominu za ucelem vyjmuti
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kopulac¢nich orgénd. Pomoci entomologickych Spendliki a hodinéiské pinzety byli pod
stereomikroskopem Olympus SZX16 oddé€leny posledni abdominalni segmenty v misté styku
7. a 8. ¢lanku a vyjmuty kopulacni organy (aedeagus). Ty byly ponofeny do 10% roztoku
KOH a pomoci Spendliki a Stéteckl ocistény.

Meéteni délky téla jednotlivych exemplaitt bylo provedeno pod stereoskopickym
mikroskopem Olympus SZX16 za pomoci okularu se zabudovanym meétitkem. Délka téla

byla métena od predniho okraje clypeu po konec krovek.

Material uréeny k fotodokumentaci byl po rozvlhceni v horké vodé€ s kapkou jaru
pfepreparovan a peclivé ocistén a odmastén za pomoci Stéteckii a lékaiského benzinu.
Vypreparované genitalie obou pohlavi a terminalni ¢lanky zadecku byli za pokojové teploty

macerovany v 10% roztoku KOH.

Morfologické terminologie je pfevzata predevsim z prace Hillert et al. (2012).

6.1.3 Fotodokumentace

Habitualni fotografie broukt 1 detaily samcich genitélii byly provedeny fotoaparatem Canon
EOS 70D s makroobjektivy EF-S 60mm f/2.8 Macro USM, umisténym na stativu s
motorovym mikroposunem. Vysledné fotografie byly slozeny ze série fotografii s rtiznou
rovinou ostrosti v programu Zerene Stacker verze 1.04 (Zerene Systems LLC, Richland,
USA). Jednotlivé slozené fotografie byly déle upraveny (CiSténi, odstranéni pozadi, nastaveni
jednotné Sedé na pozadi) v programech Adobe Photoshop. Vysledné tabule byly montovany v

programu Corel Draw.

6.1.4 Tvorba map

Mapy roz$ifeni byly vytvotfeny v prostfedi QGIS, verze 3.14. (2022) (QGIS Geographic
Information System. QGIS Association, http://www.qgis.org), za pouziti volné dostupnych
podkladovych map z WMS serveru ESRI (2022)
(https://services.arcgisonline.com/ArcGIS/rest/services/NatGeo World Map/MapServer).

Soufadnice jednotlivych lokalit byli dohledany pomoci programu Google Earth
(http://earth.google.com). K tvorbé map nebyly vyuzity lokality, u nichz nebyla mozna jejich
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presnéjsi lokalizace (napf. lokalita ,,Sicilia® bez bliz§iho urceni lokality). K vytvofeni mapy
byla vyuzita data nashroméazdénd autorem prace. Vzhledem k problematickému historickému
pojeti druhli v ramci rodu Jekelius nebyly k tvorb€ map vyuzity zaddné excerpované literarni

udaje. Veskeré pouzité udaje Ize nalézt u jednotlivych druhii a v ptiloze 1.
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6.2 Molekularni analyzy

6.2.1 Material

K molekularnim analyzam byly vyuzité exemplafe odchycené v ptfirod¢. Ty byly usmrceny
piimo v terénu pomoci Cistého 96% ethanolu. Ten byl v prub¢hu ulozeni vzork nékolikrat
vymeénén za novy. Tim jsem docilil maximalni ¢erstvosti vzorkt, a tedy byla minimalizovana

moznost fragmentace DNA.

Konkrétni udaje, tedy druh pouzity k analyze a lokalitni udaje shrnuje ptiloha 2. Ze

zdjmového rodu Jekelius bylo k analyze vyuzito 47 exemplari.

6.2.2 Izolace DNA

Exemplafe odchycené v ptfirodé jsem fixoval v Cistém 96% ethanolu a uskladnil za
teploty -20 °C v mrazicim boxu. Pfed izolaci jsem je vyjmul z mraziciho boxu, vyndal
z mikrozkumavky a osusil je pomoci ubrousku od zbytkového ethanolu. Izolaci DNA jsem
provedl vzdy zjedné stiedni nohy usmrceného jedince. Stfedni nohu jsem vybral cilen¢,
jelikoz u danych druhii nenese zadné vyznamné taxonomické znaky. Koncetinu jsem odebral
pomoci tvrdych hodinafskych pinzet, které¢ jsem vzdy pfed a po odbéru kazdého vzorku
sterilizoval namocenim do denaturovaného 96% ethanolu a vlozenim do plamene nad

kahanem.

Po odbéru jsem koncetinu polozil na filtracni papir, na kterém jsem ji osusil od
fixatniho média. Poté jsem pomoci preparacnich jehel a tvrdé hodinéaiské pinzety rozldmal
kycel a stehno na nckolik menSich kust, aby lyze vSech ¢asti byla maximalni. Zbytek
koncetiny jsem umistil zpét do zkumavky s jedincem. Kousky koncetiny jsem pomoci pinzety
umistil do 2 ml mikrozkumavek. Oteviené zkumavky jsem umistil do bloku pfedehfatého na
teplotu 56-60 °C a ponechal je zde po dobu 10—-15 minut, aby se z ¢asti tkan€ pln¢ odpafil
zbytkovy ethanol.

DNA jsem izoloval pomoci dvou komeréné dodavanych izolacnich sad. K tomuto
kroku jsem pftistoupil pfedevsim kvtili porovnani jejich €innosti na ndmi zkoumané vzorky.

Po izolaci jsem vzdy ovéfil koncentraci a Cistotu izolované DNA pomoci spektrofotometru
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NanoDropRND-100. Ziskanou DNA jsem umistil do mikrozkumavek o obsahu 2 ml, které

jsem uskladnil v mrazicim boxu pfi teploté -20°C.

Veskery lihovy material bude v budoucnosti uloZzen ve sbirkach Narodniho muzea

v Praze (NMPC, kurator Jiti Hajek).

6.2.2.1 Izolacni sada Qiagen DNAeasy® Tissue Kit

Protokol pftilozeny k izola¢ni sad¢ jsem v nékolika bodech modifikoval. Proto zde

uvadim cely postup izolace.

Po odbéru koncetin a odpateni piebytecného ethanolu jsem pomoci pipety ptidal do
mikrozkumavek Buffer ATL v mnoZzstvi 180 pul a poté jsem ptidal proteinazu K v mnoZzstvi
20 pl. Celou smés jsem po dobu nékolika vtetin protfepaval pomoci vortexu. Mikrozkumavky
jsem poté umistil do bloku ptedehiatého na teplotu 56 °C a zde je inkuboval po dobu alespon
Sesti hodin, maximalné vSak po dobu patnacti hodin. Béhem inkubace jsem mikrozkumavky
ptiblizn¢ kazdou hodinu znovu po dobu nékolika vtefin protfepaval pomoci vortexu, abych

docilil dostate¢ného promichani smési a maximalni lyze mékkych tkéni.

Po uplynuti této doby jsem smés dikladné protiepaval pomoci vortexu po dobu 30 az
40 sekund a pfidal jsem k ni Buffer AL v mnozstvi 200 pl. Smé&s jsem opét po dobu nékolika
vtefin protfepaval pomoci vortexu. Poté jsem ptidal Cisty 96% ethanol v mnozstvi 200 pl.
Smés jsem znovu po dobu n¢kolika vtetfin protfepaval pomoci vortexu. Pomoci automatické
pipety jsem piepipetoval veskerou tekutinu bez pevnych &asti do MiniSpin kolonek. Spicku
pipety jsem vzdy po odbéru jednoho vzorku vyménil za novou. Kolonky jsem umistil do
centrifugy a centrifugoval je po dobu jedné minuty pfi zatizeni 6000 g (cf) (=8000 rpm). Po
centrifugaci jsem vrchni ¢ast kolonky pfemistil do novych zkumavek. Do kolonky jsem ptidal
Buffer AW1 v mnozstvi 500 ul tak, aby se DNA uchycena na membrané promyla. Poté jsem
kolonky umistil do centrifugy na dobu jedné minuty pfi zatizeni 6000 g (cf) (=8000 rpm).
Opét jsem piemistil vrchni ¢ast kolonek do novych zkumavek a ptidal Buffer AW2
v mnozstvi 500 pl. Smés jsem nasledné centrifugoval po dobu tfi minut pfi zatizeni 20 000 g
(cf). Kolonky jsem ptemistil opét do novych mikrozkumavek a do kolonky jsem m¢l dle
navodu napipetovat Buffer AE v mnozstvi 30-200 pl. V mém piipad¢ jsem vyuzival mnozstvi
80-100 ul, které je dostatecné a vhodné pro Cerstvé lihové vzorky a zaroven je zachovédna

vys$$i koncentrace vysledné DNA v izolatu. Mikrozkumavky jsem nakonec umistil do
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centrifugy na dobu jedné minuty pfi zatizeni 6000 g (cf). Kolonky jsem po centrifugaci

vyhodil, jelikoz vysledny izolat je umistény v mikrozkumavkach.

6.2.2.2 Izolacni sada Geneaid

Protokol pftilozeny k izolacni sad¢ jsem v né€kolika bodech modifikoval, proto zde

uvadim cely postup izolace.

Po odbéru koncetin a odpateni piebytecného ethanolu jsem piidal pomoci automatické
pipety do mikrozkumavek Buffer GT v mnozstvi 200 pl a poté jsem piidal proteinazu K
v mnozstvi 20 pl. Celou smés jsem po dobu nckolika vtefin protfepaval pomoci vortexu.
Mikrozkumavky jsem umistil do bloku pfedehiatého na teplotu 60 °C a zde je inkuboval po
dobu alesponi ¢tyf hodin, maximaln¢ vSak po dobu patnéacti hodin. Béhem inkubace jsem
mikrozkumavky pftiblizné¢ kazdych 30 minut po dobu n¢kolika vtefin protfepaval pomoci
vortexu tak, abych docilil dostate¢ného promichani smési a maximélni lyze mékkych tkani.
Po uplynuti této doby jsem smés diikladné protiepaval pomoci vortexu po dobu 30—40 sekund
a stocil jsem ji na centrifuze. Pfidal jsem 200 pl Bufferu GBT a mikrozkumavky jsem vratil
do predehtatého bloku. Zde jsem je inkuboval po dobu jedné hodiny, pii¢emz kazdych 15
minut jsem smés po dobu nékolika vtetin protfepaval pomoci vortexu. V tomto mezi€ase jsem
si pfipravil Elution Buffer, ktery jsem dle navodu piedehial v bloku na 60 °C. Podle poctu
vzorki jsem napipetoval do mikrozkumavky pozadované mnozstvi. Na jeden vzorek ptipada
50 ul Elution Bufferu a dalSich 50 pl jsem pfidal navic jako rezervu. V piipadé vzorka ze
suchych exemplaiti nebo starSich lihovych vzorkii je mozné dle navodu snizit mnoZzstvi

Elution Bufferu na mnozstvi 50 pl, pficemz standardni mnozstvi uvadéné v navodu je 100 pl.

Po uplynuti jedné hodiny jsem smés naposledy dikladné po dobu nékolika vtefin
protiepaval pomoci vortexu a stocil na centrifuze. Poté jsem piidal 200 pl cistého 96 %
ethanolu a celou smés jsem piemistil pomoci pipety do kolonek. Kolonky jsem umistil do
centrifugy na dobu dvou minut pfti zatizeni 16 000 g (cf). Vrchni ¢ast kolonek jsem premistil
do novych zkumavek a ptidal jsem 400 ul Bufferu W1. Kolonky jsem umistil do centrifugy
na dobu 30 sekund pfi zatizeni 16 000 g (cf). Obsah spodnich ¢asti jsem poté slil a vrchni Cast
kolonky do nich vratil. Do kolonky jsem ptidal 600 pul Wash Bufferu, ¢imz jsem promyl DNA
pfichycenou na membrané. Kolonky jsem opét umistil do centrifugy na dobu 30 sekund pfi

zatizeni 16 000 g (cf). Poté jsem opét slil obsah spodnich ¢asti a provedl centrifugaci nasucho.
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Centrifugoval jsem po dobu tii minut pfi zatizeni 16 000 g (cf). Centrifugace nasucho slouzi

k maximalnimu vysuseni membrany.

Kolonky jsem ptemistil do novych mikrozkumavek o obsahu 2 ml. Z piedehiatého
bloku jsem odebral pfipraveny Elution Buffer a na membranu do kazdého vzorku jsem
napipetoval 50 pl. Elution Buffer jsem nechal na membrané pisobit za pokojové teploty po
dobu minimalné péti minut, vétSinou vSak o trochu déle. Po uplynuti této doby jsem vlozil
mikrozkumavky s kolonkami do centrifugy a provedl jsem posledni centrifugaci po dobu 30
sekund pfi zatizeni 16 000 g (cf). Kolonky jsem poté vyhodil, jelikoz se vysledny izolat

nachazi v mikrozkumavkach.

6.2.3 Polymerazova retézova reakce (PCR)

Sledoval jsem usek mitochondrialniho genu — COI. Useky téchto genil u ziskanych
zastupcl z druhové skupiny Jekelius brullei a dalSich taxonti, vybranych jako vhodné

outgroup, jsem amplifikoval pomoci primert uvedenych v tabulce 1.

Tabulka 1. Ptehled primerd pouzitych pro amplifikaci studovanych genti (Folmer et al.

1994).

gen nazev primeru orientace primeru sekvence primeru

LCO1490 forward GGTCAACAAATCATAAAGATATTGG
5¢COI

HCO2198 reverse TAAACTTCAGGGTGACCAAAAAATCA

Primery jsem nafedil nasledujicim zptisobem. Do mikrozkumavky o obsahu 2 ml jsem
pfidal 180 pl PCR Ultra H2O a 20 pl primeru. Primer jsem nabiral vzdy pomoci pipety
opatfené Spickou s filtrem. Smés jsem po dobu né€kolika vtefin protiepaval pomoci vortexu a

uchoval ji v mrazicim boxu pfi teploté -20°C.

Reakéni smés jsem piipravil v celkovém objemu 25 pl. Pro PCR reakei jsem pouzil
komer¢ni reak¢ni smés PPP Master Mix od spolecnosti Top-Bio, s.r.o, kterd obsahuje vSechny
potiebné slozky (ANTP, Taq polymeraza, reakéni pufr s MgCla, barviva a stabilizatory, PCR

Ultra H20). Primery nejsou soucasti reakéni smési. V nékterych ptipadech jsem pouzil PPP
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Master Mix bez MgClz od stejné spolecnosti, kviili pfidani optimalniho mnozstvi MgClz diky

¢emuz by mélo dojit ke zlepSeni amplifikace. SloZeni reakénich smési je uvedeno v tabulce 2.

Tabulka 2. SloZeni reakéni smési pro PCR (mnoZstvi pro jeden vzorek).

chemikalie mnoZstvi (ul) mnoZstvi (ul)
PPP Master Mix s MgCl, 12,5 -

PPP Master Mix bez MgCl, - 12,5

MgCl, - 2,5

forward (10 pmol/ul) 1 1

reverse (10 pmol/pl) 1 1

PCR Ultra H,O 9,5 7

DNA (5-10 ng/ul) 1 1

celkovy objem smési (ul) 25 25

Smés chemikalii jsem napipetoval do mikrozkumavky o obsahu 2 ml a dikladnym
protfepanim v ruce ji promichal. Alternativné je mozné smés protiepat pomoci vortexu. Poté
jsem stocil smés kratce na centrifuze. Na led jsem si ptipravil stripy a do kazdého jsem ptidal
24 ul smési. Poté jsem do kazdého stripu ptidal 1 ul DNA. Stripy jsem po dobu n¢kolika
vtefin protiepaval pomoci vortexu a sto€il jsem je na centrifuze. Smés jsem vlozil do cykléru.
Amplifikace pozadovanych usekii DNA jsme provadél v termocykleru Mastercycler X50s

(Eppendorf). Programy pouzité na jednotlivé geny jsou uvedeny v tabulce 3.
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Tabulka 3. PCR programy pro amplifikaci genu COI.

(60) faze teplota cas pocet opakovani
1. pocatecni denaturace 94 °C 3 min 1x

2. denaturace 94 °C 60 s

3. nasedani primert 50 °C 60 s 35x

4, polymerace 72 °C 90 s

5. zaveére¢na polymerace 72 °C 7 min 1x

6. chlazeni 4°C 0 1x

6.2.4 Kontrola spravného priibéhu PCR

Kontrolu kvality a ptiblizné délky DNA jsem provedl pomoci klasické elektroforézy.
Ptipravil jsem 1% agardzovy gel. Podle poctu vzorki jsem zvolil velikost gelu. Na maly gel
(8-16 vzorkll) jsem smichal v kéadince 0,5 g agarézy a 50 ml nafedén¢ho TBE (0,5%).
V mikrovinné troub¢ jsem smeés postupné ohiival az na bod varu, pticemz jsem ji po kratkych
casovych usecich vyndaval (20-30 s) a smés jsem michal pomoci michadla. Podle velikosti
gelu dochdzelo k bodu varu za dvé az tii minuty. V této fazi zahtivani jsem daval pozor, aby
smés v troubé nevzkypéla. Kadinku se smési jsem poté ochladil pod studenou tekouci vodou
na 50-55 °C. Poté jsem pfidal optimalni mnozstvi ultra citlivého fluorescencniho barviva
GelRed (Biotium). Pro maly gel jsem pouzil 0,6 ul. Smés jsem nalil do vany a nechal ji
zatuhnout. To trvalo vzdy pfiblizn¢ pal hodiny. Na gel jsem nanesl 2 pl kazdého vzorku a
délkovy standard DNA v mnozstvi 2 pl. Elekroforézu jsem pustil na dobu alespont 30 minut
(maximalné 50 minut) s hodnotami 400 mA a 100 V. Po dokonceni elektroforézy jsem

provedl kontrolu pribehu prohlédnutim gelu pod UV zaienim.

Vzorky, u kterych byl pribéh amplifikace Gspésny, jsem poté enzymaticky piecistil
pomoci reakéni smési Exo-SAP-IT™ (applied biosystems od firmy Thermo Fisher Scientific).
Postupoval jsem dle standardniho protokolu vyrobce, pouze jsem enzymatickou smés fedil
s pomoci PCR H20 v poméru 1:10 (ekonomicky vyhodny krok, ktery nikterak neovliviiuje
kvalitu procisténi). U vzorkl s negativnim vysledkem na elektroforéze jsem PCR zopakoval a

v piipad¢ dal$iho negativniho vysledku jsem vzorek vytadil.
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6.2.5 Priprava na sekvenaci

Kazdy ptecisténi PCR produkt jsem nejprve rozdélil na dva. Kazdy obsahoval 5 pl
precisténého PCR produktu a lisily se pfidanym primerem (sekvenace probihala v obou
smérech). Kazdy vzorek obsahoval primer v mnozstvi 5 pl (forward, nebo reverse), ktery
jsem pouzil jiz v PCR reakci. Pfipravené vzorky jsem zaslal do sekvenacnico centra

Macrogen (Nizozemsko: Amsterdam) na Sangrovo sekvenovani.

6.2.6 Editace sekvenci

U vsSech analyzovanych tusekti genli byl ziskdvan jak forward, tak reverse smér. Ziskané

sekvence jsem editoval v programu Geneious 9.1.8 (https://www.geneious.com, Kearse et al.

2012). V ramci kontroly jsem vzdy porovnaval oba fetézce sekvenci. Alignment jsem vytvoril
s pomoci algoritmu MAFFT (Katoh et al. 2002, Katoh & Standley 2013). Useky gentl jsem
pro kontrolu pfevedl na aminokyseliny. Diky tomu mohl byt alignment upraven tak, aby byl

zachovan cteci ramec a nasledné jsem mohl ovéfit, jestli neobsahuje stop kodony.

6.2.7 Analyza dat

V programu PartitionFinder 2.1.1 (Lanfear et al. 2012) jsem spocital evolu¢ni model pro
studovany usek genu, ktery jsem nasledné implementoval do programu MrBayes 3.2.7
(Ronquist et al. 2012). V programu MrBayes jsem provedl analyzu bayesianské inference za
ucelem fylogenetické rekonstrukce. Tato metoda je zalozena na vypoctu posteriornich
pravdépodobnosti. V ramci analyzy jsem ponechal pivodni defaultni nastaveni programu,
pouze jsem do n¢j implementoval ziskany evolu¢ni model. Analyzu jsem spustil pro 30
miliont generaci. Konvergenci analyzy jsem pirekontroloval v programu Tracer 1.6 (Rambaut
et al. 2014) a provedl jsem pfisluSny burn-in z pocateéni faze analyzy. Vysledny
fylogeneticky  strom  jsem  nasledn¢  upravil  vprogramu  FigTree 1.4.4

(http://tree.bio.ed.ac.uk/software/figtree/) a poté jsem jej jest¢ graficky upravil v Adobe

[lustrator.

Genetické distance pro kompletni dataset a také distance pro vybrané splity, které

vyplynuly z vysledného fylogenetického stromu, jsem vypocital v programu MEGA X
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(Kumar et al. 2018, Tamura & Kumar 2002). Nejprve jsem spocetl piislusny evolué¢ni model
ve zminéném programu a nasledné¢ jsem vypocetl primérné distance s replikaci 1000

bootstrapt k zachyceni smérodatnych odchylek (viz ptiloha 4).

Na zavér jsem provedl nekolik delimitacnich analyz jejichz vysledky jsou graficky
znazornény ve vysledném stromu (obr. 7). Prvni delimitacni analyza byla provedena pomoci

programu ABGD (abgd web (mnhn.fr); Puillandre et al. 2012). V programu jsem ponechal

pocatecni defaultni nastaveni s tim rozdilem, Ze jsem misto Jukes-Kantorova modelu zvolil
Kimurtv dvouparametrovy model. Druhou provedenou delimitaéni analyzou je TCS, kterou
jsem vypocetl vprogramu TCS 1.21 (Clement et al. 2000). K vypoctu jsem ponechal

pocatecni defaultni nastaveni programu. Posledni provedenou delimitacni analyzou je bPTP

(Species delimitation server (h-its.org); Zhang et al. 2013). Opét jsem vyuzil defaultniho

nastaveni s tim rozdilem, Ze jsem analyzu nastavil pro 100 tisic generaci a 0,1 burn-in.
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6.3 Priutokova cytometrie

6.3.1 Analyza pratokovou cytometrii

K analyzdm pomoci pritokové cytometrie byly vyuzité exemplaie odchycené v pfirodé. Ty
byly usmrceny piimo pied provedenim analyzy. Tim jsem docilil maximalni cerstvosti
vzorkli, a tedy byla minimalizovana moznost fragmentace DNA. Alternativné je mozné
k analyze vyuzit i exemplafe, které jsou ithned po usmrceni ulozeny v mrazicim boxu tzv. ,,na

sucho®, tedy bez vyuziti fixatniho média. S dobou ulozeni vSak klesé kvalita obsazené DNA.

Konkrétni udaje, tedy druh pouzity k analyze a lokalitni udaje shrnuje ptiloha 3. Ze

zdjmoveého rodu Jekelius bylo k analyze vyuzito 25 exemplati ze Ctyt druhti.

Analyzu jsem provedl vzdy zjedné stfedni nohy usmrceného jedince. Stfedni nohu
jsem vybral cilené, jelikoz u danych druhii nenese zadné¢ vyznamné taxonomické znaky.
Navic je v pripad¢é negativniho vysledku analyzy je mozné analyzu opakovat pomoci druhé
sttedni nohy, poptipad¢€ nohu zadnich. V cytometricky pracich se mizeme setkat i1 s pouzitim
jinych ¢asti téla (nejcastéji je vyuzivana celd hlava) nebo s pouZitim celého jedince (Hare &
Johnston 2011, Craddock et al. 2016). Nicméné v téchto piipadech je ve vyuzitém vzorku
kromé¢ svalové hmoty ptitomna také celd fada jinych tkani, které mohou analyzu komplikovat
¢1 znemoznit. Nejvetsi potize miize pisobit pfitomnost obsahu stiev nebo slinné Zlazy, ve
kterych mliZze dochazet k endopolyploidizaci (Lee et al. 2009, Camacho 2016). Stfevo miiZe
také teoreticky obsahovat cizi DNA, ktera mtze narusit ¢i zkreslit dosazené vysledky. Vyuziti

Cisté svalové tkané tyto obtize minimalizuje.

Koncetinu jsem odebral pomoci hodinaiskych tvrdych pinzet, které jsem vzdy pied a
po odbéru kazdého vzorku sterilizoval namocenim do denaturovaného 96 % ethanolu a
vlozenim do plamene nad kahanem. Exemplat byl po odebrani koncetiny vracen do
mikrozkumavky a umistén za teploty -20 °C do mraziciho boxu, aby v ptfipad¢ negativniho
vysledku analyzy mohl byt cely proces zopakovan. Po odbéru jsem koncetinu polozil na
filtracni papir, na kterém jsem pomoci preparacnich jehel a tvrdé hodinarské pinzety rozlamal
kycel a stehno na nckolik menSich kusii, aby bylo mozné vyuziti maximalniho mnozstvi
svalové hmoty. Zbytek koncetiny jsem umistil zpét do zkumavky s jedincem. Kousky

koncetiny jsem poté pomoci pinzety umistil do Petriho misky.

K tkani umisténé v Petriho misce jsem piidal 500 ul vychlazeného pufru Otto I (0,1M
monohydrat kyseliny citronové, 0,5% Tween 20)(dle prace DoleZel et al. 2007). Poté jsem do
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Petriho misky umistil odpovidajici mnoZzstvi standardu. Pouzil jsem kus listu lilku okrasného
neboli visnového (Solanum pseudocapsicum L., 1758)(dle prace Schonswetter et al. 2007) o
velikosti ptiblizné 15x15mm, ktery jsem odebral z zivé rostliny a kus odiizl pomoci Ziletky na
filtraénim papiru. Pro standard S. pseudocapsicum plati, Ze velikost 2C = 2,61 pg a 2552,58
Mbp (Temsch et al. 2010). Vzhledem k malému rozpéti velikosti genomu studovanych taxont
jsem ve vétsSing pripadd pouzival jako standard pouze S. pseudocapsicum (viz. ptiloha 4).
Pouze ve dvou piipadech jsem pouzil k analyze ostfici (Carex sp.) a v jednom piipadé
sedmikrasku obecnou (Bellis perennis L.) (viz ptiloha 4). V nékterych ptipadech je 1 pfi
analyze skupin organismii s mensi variabilitou velikosti genomu obvykle potieba pouziti
alespont dvou riznych standardi (tabulka 4). Divodem je skute¢nost, Ze v ptipadé shodné ¢i
velmi blizké velikosti genomu standardu a zkoumaného vzorku, se piky na vysledném

histogramu mohou prekryvat a hodnoty nelze odecist (DoleZel & Greilhuber 2010).

Tabulka 4. Piehled pouzitych standardii (sefazeno podle velikosti genomu) (dle praci

Schonswetter et al. 2007, Temsch et al. 2010)

latinsky nazev | Cesky nazev standardu | 2C (pg) 2C (Mbp)
standardu

Carex sp. ostfice 0,83 827,32
Solanum lilek visnovy 2,61 2552,58
pseudocapsicum

Bellis perennis sedmikraska obecna 3,46 3383,88

Vzniklou smés jsem poté homogenizoval nasekanim Ziletkou piimo v Petriho misce.
Po dostate¢né homogenizaci jsem smés prefiltroval pres nylonovy filtr (velikost oka 42 um,
Silk & Progress, s. r. 0., Brnénec, Ceska republika). Nasledné jsem vzorek obarvil 1 ml
barviciho roztoku, ktery mél nasledujici slozeni: pufr Otto II (0,4 M NaxHPO4-12H20) (dle
Dolezel et al. 2007), RNaza A (50 pg/ml, Sigma), antioxidant B-mercaptoethanol (2 pl/ml,
Sigma) a fluorescen¢ni barvivo propidium jodid (50 pg/ml, Sigma). Vzorek jsem poté umistil

do pfistroje.

Meg¢ieni jsem provadél v Laboratofi priatokové cytometric na katedie botaniky
Ptirodovédecké fakulty Univerzity Karlovy. Vzorky jsem analyzoval pomoci priitokového

cytometru Partec CyFlow SL (Partec, Miinster), ktery je v této laboratoti k dispozici. Jako
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excitacni zdroj jsem pouzil zeleny (532 nm) solid state laser. Kazdy vzorek jsem analyzoval

celkem dvakrat, nékteré i tiikrat, aby byla ovéfena presnost méteni.

6.3.2 Vyhodnocovani cytometrickych analyz

K vyhodnoceni analyzy jsem pouzil software Partec FloMax 2.4b (Partec GmbH, Miinster).

Velikost genomu jsem odvodil z vysledného histogramu, konkrétné pak z poméru standardu

vici méfenému vzorku (viz obr. 4-6). Vzdy jsem také zaznamenal hodnoty variacnich

koeficientl (CV), které vypovidaji o ptesnosti analyzy. Do vysledki této prace jsem zahrnul

pouze vysledky analyzy, jejichz hodnoty varia¢nich koeficientl nepiesahovaly 5 %.

File: Jekelius istriensis sp. M nov Croatia Cres island VIIl 2019 P. Kabatek Igt.+S400.FCS Date: 14-08-2019 Time: 10:52:36 Particles: 5Spartec PAsg.-Time: 210
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Obr. 4. Vysledny histogram analyzy priatokovou cytometrii pro druh Jekelius ,,dalmatinus®.
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File: Jekelius cf intermedius Nebrodi M + s200.FCS Date: 11-11-2021 Time: 16:22:30 Particles: 5000 Acq.-Time: 255 s partec PAS

200 1000
800
160 - 600 -
T !
400
200 pypeume s !
120 X
] 0 : :
5 1 10 100 1000
3 SSC
1000
80
800
600 |
e £
401 = 400
200 | -
04 NEMATER \“lHJUn» Ll ’ Lily L ; 0 4, - T T T
200 400 600 800 1000 0 200 400 600 800 1000

0
= | S| ) 2 FE e E ol )

Obr. 5. Vysledny histogram analyzy priatokovou cytometrii pro druh Jekelius intermedius.

File: Bolbelasmus vaulogeri M Sicily, Vendicari 2 + b200.FCS Date: 24-11-2021 Time: 11:35:31 _ Particles: 5000 Acgq.-Time: 249 s partec PAS
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Obr. 6. Vysledny histogram analyzy pritokovou cytometrii pro druh Bolbelasmus vaulogeri.
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7 Vysledky

7.1 Taxonomie a systematika

Vysledky taxonomicko-morfologické analyzy druhového komplexu Jekelius brullei jsou
uvedeny v anglickém jazyce z divodu ustalené terminologie formalniho popisu taxonti
hmyzu, kterd v ¢eském jazyce postrada zpravidla pottebné ekvivalenty. Dal§im divodem je

nasledna jednodussi publikace predlozenych vysledkd.

7.1.1 Druhovy komplex Jekelius brullei

Jekelius brullei species complex

Diagnosis. Oblong, strongly convex, dorsal surface black. Labrum slightly emarginate
anteriorly, rugopunctate, covered with blackish to dark brownish setae. Anterior clypeal
margin almost semicircular and almost not upturned; clypeal disc slightly elevated with
slightly indicated tubercle. Area of frontoclypeal junction slightly depressed, Y-shaped suture
only very faintly indicated to obsolete in basal part. Genae auriculate. Genal suture
conspicuous, slightly concave. Clypeal and genal surface shallowly but remarkably
rugopunctate. Mandibles slightly assymetrical, with semicircular outer outline and acuminate
subapical and apical exterior teeth. Pronotum transversal, broadest in basal third, entirely
bordered, except basal border broadly interrupted each side laterally, anterior angles projected
slightly anteriad and acute apically, sides slightly regularly rounded in approximately anterior
two thirds, then moderately rounded to rounded posterior angles, basal margin moderately
evenly rounded, at middle almost straight; anterior depression distinctly flat, lateral foveolae
and longitudial midline only very slightly indicated. Surface microsculptured (shagreened).
Scutellum widely triangulate, lateral margins slightly regularly rounded, except basal margin
slightly bordered, very slightly microsculptured discally, punctures only very slightly
indicated at basal margin. Elytra non striate, humeral umbone absent, bordered laterally.
Surface with slightly indicated strial punctures (more noticeable in apical half), rather
longitudinally oriented, basic surface punctation almost obsolete, punctures very sparse and
superficial, present only in some areas, in others completely absent. Posterior wings entirely

absent. Thoracal surface scabrous to rugopunctate or to remarkably coarsely punctate, setation
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relatively sparse, short, brownish. Meso-metaventral process distinctly prominent (reaching
level of mesofemora in lateral aspect), Meso-metaventral plate punctate, setation short and
brownish. Abdominal ventrites scabrous, covered with setation. Femora with microsculpture,
on few areas with weak blue tinge, almost impuncate. Exterior edge of protibia with
numerous teeth, tooth I bifurcated (males) or simple (females); tooth III well developer,
turning out of line, lower than others. Posterior ridge consisting of side row small denticles
alternating with depressions and with our without developed carina (between side row of
denticles and exterior teeth). On opposite to tooth III, one protibia denticle, but well

developer.

Jekelius (Jekelius) “albanicus”
(Figs 1A—E, 14A, 15A, 18A, 19A, 21, 23)

Type locality. “Albania, Cikés mts., Llogara pass, 40°12'N 19°36'E, ca. 1000 m”.

Type material (51 specimens). ALBANIA, Vloré province: Holotype, & (NMPC) (Fig. 1A, C-E)
»Albania, 13.x.2017, Cikés mts. | Llogara pass, | 40°12'N 19°36'E, cal000m | D. Kral & D. Sommer Igt. [p]*.
Paratypes: allotype, © (NMPC) (Fig. 1B), paratypes, 8 33 6 29 (NMPC), 10 33 12 99 (DSCP), same data
as holotype; 1 & (MNHN) ,,.Dukati | 5. 08 | Alb | Hopp*; 2 &4, 1 @ (IRSB) ,,Dukati [=Dukat, ca. 40°15'N
19°33'E] | Albanien [p] || R. Mus. Hist. Nat. | Belg. I. G. 12.423 [p] || Geotrupes | brullei Jek. | det. Miksi¢ [p]“; 3
QQ (ZSMC) ,,Dukati 5.[19]08 | (Alb.[ania]) Hopp. [hw] || Sammlung | Dr. K. Daniel [p] || Thorectes | brullei Jek.
| Baraud det. [19]65 [hw] || coll. Miinchen | O. Hillert | Schoneiche b. Berlin [p]“; 3 &, 2 22 (JSCP) ,,Albania,
LLOGARA pass env. | 40°11'49"N 19°35'S0"E | ca 900-1100m, 14.iv.2015 | Jan Schneider leg. [p] || Albania—
Macedonia—Serbia | expedition , 10.—19.iv.2015 | R. Dunda, O. Hillert, D. Kral | J. Schneider & J. Vondracek [p]
|| Jan Schneider | collection | PRAGUE | Czech Republic [p, blue label]*; 1 & (NMPC) ,,Albania mer., 18.v.2015
| SE of Vloré, Qafa e | Llogarase pass env. | 1020—1350m, J. Hejkal Igt. [p] || ex. coll. David Kral | National
Museum | Prague, Czech Republic [p]“.

Additional material examined. ALBANIA, Kolonjé province: Leskovik vill.,, 2.2 km NW pasture,
730m, 40°10'7.28"N 20°35'5.57"E, 12.vi.2013, A. Sima Igt., 2 33 (JSCP). Vloré province: SEE of MUZINE,
39°56'N 20°13'E, ca510m, 13.x.2017, D. Kral & D. Sommer Igt., 1 & 1 @ (NMPC), 1 & 2 99 (DSCP).
MONTENEGRO, Bar province: 1 & 1 @ (JSCP), Sutomore env., 18.-21.ix.2001, J. Hajek Igt., Adriatic sea
coast. Budva province: 1 & (VMCP), Betici, 6.-20.vi.[19]77, [K.] Rébl Igt.; 2 33 3 29 (DSCP), N of
Petrovac, 42°13'N 18°56'E, ca. 300m, 12.x.2017, D. Kral & D. Sommer lgt. Centinje province: 1 3 (SMTD),
Ivanova Koryta, 18.vi.1911, J. Spaney Igt. Herceg Novi province: 3 33 8 29 (HNHM), Radostak, v.1929, Dr.
J. Fodor Igt.; 1 & (VMCP), Herceg Novi env., 21.vi.—12.vii.1985, Dr. V. Benes Igt.

36



Description (J) (Figs. 1A, 1C-D). Body (Fig. 1A, C). Oblong, strongly convex, dorsal
surface black, semialutaceous; ventral surface and legs moderately shiny; claws and setation

brownish to black.

Head (Fig. 1A, D). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with slightly indicated tubercle,
tubercle situated distinctly posteriorly of imaginary line through the center of genal suture,
tubercle apex acute in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, almost
parallel laterally, slightly rounded anterolaterally, slightly narrowed anteriad. Genal suture
conspicuous, slightly concave. Clypeal and genal surface shallowly but remarkably
rugopunctate. Mandibles slightly assymetrical, with semicircular outer outline and acuminate

subapical and apical exterior teeth.

Pronotum (Fig. 1A, C) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then
moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial
midline only very slightly indicated. Surface dense microsculptured (shagreened), punctation
simple, almost regularly spaced, very dense, punctures separated by one to two of their

diameter discally, denser in anterior depressions, sparser laterally and basally.

Scutellum (Fig. 1A) widely triangulate, lateral margins slightly regularly rounded,
except basal margin slightly bordered, very slightly microsculptured discally, punctures only

very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 1A, C) non striate, humeral umbone absent, bordered laterally. Surface
semialutaceous, finely shagreened, with slightly indicated strial punctures (more noticeable in
apical half), rather longitudinally oriented, basic surface punctation almost obsolete, punctures

very sparse and superficial, present only in some areas, in others completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, shiny, setation relatively sparse, short, brownish. Meso-metaventral process

distinctly prominent (reaching level of mesofemora in lateral aspect), angulate in lateral
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aspect, almost acute, considerably narrow in ventral aspect, projected anteriad, irregularly
strongly coarsely punctate. Meso-metaventral plate coarsely irregularly punctate, setation
short and brownish. Abdominal ventrites scabrous, shiny, covered with sparse, relatively short

brownish setation.

Legs (Figs 14A, 15A). Femora with microsculpture, shiny, on few areas with weak
blue tinge, almost impuncate. Exterior edge of protibia with six teeth, tooth III turning out of
line, lower than others; tooth III large, pyramidal, narrow, posterior edge almost the same
length or equal to anterior, base long, rising gradually, nearly straight; tooth I bifid, interior
lobe shorter than exterior. Posterior ridge consisting of side row of six small denticles (largest
denticle before penultimate; between tooth V and VI) alternating with depressions, wide,
large, strongly developed carina (between side row of denticles and exterior teeth) increasing
next to the largest denticle and strongly declining before protibia denticle. On opposite to
tooth III, one protibia denticle, but well developed, tooth apex situated anteriorly of denticle
apex; posterior ridge noticeably declining between ultimate small denticle in posterior ridge
and protibia denticle, area without small, almost imperceptible denticles; area anteriorly of

protibial denticle with one small denticle and narrow carina.
Aedeagus. Parameres as in Figs 18A, 19A.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the
frontoclypeal Y-shaped suture can only be indicated very slightly until absent. Ventral surface
and legs moderately shiny with weak blue tinge, which can be indicated very slightly until

absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to eight teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with six to seven denticles alternating with
depressions. Area between ultimate small denticle in posterior ridge and protibia denticle in
ventral aspect without small, almost imperceptible denticles. Area anteriorly of protibial

denticle with one small denticle and narrow carina.

Small males may not be underdeveloped in all the characters above. Body size does

not correlate with development. Old abraded and small specimens can posses less developed
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or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 1B) differs from male as follows: clypeal tubercle as a rule less developed; tooth
IIT on exterior edge of protibia not turning out of line, flat as others; tooth I simple; protibial
ridge consisting of row of small denticles, alternating with depressions, narrow carina absent,

on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with six to eight teeth. Protibial ridge expressed as a row of
denticles with eleven to seventeen denticles alternating with depressions. The last paragraph

for variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old abraded

specimens are morphologically very difficult to identify.

Distribution. So far known from several localities in Albania and Montenegro (see map, Fig.

21, 23).

Jekelius (Jekelius) anatolicus (Jekel, 1866), “stat. nov.”
(Figs 2A—E, 3A-D, 14B, 15B, 18B, 19B, 21, 23)

Geotrupes (Thorectes) anatolicus Jekel, 1866: 556 (original description).

Type locality. “Anatolia”.

Type material (2 specimens). TURKEY: Syntype, & (SMTD) (Fig. 3A-E) ,,Anatolia [p, yellow label]
|| Anatolicus | Jekel. [hw] || Typus [hw, red label] || var. | anatolicus | Jekel [hw] || Coll. C. Felsche | Kauf 20,
1918 [p, yellow label]; 1 @ (MNHN) ,,Anatolia [hw] | Type [p] | Deyrolle [hw] || G. anatolicus | Jekel [hw] ||
MUSEUM PARIS | Coll. L. BEDEL 1922 [p] || Th. brullei Jek. | ssp. anatolicus | Jek. | Baraud det. [19]65 [hw]*.

Additional material examined. GREECE, East Macedonia & Thrace: 1 @ (IRSB), Thracien, Ferre,
11.iv.[19]53, Breuning Igt., R. 1. Sc. N. B. . G. 20.435; 1 & 1 Q (AHCB), Thraki, 10 km N of Feres, 24.iv.2012,
Skoupy Igt.; 15 34, 17 29 (NMPC), 21 43, 19 2Q (DSCP), NE of Kavisos, 40°55'43"N 26°10'46"E, ca
100m, 9.iv.2019, L. Hrtizova, T. Jor, D. Kral & D. Sommer Igt.; 1 & 1 @ (DSCP), W of Krovili, 40°56'44"N
25°32'41"E, ca 150m, 9.iv.2019, L. Hrlizova, T. Jor, D. Kral, & D. Sommer Igt. North Aegean: 2 33, 1 Q
(MNHB), Samos, Nikolaudes env., Mt. Kerkis, 1200 m, 14.ix.1996, Heike Igt.; 2 &3 (ANHM), Samos, Berg
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Kerki, without date, v. Oertzen lgt., Collectie C. & O. Vogt, Acq. 1960; 19 (SZCM), Lesbos, Andissa —
crossroad to Eresos, ~39°13°N 25°57°E, 300m, 26.iii.2014, G. Ruzzante Igt.; 12 34, 15 @ (DSCP), Kos island,
Zia env., 36°50'52"N 27°12'38"E, 26.xi.2021, David Sommer lgt. TURKEY, Afyonkarahisar province: 1 & 2
Q9 (SMTD), SultanDagh, without date, v.Bodemeyer lgt.; 1 @ (JSCP), Suhut, S of Afyon, Baséren, 5.—
6.vi.1998, E. & P. Hajdaj Igt.; 2 33 (DSCP), Basoren, 1800-2000m, 5.vi.2002, Skoupy lgt.; 1 & (NMPC), same
data, ex. coll. S. Pokorny; 1 & 1 @ (JSCP), Afyon vill., Basoren, Cakmaldepe Geg.[idi], 1880m, 4.vi.2002,
Kostal & Voriisek lgt.; 1 3 5 @9 (JSCP); Afyon, Acigél [lake], Yuregil env., 37°50'N 27°45'E [?wrong GPS],
840m, 7.v.[20]07, E. Hajdaj Igt. Bilecik province: 1 & (NMPC), Golpazari, Besevler, 450m, 21.-23.v.1996, 1.
Smatana Igt. Canakkale province: 1 & (ZSMC), Troja, 18.iv.1983, H. & L. Freude Igt.; 1 & 1 @ (JSCP),
Gokeali env., smér Troja, [direction Troia], 39°57.179'N 26°16.455'E, 50m a. s. 1., 26.iii.2010, M. Boukal Igt.,
step s kfovinami a potickem [step with bushes and a stream]. Eskisehir province: 5 33 5 29 (SMTD), Eski-
Chehir, without date, v. Bodemeyer Igt.; 1 @ (MNHB), Dutluca, EsKisehir, 9.iv.[19]87, Fery lgt., schafekot
[=sheep droppings]; 1 & 2 29 (MNHB), Siidl. Dutluka, same data. Isparta province: 1 @ (ZSMC), Egerdir,
v.1926, Kulzer Igt.; 2 33 4 99 (ZSMC); same locality, 8.v.1926, Kulzer Igt.; 1 & (MNHN), isparta env.,
v.[19]54, H. Coiffait Igt.; 1 & (MNHN), Sarkika Raagag, 24.v.[19]54, H. Coiffait Igt.; 1  (NMPC), Barla Dagi,
29.iv.1992, Z. Malinka Igt.; 1 & (SZCM), Davraz Dag, 1450m, vi.2007, Sola Igt. Izmir province: 1 ¢ (MNHN),
Smyrna, without date and collector’s name; 1 & 1 @ (SMTD), same locality, without date, O. Miiller Igt.; 13
(ZCMC), same locality, [18]86, Korb. lgt., Sammlung Dr. K. Daniel; 1 & (MNHN), Smyrne, without date and
collector’s name; 1 @ (MNHN), Boz Dag, 27.i.[19]82, without collector’s name, verbascum; 1 & (MNHB),
Siidl. Selguk, 2.iv.[19]85, Fery lgt., Menschenkot [=human excrement]; 1 & (NMPC), Efezos, 30.iii.[1]994, Z.
Martinova Igt., coll. D. Kral; 3 48 5 29 (JSPC), Boz Dag Mts., S of Golciikk, Golii lake, N38°17.80
E028°03.41, 1300m, 22.iv.2002, J. Schneider 1gt.; 1 @ (JSCP), Manisa Dag Mts., Yaka vill. env., N38°32.48
E027°18.56, 900m, 24.iv.2004, J. Schneider Igt.; 1 ¢ (SZCM), Bahkesir, Bozdag, 1180-1650m, 12.v.2005, Neri
lgt. Konya province: 1 & (MNHN), Akschir, without date, Petrovitz & Ressl lgt., coll. J. Baraud; 4 33 3 29
(MNHN), same locality, 18.iv.1960, Petrovitz & Ressl Igt.; 1 & (HNHM), same locality, 8.v.1960, Petrovitz lgt.;
4 448 1 Q (HNHM), same locality, 14.v.1960, Petrovitz Igt.; 5 33 5 99 (HNHM), same locality, 16.—
29.iv.1960, Petrovitz lgt.; 1 & (JSCP), same locality, 5.vi.1966, without collector’s name; 2 33 (MNHN),
Konia, without date, Goidanich Igt.; 1 & (ZSMC), Ak—Sehir, v.[19]59, Kulzer Igt.; 3 33 3 22 (MNHN), Ak-
Chehir, 1900, Korb. Igt.; 2 99 (ZSMC), same data; 1 @ (NMPC), Beysehir lake, Yenisar, 1600-2700m. n. m,
1.vi.1995, Kopecky lgt., ex. coll. D. Kral. Mugla province: 1 & (ZSMC), Milas,v.[19]92, Witzgall lgt.

Redescription (J) (Figs 2A, C-D, 3A-D). Body (Figs 2A, C, 3A, B). Oblong, strongly
convex, dorsal surface black, alutaceous; ventral surface and legs moderately shiny; claws and

setation brownish to black.

Head (Figs 2D, 3C). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with slightly indicated tubercle,

tubercle situated slightly posteriorly of imaginary line through the center of genal suture,
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tubercle apex rounded in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, evenly
rounded. Genal suture conspicuous, slightly concave. Clypeal and genal surface shallowly but
remarkably rugopunctate. Mandibles slightly assymetrical, with semicircular outer outline and

acuminate subapical and apical exterior teeth.

Pronotum (Figs 2A, C, 3A-B) transversal, broadest in basal third, entirely bordered,
except basal border broadly interrupted each side laterally, anterior angles projected slightly
anteriad and acute apically, sides slightly regularly rounded in approximately anterior two
thirds, then moderately rounded to rounded posterior angles, basal margin moderately evenly
rounded, at middle almost straight; anterior depression distinctly flat, lateral foveolae and
longitudial midline only very slightly indicated. Surface slightly microsculptured
(shagreened), punctation simple, almost regularly spaced, very dense, punctures separated by
one their diameter discally or not separated, denser in anterior depression, sparser laterally

and basally.

Scutellum (Figs 2A, 3A) widely triangulate, lateral margins slightly regularly
rounded, except basal margin slightly bordered, very slightly microsculptured discally,

punctures only very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 2A, C, 3A-B) non striate, humeral umbone absent, bordered laterally.
Surface alutaceous, finely shagreened, with slightly indicated strial punctures (more
noticeable in apical half), rather longitudinally oriented, basic surface punctation almost
obsolete, punctures very sparse and superficial, present only in some areas, in others

completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, slightly shiny, setation relatively sparse, short, brownish. Meso-metaventral process
distinctly prominent (reaching level of mesofemora in lateral aspect), angulate in lateral
aspect, rounded, considerably very narrow in ventral aspect, distinctly projected anteriad,
irregularly coarsely punctate. Meso-metaventral plate coarsely irregularly punctate, setation
short and brownish. Abdominal ventrites scabrous, slightly shiny, covered with sparse,

relatively short brownish setation.

Legs (Figs 14B, 15B). Femora with microsculpture, shiny, on few areas with weak

blue tinge, almost impuncate. Exterior edge of protibia with six teeth, tooth III turning out of

41



line, lower than others; tooth III large, pyramidal, wide, anterior edge longer than posterior,
base long, rising gradually; tooth I bifid, interior lobe shorter than exterior. Posterior ridge
consisting of side row of six small denticles (largest denticle ultimate; on opposite tooth IV)
alternating with depressions, narrow carina (between side row of denticles and exterior teeth)
increasing next to fourth denticle and declining before protibia denticle. On opposite to tooth
I11, one protibia denticle, but well developed, tooth apex situated directly between tooth IT and
III; posterior ridge noticeably declining between ultimate small denticle in posterior ridge and
protibia denticle, area with one or two small, almost imperceptible denticles; area anteriorly of

protibial denticle with four small denticles.
Aedeagus. Parameres as in Figs 18B, 19B.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the
frontoclypeal Y-shaped suture can only be indicated very slightly until absent. Ventral surface
and legs moderately shiny with weak blue tinge, which can be indicated very slightly until

absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to eight teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with five to six denticles alternating with
depressions. Area between ultimate small denticle in posterior ridge and protibia denticle in
ventral aspect with one to two small, almost imperceptible denticles. Area anteriorly of

protibial denticle with three to four small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 2B) differs from male as follows: clypeal tubercle as a rule less developed; tooth
IIT on exterior edge of protibia not turning out of line, flat as others; tooth I simple; protibial
ridge consisting of row of small denticles, alternating with depressions, narrow carina absent,

on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as

in males (see above). The variability is more noticeable especially in the following characters.
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Exterior edge of protibiae with six to eight teeth. Protibial ridge expressed as a row of
denticles with eleven to fiveteen denticles alternating with depressions. The last paragraph for

variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old abraded

specimens are morphologically very difficult to identify.

Distribution. So far known from several localities in western Turkey, and also from eastern

Greece and from several Greek islands (Kos, Lesbos, etc.) (see map, Figs 21, 23).

Jekelius (Jekelius) “bargylus”
(Figs 4A-D, 16A, E, 17A, 20A, E, 21, 22)

Type locality. Syria, Latakia province, Slenfah [= Slanfah, ca. 35°35'58"N 36°10'49"E, ca.
1130 m].

Type material (77 specimens). SYRIA, Latakia Province: Holotype, & (NMPC) (Fig. 4A, C-E),
“Syria 27.4.2008 | Slenfah | Skoupy leg. [p] || Skoupy | coll. [p]”. Paratypes: allotype, 9 (NMPC) (Fig. 4B),
paratypes, 1 & 2 9 (DSCP), 1 & 2 99 (NMPC), 5 33 11 99 (VSCZ), same data as holotype; 5 &
(NMPC) “Syria bor.occ. | Djebel Ansariya | Qerdaha env. | 1200 m, 10.[19]88 | Jan Macek leg. [p] || ex. coll. S.
Pokorny | National Museum | Prague, Czech Republic [p] || Thorectes [p] | brullei (Jek.) [hw] | Jan Schneider det.
2013 [p]”; 1 & (VMCP) “Syria bor.occ. | Djebel Ansariya | Qerdaha env. | 1200 m, 10.[19]88 | Jan Macek leg.
[p] || Jekelius (s. str.) | brullei syriacus | (Jekel, 1866) | Det. V. Maly 20[p]17[hw] || coll. V1. Maly | PRAHA | CZ
[p, green label]”; 1 & (VMCP), Djebel Ansariya, Sharkiya env., 1100m, x.[19]88, Jan Macek Igt., 1 & (NMPC),
same data, ex. coll. David Kral; 1 &, 2 29 (NMPC), 1 & (SJCP), same data, ex. coll. S. Pokorny; 1 & (SJCP)
“Syria bor.occ. | Djebel Ansariya | Haffe env. | 600 m, 11.[19]88 | Jan Macek leg. [p] || St. Jakl collection |
PRAGUE | Czech republic [p, orange label]”; 2 33 (NMPC) “Syria bor.occ. | Djebel Ansariya | Haffe env. | 600
m, 11.[19]88 | Jan Macek leg. [p] || ex. coll. S. Pokorny | National Museum | Prague, Czech Republic [p] ||
Thorectes [p] | brullei (Jek.) [hw] | Jan Schneider det. 2013 [p]”; 1 @ (NMPC) “Q | Syria bor.occ. | Djebel
Ansariya | Haffe env. | 600 m, 11.[19]88 | Jan Macek leg. [p] || ex. coll. S. Pokorny | National Museum | Prague,
Czech Republic [p] || Thorectes [p] | brullei (Jek.) [hw] | Jan Schneider det. 2013 [p]”; 1 & (NMPC) “Syria
bor.occ. | Djebel Ansariya | Haffe env. | 600 m, 11.[19]88 | Jan Macek leg. [p] || ex. coll. S. Pokorny | National
Museum | Prague, Czech Republic [p] || Thorectes | brullei | syriacus Jek. [hw] | S. Pokorny det. [p] [19]89
[hw]”; 1 & 1 @ (NMPC) “Syria bor.occ. | Djebel Ansariya | Haffe env. | 600 m, 11.[19]88 | Jan Macek leg. [p] ||
Jekelius (s. str.) | brullei syriacus | (Jekel, 1866) | Det. V. Maly 20[p]17[hw] || coll. V1. Maly | PRAHA | CZ [p,
green label]”; 1 & 1 @ (DKCP) “Syria Bor., Slinfeh, 1200m | mts. Abal an Nusayrtah | 24-30.V.1995 leg.
Kabatek [p]”; 1 @ (JSCP) “SYRIA occ. bor. 1500 m | SLINFAH env. 28.iv. | 40km E of Latakia | Igt. F + L.
Kantner 2000 [p] || Jan Schneider | collection | PRAGUE | Czech Republic [p, blue label]”; 1 & 1 @ (JSCP)
“SYRIA occ. bor. 1500 m | SLINFAH env. 28.1V.2000 | 40km E of LATAKIA | Igt. F + L. KANTNER [hw] ||
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Jan Schneider | collection | PRAGUE | Czech Republic [p, blue label]”; 1 & 1 @ (SICP) “W Syria, 1500m |
Slinfah, 28.4.2000 | Latakia district | Petr Kresl leg. [p] || THORECTES | BRULLEI SYRIACUS [hw] | V. Tyr
det. -200[p]3[hw]”; 1 @ (SICP) “W Syria, 30.4.2000 | Nahr al Bared env. | Latakia distr., 500m | Petr Kresl leg.
[p] || St. Jakl collection | PRAGUE | Czech republic [p, orange label]”; 1 @ (JSCP) “SYRIA occ. 10.4.2001 |
prov. Al Ladhiqiyah [=Al Ladhiqtyah] | SLUNFEH env. | J. Skuhrovec lgt. [p] || COLLECTION | JAN
SCHNEIDER | PRAGUE | CZECH REPUBLIC [p, blue label]”; 2 &8 (JSCP) “NW SYRIA, SLUNFEH
vill.env. | JABAL an NUSAYRIYAH Mts. | 15 — 26.IV.2001, 1400 m | ZATLOS et GALOVIC lgt. [hw] || Jan
Schneider | collection | PRAGUE | Czech Republic [p, blue label]”; 2 33 (JSCP) “NW SYRIA, SLUNFEH
villenv. | JABAL NUSAYRIYAH Mits. | 15. — 26.IV.2001, 1400 m | ZATLOS et GALOVIC Igt. [hw] || Jan
Schneider | collection | PRAGUE | Czech Republic [p, blue label]”; 1 @ (JSCP) “NW SYRIA, SLUNFEH
vill.env. | JABAL AN NUSAYRIYAH Mits. | 15 — 26.1V.2001, 1400 m | ZATLOS et GALOVIC Igt. [hw] || Jan
Schneider | collection | PRAGUE | Czech Republic [p, blue label]”; 1 @ (JSCP) “NW SYRIA, SLUNFEH
vilLenv. | JABAL am NUSAYRIYAH Mts. | 15— 26.1V.2001, 1400 m | ZATLOS et GALOVIC Igt. [hw] || Jan
Schneider | collection | PRAGUE | Czech Republic [p, blue label]”; 1 @ (IBCF) “North-West SYRIA | DJEBEL
ANSARIYA | Mts | SLENFE 1250-1300m.n.m. | 24.-2 [p] 3 [hw] 0.4.[20]04 leg. Bos¢ik [p] || In coll. | Ivo
Bos¢ik [p]”; 1 @ (IBCF) “North-West SYRIA | DJEBEL ANSARIYA | Mts | SLENFE 1250-1300m.n.m. | 24.-2
[p] 3 [hw] 0.4.[20]04 leg. Bos¢ik [p] || THORECTES | brullei Jekel [hw] | R. Cervenka det. [p] 2005 [hw] || In
coll. | Tvo Bos¢ik [p]”; 1 & (NMPC) “North-West SYRIA | DJEBEL ANSARIYA | Mts | SLENFE 1250—
1300m.n.m. | 24.-2 [p] 3 [hw] 0.4.[20]04 leg. Bos¢ik [p] || ex coll. R. Cervenka | National Museum | Prague,
Czech Republic [p] | THORECTES | brullei Jekel [hw] | R. Cervenka det. [p] 2005 [hw]”; 1 @ (IBCF) “NW-
Syria: Djebel an | Nusariah: Slenfe env. | 1280m 18. IV. 2005 | Karel ADAMIK leg. | GPS WGS 84 | 35°35'47N |
036°12'36E; meadows | with quercus,cedrus, [p] || In coll. | Ivo Bosc¢ik [p] || Thorectes | brullei | syriacus [p]”; 1
& (OHCB) “SY - Slinfah env. | Jabal an Nusayriyah | 27.1V.2008 | Z. Kostal Igt. [p]”; 7 338 3 22 (SICP) “SY -
Slinfah env. | Jabal an Nusayriyah | 27.1V.2008 | Z. Kostal Igt. [p] || St. Jakl collection | PRAGUE | Czech
republic [p, orange label]”; 2 33 2 99 (VMCP) “27.4.2008 | C Syria | Jabal An Nusayriyah | Slinfah- 1300-
1800m | leg. A. Wrzecionko [p] || Jekelius (s. str.) | brullei syriacus | (Jekel, 1866) | Det. V. Maly 20[p]17[hw] ||
coll. VI. Maly | PRAHA | CZ [p, green label]”; 1 & 2 99 (VMCP) “SY - Slinfah env. | Jabal an Nusayriyah |
27.1V.2008 | Z. Kostal lgt. [p] || Jekelius (s. str.) | brullei syriacus | (Jekel, 1866) | Det. V. Maly 20[p]17[hw] ||
coll. V1. Maly | PRAHA | CZ [p, green label]”; 1 & (SZCM) Syria | Dj. Ansariyah | Slunfah m. 1200-1300 | G.
Sama leg. | 2/6.vi.2000 [p]”; 1 &' (SZCM) Syria | Slinfah | 1130m | 35°36N 36°11E | V.2008 | leg. G. Sabatinelli

[p]”.

Additional material examined. SYRIA, Latakia province: 1 @ (MNHN), Palestina, Lataquie, 1878,
without collector’s name, ex. coll. L. Bedel 1922; 1 &3 2 22 (NMPC), Djebel Ansaryia, 1300-1400m,
4.iv.1982, Heinz lgt., ex. coll. R. Cervenka. Tartus province: 1 @ (MNHN), Hamidie, without date and
collector’s name, ex. coll., R. Oberthur; 1 & (DSCP), 1 Q@ (VSCZ), E of Safita, Mashtal Helu, 30.iv.2008, V.
Skoupy Igt.; 1 @ (DSCP), same data, 21.iv.2010.
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Description (J) (Fig. 4A, C-D). Body (Fig. 4A, C). Oblong, strongly convex, dorsal surface
black, alutaceous; ventral surface and legs moderately shiny with weak blue tinge; claws and

setation brownish to black.

Head (Fig. 4D). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with distinctly prominent tubercle,
tubercle situated slightly posteriorly of imaginary line through the center of genal suture,
tubercle apex rounded in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, almost
parallel laterally, rounded anterolaterally. Genal suture conspicuous, slightly concave. Clypeal
and genal surface shallowly but remarkably rugopunctate. Mandibles slightly assymetrical,

with semicircular outer outline and acuminate subapical and apical exterior teeth.

Pronotum (Fig. 4A) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then
moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial
midline only very slightly indicated, longitudial midline absent. Surface slightly
microsculptured (shagreened), punctation simple, almost regularly spaced, dense, punctures
separated by 1-2 their diameter discally, denser in anterior depression, sparser laterally and

basally.

Scutellum (Fig. 4A) widely triangulate, lateral margins slightly regularly rounded,
except basal margin slightly bordered, very slightly microsculptured discally, punctures only

very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 4A, C) non striate, humeral umbone absent, bordered laterally. Surface
alutaceous, finely shagreened, with slightly indicated strial punctures (more noticeable in
apical half), rather longitudinally oriented, basic surface punctation almost obsolete, punctures

very sparse and superficial, present only in some areas, in others completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, slightly shiny with weak blue tinge, setation relatively sparse, short, brownish.

Meso-metaventral process prominent (reaching level of mesofemora in lateral aspect),
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angulate in lateral aspect, slightly projected anteriad, rounded apically, irregularly coarsely
punctate. Meso-metaventral plate with several coarse punctures, irregularly punctate, setation
short and brownish. Abdominal ventrites scabrous, slightly shiny with weak blue tinge,

covered with sparse, relatively short brownish setation.

Legs (Figs 16A, E, 17A). Femora with microsculpture, shiny, on few areas with weak
blue tinge, almost impuncate. Exterior edge of protibia with nine teeth, tooth III turning out of
line, lower than others; tooth III large, not flat as others, considerably wide, its anterior edge
shorter than posterior, base forming short arch; tooth I bifid, exterior tooth shorter than
interior. Posterior ridge consisting of side row of seven small denticles (largest denticle
penultimate; on opposite tooth IV) alternating with depressions, narrow carina absent. On
opposite to tooth III, one protibia denticle, but well developed, tooth apex situated anteriorly
of denticle apex; posterior ridge noticeably declining between ultimate small denticle in
posterior ridge and protibia denticle, area with one or two small, almost imperceptible

denticles; area anteriorly of protibial denticle with four small denticles.
Aedeagus. Parameres as in Fig. 20A, E.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the

frontoclypeal Y-shaped suture can only be indicated very slightly until absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to nine teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with five to nine denticles alternating with
depressions. Area between ultimate small denticle in posterior ridge and protibia denticle in
ventral aspect with one to two small, almost imperceptible denticles. Area anteriorly of

protibial denticle with three to five small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 4B) differs from male as follows: clypeal tubercle as a rule less developed; tooth

IIT on exterior edge of protibia not turning out of line, flat as others; tooth I simple; protibial
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ridge consisting of row of small denticles, alternating with depressions, narrow carina absent,

on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with six to nine teeth. Protibial ridge expressed as a row of
denticles with eleven to seventeen denticles alternating with depressions. The last paragraph

for variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old abraded

specimens are morphologically very difficult to identify.

Distribution. So far known from several localities in north-western Syria, mainly from the

Syrian coastal mountain range (see map, Figs 21, 22).

Jekelius (Jekelius) brullei (Jekel, 1866), “stat. nov.”
(Figs SA-E, 6A-D, 14C, 15C, 18C, 19C, 21, 23)

Geotrupes (Thorectes) brullei Jekel, 1866: 554 (original description).

Geotrupes creticus Fairmaire, 1876: 25 (original description) ,,syn. nov.*

Type locality. “Peleponnesus (Morée); Algeria”.

Type material (1 specimen). GREECE: Syntype & (6A-D) ,,Griechen- | land [p] || Coll. C. Felsche |
Kauf 20, 1918 [p] || Brullei | Jekel [hw] || Typus [p, red label]*.

Additional material examined. GREECE, Créte province: 1 & (HNHM), Creta, without date, E.
Frivaldszky Igt. et coll.; 19 (ANHM), Crete, without date and collector’s name, coll. D. v. d. Hoop; 1 ¢
(MNHN), same data, coll. L. Bedel; 2 99 (ANHM), same locality, without date, v. O. [=Oertzen], coll. C. & O.
Vogt, Acq. 1960; 1 & 1 @ (MNHN), Creti, without date and collector’s name, coll. D. Sharp 1890; 1 &
(MNHN), Meskla, iv.[19]71, Sigv [=Pluot-Sigwald Igt.]; 1 & (ANHM), 17km ZW v. Iraklion, nom. Iraklion,
Marathos, 350m, 26.x.1972, A. C. & W. N. Ellis Igt.; 1 @ (ZSMC), Mon. Vrondisi, 1.v.1985, L. & H. Freude
lgt.; 1 Q (MNHB), Chania, Pelion, 8.iv.1987, c. J. Frisch lgt.; 1 & (OHCB), Rhodopos Halbinsel [=peninsula],
17.x.[19]199, Dr. K. Handke Igt.; 9 33 2 29 (ZSCM), Omalos plants, 14.x.2000, O. Mehl Igt.; 1 & (JSCP),
Hania env., Omalos plain, 31.iii.2004, J. & H. Batelka lgt.; 2 33 2 29 (SMTD), Rethymn., Ida mts., ca. 3km
S of Anogia, 800-1000m, 21.x.2006, M. Schiilke Igt., road side at 6.00 p.m.; 1 @ (DFPE), Loutraki at Anogia,
3.v.2009, B. Byk Igt.; 1 @ (JSCP), 2 km S of Agonia, 35°16'22"N 24°53"25"E, 900m, 2.x.2009, R. & H. Fouqué
Igt.; 1 @ (JSCP), Rouwas forest, 35°09'54"N 24°54'54"E, 950m, 10.x.2009, R. & H. Fouqué lgt.; 1 & (JSCP), 1
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km NE Omalos, 35°21'19"N 23°54'38"E, 1150m, 16.v.2017, R. Rejzek Igt.; 1 3 1 @ (DSCP), NE of Epanochori,
35°20'05"N 23°51'09"E, ca 920m, 18.iv.2018, L. Hrlizova, D. Kral & D. Sommer Igt. Peloponnese province: 5
33 5 Q9 (SMTD), Parnon V, Umg. Vamvakou, 950-1200 m, without date, Muche 1gt.; 1 @ (MNHN), Pres
Corynthe, without date, P. Gonnadius Igt.; 18 (ANHM), Taygetos, without date and collector’s name; 1 &
(IRSB), same data; 1 & 1 @ (MNHN), same data; 1 & (ZSMC), same data; 5 33 4 29 (ZSMC), Taygotus,
without date and collector’s name; 1 @ (MNHN), Cambos, v.1901, Holz Igt; 1 @ (ZSMC), Tripolis,
24.iv.[19]05, [?]recht Igt.; 1 & (ZSMC), same locality, 25.iv.[19]05, Hrl, Sammlung Dr. K. Daniel; 1 @
(MNHN), same locality, 2.v.[19]63, L. Muriaux Igt.; 1 & (ZSMC), Trypi, 5.v.[19]05, without collector’s name; 1
4 1 Q (MNHN), Argos, 29.iii.[19]59, H. Coiffait Igt.; 7 33 1 @ (ANHM), Lakonia, 12km W. v. Sparty, 1000—
1300m, 1.x.1962, without collector’s name, Ent. Exc. Zodl. Mus.; 1 @ (JSCS), Poliana, Taygetos, 900 mtr,
14.vi.1964, W. Robenz lgt.; 2 34 (MNHN), Mt. Kylini, 1800-2300m, 26.vii.[19]70, C. Jeanne Igt.; 1 @ (JSCS),
Argolis, Pass SW of Argos, 400m, iv.1977, Kritschmer Igt.; 1 & 1 @ (VMCP), 45km N of Sparti, 11.v.1979, M.
Rakovi¢ Igt.; 1 & 1 Q (ZSMC), Akrokorinth, 20.-27.v.1980, K. u. S. Wellschmied Igt.; 2 33 1 Q (ZSMC), same
locality, 24.iv.1984, H. & L.Freude Igt.; 3 33 3 29 (JSCS), Kyllini b. Kastanea, 9.iv.1982, Kritschmer Igt.; 1 &
(ZSMC), Palaco Epidavrus, 27.iv.1984, H. & L. Freude Igt.; 1 & 1 @ (ZSMC), Ligourion, 29.iv.1984, H. &
L.Freude; 1 @ (MNHB), Stavropigio, Kalamata, 10.iv.1987, c.J. Frisch Igt.; 1 & (HSCB), Phrusicina, Nemea,
12.iv.[19]87, Fery lgt., Schafskot [=sheep’s excrement]; 1 & (HSCB), Astros Umg., Bach [=creek], 12.iv.[19]87,
Fery lgt., tot [=dead]; 1 & 2 Q2 (MNHB), Akrokorinth, Korinth, 15.iv.1987, c. J. Frisch Igt.; 1 @ (SZCM),
Hellas, Lakonia, 5 km S of Monemvassia, 31.iii.1988, A. K. Link Igt.; 3 &8 6 99 (ZSMC), Megalopoli,
iii.[19]90, Menrad lgt.; 1 & (ZSMC), same locality, Kar[?]ena, iii.[19]90, Menrad lgt.; 1 & (ZSMC), Levidi,
31.iii.[19]90, Menrad Igt.; 1 & (DSCP), same locality, 2.v.1993, Skoupy Igt.; 1 & 2 99 (ZSMC), Oliyirtos—
Geb[irge]. [=mountains], 31.iii.[19]90, Menrad Igt.; 3 33 3 29 (SZCM), Poliani, iv.[19]91, S. Ziani lgt.; 10
33 12 29 (SZCM), Stimfalia, iv.[19]91, S. Ziani Igt.; 1 Q@ (SZCM), Tripi, 900m, iv.[19]91, S. Ziani Igt.; 1 &' 1
Q (SZCM), Tripoli, iv.[19]91, S. Ziani Igt.; 1 & (JSCP), Gytheion, 30.v.1991, J. Schneider Igt.; 1 & (SZCM),
Acro Corinto, 22.x.[19]91, Talamelli lgt.; 2 9 (SZCM), Kalavryta, 22.x.[19]91, Talamelli Igt.; 2 33 3 29
(USCK), Korinthos, 30.v.1992, M. Sarovec lgt.; 1 @ (SZCM), Korinthio-Zemeno-Kesari, 11.v.[19]94, Talamelli
lgt; 1 & 1 @ (USCK), Taigetos, Anavriti, 31.v.1996, U. Schaffrath Igt.; 1 @ (JSCP), Tolo, 28.x.1997, A.
Mikyska Igt.; 1 & 2 Q9@ (NMPC), Akrokorinthos, 30.iii.1998, F. Stahlavsky lgt., coll. D. Kral; 1 & (NMPC),
Arkadia, Menalo-Geb. [Mt.], SW, Levidi, 1625m, 37°39'06N 22°15'48E, 22.iv.1998, Behne lgt., Ski-Center,
Tannenwald [=Fir forest, Abies sp.], unter Steinen [=under stones], coll. D. Kral; 1 & (NMPC), Ithilo env.,
22.v.1998, Svarc Igt., coll. D. Kral; 1 & (JSCP), Aeropoli vill. env., 25.v.2003, J. Micka lgt.; 1 & (DFPE),
Alagonia, 7.iv.~30.v.2004, Kavka Igt.; 1 & (ERCS), Zemeno sii Xylokastro, 26.vi.2005, W. Ziegler 1gt.; 1 &
(Eichler), Amigdalies, 6.x.2005, T. Kwast lgt.; 2 99 (DFPE), Mili-Tripoli, 14.v.2008, P. Gorski lgt.; 1 &
(DFPE), Karyes ad.Tripoli, 19.-25.v.2009, A.Wozniak lgt.; 1 & (DFPE), Menalon Mits., 23.v.2009, P. Gorski
lgt.; 5 33, 2 Q2 (JSCP), Arkadia, Mts. Menalo, Lakes Rouchi, 5km E of Vitina, 37°40'N 22°14'E, 1470m, 27.—
28.v.2009, D.Navratil Igt.; 2 &3 (JSCP), Lakes Rouchi, 6km E of Vitina 6km E, 1470m, 37°40'N 22°14'E, 27.—
28.v.2009, J. Kadlec lgt.; 3 33 1 @ (JSCP), Krioneri vef. Camp, 1600-2000 m, 29.v.2009, without collector’s
name; 1 & 1 @ (JSCP), Menalo Mt., Arkadia distr., Roino env., 20.—31.v.2010, L. Cerny Igt.; 1 & 1 @ (ERCS),
Taygetos Oros, Profitis Ilias (Berg), Ostseite, 2000m, 27.vi.2011, E. RéBner Igt.; 1 & 1 @ (JSCP), West Attica,
Pissia, 38°1'35.86"N 23°0'18.52"E, 27.v.2012, K. Hodek Igt.; 2 33 4 99 (JSCP), Menalo Mts., 1200-1600m,
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10.v.2013, Barries Igt.; 1 @ (DFPE), Moni Varson at Trypolis, 21.v.2015, A. WozZniak Igt.; 1 @ (SZCM),
Taygetos Mts., Profitis Ilias, 36.954026N 22.364374E, 1600 m, 3.viii.2015, S. Beretta Igt., above the refuge; 3
432 29 (DSCP), 4 33 6 29 (NMPC),NE of Ano Lousi, 38°00'29"N 22°08'57"E, ca. 1240m, 14.iv.2018, L.
Hrizova, D. Kral & D. Sommer lgt.; 11 33 12 29 (DSCP), 11 38 15 29 (NMPC), NEE of Kalavryta,
38°03'12"N 22°08'15"E, ca. 690m, 14.iv.2018, L. Hriizova, D. Kral & D. Sommer lgt.; 2 33 2 29 (DSCP), 2
33 3 99 (NMPC), S of Thanas, 37°28'12"N 22°22'00"E, ca. 750 m, 16.iv.2018, L. Hriizova, D. Kral & D.
Sommer Igt.; 3 438 2 29 (DSCP), 2 99 (NMPC), E of Kandila, 37°46'16"N 22°23'27"E, ca. 1000m,
16.iv.2018, L. Hrtizov4, D. Kral & D. Sommer Igt.; 7 33 5 9 (DSCP), 3 438 3 29 (NMPC), Stymfalia lake,
37°51'11"N 22°28'S8"E, ca. 650m, 16.—17.iv.2018, L. Hrtizova, D. Kral & D. Sommer Igt. West Greece
province: 1 Q@ (SMTD), Cumani, without date, Brenske Igt.; 1 @ (IRSB); same data, coll. Prof. Schneider,
Vermicht 1903; 1 & (ANHM), Helmos, without date and collector’s name, coll. C & O. Vogt, Acq. 1960; 1 &
(MNHN), Patras, 22.v.[19]05, without collector’s name; 2 99 (ZSMC), same data; 1 @ (ZSMC), same data,
coll. Dr. K. Daniel; 3 33, 2 99 (HNHM), Indema, Khelmos, 22.-23.iv.1936, Dr. J. Fodor Igt.; 1 @ (MNHN),
Kato Vlassia, iv.1963, L. Muriaux Igt.; 8 & 10 29 (MNHN), Mont Chelmos, 30.vii.1971, J. Baraud Igt.; 1 @
(NMPC), Mt. Chelmos, Kalavryta env., 27.vi.[19]80, J. Pivka Igt., coll. D. Kral; 1 & (USCK), Aroania-Chelmos,
21.vi.1981, J. & M.Slama lgt.; 1 & (USCK), Kalavrita, 18.viii.[19]84, F. Kantner Igt.; 19 (ANHM), Kalavryta,
20.v.1987, H. Teunissen Igt.; 1 @ (HKCS), same locality, 14.vi.[20]05, H. Pautz Igt.; 1 & 1 @ (JSCS), Lambia,
60km SW of Kalavrita, 24.v.1989, Persohn Igt.; 1 &, 5 @9 (SZCM), Tripotama, iv.[19]91, S. Ziani lgt.; 2 33 1
Q (ARCL), Ahaia, Chelmos, N38°01'20" E22°10'36", 1470m, 12.vi.1997, J. Dils-Faes lgt.; 5 @9 (DEIC),
Achaia, Chelmos Geb., O [=ost, =east] Kalavrita, Xerokambos, 38°00°4IN 22°11°34E, 1600 m, 27.iv.1998,
Behne lgt., N Hang [north hillside], unter Steinen [=under stones]; 3 @@ (DKCP), same data; 1 & (ARCL),
Ahia-Gebirge [=mountain], 9km W of Kalavrita, 5 km W of Skepasko, 4 km S of Drosato, Umg. Gaumenissa,
38°03'15"N 22°01'29"E, 720m, 27.-28.x.2008, A. D. u. Ph. Steidel & H. Mehlhorn Igt.; 1 & (DFPE), Koumanis
at Foloi, 28.v.2009, P. Gorski lgt.

Redescription (J) (Figs 5A, C-D, 6A-C). Body (Figs 5A, E, 6A-B). Oblong, strongly
convex, dorsal surface black, alutaceous; ventral surface and legs moderately shiny; claws and

setation brownish to black.

Head (Figs 5D, 6C). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with distinctly prominent tubercle,
tubercle situated slightly posteriorly of imaginary line through the center of genal suture,
tubercle apex rounded in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, almost
parallel laterally, rounded anterolaterally. Genal suture conspicuous, slightly concave. Clypeal
and genal surface shallowly but remarkably rugopunctate. Mandibles slightly assymetrical,

with semicircular outer outline and acuminate subapical and apical exterior teeth.
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Pronotum (Figs 5A, 6A) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then
moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial
midline only very slightly indicated. Surface slightly microsculptured (shagreened),
punctation simple, almost regularly spaced, dense, punctures separated by one and more than

their diameter discally, denser in anterior depressions, sparser laterally and basally.

Scutellum (Figs 5A, 6A) widely triangulate, lateral margins slightly regularly
rounded, except basal margin slightly bordered, very slightly microsculptured discally,

punctures only very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Figs 5A, C, 6A-B) non striate, humeral umbone absent, bordered laterally.
Surface alutaceous, finely shagreened, with slightly indicated strial punctures (more
noticeable in apical half), rather longitudinally oriented, basic surface punctation almost
obsolete, punctures very sparse and superficial, present only in some areas, in others

completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, slightly shiny, setation relatively sparse, short, brownish. Meso-metaventral process
distinctly prominent (reaching level of mesofemora in lateral aspect), angulate in lateral
aspect, regularly rounded, considerably wide in ventral aspect, projected anteriad, irregularly
strongly coarsely punctate. Meso-metaventral plate coarsely irregularly punctate, setation
short and brownish. Abdominal ventrites scabrous, slightly shiny, covered with sparse,

relatively short brownish setation.

Legs (Figs 14C, 15C). Femora with microsculpture, semialutaceous, on few areas with
weak blue tinge, almost impuncate. Exterior edge of protibia with seven teeth, tooth III
turning out of line, lower than others; tooth III large, pyramidal, narrow, anterior edge longer
than posterior, base short, rising gradually; tooth I bifid, interior lobe shorter than exterior.
Posterior ridge consisting of side row of six small denticles (largest denticle penultimate;
between tooth IV and V) alternating with depressions, narrow, but strongly developed carina
(between side row of denticles and exterior teeth) increasing next to third denticle and

declining before protibia denticle. On opposite to tooth III, one protibia denticle, but well
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developed, tooth apex situated tooth apex situated only slightly posteriorly of denticle apex;
posterior ridge noticeably declining between ultimate small denticle in posterior ridge and
protibia denticle, area without small, almost imperceptible denticles; area anteriorly of

protibial denticle with seven small denticles.
Aedeagus. Parameres as in Figs 18C, 19C.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the
frontoclypeal Y-shaped suture can only be indicated very slightly until absent. Ventral surface
and legs moderately shiny with weak blue tinge, which can be indicated very slightly until

absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to eight teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with five to six denticles alternating with
depressions. Area between ultimate small denticle in posterior ridge and protibia denticle in
ventral aspect with one small, almost imperceptible denticle, or without. Area anteriorly of

protibial denticle with three to five to seven small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 5B) differs from male as follows: clypeal tubercle as a rule less developed; tooth
IIT on exterior edge of protibia not turning out of line, flat as others; tooth I simple; protibial
ridge consisting of row of small denticles, alternating with depressions, narrow carina absent,

on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with six to nine teeth. Protibial ridge expressed as a row of
denticles with ten to fourteen denticles alternating with depressions. The last paragraph for

variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old abraded

specimens are morphologically very difficult to identify.
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Distribution. So far known only from the Peloponnese peninsula and Crete (Greece) (see

map, Fig. 21, 23).

Jekelius (Jekelius) “dalmatinus”
(Figs 7A-E, 14D, 15D, 18D, 19D, 21, 23)

Type locality. “Croatia Krk isl., NE of Omisalj, airport, 45°13'N 14°34'E, cal00 m”.

Type material (81 specimens). CROATIA, Primorje-Gorski Kotar province: Holotype & (NMPC)
(Fig. 7A, C-E) “Croatia, 9.x.2017, Krk isl. | NE of OMISALIJ, airport | 45°13'N 14°34'E, cal00m | D. Kral & D.
Sommer Igt. [p]”. Paratypes: allotype, ¥ (NMPC) (Fig. 7B), paratypes, 17 33 22 Q9 (NMPC), 2 33 8 29
(DSCP), same data as holotype; 1 & (MNHN) “Bakar | 13. 10. 1902 || Yugoslavia | prope Trieste”; 1 @ (CNHM)
“KVARNER | KRK | MIKSIC I. [hw] || 6566 [p]”; 1 & (IRSB) “CROATIA | Platak [hw] | G. Depoli [leg.]
[without date, p] || R. Mus. Hist. Nat. | Belg. I. G. 12.423 [=IRSB, p] || R. Miksi¢. det., 19[??] | Geotrupes |
brullei Jek. [p]*; 1 & (CNHM) “Losinj.3.94. | til[??] [hw] || | Geotrupes | brullei (Jek.) | [other side] coll. Ko¢a |
det. Mik8ic [hw] || 5315 [hw]”; 1 @ (HNHM) “Lussingrande | 1938.XL.8. Entz. [hw] || G. laevigatus | a. creticus
[hw] | det. Dr. Enrddi [p]”; 1 @ (CNHM) “Krk — Prim. | X.[19]48 [hw] | [other side] TRNOVEC | IGALFFY —
CROAT. || Thorectes v.Brullei [hw]”; 1 & (NMPC) “CROATIA, inv. KRK | 4 km NW STARA BASKA | 18.—
19.9.1995 | M. MIKAT lgt. [p] || ex. coll. David Krél | National Museum | Prague, Czech Republic [p]”; 8 43, 4
QQ (JSCP) “CROATIA — CRES isl. | 45°06'42.43"N — 14°20'08.29"E | BELI vill. env., 330m | 4.9.2009, Jan
Schneider leg. [p] || Jan Schneider | collection | PRAGUE | Czech Republic [p, blue label]”; 1 & (JSCP)
“CROATIA — CRES isl. | 45°06'42.43"N — 14°20'08.29"E | BELI vill. env., 330m | 4.9.2009, Jan Schneider leg.
[p] | COLLECTION | JAN SCHNEIDER | PRAGUE | CZECH REPUBLIC [p, blue label]”; 1 & (JSCP)
“CROATIA — CRES isl. | 45°06'42.43"N — 14°20'08.29"E | BELI vill. env., 330m | 4.9.2009, Jan Schneider leg.
[p]”; 1 & (NMCP) “CRO, Krk (isl.) | Baska, ca500m | IX.1999, L. Jufi¢kova Igt. [p]”; 1 & (NMCP) “CRO, Krk
(isl.) | Punat | IX.1999, L. Juiickova lgt. [p]”; 1 & 2 29 (ALCA) “KROATIEN | Insel Krk [p] | 17.-25.5.96 | U.
Baska [hw] | leg. Drack [p]”; 1 @ (ALCA) “KROATIEN | Insel Krk [p] | 24.6.989 | leg. Drack [p]”; 2 3&
(ALCA) “YU-Kroatien [p] | Baska/Krk [hw] | 11.9.90 leg. Drack [hw]”; 1 & (HFCB) “31.3.87 Yugoslav. | Insel
Krk | Schafskot | Fery leg. [hw]”; 1 & (DFPE) “Croatia bor. occ., Njivice | Krk island, 25-31.VIIL.97 | leg. P.
Kabatek [p]”.

Additional material examined. BOSNA & HERCEGOVINA, Federation of Bosnia &
Herzegovina: 1 & (CNHM), Klobuk Kod Ljubuskog, without date, Cerar Igt.; 1 & (ANHM), Mostar, without
date, Matzenauer Igt., coll. D. v. d. Hoop. Republika Srpska: 2 9@ (MNHB), 1 @ (NMPC), Trebinje, without
date and collector’s name. CROATIA, Dubrovnik-Neretva province: 1 & (CNHM), Mljet, 12.v.[19]12,
without collector’s name; 2 33 (CNHM), Pupnata, x.1915, without collector’s name; 1 @ (CNHM), Kupari,
28.ix.[19]28, W. Liebmann lgt.; 1 Q@ (NMPC), Ins. Mljet, viii.1980, Hoffer lgt., ex. coll. D. Kral; 1 & 1 Q
(JSCP), Trpanj, 19.ix.1988, Dr. Slaba Igt.; 1 & (OHCB), Peljesac island, Kuna, 42°58'127"N, 017°20'746"E,
18.-24.vi.2010, O. Hillert Igt. Istria province: 1 & (ZSMC), Pola, without date and collector’s name; 2 33 2
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QQ (ZSMC), same locality, 11.4.1906, without collector’s name; 1 3 1 @ (MNHB), 3 &4 1 @ (SMTD), same
locality, 11.ix.1912, W. Ramme lgt.; 2 33 1 @ (SMTD), Rovigno, v.1914, P. Schulze Igt.; 1 & (HNHM),
Rovinj, t6] Ek-re, 3.x.1958, Pécs lgt.; 3 33 2 @9 (ZSMC), Pula, 11.ix.[19]64, Dr. Etinger Igt.; 1 ¢ (Karlsruhe),
Vrsar-Flengi, 21.viii.[19]66, Riegelbauer lgt.; 1 & (NMPC), Rabac, 26.viii.1967, without collector‘s name, ex.
coll. D. Kral, ové&i trus [=sheep dung]. Lika—Senj province: 1 & (NMPC), Prizna, Gratlina, 50m, 11.x.1996, L.
Adam Igt., Festuco—Poietum bulbosae, kecsketragyabol. Primorje-Gorski Kotar province: 1 & (NMPC),
Fiume, without date and collector’s name; 2 3'& (ZSMCQ), Ins[el]. Unie, without date and collector’s name; 1 &
(ZSMC), same locality, 7.iv.1914, without collector’s name; 1 @ (ZSMC), same locality, 12.iv.1914, without
collector’s name, coll. Neuhause; 1 & (ZSMC), same locality, 17.vi.1914, without collector’s name, coll.
Pauliano; 1 &' 2 99 (SMTD), Arbe, ix.1927, P. Schulze Igt.; 1 & (SMTD), Insel Rab, 27.ix.[19]37, G. Enderlein
S. Igt; 7 33 6 29 (SZCM), Porozina, 12.viii.[19]76, M. Leroy lgt.; 2 && (HNHM), Kamenjak, 700m,
9.v.1996, L. Adam lgt., Seslerio—Ostryetum carpinifoliae, talajrél. Split-Dalmatia province: 1 @ (CNHM),
Komiza, without date and collector’s name; 2 Y9 (CNHM), Prapoinica—Vrgorac, without date and collector’s
name; 1 & (ANHM), Sucurac, without date and collector’s name, coll. D. v. d. Hoop; 1 & (MNHN), Neresi,
iv.1908, Novak Igt.; 1 & 2 29 (CNHM), 4 33 (MNHB), Kozjak, 30.ix.[19]26, Novak Igt.; 1 & (CNHM), same
locality, 30.ix.[1926], without collector’s name; 1 & 1 @ (MNHB), Klis, 11.v.[19]31, Dr. Feige lgt.; 1 &
(MNHB), Hvar, 20.v.[19]37, Dr. Feige lgt.; 2 33 (CNHM), Trnovec, Solin, xi.[19]47, Igalffy lgt.; 1 @ (JSCS),
Mosor, Dugo-Polje, 400m, x.1974, Kritschmer lgt., coll. J. Schénfeld; 3 834 1 @ (JSCP), Dugopolije env., 16.—
18.iv.2002, V. Zieris Igt.; 1 @ (NMPC), Kozjak env., Lecevice, 3.v.2003, J. Prouza lgt. Zadar province: 2 3J
(MNHB), Zara, without date and collector’s name; 2 &3 (CNHM), same locality, iv.[19]14, Novak Igt.; 2 33 1
Q (MNHN), same locality, 1.x.[19]16, Novak Igt.; 1 & 1 @ (SMTD), same locality, viii.[19]27, von. V. Veidelv
& von Lengerken lgt.; 1 @ (MNHN), Obbrovazzo, xi.[19]13, Novak Igt.; 2 33 1 @ (CNHM), Bilisane, Obrovac,
5.xi.[19]13, Novak Igt.; 1 & (CNHM), same locality, 5.xi.[19]13, without collector’s name; 2 33 (CNHM),
same locality, 5.xi.1926, without collector’s name; 1 @ (CNHM), Zegar, 1ii.[ 19]14, without collector’s name; 3
33 (CNHM), same data, but 3.iii.1914; 2 29 (CNHM), Pasman, 3.xi.[19]29, Novak lgt.; 2 33 1 @ (CNHM),
Bosava, 5.ix.[19]29, without collector’s name; 3 33 3 @9 (CNHM), Kornat, 20.x.1933, without collector’s
name; 1 4 1 @ (CNHM), Zman, 27.ix.1954, without collector’s name; 3 99 (JSCS), Insel Pag, ix.1981,
Kratschmer Igt., coll. J. Schonfeld, w[est]. Pag, Quercus; 2 9 (HFCB), same locality, 1.iv.[19]87, Fery Igt.,
Schafskot [=sheep dung]; 1 & (HFCB), same data, Eselskot [=donkey dung]; 4 &, 4 29 (NMPC), Kolan, 3.—
4.ix.2014, J. Rybnicek lgt., ex. coll. D. Kral; 2 33 2 29 (NMPC), 2 338 3 29 (DSCP), E of Jasenice, 44°14'N
15°36'E, ca. 90m, 10.x.2017, D. Kral & D. Sommer Igt.

Non-localized material or inaccurate localization. CROATIA, Istria province: 1 @ (ZSMC), Istria,
without date and collector’s name; 1 @ (ZSMC), same locality, ix.1910, without date and collector’s name; 6
33 2 99 (Karlsruhe), same locality, 14.-31.viii.[19]66, Riegelbauer lgt.; 1 & (Karlsruhe), Istrien, without date

and collector’s name, coll. Riegelbauer.

Description (3) (Fig. 7A, C-D). Body (Fig. 7A, C). Oblong, strongly convex, dorsal surface
black, semialutaceous; ventral surface and legs moderately shiny; claws and setation brownish

to black.
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Head (Fig. 7D). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with slightly indicated tubercle,
tubercle situated distinctly posteriorly of imaginary line through the center of genal suture,
tubercle apex acute in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, evenly
rounded. Genal suture conspicuous, slightly concave. Clypeal and genal surface shallowly but
remarkably rugopunctate. Mandibles slightly assymetrical, with semicircular outer outline and

acuminate subapical and apical exterior teeth.

Pronotum (Fig. 7A) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then
moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial
midline only very slightly indicated. Surface dense microsculptured (shagreened), punctation
simple, almost regularly spaced, very dense, punctures separated by one to two (or less) of

their diameter discally, denser in anterior depressions, sparser laterally and basally.

Scutellum (Fig. 7A) widely triangulate, lateral margins slightly regularly rounded,
except basal margin slightly bordered, very slightly microsculptured discally, punctures only

very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 7A, C) non striate, humeral umbone absent, bordered laterally. Surface
semialutaceous, finely shagreened, with slightly indicated strial punctures (more noticeable in
apical half), rather longitudinally oriented, basic surface punctation almost obsolete, punctures

very sparse and superficial, present only in some areas, in others completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, shiny, setation relatively sparse, short, brownish. Meso-metaventral process
distinctly prominent (reaching level of mesofemora in lateral aspect), angulate in lateral
aspect, almost acute, considerably narrow in ventral aspect, projected anteriad, irregularly
strongly coarsely punctate. Meso-metaventral plate coarsely irregularly punctate, setation
short and brownish. Abdominal ventrites scabrous, shiny, covered with sparse, relatively short

brownish setation.

54



Legs (Figs 14D, 15D). Femora with microsculpture, shiny, on few areas with weak
blue tinge, almost impuncate. Exterior edge of protibia with seven teeth, tooth III turning out
of line, lower than others; tooth IIl small, slightly pyramidal, narrow, anterior edge longer
posterior, base long, rising gradually, nearly straight; tooth I bifid, interior lobe shorter than
exterior. Posterior ridge consisting of side row of five small denticles (largest denticle
ultimate; opposite tooth IV) alternating with depressions, narrow, small, faintly developed
carina (between side row of denticles and exterior teeth) increasing next to the punultimte
denticle and declining before protibia denticle. On opposite to tooth III, one protibia denticle,
but well developed, tooth apex situated against of denticle apex; posterior ridge noticeably
declining between ultimate small denticle in posterior ridge and protibia denticle, area without
small, almost imperceptible denticles; area anteriorly of protibial denticle with four small

denticle.
Aedeagus. Parameres as in Figs 18D, 19D.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the
frontoclypeal Y-shaped suture can only be indicated very slightly until absent. Ventral surface
and legs moderately shiny with weak blue tinge, which can be indicated very slightly until

absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to eight teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with five to six denticles alternating with
depressions. Area between ultimate small denticle in posterior ridge and protibia denticle in
ventral aspect without small, almost imperceptible denticle. Area anteriorly of protibial

denticle with three to five small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 7B) differs from male as follows: clypeal tubercle as a rule less developed; tooth

IIT on exterior edge of protibia not turning out of line, flat as others; tooth I simple; protibial
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ridge consisting of row of small denticles, alternating with depressions, narrow carina absent,

on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with six to eight teeth. Protibial ridge expressed as a row of
denticles with eleven to fourteen denticles alternating with depressions. The last paragraph for

variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old abraded

specimens are morphologically very difficult to identify.

Distribution. So far known from coastal parts of Bosna & Hercegovina and Croatia (see map,

Figs 21, 23).

Jekelius (Jekelius) “graecus”
(Figs 8A—E, 14E, 15E, 18E, 19E, 21, 23)

Type locality. “Greece, NNE of Kyriaki, 38°22'39"N 22°48'16"E, ca. 900 m”.

Type material (22 specimens). GREECE, Central Greece province: Holotype 5 (NMPC) (Fig. 8A,
C-D) “Greece, 17.iv. 2018 | NNE of KYRIAKI, ca900m | 38°22'39"N 22°48'16"E | L.Hrtzova, D.Kral &
D.Sommer lgt. [p]”. Paratypes: allotype, @ (NMPC) (Fig. 8B), paratypes, 4 33 2 29 (NMPC), 8 33 6 @2
(DSCP), same data as holotype.

Additional material examined. GREECE, South Aegean: 2 &34 (IRSB), Ile Andros, 2.iv.1960, S.
Breuning lgt., R. I. Sc. N. B. 1. G. 23.112; 1 & 2 2Q (SMTD), Naxos, Nove.[mber] 1982 [= xi.1982], Legakis
lgt., pitfall traps. Attica province: 1 & 2 99 (MNHN), 2 44, 2 99 (ZSMC), Athen, without date and
collector’s name; 1 & (MNHB), same locality, without date, Beranek lgt.; 1 @ (MNHN), Athenes, without date
and collector’s name; 1 &' 1 @ (MNHN), same locality, without date, Ch. J. Lange Igt.; 1 & (HNHM), Cykladen,
Keos, v. Oertzen Igt.; 1 & (ZSMC), Kephisia, 23.iv.[19]05, H. lgt., Sammlung Dr. K. Daniel; 1 @ (MNHN),
Golfe de Corinthe, Itea, 1918, Kapit Magdelaine Igt.; 16 33, 15 @9 (MNHN), Attique, Keratea, 12.iii.[19]59,
H. Coiffait lgt.; 2 33 1 @ 1 spec. (MNHN), Attique, Hymette, 16.iv.[19]59, H. Coiffait lgt.; 1 @ (MNHB),
Attica, 30.ii.[19]70, without collector’s name; 1 & (HNHM), Attiki, Paiania, 100 m, 3.iv.1978, J. Papp lgt. 2 33
2 Q9 (NMPC), 3 338 2 29 (DSCP), SWW of Vilia, 38°08'54"N 23°17'59"E, ca. 570m, 13.-14.iv.2018, L.
Hriizova, D. Kral & D. Sommer Igt. Central Greece province: 2 33 1 @ (ANHM), Akarnania omgeving
[=surroundings], Amphilochia, 6.x.1962, without collector’s name, Ent. Exc. Zodl. Mus.; 4 334 1 @ (ANHM),
Parnassos, without date, v. Oertzen lgt., Collectiec C. & O. Vogt, Acq. 1960; 1 & 1 @ (ANHM), Makronision,
without date, v. Oertzen lgt., Collectie C. & O. Vogt, Acq. 1960; 1 & 1 @ (ANHM), Karpenision, Tymfristos
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Geb.[irge, = mountain], 1900 m, 21.vii.[19]71, Wagener Igt.; 1 @ (MNHB), Chalkis, Euboea, iii.[19]26, Holtz
lgt.; 1 & (ZSMC), Parnass, 15.-16.v.1938, L.+H. Freude Igt.; 1 Q@ (ZSMC), Parnass, 14.-16.7.[19]38, L.+H.
Freude Igt.; 1 & (MNHN), Attique, Mt. Parnas, 15.iv.[19]59, H. Coiffait lgt., ex. coll. J. Baraud; 1 @ (JSCS),
Evrytania, Tymfristos, 1300 m, iv.1973, Krdtschmer Igt.; 1 & 1 @ (HNHM), Lamia, Oita Mts., 1500m,
18.x.1980, Peregovits Igt.; 1 & (ANHM), Euboea, Amarinthos, 27.iv.1987, J. A. W. Luccas Igt.; 6 33 11 29
(HNHM), Parnaf, Delphi, 6.iv.[19]87, Witzgall Igt.; 1 & 1 @ (ARCL), 1 @ (VMCP), Sterea Ellas, Eratini,
25.v.1981, Probat Igt.; 1 @ (VMCP), Sterea Ellas, Parnassos Oros, 2000m, 9.vi.1981, Probat Igt.; 2 9 (ZSMC),
Parnass, 1800-2000m, 29.v.1987, H. & L. Freude Igt.; 1 & 1 Q (ZSMC), same locality, 2.vi.1987, H. & L.
Freude Igt.; 1 @ (ZSMC), Euboa, Dirphis, 12.v.1988, L.+H. Freude Igt.; 1 9 (USCK), Parnassos, Delphi, 1200
m, 11.iv.1989, Karner lgt.; 1 Q@ (USCK), Parnassos, Kalyvia, 11.iv.1989, Frisch & Fulda lgt., FH136; 1 &
(IRSB), Ile d’Eubée, Rovies, 20.v.1989, ex coll. J.-M. Warlet; 1 @ (Karlsruhe), Siid. Parnass, 1600m, 1.—
10.vi.1990, E. Bettag 1gt.; 1 @ (NMPC), Delphi, 24.ix.1992, Tomas Sitek lgt.; 1 &, 1 Q@ (JSCP), Timfris6s Mts.,
Karpenissi, 1900-2200m, 23.v.1997, P. Bulirsch Igt.; 2 29 (JSCP), SW of Vardotssia Mts., Dafnos vill. env.,
1400-2000m, 26.v.1997, P. Bulirsch Igt.; 1 & 1 @ (HKCS), 1 & (ERCS), Parnassos Gebirge [=mountain], Ski
Center Parnassos, 19.vi.[20]05, H. Pautz lgt.; 2 &34 (ERCS), Mt. Parnassos, Parnassos ski resort, 38°34'02.4"N
22°34'23.1"E, 2200m, 26.iv.2007, Schnitter & Arndt Igt., alpine Matten (z.T. Schneefel-der); 1 & 2 29
(NMPC), Mt. Parnassos, Ski—Center Parnassu, 38°32.4'N 22°34.8'E, 1800m, 5.-6.vi.2007, P. Kabatek Igt., ex.
coll. David Kral; 1 & (SZCM), Viotia prof., Mt. Parnassos, 1700m, 38°32°N 22°34°E, 24.vii. 2010, 1. Zappi lgt.;
7 34 10 29 (NMEC), Parnassos Mts., Arachova, 38°30'N 22°33'E, 1200m, 6.v.2014, R. Mucska lgt. Epirus
province: 1 & (MNHB), Saloniki, without date and collector’s name; 1 & (MNHN), Epire, Joannina,
17.iii.[19]59, H. Coiffait 1gt.; 3 I3 (NMPC), Preveza env., Agia Apostoli, 20.vi.1992, Kapler Igt., ex. coll.
David Kral; 1 & (NMPC), Pindos, 50 km N of loannina, Vikos env., 1800m, 23.v.2000, F. Kantner Igt., ex. coll.
David Kral; 1 & 1 @ (ANHM), Epirus, Igoumenitsa, 15.-17.x.1962, Ent. Exc. Zodl. Mus.; 1 & 1 Q@ (ANHM),
Epirus, 22 km NW of lonnaanina, 12.x.1962, Ent. Exc. Zodl. Mus.; 2 33 1 @ (ANHM), Epirus, 8 km E of
Ionnanina, 800-1000m, 9.x.1962, Ent. Exc. Zodl. Mus.; 1 & (ANHM), Epirus, 10-15 km NW of Ionnanina,
10.x.1962, Ent. Exc. Zo6l. Mus. Ionian Islands province: 1 @ (VMCP), Cephalonie, Mte. Nero, without date
and collector’s name; 1 & (MNHB), Corcyr[a]. without date and collector’s name; 2 43 (MNHN), Corfu,
[19]05, Worz lgt.; 1 & (MNHN), same data, O. Leonhard Igt.; 1 @ (SMTD), Corfu, Pantokrator, without date
and collector’s name, coll. Prof. Dr. Fuchs, Ankauf 1946; 1 &, 1 @ (HNHM), same data, ex. coll. Dr. S. Enrédi;
2 &3 (IRSB), Corfu, without date, Winkler Igt.; 1 & (HNHM), 2 &3& (IRSB), Kephallenia, without date,
Paganetti Igt.; 4 99 (ANHM), same data, ex. coll. D. v. d. Hoop; 1 & (HNHM), same data, ex. coll. Dr. S.
Enrédi; 1 @ (HNHM), same data, ex. coll. Dr. J. Fodor; 1 ¢ (MNHN), same data, ex. coll. H. Marmottan; 1 ¢
(MNHN), same data, ex. coll. J. Baraud; 1 § (ANHM), Kephalonia, without date, v. Oertzen lgt., Collectie C. &
O. Vogt, Acq. 1960; 1 @ (ANHM), Zante, without date, v. Oertzen lgt., Collectie C. & O. Vogt, Acq. 1960; 1 9
(ANHM), Kephallenia, 1929, without collector’s name; 1 & 1 @ (CNHM), Corfou, viii.[19]62, without
collector’s name; 1 & 1 @ (SZCM), Cephalonia, Strada por M. Enos, 300-1000m, 13.v.[19]92, Gudenzi Igt.; 1 @
(NMPC), Dassia, 12 km No f Kirkyra, 30.ix.—10.x.1998, B. Kuderova lgt., ex coll. S. Pokorny; 1 & 1 @
(NMPC), Pantokrator env., 16.-22.iii.2001, Dr. Jur¢i¢ek lgt., ex. coll. David Kral; 1 & (JSCP), Porta,
Pantokrator, 20.-27.iii.2001, Mir[oslav] Dvoidk lgt.; 2 &3 1 @ (JSCP), Ainos Mits., 1060m, 38°09'36"N
20°37'19"E, 8.-14.vi.2011, R. + H. Fouqué Igt.
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Non-localized material or inaccurate localization. GREECE, Attica province: 1 ¢ (HKCS), 2 3&
1 @ (ZSMC), Attica, without date and collector’s name; 1 & (ZSMC), same data, coll. Hénel, Dresden, Ankauf
1947, D.7472 / 11.322/24, 151; 1 Q@ (ANHM), Attika, without date, v. Oertzen Igt., coll. C&O. Vogt, Acq. 1960;
1 § (MNHB), same locality, 15.iv.[19]22, W. Liebmann Igt.

Description (J) (Fig. 8A, C-D). Body (Fig. 8A, C). Oblong, strongly convex, dorsal surface
black, alutaceous; ventral surface and legs moderately shiny; claws and setation brownish to

black.

Head (Fig. 8D). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with distinctly prominent tubercle,
tubercle situated slightly posteriorly of imaginary line through the center of genal suture,
tubercle apex rounded in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, evenly
rounded. Genal suture conspicuous, slightly concave. Clypeal and genal surface shallowly but
remarkably rugopunctate. Mandibles slightly assymetrical, with semicircular outer outline and

acuminate subapical and apical exterior teeth.

Pronotum (Fig. 8A, C) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then
moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial
midline only very slightly indicated. Surface microsculptured (shagreened), punctation
simple, almost regularly spaced, dense, punctures separated by one or more than of their

diameter discally, denser in anterior depressions, sparser laterally and basally.

Scutellum (Fig. 8A) widely triangulate, lateral margins slightly regularly rounded,
except basal margin slightly bordered, very slightly microsculptured discally, punctures only

very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 8A, C) non striate, humeral umbone absent, bordered laterally. Surface
alutaceous, finely shagreened, with slightly indicated strial punctures (more noticeable in
apical half), rather longitudinally oriented, basic surface punctation almost obsolete, punctures

very sparse and superficial, present only in some areas, in others completely absent.
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Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, shiny, setation relatively sparse, short, brownish. Meso-metaventral process weakly
prominent (reaching level of mesofemora in lateral aspect), angulate in lateral aspect, almoust
acute, narrow in ventral aspect, projected anteriad, finely punctate, punctures numerous.
Meso-metaventral plate coarsely irregularly punctate, setation short and brownish. Abdominal

ventrites scabrous, shiny, covered with sparse, relatively short brownish setation.

Legs (Figs 14E, 15E). Femora with microsculpture, semialutaceous, on few areas with
weak blue tinge, almost impuncate. Exterior edge of protibia with seven teeth, tooth III
turning out of line, lower than others; tooth III small, slightly pyramidal, narrow, anterior
edge longer posterior, base short, rising gradually; tooth I bifid, interior lobe shorter than
exterior. Posterior ridge consisting of side row of seven small denticles (largest denticle
ultimate; opposite tooth IV) alternating with depressions, without carina. On opposite to tooth
I11, one protibia denticle, but well developed, tooth apex situated directly between tooth I and
III; posterior ridge noticeably declining between ultimate small denticle in posterior ridge and
protibia denticle, area without small, almost imperceptible denticles, but with narrow, very

faintly developed carina; area anteriorly of protibial denticle with three small denticle.
Aedeagus. Parameres as in Figs 18E, 19E.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the
frontoclypeal Y-shaped suture can only be indicated very slightly until absent. Ventral surface
and legs moderately shiny with weak blue tinge, which can be indicated very slightly until

absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to eight teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with six to seven denticles alternating with
depressions. Area between ultimate small denticle in posterior ridge and protibia denticle in
ventral aspect without small, almost imperceptible denticles, but with narrow carina. Area

anteriorly of protibial denticle with three to five small denticles.

Small males may not be underdeveloped in all the characters above. Body size does

not correlate with development. Old abraded and small specimens can posses less developed
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or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 8B) differs from male as follows: clypeal tubercle as a rule less developed; tooth
IIT on exterior edge of protibia not turning out of line, flat as others; tooth I simple; protibial
ridge consisting of row of small denticles, alternating with depressions, narrow carina absent,

on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with six to eight teeth. Protibial ridge expressed as a row of
denticles with ten to fiveteen denticles alternating with depressions. The last paragraph for

variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old abraded

specimens are morphologically very difficult to identify.

Distribution. So far known from the Greek mainland (except easternmost parts) and lonian

islands (see map, Fig. 21, 23).

Jekelius (Jekelius) jeannei Huchet & Sommer, 2020
(Figs 9A-E, 21, see also figs. in Huchet et al. (2020))

Jekelius jeannei Huchet et al. 2020: 2 (original description).

Type locality. “Turquie (Antalya), col de Yarpus, 1820 m”.

Type material examined (3 specimens). TURKEY, Antalya province: Paratypes, 1 & (SZCM) (Fig.
9A, C-E), “TURKEY Anatalya | Algabel Geg. m., 1800 m | de Magnani leg., 22.V.1997”; 2 99 (ARCL) (Fig.
9B, “Turkey, Alacabel-pass | E. Taurus, 37.10N 31.55E | 1825m 13.-23.ix.2007 | P.Croy 1gt”.

Redescription (J) (Fig. 9A, C-D, see also figs. in Huchet et al. (2020)). Body (Fig. 9A, C).
Oblong, strongly convex, dorsal surface black, alutaceous; ventral surface and legs

moderately shiny; claws and setation brownish to black.
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Head (Fig. 9D). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with distinctly prominent, situated
slightly posteriorly of imaginary line through the center of genal suture, apex acute in lateral
aspect. Area of frontoclypeal junction slightly depressed, Y-shaped suture only very faintly
indicated to obsolete in basal part. Genae auriculate, almost parallel laterally, rounded
anterolaterally. Genal suture conspicuous, slightly concave. Clypeal and genal surface
shallowly but remarkably rugopunctate. Mandibles slightly assymetrical, with semicircular

outer outline and acuminate subapical and apical exterior teeth.

Pronotum (Fig. 9A, C) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then
moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial
midline only very slightly indicated. Surface surface dense microsculptured (shagreened),
punctation simple, almost regularly spaced, very dense, punctures separated by 1-2 (or less)

their diameter discally, denser in anterior depressions, sparser laterally and basally.

Scutellum (Fig. 9A) widely triangulate, lateral margins slightly regularly rounded,
except basal margin slightly bordered, very slightly microsculptured discally, punctures only

very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 9A, C) non striate, humeral umbone absent, bordered laterally. Surface
semialutaceous, finely shagreened, with distinctly indicated strial punctures (more noticeable
in apical half), rather longitudinally oriented, basic surface punctation almost obsolete,

punctures very sparse and superficial, present only in some areas, in others completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, slightly shiny, setation relatively sparse, short, brownish. Meso-metaventral process
distinctly prominent (reaching level of mesofemora in lateral aspect), angulate in lateral
aspect, rounded, considerably narrow in ventral aspect, distinctly projected anteriad,
irregularly coarsely punctate. Meso-metaventral plate coarsely irregularly punctate, setation
short and brownish. Abdominal ventrites scabrous, slightly shiny, covered with sparse,

relatively short brownish setation.
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Legs. Femora with microsculpture, shiny, on few areas with weak blue tinge, almost
impuncate. Exterior edge of protibia with seven teeth, tooth III turning out of line, lower than
others; tooth III large, pyramidal, narrow, anterior edge longer than posterior, base long,
rising gradually nearly straight; tooth I bifid, interior lobe shorter than exterior. Posterior ridge
consisting of side row of four small denticles (largest denticle penultimate; on opposite tooth
V) alternating with depressions, narrow carina (between side row of denticles and exterior
teeth) increasing next to penultimate denticle and declining nearly behind ultimate denticle.
On opposite to tooth III, one protibia denticle, but well developed, tooth apex situated against
of denticle apex; posterior ridge noticeably declining between ultimate small denticle in
posterior ridge and protibia denticle, area without small, almost imperceptible denticles; area

anteriorly of protibial denticle with four small denticles.
Aedeagus. Parameres see figs. in Huchet et al. (2020).

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the
frontoclypeal Y-shaped suture can only be indicated very slightly until absent. Ventral surface
and legs moderately shiny with weak blue tinge, which can be indicated very slightly until

absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with seven teeth. Protibial denticle more or less developed. Posterior protibial
ridge forming a row of denticles with four denticles alternating with depressions. Area
between ultimate small denticle in posterior ridge and protibia denticle in ventral aspect
without small, almost imperceptible denticles. Area anteriorly of protibial denticle with four

small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 9B) differs from male as follows: clypeal tubercle as a rule less developed; tooth
III on exterior edge of protibia not turning out of line, flat as others; tooth I simple; protibial
ridge consisting of row of small denticles, alternating with depressions, narrow carina absent,

on opposite to tooth III, one protibia denticle, less developed than males.
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Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with seven teeth. Protibial ridge expressed as a row of denticles
with eleven denticles alternating with depressions. The last paragraph for variability in males

also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old abraded

specimens are morphologically very difficult to identify.

Distribution. So far known only from type locality and environs (see map, Fig. 21).

Jekelius (Jekelius) “levantinus”
(Figs 10A-E, 16B, F, 17B, 20B, F, 21, 22)

Type locality. Lebanon, Hadath El Jebeh, 34°15'19"N 35°55'17"E, ca. 1380 m.

Type material (63 specimens). LEBANON, North province: Holotype, & (NMPC) (Fig. 10A, C-E)
“Lebanon, 25.xii.2021 | HADATH EL JEBEH, cal380m | 34°15'19"N 35°55'17"E | David Kral 1gt. [p]”.
Paratypes: allotype, 9 (NMPC) (Fig. 10B), paratypes, 8 33 6 99 (NMPC), same data as holotype; 3 3& 4
QQ (NMPC) same data but 29.xii.2021; 1 &' (JSCP) “LEBANON, nord, EHDEN | JABAL MAR ELIAS | zw.
ASLOUT, u. BHAIRET | TOULA, ca. 1100m | I. Puchner [leg.], 8.xi.—12.xi.[19]99 [p] || Jan Schneider |
collection | PRAGUE | Czech Republic [p, blue label]”; 1 @ (JSCP) “LEBANON, nord, EHDEN | JABAL MAR
ELIAS | umg., MAZRAAT, el TEFFAH | ca. 1050m | I. Puchner [leg.], 8.-12.xi.[19]199 [p] || Jan Schneider |
collection | PRAGUE | Czech Republic [p, blue label]”; 4 29 (SZCM) “LEBANON — Caza Koura | Anfeh |
IV.2006 leg. A. Kairouz [p]”; 3 83, 6 99 (NMPC) “Lebanon, 25.xii.2021 | BEIT MONZER, cal240m |
34°15'34"N 35°54'31"E | David Kral Igt. [p]”; 1 @ (NMPC) “Lebanon, 25.xii.2021 | MOGR EL AHWAL,
ca630m | 34°17'11"N 35°52'08"E | David Kral Igt. [p]”; 8 33, 5 29 (NMPC) “Lebanon, 27.xii.2021 | Begaa
vall., N of AAMMIQ | 33°43'52"N 35°46'34"E | ca950m, David Kral Igt. [p]”; 2 Y9 (NMPC) “Lebanon,
28.xii.2021 | NW of JEZZINE, cal050m | 33°33'17"N 35°33'38"E | David Kral lgt. [p]”; 5 33, 4 99 (NMPC)
“Lebanon, 28.xi1.2021 | JARJOUAA, ca650m | 33°27'20"N 35°3026"E | David Kral Igt. [p]”.

Additional material examined. ISRAEL, Haifa province: 1 & (OHCB), Haifa, without date and
collector’s name; Jerusalem province: 1 @ (MNHN), Jerusalém, without date, Reitter Igt.; 1 & (SMTD),
Jerusal, iii.[18]85, D'F. Leuthner lgt., ex. coll. C. Flesche, kauf 20, 1918; North province: 1 & (IRSB),
Nazareth, without date and collector’s name; 5 33 1 @ (NMPC), North Golan, Mt. Hermon Reserve, 1100
1400m, 10.iv.1985, Heinz lgt., ex. coll. Radek Cervenka; 1 & (NMPC), Raum, Meron, 6.xi.1986, H. Roer lgt.,
ex. coll. D. Kral; 1 & 1 Q (SJCP), Berg Meron, 29.iii.—26.iv.[18]87, Reitter Igt.; 2 33 4 Y2 (VMCP), North
Golan, Hermon Reserve, ca. 1500m, 29.iii.—5.iv.1995, Heinz Igt.; 1 & (SZCM), Lower Galilee, Kfar Hahoresh,
400m, 1.iv.[19]95, G. Magnani Igt.; 1 @ (SZCM), Ejn Jakof Ya’akov, 270m, 33°00'N 35°13'E, 27.xi.2009, G.
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Sabatinelli Igt.; 2 22 (SZCM), North Galilee, Netu’a, 33°03'N 35°19'E, xii.2009, G. Sabatinelli 1gt.; 3 53 3
QQ (NMPC), Akbara env., 32°56'15"N 35°29'26"E, 25.iv.2018, Jifi Rejsek lgt.; 4 33 5 29 (DSCP), 4 33 5
QQ (NMPC), Nahal Betset, 33°04'N 35°12'E, 160m, 4.xii.2018, Jaroslav Turna Igt.; 5 33 2 99 (DSCP), 4 3&
3 Q9 (NMPC), same data but 11.xii.2018; 2 33 1 @ (DSCP), 2 34 1 Q@ (NMPC), Bar'am forest, 33°02'N
35°25'E, 700m, Jaroslav Turna Igt.; LEBANON, Akkar province: 1 § (MNHN), Chamboug, 15.xi.2003, D. El-
Khoury lgt., ex. coll. D. Azar (Zalzalé); Beirut province: 4 33 (ZSMC), Bayruth env., 6.-7.x.[19]54, Ch.
Lindemann Igt.; Mount Lebanon province: 1 &, 1 @ (MNHN), Moukhada, 5.x.[19]51, H. Coiffait Igt.; 3 29
(MNHN), Dahr el Baidar, 19.xi.[19]51, H. Coiffait lgt.; 1 @ (MNHN), same data, 15.vi.[19]54; 1 &, 1 @
(SZCM), Hammana env., Jabal el Knisse, ca. 1500m, 5.-11.xi.1999, L. Puchner lgt.; 1 & (JSCP), 50km S of
Beirut, Monsef, 300m, 8.xi.2005, Kriuger & Saldaitis lgt.; Nabatieh province: 1 @ (MNHN), Chebba,
22.ix.[19]59, H. Coiffait Igt.; South province: 1 @ (SMTD), Sidon, iv.1886, Pratt 1gt., ex. coll. C. Felsche, kauf
20, 1918; SYRIA, Al-Suwayda province: 1 &, 1 @ (CNHM) Hermon, without date and collector’s name; 2
33, 6 29 (IRSB), Hermon, without date, Madon Igt.; Daara province: 1 & (MNHN), Saida, without date and
collector’s name; 1 @ (MNHN), same data, ex. coll. L. Bedel 1922; 1 & (MNHN), same data, ex. coll. Ch.
Demaison; 2 33, 2 99 (MNHN), same locality, 1884, Durignello Igt.

Non-localized material or inaccurate localization (not listed in Gazetteer). ISRAEL: 1 & (IRSB),
“Palestine” [without date] Madon lgt.; LEBANON: 1 & (MNHN), “Liban” [without date and collector’s name”
ex. coll. M. Sédillot 1935; 1 @ (MNHN), Nahr es Safa, 12.x.[19]51, H. Coiffait Igt.

Description (J) (Fig. 10A, C-D). Body (Fig. 10A, C). Oblong, strongly convex, dorsal
surface black, alutaceous vague; ventral surface and legs moderately shiny with weak blue

tinge; claws and setation brownish to black.

Head (Fig. 10D). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with slightly indicated tubercle,
tubercle situated slightly posteriorly of imaginary line through the center of genal suture,
tubercle apex rounded in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, evenly
rounded, weakly converging anteriad. Genal suture conspicuous, slightly concave. Clypeal
and genal surface shallowly but remarkably rugopunctate. Mandibles slightly assymetrical,

with semicircular outer outline and acuminate subapical and apical exterior teeth.

Pronotum (Fig. 10A, C) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then

moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
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middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial
midline only very slightly indicated, longitudial midline absent. Surface slightly
microsculptured (shagreened), punctation simple, almost regularly spaced, dense, punctures
separated by 1-2 their diameter discally, denser in anterior depression, sparser laterally and

basally.

Scutellum (Fig. 10A) widely triangulate, lateral margins slightly regularly rounded,
except basal margin slightly bordered, very slightly microsculptured discally, punctures only

very slightly indicated at basal margin, smooth and shiny laterally.
Elytra (Fig. 10A, C) non striate, humeral umbone absent, bordered laterally. Surface

alutaceous, finely shagreened, with slightly indicated strial punctures (more noticeable in
apical half), rather longitudinally oriented; basic surface punctation almost obsolete,

punctures very sparse and superficial, present only in some areas, in others completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, slightly shiny with weak blue tinge, setation relatively sparse, short, brownish.
Meso-metaventral process prominent (reaching level of mesofemora in lateral aspect),
angulate in lateral aspect, slightly projected anteriad, rounded apically, irregularly coarsely
punctate. Meso-metaventral plate with several coarse punctures, irregularly punctate, setation
short and brownish. Abdominal ventrites scabrous, slightly shiny with weak blue tinge,

covered with sparse, relatively short brownish setation.

Legs (Figs 16B, F, 17B). Femora distinctly microsculptured, semialutaceous, on few
areas with weak blue tinge, impuncate. Exterior edge of protibia with eight teeth, tooth III
turning out of line, lower than others; tooth III small, not flat as others, considerably narrow,
its anterior edge longer than posterior, base long, rising gradually; tooth I bifid, interior tooth
shorter than exterior. Posterior ridge consisting of side row of six small denticles (largest
denticle ultimate; on opposite of between tooth IV and V) alternating with depressions,
narrow carina (between side row of denticles and exterior teeth) increasing next to third
denticle and declining next to protibia denticle. On opposite to tooth III, one protibia denticle,
but well developed, tooth apex situated anteriorly denticle apex; posterior ridge noticeably
declining between ultimate small denticle in posterior ridge and protibia denticle, area without
small denticles, but with smooth narrow carina; area anteriorly of protibial denticle with two

small denticles.
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Aedeagus. Parameres as in Fig. 20B, F.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the

frontoclypeal Y-shaped suture can only be indicated very slightly until absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to eight teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with five to ten denticles alternating with
depressions, narrow carina more or less developed. Area anteriorly of protibial denticle with

three to five small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 10B) differs from male as follows: clypeal tubercle as a rule less developed;
tooth III on exterior edge of protibia not turning out of line, flat as others; tooth I simple;
protibial ridge consisting of row of small denticles, alternating with depressions, narrow

carina absent, on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with seven to eight teeth. Protibial ridge expressed as a row of
denticles with ten to fourteen denticles alternating with depressions. The last paragraph for

variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old, abraded

specimens are morphologically very difficult to identify.

Distribution. So far known from several localities in Israel and Lebanon (see map, Figs 21,

22).

Jekelius (Jekelius) “luciae”
(Figs 11A-E, 16C, G, 17C, 20C, G, 21, 22)
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Type locality. Jordan, E of Um al Manabi, 32°21'53"N 35°46'31"E, ca. 1000m.

Type material (70 specimens). Jordan, Irbid Province: Holotype, & (NMPC) (Fig. 11A, C-E), “NW
JORDAN, 23.xii.2019 | E of UM AL MANABI | 32°21'53"N 35°46'31"E, cal000m | L. Hruzova, D. Kral & D.
Sommer lgt. [p]”. Paratypes: allotype, @ (NMPC) (Fig. 11B), paratypes, 8 33 9 29 (DSCP), 7 438 6 29
(NMPC), same data as holotype; 1 & (SZCM) “M. JORDAN nw Ajlun | Kufr Alma | G. Sama leg. 27.3.1998
[p]”; 1 @ (VMCP) “Jordanien: Sakhra | (nW. Jerash) ~ 1100m | 16./23.1V.1998; | Heinz leg. [hw] || Jekelius (s.
str.) | brullei syriacus | (Jekel, 1866) | Det. V. Maly 20[p]17[hw] || coll. V1. Maly | PRAHA | CZ [p, green label]”;
1 @ (NMPC) “JORDAN N | 10 km N, NE of | JERASH | 20.4.2002 | LGT. V. KRIVAN || ex. coll. David Kral |
National Museum | Prague, Czech Republic [p]”; 1 & (NMPC) “JORDAN N | AJLUUN, S of | ANGARA, oak |
forest, 27.4.2002 | LGT. V. KRIVAN || ex. coll. David Krél | National Museum | Prague, Czech Republic [p]”; 1
Q@ (NMPC) “JORDAN N | JERASH, DIBIN | N. P. [=National Park] (pine forest) | 27.4.2002 | LGT. V.
KRIVAN || ex. coll. David Kral | National Museum | Prague, Czech Republic [p]”; 10 43 7 29 (DSCP) “NW
JORDAN, 19.xii.2019, | Irjan env., N of RASOUN | 32°24'17"N 35°45'43"E, ca70m | L. Hrizov4, D. Kral & D.
Sommer Igt. [p]”; 9 48 7 29 (DSCP) “NW JORDAN, 20.xii.2019 | NWW of AJLOUN | 32°20'45"N
35°4322"E, ca950m | L. Hrizova, D. Kral & D. Sommer Igt. [p]”.

Description (J) (Fig. 11A, C-D). Body (Fig. 11A, C). Oblong, strongly convex, dorsal
surface black, alutaceous; ventral surface and legs moderately shiny with weak blue tinge;

claws and setation brownish to black.

Head (Fig. 11D). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with slightly indicated tubercle,
tubercle situated slightly posteriorly of imaginary line through the center of genal suture,
tubercle apex rounded in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate, almost
parallel laterally, rounded anterolaterally, weakly converging anteriad. Genal suture
conspicuous, slightly concave. Clypeal and genal surface shallowly but remarkably
rugopunctate. Mandibles slightly assymetrical, with semicircular outer outline and acuminate

subapical and apical exterior teeth.

Pronotum (Fig. 11A, C) transversal, broadest in basal third, entirely bordered, except
basal border broadly interrupted each side laterally, anterior angles projected slightly anteriad
and acute apically, sides slightly regularly rounded in approximately anterior two thirds, then
moderately rounded to rounded posterior angles, basal margin moderately evenly rounded, at
middle almost straight; anterior depression distinctly flat, lateral foveolae and longitudial

midline only very slightly indicated, longitudial midline absent. Surface slightly
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microsculptured (shagreened), punctation simple, almost regularly spaced, dense, punctures
separated by 1-2 their diameter discally, denser in anterior depression, sparser laterally and

basally.

Scutellum (Fig. 11A) widely triangulate, lateral margins slightly regularly rounded,
except basal margin slightly bordered, very slightly microsculptured discally, punctures only

very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 11A, C) non striate, humeral umbone absent, bordered laterally. Surface
alutaceous, finely shagreened, with slightly indicated strial punctures (more noticeable in
apical half), rather longitudinally oriented; basic surface punctation almost obsolete,

punctures very sparse and superficial, present only in some areas, in others completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, slightly shiny with weak blue tinge, setation relatively sparse, short, brownish.
Meso-metaventral process weakly prominent (not reaching level of mesofemora in lateral
aspect), angulate in lateral aspect, slightly projected anteriad, rounded apically, irregularly
coarsely punctate. Meso-metaventral plate finely punctate, punctures numerous, irregularly
punctate, setation short and brownish. Abdominal ventrites scabrous, slightly shiny with weak

blue tinge, covered with sparse, relatively short brownish setation.

Legs (Figs 16C, G, 17C). Femora distinctly microsculptured, semialutaceous, on few
areas with weak blue tinge, impuncate. Exterior edge of protibia with seven teeth, tooth III
turning out of line, lower than others; tooth III small, not flat as others, narrow, its anterior
edge longer then posterior, base rising gradually, nearly straight; tooth I. bifid, interior tooth
shorter than exterior. Posterior ridge consisting of side row of eight small denticles (largest
denticle ultimate; on opposite tooth IV) alternating with depressions, narrow carina (between
side row of denticles and exterior teeth) increasing next to third denticle and declining next to
protibia denticle. On opposite to tooth III, one protibia denticle, but well developed, tooth
apex situated against denticle apex. Posterior ridge noticeably declining, between ultimate
small denticle in posterior ridge and protibia denticle, area with two small, almost

imperceptible denticles; area anteriorly of protibial denticle with five small denticles.
Aedeagus. Parameres as in Fig. 20C, G.

Variability in males. Individual variability is very little reflected in the size and density of

the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-

68



metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the

frontoclypeal Y-shaped suture can only be indicated very slightly until absent.

The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to seven teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with five to eight denticles alternating with
depressions, narrow carina more or less developed. Area between ultimate small denticle in
posterior ridge and protibia denticle in ventral aspect with one to two small, almost

imperceptible denticles. Area anteriorly of protibial denticle with three to five small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 11B) differs from male as follows: clypeal tubercle as a rule less developed;
tooth III on exterior edge of protibia not turning out of line, flat as others; tooth I simple;
protibial ridge consisting of row of small denticles, alternating with depressions, narrow

carina absent, on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with seven to eight teeth. Protibial ridge expressed as a row of
denticles with eleven to seventeen denticles alternating with depressions. The last paragraph

for variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old, abraded

specimens are morphologically very difficult to identify.

Distribution. So far known only from the Irbid province, Jordan (see map, Fig. 21, 22).

Jekelius (Jekelius) syriacus (Jekel, 1866), “stat. nov.”
(Figs 12A-E, 13A-D, 16D, H, 17D, 20D, H, 21, 22)

Geotrupes (Thorectes) syriacus Jekel, 1866: 554 (original description).
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Type locality. “Djebel Acra [= Jebel Aqra (= Mount Kili¢), Hatay province, Turkey]”.

Type material examined (1 specimen). TURKEY, Hatay province: Syntype, & (SMTD) (Fig. 13A—
D) “D*F. Leuthner [lgt.] | Djebel Acra 6.[18]65 | N SYRIEN [p] || s. | syriacus | Jekel [hw] || Coll. C. Felsche |
Kauf 20, 1918 [p, yellow label]”.

Additional material examined. TURKEY, Hatay province: 4 Q9 (DSCP), Altinozii, 22.-23.iv.1992,
M. Kocian 1gt.; 1 @ (VMCP), same data, V. Maly lgt.; 19 (SZCM), Antakia, 1000m, 20.-30.iv.1996, P. S.
Rubizzany lgt.; 1 &, 1 @ (NMPC), Yayladag, Harbiye pass, 850m, 3.v.1993, 1. & K. Staven lgt., ex. coll. David
Kral; 1 & (NMPC), Yayladagi env., 21.iii.1999, M. Snizek Igt.; 1 @ (NMPC), Harbiye, 23.iii.1999, M. Snizek
lgt.; 1 & (IBCF), 20km S of Harbie, 900m, 20.iv.2002, Karel Adamik lgt.

Redescription () (Figs 12A, C-D, 13A-C). Body (Figs 12A, C, 13A-B). Oblong, strongly
convex, dorsal surface black, vague; ventral surface and legs moderately shiny with weak blue

tinge; claws and setation brownish to black.

Head (Figs 12D, 13C). Labrum slightly emarginate anteriorly, strongly rugopunctate,
covered with blackish to dark brownish setae. Anterior clypeal margin almost semicircular
and almost not upturned; clypeal disc slightly elevated with distinctly prominent tubercle,
tubercle situated slightly posteriorly of imaginary line through the center of genal suture,
tubercle apex rounded in lateral aspect. Area of frontoclypeal junction slightly depressed, Y-
shaped suture only very faintly indicated to obsolete in basal part. Genae auriculate,
subparallel, slightly narrowed anteriad. Genal suture conspicuous, slightly concave. Clypeal
and genal surface shallowly but remarkably rugopunctate. Mandibles slightly assymetrical,

with semicircular outer outline and acuminate subapical and apical exterior teeth.

Pronotum (Figs 12A, C, 13A-D) transversal, broadest in basal third, entirely
bordered, except basal border broadly interrupted each side laterally, anterior angles projected
slightly anteriad and acute apically, sides slightly regularly rounded in approximately anterior
two thirds, then moderately rounded to rounded posterior angles, basal margin moderately
evenly rounded, at middle almost straight; anterior depression distinctly flat, lateral foveolae
and longitudial midline only very slightly indicated, longitudial midline absent. Surface
slightly microsculptured (shagreened), punctation simple, almost regularly spaced, dense,
punctures separated by 1-2 their diameter discally, denser in anterior depression, sparser

laterally and basally.
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Scutellum (Figs 12A, 13A) widely triangulate, lateral margins slightly regularly
rounded, except basal margin slightly bordered, very slightly microsculptured discally,

punctures only very slightly indicated at basal margin, smooth and shiny laterally.

Elytra (Fig. 12A, C, 13A-D) non striate, humeral umbone absent, bordered laterally.
Surface alutaceous, finely shagreened, with slightly indicated strial punctures (more
noticeable in apical half), rather longitudinally oriented; basic surface punctation almost
obsolete, punctures very sparse and superficial, present only in some areas, in others

completely absent.
Apterous. Posterior wings entirely absent.

Ventral side. Thoracal surface scabrous to rugopunctate or to remarkably coarsely
punctate, slightly shiny with weak blue tinge, setation relatively sparse, short, brownish.
Meso-metaventral process prominent (reaching level of mesofemora in lateral aspect),
angulate in lateral aspect, slightly projected anteriad, rounded apically, irregularly coarsely
punctate. Meso-metaventral plate almost impunctate, setation short and brownish. Abdominal
ventrites scabrous, slightly shiny with weak blue tinge, covered with sparse, relatively short

brownish setation.

Legs (Figs 16D, H, 17D). Femora with microsculpture, shiny, on few areas with weak
blue tinge, almost impuncate. Exterior edge of protibia with seven teeth, tooth III turning out
of line, lower than others; tooth III large, not flat as others, wide, its anterior edge only little
longer or equal to posterior, base shorter, rising gradually; tooth I bifid, interior tooth shorter
than exterior. Posterior ridge consisting of side row of five small denticles (largest denticle
ultimate; on opposite of tooth V) alternating with depressions, narrow carina absent. On
opposite to tooth III, one protibia denticle, but well developed, tooth apex situated anteriorly
of denticle apex; posterior ridge noticeably declining between ultimate small denticle in
posterior ridge and protibia denticle, area very short, without small denticles, but with smooth

narrow carina; area anteriorly of protibial denticle with five small denticles.
Aedeagus. Parameres as in Figs 20D, H.

Variability in males. Individual variability is very little reflected in the size and density of
the dorsal surface punctation, as well as in the relative size of the clypeal tubercle and meso-
metaventral process. The lateral pronotal foveolae and the longitudinal midline as well as the

frontoclypeal Y-shaped suture can only be indicated very slightly until absent.
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The variability is more noticeable especially in the following characters. Exterior edge
of protibiae with six to seven teeth. Protibial denticle more or less developed. Posterior
protibial ridge forming a row of denticles with five to nine denticles alternating with

depressions. Area anteriorly of protibial denticle with five small denticles.

Small males may not be underdeveloped in all the characters above. Body size does
not correlate with development. Old abraded and small specimens can posses less developed
or abraded teeth and denticles, respectively. Protibial tooth I may seem simple. Also, the other

above features may be less noticeable or underdeveloped.

Female (Fig. 12B) differs from male as follows: clypeal tubercle as a rule less developed;
tooth III on exterior edge of protibia not turning out of line, flat as others; tooth I simple;
protibial ridge consisting of row of small denticles, alternating with depressions, narrow

carina absent, on opposite to tooth III, one protibia denticle, less developed than males.

Variability in females. Individual variability is very little reflected in the same characters as
in males (see above). The variability is more noticeable especially in the following characters.
Exterior edge of protibiae with seven to eight teeth. Protibial ridge expressed as a row of
denticles with twelve to fiveteen denticles alternating with depressions. The last paragraph for

variability in males also applies to females (see above).

Differential diagnosis. Refer to Table 1. Females, small undeveloped males and old, abraded

specimens are morphologically very difficult to identify.

Distribution. So far known only from the Hatay province of Turkey (see map, Figs 21, 22).
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Albania, 13.X.2017, Cikés mts.
Llogara pass’

40°12'N 19°36'E, ca1000m
D. Kral & D. Sommer Igt.

Figure 1. Jekelius (Jekelius) “albanicus” A habitus, holotype, &, dorsal view B habitus,

paratype @, dorsal view C habitus, holotype, &, left lateral view D head, holotype, &, dorsal
view E holotype, associated labels. Not to scale.
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Mts. N38°17.80 E028°03.41
1300m,Jan Schneider keg.

Figure 2. Jekelius (Jekelius) anatolicus (Jekel, 1866). A habitus, &, dorsal view B habitus, @,
dorsal view C habitus, &, left lateral view D head, &, dorsal view E associated labels. Not to

scale.
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Coll. C ele e
1 Kauf 20,1918 i

Figure 3. Jekelius (Jekelius) anatolicus (Jekel, 1866) — syntype, . A habitus, dorsal view B

habitus, left lateral view C head, dorsal view D associated labels. Not to scale.
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Syria, 27.4.2008
Slenfah
V. Skoupy leg.

Figure 4. Jekelius (Jekelius) “bargylus”. A habitus, holotype, &, dorsal view B habitus,
paratype @, dorsal view C habitus, holotype, &, left lateral view D head, holotype, &, dorsal

view E holotype, associated labels. Not to scale.

76



Greece, 16.iv.2018

S of THANAS, ca750 m
37°28'12"N 22°22'00"E
L.Hrazovd, D.Kral

& D.Sommer Igt.

Figure 5. Jekelius (Jekelius) brullei (Jekel, 1866). A habitus, &, dorsal view B habitus, 9,

dorsal view C habitus, &, left lateral view D head, &, dorsal view E associated labels. Not to
scale.
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C. Felsche i
f 20, 1918

s

Figure 6. Jekelius (Jekelius) brullei (Jekel, 1866) — syntype, &. A habitus, dorsal view B

habitus, left lateral view C head, dorsal view D associated labels. Not to scale.
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Croatia, 9.x.2017, Krk isl.
NE of OMISALJ, airport
45°13'N 14%34°E,
cal00m

D. Kral & D. Sommer Igt.

Figure 7. Jekelius (Jekelius) “dalmatinus” A habitus, holotype, &, dorsal view B habitus,
paratype @, dorsal view C habitus, holotype, &, left lateral view D head, holotype, &, dorsal

view E holotype, associated labels. Not to scale.

79



Greece, 17.iv. 2018

NNE of KYRIAKI, ca900m
38°22'39"N 22°48'16"E
L.Hruzova, D.Kral

& D.Sommer lgt.

Figure 8. Jekelius (Jekelius) “graecus” A habitus, holotype, &, dorsal view B habitus,

paratype @, dorsal view C habitus, holotype, &, left lateral view D head, holotype, &, dorsal
view E holotype, associated labels. Not to scale.
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Figure 9. Jekelius (Jekelius) jeannei Huchet & Sommer, 2020. A habitus, paratype, &, dorsal
view B habitus, paratype, @, dorsal view C habitus, paratype &, left lateral view D head,

paratype, &, dorsal view E associated labels. Not to scale.
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Lebanon, 25.xii.2021
HADATH EL JEBEH, cal380m
34°15'19"N 35°55'17"E
David Kral lgt.

D E

Figure 10. Jekelius (Jekelius) “levantinus”. A habitus, holotype, &, dorsal view B habitus,

paratype @, dorsal view C habitus, holotype, &, left lateral view D head, holotype, &, dorsal
view E holotype, associated labels. Not to scale.
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NW JORDAN, 23.xii.2019

E of UM AL MANABI
32°21'53"N 35°46'31"E

ca 1000m, L. Hrdzov4, D. Kral
& D. Sommer lgt.

Figure 11. Jekelius (Jekelius) “luciae”. A habitus, holotype, &, dorsal view B habitus,
paratype @, dorsal view C habitus, holotype, &, left lateral view D head, holotype, &, dorsal

view E holotype, associated labels. Not to scale.
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S-Tavkey 20km & of
Harbie F00a2042002¢
Leg. Karel Adamik

D | E

Figure 12. Jekelius (Jekelius) syriacus (Jekel, 1866), A habitus, &, dorsal view B habitus, @,
dorsal view C habitus, &, left lateral view D head, &, dorsal view E associated labels. Not to

scale.
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Figure 13. Jekelius (Jekelius) syriacus (Jekel, 1866) — syntype, . A habitus, dorsal view B

habitus, left lateral view C head, dorsal view D associated labels. Not to scale.
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Figure 14. Jekelius (Jekelius) Lopez-Colon, 1989 spp., left protibia, exterior view. A J. (J.)
“albanicus” B J. (J.) anatolicus (Jekel, 1866) C J. (J.) brullei (Jekel, 1866) D J. (J.)

“dalmatinus” E J. (J.) “graecus”. Not to scale.
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Figure 15. Jekelius (Jekelius) Lopez-Colon, 1989 spp., left protibia, ventral view. A J. (J.)
“albanicus” B J. (J.) anatolicus (Jekel, 1866) C J. (J.) brullei (Jekel, 1866) D J. (J.)

“dalmatinus” E J. (J.) “graecus”. Not to scale.
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Figure 16. Jekelius (Jekelius) Lopez-Colon, 1989 spp., left protibia, ventral view. A, E J. (J.)
“bargylus” B, F J. (J.) “levantinus” C, G J. (J.) “luciae” D, H J. (J.) syriacus (Jekel, 1866).

Not to scale.
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Figure 17. Jekelius (Jekelius) Lopez-Colon, 1989 spp., left protibia, exterior view. A J. (J.)
“bargylus” B J. (J.) “levantinus” C J. (J.) luciae sp. nov. D J. (J.) syriacus (Jekel, 1866). Not

to scale.
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Figure 18. Jekelius (Jekelius) Lopez-Colon, 1989 spp., aedeagi, dorsal wiew. A J. (J.)
“albanicus” B J. (J.) anatolicus (Jekel, 1866) C J. (J.) brullei (Jekel, 1866) D J. (J.)

“dalmatinus” E J. (J.) “graecus”. Not to scale.
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Figure 19. Jekelius (Jekelius) Lopez-Colon, 1989 spp., aedeagi, left lateral view. A J. (J.)
“albanicus” B J. (J.) anatolicus (Jekel, 1866) C J. (J.) brullei (Jekel, 1866) D J. (J.)

“dalmatinus” E J. (J.) “graecus”. Not to scale.
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Figure 20. Jekelius (Jekelius) Lopez-Colon, 1989 spp., aedeagi. A, E J. (J.) “bargylus” B, F
J. (J.) “levantinus” C, G J. (J.) “luciae” D, H J. (J.) syriacus (Jekel, 1866) A—D dorsal view,

E—H left lateral view. Not to scale.
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Figure 21. Skech map with marked distribution of Jekelius (Jekelius) Lopez-Colon, 1989

species studied. Asterisks represent the type locality of each species.
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Figure 22. Sketch map with marked distribution of Jekelius (Jekelius) Lopez-Colon, 1989

species of the Levant region. Asterisks represent the type locality of each species.
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Figure 23. Sketch map with marked distribution of Jekelius (Jekelius) Lopez-Colon, 1989

species of the Balkan peninsula. Asterisks represent the type locality of each species.
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TABLE 1. Matrix of male diagnostic characters and character states separating the Jekelius

(Jekelius) Lopez-Colon, 1989 species coming from the Levant region

character J. “bargylus” J. “levantinus” J. “luciae” J. syriacus

labrum anterior slightly emarginate | slightly slightly slightly

margin emarginate emarginate emarginate

*frontoclypeal distinctly slightly indicated slightly indicated distinctly

tubercle prominent prominent

*genae margin almost parallel evenly rounded almost parallel subparallel,
laterally, rounded laterally, rounded | slightly narrowed
anterolaterally anterolaterally anteriad

pronotum basal

border

interrupted each

side laterally

interrupted each

side laterally

interrupted each

side laterally

interrupted each

side laterally

punctation of

simple, almost

simple, almost

simple, almost

simple, almost

pronotum regularly spaced, regularly spaced, regularly spaced, regularly spaced,
dense, punctures dense, punctures dense, punctures dense, punctures
separated by 1-2 separated by 1-2 separated by 1-2 separated by 1-2
their diameter their diameter their diameter their diameter
discally, denser in | discally, denser in | discally, denser in | discally, denser in
anterior anterior anterior anterior
depressions, depressions, depressions, depressions,
sparser laterally sparser laterally sparser laterally sparser laterally
and basally and basally and basally and basally

scutellum widely triangulate | widely triangulate | widely triangulate | widely triangulate

elytron surface

alutaceous, finely

shagreened, with

alutaceous, finely

shagreened, with

alutaceous, finely

shagreened, with

alutaceous, finely

shagreened, with

slightly indicated slightly indicated slightly indicated slightly indicated
strial punctures strial punctures strial punctures strial punctures

*mesoventral prominent prominent weakly prominent | prominent

process (reaching level of | (reaching level of | (not reaching level | (reaching level of
mesofemora in mesofemora in of mesofemora in | mesofemora in
lateral aspect), lateral aspect), lateral aspect), lateral aspect),
angulate in lateral | angulate in lateral | angulate in lateral | angulate in lateral
aspect aspect aspect aspect

*meso- with several coarse | with several finely punctate, almost impunctate

metaventral punctures coarse punctures punctures

plate numerous
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*femora

with
microsculpture,
shiny, on few areas
with weak blue

tinge, almost

distinctly
microsculptured,
semialutaceous, on
few areas with

weak blue tinge,

distinctly
microsculptured,
semialutaceous, on
few areas with

weak blue tinge,

with
microsculpture,
shiny, on few
areas with weak

blue tinge, almost

impuncate impuncate impuncate impuncate
number of 6-9 20 6-8 [27 6-7[15 6—7 [3 specimen]
exterior protibia | specimens] specimesn]| specimens]

teeth in dorsal

aspect
*protibia tooth large, pyramidal, small, pyramidal, small, pyramidal, large, pyramidal,
11T shape in considerably wide, | considerably narrow, anterior wide, anterior

dorsal aspect

anterior edge
shorter than
posterior, base

forming short arch

narrow, anterior
edge longer than
posterior, base

long, rising

edge longer then
posterior, base
rising gradually,
nearly straight

edge only little
longer or equal to
posterior, base

shorter, rising

gradually gradually
*protibia tooth I | exterior lobe interior lobe interior lobe interior lobe
(bifid) in dorsal | shorter than shorter than shorter than shorter than
aspect interior exterior exterior exterior
*posterior ridge | consisting of side consisting of side | consisting of side | consisting of side

(anteriorly) in
lateral and

ventral aspect

row of five to nine
small denticles
alternating with
depressions,
narrow carina

absent

row of five to ten
small denticles
alternating with
depressions,
narrow carina
(between side row
of denticles and
exterior teeth)
increasing next to
third denticle and
declining next to

protibia denticle

row of five to
eight small
denticles
alternating with
depressions,
narrow carina
(between side row
of denticles and
exterior teeth)
increasing next to
third denticle and
declining next to

protibia denticle

row of five to nine
small denticles
alternating with
depressions,
narrow carina

absent

large denticle in

posterior ridge

largest denticle
penultimate
(opposite tooth IV)
or that before

penultimate (V)

largest denticle
ultimate (on
opposite of
between tooth IV
and V)

largest denticle
ultimate (on

opposite tooth IV)

largest denticle
ultimate (on
opposite of tooth
V)
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position of tooth
IIT and protibia
denticle

in ventral aspect

tooth apex situated
anteriorly of

denticle apex

tooth apex situated
anteriorly of

denticle apex

tooth apex situated
against of denticle

apex

tooth apex situated
anteriorly of

denticle apex

*area between
ultimate small
denticle in
posterior ridge
and protibia
denticle in

ventral aspect

with one or two
small, almost
imperceptible

denticles

without small
denticles, but with
smooth narrow

carina

with one to two
small, almost
imperceptible

denticles

area very short,
without small
denticles, but with
smooth narrow

carina

area anteriorly of

protibial denticle

with three to five

small denticles

with three to five

small denticles

with three to five

small denticles

with five small

denticles

* characters different in species (have at least two character states).
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TABLE 2. Matrix of male diagnostic characters and character states separating the Jekelius

(Jekelius) Lopez-Colon, 1989 species coming from the Balkan peninsula and Turkey

character J. “albanicus” | J. anatolicus | J. brullei | J. J. J. jeannei
“dalmatinus” “graecus”
labrum slightly slightly slightly slightly slightly slightly
anterior emarginate emarginate emarginat | emarginate emarginate | emarginate
margin e
*frontoclyp | slightly slightly distinctly slightly distinctly distinctly
eal tubercle | indicated, indicated, prominent | indicated, prominent, | prominent,
situated situated , situated situated situated situated
distinctly slightly slightly distinctly slightly slightly
posteriorly of posteriorly of | posteriorl | posteriorly of posteriorly | posteriorly of
imaginary line | imaginary y of imaginary line | of imaginary| imaginary line
through the line through imaginary | through the line through | through the
center of genal | the center of | line center of genal | the center of| center of
suture, apex genal suture, | through suture, apex genal suture,| genal suture,
acute in lateral | apex rounded | the center | acute in lateral | apex apex acute in
aspect in lateral of genal aspect rounded in | lateral aspect
aspect suture, lateral aspect]
apex
rounded in
lateral
aspect
*genae almost parallel | evenly almost evenly rounded | evenly almost
margin laterally, rounded parallel rounded parallel
slightly laterally, laterally,
rounded rounded rounded
anterolaterally, anterolater anterolaterally
slightly ally
narrowed
anteriad
pronotum interrupted interrupted interrupte | interrupted interrupted | interrupted
basal border | each side each side d each each side each side each side
laterally laterally side laterally laterally laterally
laterally
punctation surface dense surface surface surface dense surface surface dense
of pronotum | microsculpture | slightly slightly microsculpture | microsculp | microsculptur
d (shagreened), | microsculptu | microscul | d (shagreened), | tured ed
punctation red ptured punctation (shagreene | (shagreened),
simple, almost | (shagreened), | (shagreen | simple, almost | d), punctation
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regularly punctation ed), regularly punctation | simple, almost
spaced, very simple, punctation | spaced, very simple, regularly
dense, almost simple, dense, almost spaced, very
punctures regularly almost punctures regularly dense,
separated by 1- | spaced, very | regularly separated by 1— | spaced, punctures
2 their dense, spaced, 2 (or less) of dense, separated by
diameter punctures dense, their diameter punctures 1-2 (or less)
discally, denser | separated by | punctures | discally, denser | separated their diameter
in anterior one their separated | in anterior by 1 and discally,
depressions, diameter by 1 and depressions, more than denser in
sparser discally or more than | sparser of their anterior
laterally and not their laterally and diameter depressions,
basally separated, diameter basally. discally or | sparser
denser in discally, not laterally and
anterior denser in separated, basally
depression, anterior denser in
sparser depression anterior
laterally and | s, sparser depression,
basally laterally sparser
and laterally
basally and basally
scutellum widely widely widely widely widely widely
triangulate triangulate triangulate | triangulate triangulate | triangulate
elytron semialutaceous | alutaceous, alutaceous | semialutaceous | alutaceous, | semialutaceou
surface , finely finely , finely , finely finely s, finely
shagreened, shagreened, shagreene | shagreened, shagreened | shagreened,
with slightly with slightly | d, with with slightly , with with distinctly
indicated strial | indicated slightly indicated strial | slightly indicated
punctures strial indicated punctures indicated strial
punctures strial strial punctures
punctures punctures
*ventral shiny slightly shiny | slightly shiny shiny slightly shiny
surface shiny
*mesoventr | distinctly distinctly distinctly distinctly weakly distinctly
al process prominent prominent prominent | prominent prominent | prominent
(reaching level | (reaching (reaching | (reaching level | (reaching (reaching
of mesofemora | level of level of of mesofemora | level of level of
in lateral mesofemora | mesofemo | in lateral mesofemor | mesofemora
aspect), in lateral ra in aspect), ain lateral | in lateral
angulate in aspect), lateral angulate in aspect), aspect),
lateral aspect, angulate in aspect), lateral aspect, angulate in | angulate in
almost acute, lateral angulate almost acute, lateral lateral aspect,
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narrow in aspect, in lateral narrow in aspect, rounded,
ventral aspect, | rounded, aspect, ventral aspect, | almoust considerably
distinctly considerably | considera | distinctly acute, narrow in
projected very narrow | bly wide projected narrow in ventral aspect,
anteriad, in ventral in ventral anteriad, ventral distinctly
irregularly aspect, aspect, irregularly aspect, projected
coarsely distinctly projected coarsely projected anteriad,
punctate projected anteriad, punctate anteriad, rounded
anteriad, irregularly finely apically,
rounded strongly punctate, irregularly
apically, coarsely punctures coarsely
irregularly punctate numerous punctate
coarsely
punctate
*meso- coarsely coarsely coarsely coarsely coarsely coarsely
metaventral | irregularly irregularly irregularly | irregularly irregularly | irregularly
plate punctate punctate punctate punctate punctate punctate
*femora with with with with with with
microsculpture, | microsculptu | microscul | microsculpture, | microsculp | microsculptur
shiny, on few re, shiny, on pture, shiny, on few ture, e, shiny, on
areas with few areas semialutac | areas with semialutac | few areas with
weak blue with weak eous, on weak blue eous, on weak blue
tinge, almost blue tinge, few areas | tinge, almost few areas tinge, almost
impuncate almost with weak | impuncate with weak | impuncate
impuncate blue tinge, blue tinge,
impuncate impuncate
number of 6[25 6-7 [25 6-7[25 725 725 71
exterior specimen] specimens] specimens | specimen] specimen] specimen]
protibia ]
teeth in
dorsal
aspect
*protibia large, large, large, small, slightly small, large,
tooth III pyramidal, pyramidal, pyramidal, | pyramidal, slightly pyramidal,
shape in narrow, wide, narrow, narrow, pyramidal, | narrow,
dorsal posterior edge anterior edge | anterior anterior edge narrow, anterior edge
aspect almost the longer than edge longer anterior longer than
same length or | posterior, longer posterior, base | edge posterior, base
equal to base long, than long, rising longer long, rising
anterior, base rising posterior, | gradually, posterior, gradually
long, rising gradually base short, | nearly straight | base short, | nearly straight
gradually, rising rising
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nearly straight gradually gradually
*protibia interior lobe interior lobe | interior interior lobe interior interior lobe
tooth I shorter than shorter than lobe shorter than lobe shorter than
(bifid) in exterior exterior shorter exterior shorter exterior
dorsal than than
aspect exterior exterior
*posterior consisting of consisting of | consisting | consisting of consisting interior lobe
ridge side row of six | side row of of side side row of of side row | shorter than
(anteriorly) to seven small five to six row of six | five to seven of seven exterior
in lateral denticles small to seven small denticles | small o
) ) ) ) consisting of
and ventral | alternating denticles small alternating denticles )
) ) ) ) ) side row of
aspect with alternating denticles with alternating
. . . ) . four small
depressions, with alternating | depressions, with )
) ) ) ) denticles
wide, large, depressions, with narrow, small, depressions )
) ) ) alternating
strongly narrow depression | faintly , without i
wit!
developed carina s, narrow, | developed carina )
) ) depressions,
carina (between but carina ]
) ) ) narrow carina
(between side side row of strongly (between side )
) (between side
row of denticles and | developed | row of
) ) ) ) row of
denticles and exterior carina denticles and )
) ) denticles and
exterior teeth) teeth) (between exterior teeth) )
) . . ) . ) ) exterior teeth)
increasing next | increasing side row increasing next ] ]
increasing
to the largest next to fourth | of to the
. . . . next to
denticle and denticle and | denticles penunultimte )
o . penultimate
strongly declining and denticle and )
o . o denticle and
declining before exterior declining o
o o o declining
before protibia | protibia teeth) before protibia )
) ) ) ) ) nearly behind
denticle denticle increasing | denticle )
ultimate
next to )
) denticle
third
denticle
and
declining
before
protibia
denticle
*large largest denticle | largest largest largest denticle | largest largest
denticle in before denticle denticle before ultimate | denticle denticle
posterior penultimate ultimate ultimate (opposite tooth | ultimate ultimate
ridge (between tooth | (opposite (on IV) or (opposite (opposite
V and VI) tooth IV) opposite penultimate tooth IV) tooth V)
of tooth (opposite tooth
IV) or

102




penultimat | V)

e

(between

tooth IV

and V)
position of tooth apex tooth apex tooth apex | tooth apex tooth apex | tooth apex
tooth IIl and | situated situated situated situated against | situated situated
protibia anteriorly of directly only of denticle directly against of
denticle in denticle apex between slightly apex between denticle apex
ventral tooth II and posteriorl tooth II and
aspect 11 y of I

denticle

apex
*area without small with one or with one without small without without small
between denticles two small, small denticles small denticles
ultimate almost denticle or denticles
small imperceptibl | without but with
denticle in e denticles narrow,
posterior very faintly
ridge and developed
protibia carina
denticle in
ventral
aspect
area with one small | with three to | with seven | with three to with three with four
anteriorly of | denticles and four small small five small small small
protibial narrow carina denticles denticles denticles denticles denticles
denticle
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7.2 Molekularni analyzy

Vysledkem molekularni analyz je alignment pro mitochondridlni gen COI (€ast oznacovana
jako barcode) s délkou 658 bazi vytvofeny pomoci programu programu Geneious 9.1.8

(https://www.geneious.com, Kearse et al. 2012) s algoritmem MAFFT (Katoh et al. 2002,

Katoh et al. 2013). Alignment obsahuje 47 sekvenci chrobakti ze zajmového rodu Jekelius
(Geotrupinae: Geotrupini) a jednu sekvenci chrobaka rodu Typhaeus (Geotrupinae:

Enoplotrupini), ktera slouzi k zakotfenéni celého stromu (outgroup).

Vysledny fylogeneticky strom (obr. 7) na zaklad¢ aligmentu sekvenci byl vytvofen
pomoci analyzy baysianské inference zalozené na vypoctu posteriornich pravdépodobnosti
pomoci programu MrBayes 3.2.7 (Ronquist et al. 2012). Evolu¢ni model (1. pozice
v kodénech GTR+G, 2. pozice GTR+G, 3. pozice F81) pro analyzu jsem vytvoftil v programu
PartitionFinder 2.1.1 (Lanfear et al. 2012). Strom je vysledkem pro analyzu po 30 miliona

generaci.

Genetické distance pro kompletni dataset a také distance pro vybrané splity, které
vyplynuly z vysledného fylogenetického stromu, jsem vypocital v programu MEGA X
(evolu¢ni model T92+G+I) (Kumar et al. 2018, Tamura a Kumar 2002) a jsou jako vysledek
ptedloZeny ve formé tabulky (pfiloha 4).

Vysledky delimitacnich analyz ABGD, TCS a bPTP (Puillandre et al. 2012, Clement
et al. 2000, Zhang et al. 2013) jsou vyobrazeny piimo ve vysledném fylogenetickém stromé
(obr. 7). K metodé¢ ABGD piikladam i histogram, na kterém je patrnd distribuce distan¢nich
dat mezi vSemi moznymi kombinacemi dvou vzorkli zdatasetu (obr. 8). Na
vysledném rozlozeni je viditelny tzv. barcoe gap. Mezera mezi intraspecifickou a

interspecifickou variabilitou neni ptili§ vyraznd, ale trend je viditelny.

Na bazi fylogenetického stromu se usadil jako taxon sestersky vSem ostatnim druh J.

anatolicus. Od ostatnich taxoni jej déli vyznamna distance 9,96 %.

Dale se nam strom vétvi na tfi vyznamné klady vyskytujici se pfevazné 1) na Blizkém
vychod¢, 2) na Balkanském poloostrové a 3) na Apeninském poloostrové, Peloponésu a
Kreéte.

Prvni klad zahrnuje taxony dnes znamé pod nazvem J. brullei syriacus (Nikolajev et

al. 2016, Schoolmeesters 2022). Jedna se o populace z Jordanska (taxon J. ,,luciae* v pojeti

této prace) a Israele a Libanonu (taxon J. ,,levantinus® v pojeti této prace). Taxon J. ,,luciae a
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J. levantinus* jsou jednoznacné oddélené. V rdmci taxonu J. ,levantinus* se nam israelské a
libanonské populace rozd¢lili na dva samostatné klady s distanci 5,40 %, coz naznacuje, ze by
se mohlo jednat o dva samostatné¢ taxony. Tuto hypotézu podporuje i delimita¢ni metoda

ABGD.

Druhy velky klad sdruzuje populace vyskytujici se na Balkanském poloostrové a dnes
nalezejici pod nominotipicky poddruh J. brullei brullei (Nikolajev et al. 2016, Schoolmeesters
2022). V nasem pojeti se vSak jednd o tifi samostatné druhy, J. ,.graecus* (populace
zTonskych ostrovii a pevninského Recka s vyjimkou vychodnich oblasti u hranic
s Tureckem), J. ,,albanicus (populace z Albanie a Cerné hory) a J. ,.dalmatinus“ (populace
z Bosny a Hercegoviny a Chorvatska). V ramci fylogenetického stromu se tento klad rozdélil
se znacnou distanci (10,29 %) na dva samostatné klady, pficemzZ jedna vétev zahrnuje
populace druhu J. ,,graecus* a trochu piekvapivé také populace z Chorvatského ostrova Brac¢
(distance mezi témito klady 3,05 %). V druhé vétvi kladu zstali albansko-dalmatské
populace, které¢ déli minimalni distance a druhy J. ,,albanicus* a J. ,,dalmatinus* v pojeti této
prace piedstavuji jediny taxon (nejvétsi distance pouhych 0,96 %). Jako sesterské k tomuto
kladu se ve strom¢ usadili prekvapivé garganské populace italského taxonu J. intermedius

s distanci pouhych 2,53 %.

Treti velky klad se vramci naSeho fylogenetické¢ho stromu rozdélil na dvé vétve
s vyznamnou vzajemnou distanci 10,0 %. Jedna zvétvi obsahuje zastupce druhu
J. intermedius a druhd obsahuje zastupce druhu J. brullei v pojeti této prace. Populace
nominotypického poddruhu J. b. brullei a endemického poddruhu J. b. creticus vytvofili
v ramci naSeho fylogenetického stromu jediny klad, pticemz krétské populace se jevi jako
vnitini  skupina. Trochu piekvapi je fakt, Ze taxony vyskytujici se na Peloponéském
poloostrove déli v rdmci stromu vétsi distance (az 5,83 %) nez bychom piedpokladali. Druhou
¢ast tohoto kladu tvoii smésice italskych populaci chrobaki rodu Jekelius dnes ozna¢ovanych
jako J. intermedius. Velmi blizce ptibuzné vysly jak populace z pevninské Italie (s vyjimkou
garganskych populaci), tak populace ze Sardinie, Sicilie i Malty. Jedna se tak ziejmé o jediny

taxon s velkym uzemnim rozsifenim.

Veskeré vysledky vyplyvajici z fylogenetického stromu jsou podrobné rozepsany a

zaroven diskutovany v kapitole 8.2.
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7.3 Pritokova cytometrie

Kompletni ptehled velikosti genomu vSech 90 méfenych zastupct celedi Geotrupidae
poskytuji nasledujici stranky. V ramci nékolika tabulek jsou zde uvedeny pribehy méfenych
analyz (pfiloha 5), kompletni soupis méfenych genomt (pfiloha 6) a tabulka shrnujici
pottebné lokalitni udaje k méfenym exemplaiim (pfiloha 3). Dalsi tii tabulky ukazuji
prislusnost métenych zastupcii ke konkrétni podceledi v ramci Celedi Geotrupidae (ptiloha 7),
piislusnost métenych zastupcl podceledi Geotrupinae ke konkrétnimu rodu (pfiloha 8) a

piislusnost métenych zastupct rodu Jekelius ke konkrétnimu druhu (ptiloha 9).

7.3.1 Piehled velikosti genomit zdastupci Celedi Geotrupidae

Nejveétsi namétend velikost genomu zastupce Celedi Geotrupidae byla zaznamenédna u samice
druhu Odontaeus armiger (Scopoli, 1772) (Bolboceratinae), a to konkrétné¢ 2C = 5,52 pg.
Nejveétsi naméfend velikost genomu u samce byla nameéfena u stejného druhu ze stejné
lokality (2C = 4,39 pg). Velké genomy (2C > 2 pg) v rdmci zkoumané skupiny vykazuji i

dalsi zastupci podceledi Bolboceratinae.

Naopak nejmensi naméfend velikost genomu zastupce celedi Geotrupidae byla
zaznamenana u samce druhu Lethrus strymonensis Hillert & Kral, 2013 (Lethrinae), a to
konkrétné¢ 2C = 0,79 pg. Nejmensi naméfena velikost genomu u samice byla naméfena u
stejného druhu (2C = 0,81 pg). Malé genomy (2C < 1 pg) v rdmci z&jmové skupiny vykazuji i

dalsi zastupci podceledi Lethrinae.

7.3.2  Prehled velikosti genomii zdastupcit rodu Jekelius

Nejvétsi naméiend velikost genomu zastupce rodu Jekelius (Geotrupinae) byla
zaznamenana u samice druhu Jekelius ,,dalmatinus* (Geotrupinae), a to konkrétné 2C = 1,30
pg. Nejveétsi naméfend velikost genomu u samce byla namétena u druhu Jekelius ,,graecus

(Geotrupinae), a to konkrétn€ 2C = 1,22 pg.

Naopak nejmensi namétend velikost genomu zéstupce rodu Jekelius (Geotrupinae)
byla zaznamendna u samce druhu Jekelius anatolicus (Jekel, 1866) (Geotrupinae), a to

konkrétn¢ 2C = 1,02 pg. Nejmensi naméfena velikost genomu u samice byla naméfena u
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stejného druhu ze stejné lokality (2C = 1,03 pg). Stfedni genomy (2C = 1-2 pg ) v rdmci
zajmové skupiny vykazuji i dalSi zastupci podcCeledi Geotrupinae a vSichni zastupci rodu

Jekelius.
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8 Diskuse

8.1 Koncept druhového komplexu Jekelius brullei ve svétle morfologickych dat

Jak jsem jiz naznacil v ivodnich kapitolach, zejména v kapitole 2.2 a 2.3, historicky ndhled na
taxony v této praci zafazené do druhového komplexu Jekelius brullei se n€kolikrat zménil.
Pominu zde star$i historické prameny a svou pozornost vénuji dvéma poslednim soubornym
pracim zaméfenym na rod Jekelius, které obsahuji i studované taxony z druhového komplexu

Jekelius brullei. A nasledné je porovndm s mym nahledem na danou problematiku.

8.1.1 Koncept druhového komplexu Jekelius brullei v pojeti prace Baraud (1966)

Baraud (1966) povazuje jednotlivé taxony v ramci druhového komplexu J. brullei za
jediny druh, Thorectes brullei (Jekel, 1866) (dnes Jekelius brullei), ktery zahrnuje pét
samostatnych poddruhtl. Nominotypicky poddruh zahrnujici populace vyskytujici se v Recku,
Albanii, a statech byvalé Jugoslavie. Je téZ uveden poloostrov Istrie, a tak zndmé rozsiteni jiz
tehdy zahrnovalo vétSinu populaci na balkdnském pobiezi Jaderského mote. DalSimi
poddruhy jsou dle Barauda (1966) T. brullei ssp. anatolicus (Jekel, 1866) s vyskytem
v Turecku, T. brullei ssp. creticus (Fairmaire, 1876) jako endemit Kréty, 7. brullei ssp.
syriacus (Jekel, 1866) vyskytujici se v Israeli, Jordansku a Syrii, a 7. brullei ssp. africanus
Baraud, 1965 s rozsitenim v Alzirsku, Lybii a Tunisku. Baraud (1966) také nezahrnuje druh J.
brullei do druhového komplexu J. intermedius, jak to v historii ¢inili néktefi autofi, ale dava
mu status samostatného druhu. Taxon J. intermedius (v jeho pojeti Thorectes intermedius) je
dle n¢ho rozsifen v celé pevninské Italii, na Sicilii, Sardinii, a n¢kolika dalSich menSich

italskych ostrovech, dale v jizni Francii, na Korsice, a také v severnim Alzirsku.

Baraud (1966) k jednotlivym poddruhtim uvadi kromé rozsifeni na tirovni jednotlivych
stati 1 konkrétni lokality vyskytu, které mu byly zndmé z ptedchozi literatury a/nebo mél
k dispozici konkrétni exemplare (dnes ulozené v MNHN) z téchto lokalit. Bohuzel, vycet
kompletnich lokalitnich udaji v praci chybi a nemomu s urcitosti fici, jaky materidl

z konkrétnich lokalit mél ke svému morfologickému studiu k dispozici.

Pro nominotypicky poddruh jako rozSifeni Baraud (1966) uvadi tadu lokalit

z pevninského Recka i Peloponésu, dile znékolik lokalit z Albanie a Chorvatska. Jako
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rozsifeni je zde uveden i poloostrov Istrie s dnes italskym méstem Terst, ze kterého druh
uvadi i recentni literatura (Brelih et al. 2010). Pozoruhodné je, ze Baraud (1966) udéava jako
misto vyskytu také poloostrov Gargano v pevninské Italii. Tuto informaci poté piebiraji italsti
entomologové a druh J. brullei z této oblasti udavaji dodnes (Ballerio et al. 2014). A¢ se mi
tato informace nezdala pfili§ vérohodnd a pravdépodobnd, vysledky molekuldrnich analyz
ptibuznost populaci z poloostrova Gargano a z pobiezi Jaderského mote potvrdili. Vice se
této skutecnosti budu vénovat v kapitole 8.2. Krom¢ Gargana vSak tento poddruh uvadi také
ze Sicilie. RozSifeni tohoto taxonu na Sicilii, 1 v Baraudovo (1966) Sirokém pojeti, miZeme

vylouc¢it jak na zdklad€ morfologickych, tak na zakladé molekularnich dat.

Z faunistického hlediska je zajimava jest¢ skuteCnost, ze 7. brullei ssp. anatolicus
Baraud (1966) udava i z feckého ostrova Rhodos, avSak zadny exemplaf z tohoto ostrova jsem
ve sbirkdch muzei, které Baraud ve své praci uvadi jako zdroj studia, neobjevil. Prvni

konkrétni nalezy tohoto poddruhu pro Recko uvadi az Ziani et al. (2015).

Baraud (1966) oproti mému pojeti rozliSuje méné taxond, a¢ mu zjevné material z fady
populaci, které ja povazuji za samostatné druhy, byl k dispozici. Také v kli¢i, ktery uvadi,
vyuziva tadu stejnych rozliSovacich znakt, které jsem k delimitaci taxonti vyuzil (napf.
teCkovani Stitu, postaveni rohu na klypeu). Je vSak zjevné, Ze zasadni morfologicky znak, tedy
pocet a tvar zubli, poptipadé pfitomnost/absence hibetu, na spodni strané¢ holené nepovazoval
za piili§ vyznamny taxonomicky znak. To zfejmé vedlo ke skuteCnosti, ze i pokud si byl
tohoto znaku védom, povazoval jej zjevné za pouhou variabilitu v ramci populaci jednoho

druhu.

8.1.2 Koncept druhového komplexu Jekelius brullei v pojeti prace Lopez-Colon (1996)

Lopez-Colon (1996) stejné jako Baraud (1966) povazuje jednotlivé taxony v ramci druhového
komplexu J. brullei za jediny druh, J. brullei. Pfejima také Baraudovo (1966, 1992) pojeti
poddruhii véetné jejich rozsiteni.

Zasadnim rozdilem oproti pojeti Barauda (1966) je fakt, ze Lopez-Colén (1996)
klasifikuje druhovy komplex J. brullei do druhové skupiny J. intermedius, kterou ve své praci
morfologicky definuje. Spole¢né s druhy J. brullei a J. intermedius do této skupiny klasifikuje
jeste Spanélské zastupce J. nitidus (Jekel, 1866) a J. hernandezi (Lopez-Colon, 1988). Jako
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zasadni rozliSovaci znak uvadi pravé pocet a tvar zubl na spodni holeni a pfitomnost

vyvinutého hibetu. Dal$im znakem je poté teCkovani metasternalniho Stitku.

Z morfologického pohledu stoji za zminku skutecnost, ze Lopez-Colon (1996)
zminuje krom¢ Barauda (1996) zndmé rozsiteni druhu J. intermedius také na Balearskych
ostrovech, zaroveii viak opakuje informaci o tom, Ze druh se nevyskytuje ve Spanélsku
(Lopez-Colon (1988, 1996). Avsak na zékladé naSich predbéznych vysledka zalozenych na
morfologii dospé€lcti se blizce piibuzné (nebo alespont morfologicky podobné) taxony téchto
nedostate¢né definovanych komplextim (J. brullei a J. intermedius) vyskytuji také na

Iberském poloostrove (Kral, Hillert & Sommer, Gstni sdéleni).

8.1.3 Koncept druhového komplexu Jekelius brullei v pojeti této prace

Mty koncept druhového komplexu J. brullei v pojeti této prace se v n€kolika ohledech lisi od
pojeti Barauda (1966) a Lopez-Colon (1996). Tyto rozdily zplisobuje ziejmé zejména fakt, ze
Baraud (1966), a¢ mél k dispozici mnozstvi materidlu z mnoha populaci, nepovazoval pocet a
tvar zubtli, poptipadé¢ ptitomnost/absence hiebenu na spodni stran¢ holené¢ za vyznamny
taxonomicky znak, na rozdil ode mé. Naproti tomu, Loépez-Coldén (1996), shodné se mnou, za
nejvyznamnéjsi taxonomicky znak (spoleéné tvarem a podobou aedeagu) povazuje praveé
pocet a tvar zubl, popfipadé pritomnost/absence hibetu, na spodni stran¢ holené. Nicméné
z prace Lopez-Colon (1996) vyplyva, ze na rozdil od Barauda (1966) nestudoval velké
mnozstvi materidlu a do znacné miry tak prevzal pouze Baraudiv koncept tohoto druhového

komplexu. Kritick¢é zhodnoceni jednotlivych populaci tohoto druhového komplexu v préci

chybi.

AC jsem se v taxonomické praci podrzel zde definovaného druhového komplexu J.
brullei zejména s ohledem na geografické souvislosti, je zjevné, Ze nejen na zaklade
morfologickych dat, ale také na zdkladé molekularnich dat, by tato skupina méla byt
klasifikovana do Sir§itho druhového komplexu J. intermedius, jak navrhl jiz Lopez-Colon

(1996).

Baraudtv koncept (1966) druhového komplexu J. brullei je vlastné velice podobny
tomu mému s tim rozdilem, Ze vyd€luje méné taxoni nez tato prace. Populace na Blizkém
vychod¢ klasifikuje jako ssp. syriacus, mij ptistup jednotlivé populace rozd€luje na Ctyfi

samostatné taxony, které vSak povazuji za blizce pfibuzné, coz mi potvrdili i molekularni
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metody. Turecké zastupce rodu Jekelius uvadi pod ssp. anatolicus, avSak z vyctu jemu
znamych lokalit je zjevné, ze populace druhu J. jeannei Huchet & Sommer, 2020 nemél ve
své praci k dispozici (Huchet et al. 2020). Na rozdil od mého pojeti povazuje za samostatny
druh taxon J. asperifrons (Fairmaire, 1866). Ve sbirkdch Muséum national d’Histoire
naturelle jsem nalezl pét exemplaii z riznych lokalit v rdmci Turecka, které byly Baraudem
urcené jako J. asperifrons (Fairmaire, 1866) zjevné na zékladé skoro neznatelného riizku na
klypeu hlavy. Tento taxonomicky znak nepovazuji za vérohodny a z mého pohledu se jedna
pouze o nevyvinuté exemplafe Siroce rozSiteného J. anatolicus, coz potvrdila i shodnost
podoby spodni strany holené€. V této praci neni J. asperinfrons povazovan za samostatny

taxon, ale za synonymum druhu J. anatolicus.

Zéasadnim rozdilem mého pojeti oproti Baraudovi (1966) jsou populace na
Balkdnském poloostroveé. Baraud (1966) vyliSuje endemickou ssp. creticus z ostrova Kréta,
kterou v této praci povazuji pouhé synonymum druhu J. brullei. Tento morfologicky koncept
potvrdili 1 vysledky molekularni analyzy. VSechny ostatni balkanské populace vcetné
populaci z italského poloostrova Gargano klasifikuje Baraud (1966) k nominotypické T.
brullei ssp. brullei. To je v rozporu s mymi vysledky, jelikoz v mém pojeti se nominotypicka
ssp. brullei, respektive druh J. brullei, vyskytuje pouze na Uzemi feckého poloostrova
Peloponés a na ostrové Kréta. V pevninském Recku (s vyjimkou vychodnich oblasti u hranic
s Tureckem) a na lonskych ostrovech rozliSujeme dosud formélné¢ nepopsany druh J.
,graecus”. Tuto domnénku &asteéné potvrdila i molekularni data. Populace v Albanii a Cerné
Hofe jsem morfologicky odlisil jako dal$i samostatny formalné nepopsany druh J.
»albanicus®. Populace v Bosn¢ a Hercegovin€ a v Chorvatsku jsem v ramci této prace odlisil
jako samostatny formaln¢€ nepopsany druh J. ,.dalmatinus®. Vysledky molekulérnich analyz
vSak ukazaly, ze se zfejm¢ jednd pouze o jediny taxon a mnou pozorované rozdily jsou
pouhou variabilitou v ramci aredlu jednoho druhu. Tomu by odpovidalo i geografické
roz$ifeni v kontextu morfologickych znaki, jelikoz mnou vyliSené taxony se nachazeji na
protilehlych polech tohoto arealu (severni Chorvatsko vs. jizni Albanie). Populace z Cerného
hory, tedy geograficky zhruba wuprostied aredlu, opravdu vykazuji jisty prechod
morfologickych znakli a je téZké rozliSit pouze na zdkladé morfologie, ke kterému
z hypotetickych taxonii tyto populace nalezi. Mize se vSak jednat o taxony nachézejici se
v hypotetické hybridni zon€. Na toto téma nachazime v literatufe fadu praci, které se na
piikladech mnoha taxonii ptiklanéji k jedné ¢i druhé mozné varianté. Nekteré prace by tyto

taxony povazovali za dva samostatné druhy s existujici hybridni zénou, jiné za druh jediny, a
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tieti relevantni moznosti je tyto dva taxony povazovat za poddruhy v rdmci jediného druhu

(napt. Podnar et al. 2004, Fritz et al. 2006).

Pozoruhodné je, ze jiz Baraud (1966) na zakladé morfologie k taxonu 7. brullei ssp.
brullei ptitadil také populace z italského poloostrova Gargano. Tyto populace bohuZel nebyly
v ramci této prace podrobeny peclivé morfologické analyze, jelikoz geograficky nalezeji spise
ke komplexu druhti J. intermedius, avsak molekularni analyza mi ukazala jasnou piibuznost
téchto populaci praveé s populacemi na pobiezi Jadranského mote. Je mozné, Ze tuto hypotézu
podpoii i naslednd morfologickd analyza této populace. Pokud by se opravdu prokézalo, ze
populace z italského Gargana i morfologicky odpovidaji populacim z pobiezi Jaderského
mote, je mozné, ze vSechny tyto populace budou ptitazeny k druhu J. intermedius, ktery byl
popsan prave z italské provincie Puglia (O. G. Costa 1839, Baraud 1966, Lopez-Colén 1996).
Vzdalenost typové lokality od poloostrova Gargano neni pfili§ velka a je mozné, ze se jedné o
populace jediného druhu. V tomto pfipad€ by vSak ostatni italské populace nalezeli k jinému
druhu, jak ndm to naznacili molekularni analyzy. Tento druh by ziejmé& nesl jméno Jekelius
italicus (Jekel, 1866), poptipadé pokud by ktomuto taxonu nalezeli i jihofrancouzské
populace dnes povazované za druh J. intermedius, pro taxon by muselo byt zvoleno nékteré
ze jména, které zjizni Francie popsal Mulsant (1842). RozieSeni této problematiky bude

cilem navazujici prace.
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8.2 Fylogenetické vztahy v ramci druhového komplexu Jekelius brullei

K rekonstrukci fylogenetickych vztahti uvniti druhového komplexu J. brullei bylo vyuzito 47
exemplafi z celkem 29 lokalit druhli dnes fazenych k druhim J. brullei a J. intermedius.
Exemplatre nalezejici druhu J. intermedius byly pro svou zjevné blizkou piibuznost vyuzity
casten¢ jako outgroup, castecné jako dalsi studované taxony. Jako outgroup k zakofenéni
stromu byl pouzit taxon Typhaeus lateridens (Guérin-Méneville, 1838) (Geotrupinae:

Enoplotrupini) nalezejici do jiného tribu neZz rod Jekelius (Geotrupinae: Geotrupini).

8.2.1 Refugia a centra diverzity v kontextu rodu Jekelius se zvldsStnim zietelem na
druhovy komplex Jekelius brullei

Zapadni palearkt je v pleistocénu charakterizovan drastickymi zménami klimatu, které se
projevovaly zejména posuny pevninského ledovcee, se kterymi tzce souviselo kolisani hladiny
Stfedozemniho mote (Hewitt 1999). Oscilace mezi glacidlnimi a interglacidlnimi obdobimi
vedly u celé fady zivoCicht k dynamickym zménam jejich roz§ifeni, ¢etnym migracim a
naopak extinkcim, speciacim uvniti glacialnich refugii a rekolonizacim plvodnich areala

(Coope 2004).

Mezi nejvyznamnéjsi glacialni refugia na uzemi Evropy miiZzeme povazovat
Pyrenejsky, Apeninsky a Balkansky poloostrov (Hewitt 1999). Odtud fauna, ale i flora,
v interglacialnich obdobich znovu rekolonizovala ostatni ¢asti Evropy. DalSimi oblastmi,
které jsou povazovany za glacidlni refugia jsou Maroko ¢i Alzirsko (Petit et al. 2002),
jihovychodni Francie (Sommer et al. 2008), velké ostrovy Stiedozemniho mote (Balearské
souostrovi, Korsika, Sicilie, Sardinie) (Petit et al. 2002, Dapporto 2010), panonskd panev
(Jankovska & Pokorny 2008), vychodni Karpaty a Moldavie (Sommer & Benecke 2005),
jizniho pobiezi Cerného mote (Seddon et al. 2002), zapadni Turecko (Dubey et al. 2006),
poloostrov Krym (Bilton et al. 1998) nebo Kavkaz a oblasti v okoli Kaspického mote (Hewitt
1999).

Rod Jekelius je rozsifen po vétsin€ pobrezi Sttedozemniho mote, a je tak zjevné, ze
velka ¢ast refugii se dotykala i pravé predkt dnesnich taxont (Verdu et al. 2004, Lobo et al.
2015, Nikolajev et al. 2016, Schoolmeesters 2022). Nejvyssi druhovou diverzitu (centrum
diverzity) méa dnes rod Jekelius na Pyrenejském poloostrové, ktery je povazovan za jedno

z nejvyznamnéjSich glacidlnich refugii na uzemi Evropy (Hewitt 1999, Verdu et al. 2004,
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Lobo et al. 2015, Nikolajev et al. 2016, Schoolmeesters 2022). Zjevné bylo velmi vyznamné i
pro speciacni udalosti v rodé Jekelius (Verdu et al. 2004). Dal$im velmi vyznamnym refugiem
a centrem diverzity byla zfejme oblast Alzirska a Maroka, kde kromé& znamych taxont existuji
pravdépodobné jesté dalsi dosud formalné nepopsané druhy z rodu Jekelius (Petit et al. 2002,
Nikolajev et al. 2016, Schoolmeesters 2022, Kral, Hillert & Sommer, Ustni sd€leni). Ob¢ tato
centra diverzity byla ziejmé velice vyznamna i pro zastupce blizce ptibuzného rodu
Thorectes, jelikoz zde shledavame vyznamnou druhovou diverzitu tohoto rodu (Nikolajev et

al. 2016, Schoolmeesters 2022).

Dal§im vyznamnym refugiem byl zjevné Apeninsky poloostrov a prilehlé velké
ostrovy (Korsika, Sardinie, Sicilie) (Petit et al. 2002, Dapporto 2010, Nikolajev et al. 2016,
Schoolmeesters 2022). Dnes v této oblasti zije druh J. intermedius, ktery je 1 podle vysledkt
nasich analyz blizce ptibuzny druhovému komplexu J. brullei. Je dokonce mozZné, ze oblast
Apeninského poloostrova kolonizoval ptedek druhu J. intermedius z oblasti dneSniho
Tuniska, ve kterém se dnes vyskytuje poddruh J. brullei africanus (Barad, 1965), respektive
komplex druhti, ktery je zjevné blizce piibuzny druhu J. intermedius (Nikolajev et al. 2016,

Schoolmeesters 2022, Kral, Hillert & Sommer, Ustni sd€leni).

Tfetim vyznamnym refugiem pro evropskou faunu a fléru, ale i pro zastupce rodu
Jekelius, je jist¢ oblast Balkanského poloostrova (Hewitt 1999, Nikolajev et al. 2016,
Schoolmeesters 2022). Pravé zde nachazime nékolik populaci druhového komplexu J. brullei,
které v této praci povazuji za samostatné taxony. Nakonec vyznamnym refugiem bylo i1
zapadni Turecko, ve kterém se dnes vyskytuje taxon J. anatolicus (Baraud 1966, Dubey et al.
2006, Nikolajev et al. 2016, Schoolmeesters 2022), a také Blizky vychod, ktery mlzeme
oznacit za dal$i centrum druhové diverzity chrobakt rodu Jekelius, jelikoz se zde vyskytuje
nekolik (dle pojeti této prace celkem Ctyfi) formaln€ nepopsanych druhii, které se dnes
souhrné oznauji pod ndzvem J. brullei syriacus (Nikolajev et al. 2016, Schoolmeesters

2022).

Je zjevné, ze ,,zdkladni“ glacialni refugia dilezita pro evolu¢ni historii fady skupin
zivocichu 1 rostlin hréala dilezitou roli 1 v evoluc¢ni historii zastupci rodu Jekelius. Napovidaji
tomu jak dosud znamé rozsifeni druhli (Nikolajev et al. 2016, Schoolmeesters 2022), tak
publikované fylogenetické studie (Verdu et al. 2004, Lobo et al. 2015), a kone¢né i1 vysledky

této prace.
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8.2.2 Fylogenetické vitahy v ramci druhovych komplexii J. brullei a J. intermedius

O blizké ptibuznosti taxond sdruzenych pod druhy J. brullei a J. intermedius pojednéavaji na
zéklad¢ morfologické podobnosti uz historické prace (napt. Boucomont 1912, Baraud 1966,
Lépez-Colon 1996). Lopez-Colon (1996) dokonce na zéklad€ vnéjs$i morfologie a morfologie
samcich pohlavnich organt (aedeagti) ustanovil a definoval druhovou skupinu J. intermedius.
Tuto hypotézu potvrdila i moje molekularni studia a 1ze konstatovat, ze druhové komplexi J.
brullei a J. intermedius by bylo vhodné v budoucnu definovat jako jediny druhovy komplex.

Této skutec¢nosti odpovidaji jak molekularni, tak morfologicka data prezentovana v této praci.

8.2.2.1 Populace ,,Blizkého vychodu a Turecka

Na bazi fylogenetického stromu se usadil jako taxon sestersky vsem ostatnim druh J.
anatolicus. Pozice tohoto taxonu naznacuje, ze jedno z moznych glacidlnich refugii celé této
skupiny druh@i by se mohlo nachazet pravé v oblasti zdpadniho Turecka, odkud se pak druhy
rozifily pres vychodni pevninskou &ast Recka do centralniho Recka a posléze podél
Jaderského mote smérem na sever. Tuto hypotézu nase data potvrzuji. Za vyznamné glacidlni

refugium je zapadni Turecko povazovano napft. v praci Dubey et al. (2006).

Dale se strom vétvi na tfi vyznamné klady vyskytujici se pfevdzné 1) na Blizkém
vychod¢, 2) na Balkanském poloostrové a 3) na Apeninském poloostrové, Peloponésu a
Kréte.

Prvni klad zahrnuje taxony dnes znamé pod nazvem J. brullei ssp. syriacus (Nikolajev
et al. 2016, Schoolmeesters 2022). Jedna se o populace z Jordanska (taxon J. ,,luciae* v pojeti
této prace) a Israele a Libanonu (taxon J. ,,levantinus* v pojeti této prace). I kdyz jsem nemél
k dispozici genetické vzorky ze syrskych populaci druhii J. ,,bargylus* a J. syriacus v pojeti
této prace, mohu piedpokladat, ze vSechny tyto blizce pfibuzné taxony maji spole¢ného
predka a jejich speciace probéhla v centru diverzity, které Blizky vychod ptedstavuje (napf.
Poschel et al. 2018). Dalsi otaznik se vznasi nad taxonem J. jeannei, ktery mize byt blizce
ptibuzny této skupiné druhti, anebo taxonu J. anatolicus. Bohuzel se mi nepodafilo ziskat

geneticky vzorek.
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8.2.2.2 Populace ,, Balkanského poloostrova *

Dalsi velky klad zahrnuje populace vyskytujici se na Balkanském poloostrové a dnes
nalezejici pod nominotipicky poddruh J. brullei ssp. brullei (Nikolajev et al. 2016,
Schoolmeesters 2022). V mém pojeti se vSak jednd o tfi samostatné druhy, J. ,.graecus
(populace z Ionskych ostrovii a pevninského Recka s vyjimkou vychodnich oblasti u hranic
s Tureckem), J. ,,albanicus (populace z Albanie a Cerné hory) a J. ,.dalmatinus“ (populace
z Bosny a Hercegoviny a Chorvatska). V ramci fylogenetického stromu se tento klad rozdélil
se zna¢nou distanci na dva samostatné klady, pfi¢emz jedna vétev zahrnuje populace druhu
J. .graecus® a trochu piekvapivé také populace z Chorvatského ostrova Brac. Uspokjivé
vysvétleni pro tuto situaci nenachdzim, jelikoz mezi t€mito populacemi se objevuje populace
dalsiho druhu (J. ,, albanicus *), kterou od tohoto kladu déli vyznamna distance (10,29 %). Pro
jistotu jsem analyzoval dva vzorky od dvou sbératelt z tohoto ostrova, a tim jsem vyloucil
chybu zpisobenou napiiklad zdménou lokality. Navic, populace z velice blizkého poloostrova
Peljesac ve fylogenetickém stromé usedli k ostatnim chorvatskym populacim rodu Jekelius (v
pojeti této prace druh J. , dalmatinus‘). U apternich a malo pohyblivych druhii, kterymi
chrobaci rodu Jekelius bezesporu jsou, je skokové rozsifeni do nové oblasti vyskytu bez

ptimého pfic¢inéni ¢lovékem velmi mélo pravdépodobné.

Nemén¢ zajimavym vysledkem je piibuznost jednotlivych populaci v ramci
sesterského kladu, ktery obsahuje populace taxont J. ,, dalmatinus “ a J. ,,albanicus “. Tyto se
nam morfologicky jevi odliSené, nicméné v ramci fylogenetického stromu zaujimaji jeden
klad s velmi malou distanci mezi jednotlivymi taxony. Navic ani jedna z delimita¢nich metod
tyto populace od sebe neodd¢lila a taktéz je povazuji za jednu entitu. Jak jiz bylo pojedndno
v kapitole 8.1.3, jedna se zjevné o vétsi aredl jednoho druhu s klindlni morfologickou
variabilitou. Jako sesterské k témto albansko-dalmétskym populacim se ukézali populace
z italského poloostrova Gargano, dnes naleZejici kdruhu J. infermedius. Tento

zoogeograficky vzor vykazuji i n€kteti dalsi zivoc€ichové a rostliny (Vos et al. 2007).

Odhaduyji, ze ptedek dnesnich balkanskych populaci se pfes zapadni Turecko rozsitil
podél pobiezi Thrackého mote do centralniho Recka a odtud poté severné podél pobiezi
Jaderského mote az kitalskému Terstu. Pfi této migraci se také dostal az do italského
Gargana, a tak kolonizoval Apeninsky poloostrov. Po opétovné zvednuti moiské hladiny
zustaly albansko-dalmatské a garganské populace oddélené a dnes vykazuji disjunktni areél

rozsitfeni. Pravdépodobnéjsi by se na zaklad¢ ptikladii ze zoogeografické literatury jevilo
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refugium na jihu Recka, tedy v oblasti poloostrova Peloponés (napt. Hewitt 1999, Sommer et
al. 2008, Pedall et al. 2011, Poschel et al. 2018). Nicméné, fylogeneticky strom tomuto
neodpovida. Pokud se glacialni refugium této skupiny opravdu nachéazelo na izemi zapadniho
Turecka, nebylo tedy mozné kolonizovat Peloponésky poloostrov, jelikoz Egejské mote tvoii

vyznamnou zoogeografickou bariéru (Kornilios et al. 2019).

8.2.2.3 Populace ,, Kréty, Peloponésu a Apeninskeho poloostrova “

Poslednim vyznamnym kladem, ktery obsahuje fylogeneticky strom jsou trochu pirekvapivé
italské a maltské populace dnes nalezejici duhu J. intermedius a fecké populace dnes
nalezejici druhu J. brullei. O velmi blizké ptibuznosti obou druhii (druhovych komplexti)

jsem diskutoval jiz v kapitole 8.1.3. M¢é vysledky tuto hypotézu potvrdili.

Tento kldd se mi vramci fylogenetického stromu rozdélil na dvé vétve, jednu
obsahujici zastupce druhového komplexu J. intermedius a druhou obsahujici zastupce
druhového komplexu J. brullei. Piekvapivé vsak je, Ze tyto dvé skupiny jsou si vzajemné
pribuzné. Da se totiz predpokladat, ze glacialni refugia pro tyto skupiny lezeli na jihu
Apeninského poloostrova, respektive na jihu Balkdnského poloostrova. To jsou jedny
z nejvyznamnéjSich glacidlnich refugii v ramci Evropy (Hewitt 1999). Nicmén¢ spiSe nelze
predpokladat, ze by se spolecny piedek téchto skupin vyskytoval v glacidlu v jednom nebo
druhém refugiu, jelikoz byla na sobé nezavisla. Je tedy mozné, ze spole¢ny predek téchto
dvou druhovych komplexti neni pleistocenniho ptvodu, ale divergence téchto skupin je

starSiho data.

Populace nominotypického poddruhu brullei a endemického poddruhu creticus
vytvortili v ramci fylogenetického stromu jediny klad, pficemz krétské populace se jevi jako
vnitini skupina. Molekularni data tedy potvrdili moji domnénku, ze se jednd o jediny taxon
nazyvany v této prace J. brullei. Piesto, ze Kréta hosti mnoho Zivoc¢iSnych i rostlinnych
endemitl (napi. Legakis et al. 1994, Assing 2019), spole¢né evolu¢ni historie Peloponéského
poloostrova a Kréty je naznacena napft. v pracich Kornilios et al. (2019). Je mozné, ze pokud
by tito ,,krétsti“ endemité byli podrobeni modernim molekuldrnim analyzadm, ukazalo by se,

7e se jedna pouze o specifické populace s blizkou ptibuznosti k feckym populacim.

Druhou ¢ast tohoto kladu tvoii smésice italskych populaci chrobakt rodu Jekelius

dnes oznacovanych jako J. intermedius. Velmi blizce pitibuzné vysly jak populace
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z pevninské Italie (s vyjimkou garganskych populaci), tak populace ze Sardinie, Sicilie i
Malty. To miize naznaCovat rychlou kolonizaci celé oblasti z glacidlniho refugia na jihu
Jelikoz se v Tunisku vyskytuje blizce piibuzny taxon J. brullei africanus (Baraud, 1965),
mohl se vSak spolecny predek vyskytovat praveé v severni Africe a Apeninsky poloostrov
mohl v evoluéni historii kolonizovat odtud. Potfebny geneticky vzorek, ktery by mohl

podpoftit tuto hypotézu se mi vSak nepovedlo ziskat.

Jak jsem jiZ naznacil v kapitole 8.1.3, v pfipadé, Ze vSechny populace z vychodniho
pobiezi (provincie Puglia) jsou geneticky ptibuznéjsi albansko-dalmatskym populacim, pak
taxon, ktery dle fylogenetického stromu zahrnuje vSechny ostatni italské populace, a také
maltské, nebude moci byt v budoucnosti oznaCovan jménem J. intermedius, ale je tteba pro
néj stanovit jiné pouzitelné jméno. V této fazi studia to nemohu ucinit, jelikoz
ve fylogenetickém stromé chybégji zatim vzorky z francouzskych populaci, které se mi
nepodafilo ziskat. Nejen zuddvaného rozSifeni, ale i na zdkladé mych predbéznych
morfologickych Setfeni se jevi italské a francouzské populace (jihovychodni Francie a
Korsika) ptibuzné a mize se jednat o pfisluSniky jediného velkého taxonu. V ptipad¢, ze by
tomu tak bylo, je tfeba vybrat jméno pro tento taxon z nékterych jmen, kterd v roce 1842

pouzil Mulsant ve své praci (Mulsant, 1842).

8.2.3 Porovndni molekularnich a morfologickych dat

Pfi porovnani morfologickych a molekularnich dat mohu konstatovat, Ze moji hypotézu
zalozenou na zakladé morfologie dospélci vesmés molekuldrni data potvrdila. Samoziejmé
s ur€itymi vyjimkami a drobnymi odchylkami, které rozebiram v textu nize. Srovnani je také
mozné pomoci piilozenych map (obr. 9-10), které ptedstavuji morfologicky (obr. 9) a
molekularni (obr. 10) pohled na danou problematiku a jsou na nich vyznaceny ptedpokladané

piislusnosti jednotlivych populaci k jednotlivym zde navrzenym druhtm.

Taxon J. anatolicus jsem odlisil jako samostatny taxon jak na zakladé morfologie, tak
na zakladé molekuldrni analyzy vcetn¢ delimitacnich analyz. Stejné tak tomu bylo v ptipadé

taxonu J. ,,luciae”.

Taxon, ktery jsem nazval jako J. ,,levantinus* se vSak na zaklad¢ molekularni metody

rozdélil na dva samostatné klady odliSené vice nez 5% distanci (konkrétné 5,4 %). Pti pouziti
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barcodingu a delimitaci jednotlivych druhii je hranice 5 % obecné pfijimanou hranici pro
odliseni dvou samostatnych druhti. Na zékladé morfologické analyzy se mi jevili populace
z Izraele a Libanonu odlisné, avSak nakonec jsem tyto rozdily vyhodnotil jako wvnitini
morfologickou variabilitu jednoho taxonu. Rozdily dle mé, a také v kontextu ostatnich
studovanych druhii, nejsou tak zasadni, aby mé opraviiovali rozlisit izraelské a libanonské
populace jako samostatné druhy. Naopak molekularni data i delimitani analyzy podporuji
hypotézu dvou samostatnych taxoni a v budouci publikaci budu muset tyto vysledky

zohlednit.

Druh J. ,graecus* ve fylogenetickém stromé usedl do jednoho kladu s populacemi
mnou odliseného druhu J. ,,dalmatinus* z ostrova Brac. Jak jiz bylo popsano v kapitole 8.1.3,
analyzu jsem provedl pro dvakrat dva nezavislé vzorky a vyloucil jsem tak chybu zamény
lokality. Z morfologického pohledu se populace zokoli ostrova Bra¢ (napt. poloostrov
Peljesac, okoli mésta Split) jevi jako zastupci druhu J. ,,dalmatinus®. Jediny exemplai samce
z ostrova Bra¢ jsem vid¢l béhem navstévy v Muséum national d’Histoire naturelle, vzorky
vyuzité k molekularnim analyzadm byly samice. Nas kolega Oliver Hillert, se domniva, Ze
populace chrobakii rodu Jekelius z ostrovii Bra¢ a Hvar jsou morfologicky odlisné od
ostatnich chorvatskych populaci (O. Hillert, Gstni sdéleni). Teprve ziskanim dal$iho materidlu
bude mozné posoudit, zda se populace z ostrova Bra¢ (popt. Hvar a dalSich ostrovii v okoli)
opravdu morfologicky odliSuji od ostatnich populaci druhu J. ,dalmatinus* a patii spise
k taxonu J. ,,graecus®. Zoogeografické rozsireni, které tyto populace vykazuji nezapada do
obecnych zoogeografickych konceptl. U apternich a malo pohyblivych druht, jako v pfipadé
chrobakt rodu Jekelius, je skokové rozsifeni do nové oblasti vyskytu bez pifimého pfic¢inéni
clovékem velmi malo pravdépodobné. Neni vSak vylouceno, ze chrobaci byli na chorvatské

ostrovy zavleceny napft. lodni dopravou.

Dalsi rozpor, ktery piedstavuje porovnani morfologickych a molekuldrnich dat,
predstavuji taxony J. ,albanicus* a J. ,dalmatinus*. Na zakladé¢ molekularni studie se
nachdzeji v jediném kladu s minimalnimi distancemi a jde tedy bezesporu o jeden taxon, na
coz poukazuji i1 delimitatni metody. Morfologické rozdily, dle mého soudu diagnosticky
zasadni, se nachéazeji na opacnych poélech Sirokého arealu rozsifeni (severni Chorvatsko vs.
Albanie) téchto dvou druhti (v morfologickém pojeti). Nicméné i na zdkladé morfologické
studie se mi znaky uprostied arealu (Cerna Hora) zacaly prolinat. Moznosti, jak tento taxon
uchopit je n€kolik, nicméné v budouci publikaci se piiklonim k pojeti toho taxonu jako

jednoho druhu.
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Sesterskymi k tomuto kladu vSak vySly populace z italského Gargana. Také v tomto
pfipadé musim zminit, ze jest¢ pfed vysledky molekularni analyzy mé¢ na nepodobnost
v morfologii garganskych populaci s ohledem na ostatni italské populace upozornil Oliver
Hillert (O. Hillert, osobni sdéleni). V rdmci mnou studovaného materidlu jsem vSak vSechny
exemplafe z inkriminované oblasti pfifadil morfologicky k druhu J. intermedius, a také O.
Hillert posléze vétSinu exemplait, které mél k dispozici ur¢il jako tento druh (Kral, Hillert,
Sommer, ustni sdéleni). Nicméng, itals$ti entomologové uvadéji, Ze se na poloostrové Gargano
vyskytuji v jejich pojeti dva druhy téchto chrobakd, tedy J. intermedius 1 J. brullei (Ballerio et
al. 2014). Je tedy mozné, Ze spolecny piedek dneSnich albansko-dalméatskych populaci praveé
v oblasti Gargana kolonizoval Apeninsky poloostrov a setkal se zde s dal§imi populacemi

rodu Jekelius.

Moje morfologicka pozorovani k sobé pftifadila populace z Peloponésu (dle
soucasného konceptu J. brullei spp. brullei) a Kréty (dle soucasného konceptu J. brullei ssp.
creticus), které jsou jiz od roku 1876 povazovany za samostatné poddruhy. Nicméné
pozorované rozdily, i vzhledem k ostatnim studovanym zastupctim, m¢ vedli k presvédcent,
ze se jedna o jediny taxon. To nakonec potvrdila i molekularni studie, jelikoz taxon J. brullei
spp. creticus je vnitini skupinou vzorkl z ostrova Peloponés. Je zde tieba zminit jeste fakt, Ze
distanci dvou vétvi tohoto kladu také presahuje 5% hranici (konkrétné 5,83%), ale vzhledem
ke geografickému rozsifeni se nelze domnivat, Ze se jednd o dva samostatné taxony. To by
podporovalo hypotézu, Ze J. ,, levantinus “ je jedinym taxonem a hranice 5 % neni v ptipadé

této skupiny chrobakii dostate¢nou.

Posledni klad sdruzuje vSechny italské a maltské populace s minimalnimi vzdjemnymi
distancemi. To podporuje moji hypotézu o jediném taxonu, jelikoz jsem béhem predbézného
morfologického hodnoceni italskych, maltskych a francouzskych populaci nenalezl vyznamné
a konstantni morfologické rozdily mezi nimi. Nejen na zdkladé¢ morfologickych, ale i
molekularni dat mohu tedy konstatovat, ze tuto velkou oblast obyva ziejme jediny taxon, dnes
oznacovany jako J. intermedius, s vyjimkou italského poloostrova Gargano, na kterém se

zieymé setkava s prisluSnikem druhové komplexu J. brullei.

Obecné mohu konstatovat, Ze porovnani morfologicky a molekularni dat mi pomohlo
potvrdit fadu naSich hypotéz a naopak nalézt ,slaba“ mista, na kterd se musim zaméfit

v nadchazejicich studiich.
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Obr. 10. Mapa zohlednujici ptedpokladanou vzajemnou genetickou ptislusnost k jednotlivym
druhtim rodu Jekelius Lopez-Colon, 1989. .
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8.3 Velikost genomu a fylogeneze Geotrupidae

Pivodnim zamérem pouziti metody pritokové cytometrie bylo zjisténi velikosti genomu
jednotlivych zastupcl rodu Jekelius s cilem vyuZiti t€chto poznatkdl v rdmci taxonomie a
fylogeneze tohoto rodu. K porovnani bylo v planu vybrat nékolik dalSich zastupct celedi
Geotrupidae. Nicméné, nakonec bylo ziskdno a analyzovano vétsi mnozstvi vzorkll nejen ze
studovaného rodu Jekelius, ale 1 dalSich roda v ramci podceledi Geotrupinae, a poté 1 zastupct
dalsich dvou podceledi vramci celé¢ Celedi. Diky témto vzorkim mohu usuzovat i na

obecnéjsi trendy v rdmci celé ¢eledi a neomezit se pouze na rod Jekelius.

Fylogeneze Geotrupidae neni jednoznacné rozfeSend ani na urovni Celedi (viz napf.
Verdu et al. 2004, Cunha et al. 2011), natoz pak na trovni pod¢eledi a nizsi. Piesto se zde

pokusim diskutovat souvislost fylogeneze skupiny a velikosti genomu.

8.3.1 Velikost genomu zdstupcii rodu Jekelius

V ramci cytometrické analyzy provedené v této praci jsem analyzoval celkem 25 vzorka
zastupct rodu Jekelius (ptiloha 9). Téchto 25 vzorkl nalezi Ctyfem druhtim v pojeti této
prace.

Rozmezi velikosti genom u jednotlivych druhd v pojeti této prace shrnuje tabulka 5.
Z ni vyplyva, ze zastupci rodu Jekelius patii v rdmci ¢eledi Geotrupidae do skupiny se sttedni
velikosti genomu (2C = 1-2 pg), kterou vykazuje i vétSina dalSich zastupcii podceledi

Geotrupinae.

Tabulka 5. Rozmezi velikosti genomi u jednotlivych druhti rodu Jekelius v pojeti této prace

druh pocet vzorki zaokrouhlené rozmezi namétenych hodnot (2C)
Jekelius anatolicus (Jekel, 1866) | 9 1,0164-1,1731

Jekelius  intermedius  (Costa, | 12 1,0440-1,1410

1839)

Jekelius ,, dalmatinus 3 1,1829-1,3009

Jekelius ,,graecus 2 1,2061-1,2208

Rozsah velikosti genomu v rdmci rodu Jekelius je velice maly, konkrétné pouze 0,28

pg. Nejmensi naméfena velikost je totiz 1,02 pg a nejveétsi 1,30 pg.
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Pravé velmi maly rozsah velikosti genomu jednotlivych druhti rodu Jekelius prakticky
znemoznuje vyuziti téchto poznatkl k odliseni jednotlivych druhd. Toto je velmi dobie patrné
pii pohledu na ptilohu 9, ve které jsou jednotlivé druhy barevné odliSeny a na prvni pohled je

ziejmé, ze se v tabulce nezéavisle prolinaji.

8.3.2 Velikost genomu zdstupcui podceledi Geotrupinae s ohledem na rodovou piislusnost

Velikost genomu v kontextu fylogeneze rodu Jekelius nevykazala zadny patrny trend, zaméfil
jsem se tedy na vy$si taxonomickou turovenl. Konkrétné jsem srovnal velikost genomu
jednotlivych rodid v ramci podceledi Geotrupinae. Zamérné jsem vybral pouze podceled
Geotrupinae, jelikoz byl ztéto podceledi zméfen nejvétsi pocet vzorkil (60) zahrnujici

zastupce hned deviti rodi (pfiloha 8).

Na zakladé¢ morfologickych i molekuldrnich dat jsou Geotrupinae povazovani za
monofylum (Verdu et al. 2004, Cunha et al. 2011, Lawrence et al. 2011). Nicmén¢ podoba
fylogenetického stromu na zdkladé kvalitnich molekularnich udaji, ktera by dévala
uspokojivou informaci o vzdjemné piibuznosti jednotlivych rodi vramci podceledi
Geotrupinae ndm dosud schézi. K diskusi jsem vyuzil praci Cunha et al. (2011), zaloZenou na
molekularnich datech, ktera nam dava k dispozici fylogeneticky strom obsahujici zastupce
sedmi rodli znaSich deviti analyzovanych. To mi umozni alesponl ¢astecné porovnani

dosazenych vysledki.

Sesterskou skupinou kcelé podceledi Geotrupinae zde predstavuje podceled
Lethrinae. Velikost genomu v zavislosti na pfisluSnosti k pod€eledi v ramci celedi
Geotrupidae diskutuji az v dal$i céasti, nicméné¢ zde uvedu, ze Lethrinae maji oproti
Geotrupinae distinktné mens$i genomy, konkrétné rozpéti 0,79—1,13 pg, respektive 0,92-2,86
pg, prekryv v ramci skupin tedy neni velky.
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Obr. 11. Rekonstrukce evoluce ¢eledi Geotrupidae s uvedenim rozsahti velikosti genomu pro
jednotlivé rody analyzované v této praci metodou pritokové cytometrie. Pfevzato a upraveno

dle Cunha et al. (2011).

Dle klasického pojeti se nominotypickd podceled” dale formaln€é d€li na dva triby,
Enoplotrupini a Geotrupini (Bovo & Zunino 1983, Zunino 1984b). Tribus Enoplotrupini na
obr. 11 reprezentuje rody Chelotrupes a Typhaeus, Blizce ptibuzny tomuto kladu v rameci
fylogeneze navrzené autory Cunha et al. (2011) jesté vychazi rod Ceratophyus, k némuz mam
také ziskanou velikost genomu. Lze si povSimnout, ze velikost genomu zastupcti téchto roda
je znatelné¢ vétsi nez velikost genomu vSech ostatnich chrobakli, v nasem piipad¢ roda
Geotrupes, Sericotrupes a Jekelius (viz obr. 11). Tento mirny trend neni vSak dle mého soudu

dostate¢né silny, aby se na jeho zaklad¢ dalo cokoliv vyvozovat.

Jednotlivé rody vramci podceledi Geotrupinae sice vykazuji rozdilné velikosti
genomu, avSak vyuziti této informace v praxi, tedy naptiklad zatazeni ,,neznamého* chrobaka

do urcitého rodu zatim neni pouzitelné (viz ptiloha 8).
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8.3.3 Velikost genomu zdstupcu cCeledi Geotrupidae s ohledem na piislusnost k podceledi

Samotnou ¢eled” délime tradicné na ¢tyti podCeledi: Bolboceratinae, Geotrupinae, Lethrinae a
Taurocerastinae (Grebennikov et al. 2004, Bouchard et al. 2011, Gunter et al. 2016). Tento
koncept je prevazujici, nicméné néktefi autofi povazuji podceled” Bolboceratinae za
samostatnou ¢eled’ Bolboceratidae (Grebennikov & Scholtz 2004, 2005, Scholtz & Browne
1996, Ahrens et al. 2014, Sommer et al. 2021, Kral et al. 2022). Pravé fylogenetickd prace
autorti Ahrens et al. (2014) zalozena na molekularnich datech a obsahujici zastupce podceledi
Bolboceratinae a Geotrupinae naznacila, Ze se zjevné nejedna o sesterské skupiny. Nicméné je
tieba dodat, Ze prace byla zaméfena primdrné na jinou problematiku, nez je feSeni pfibuznosti
téchto skupin a obsahovala pouze maly vzorek zastupci. Prace, ktera by se zaméfila pfimo na

tuto problematiku zatim schazi.

Ze ctyt podceledi Geotrupidae jsem ziskal zéastupce tii znich, a to konkrétné
Bolboceratinae (8 vzorkil), Geotrupinae (60 vzorki), Lethrinae (22 vzorkill). Analyza velikosti
genomu ukazala, ze velikost genomu zastupcti jednotlivych podceledi je celkem specificka a

piekryvy velikosti genomu jednotlivych skupin jsou pomérné malé (tabulka 6).

Tabulka 6. Rozmezi velikosti genomi u jednotlivych druhti rodu Jekelius v pojeti této prace.

podceled’ rozsah velikosti genomu zastupci
Bolboceratinae 1,63-5,52 pg
Geotrupinae 0,92-2,86 pg
Lethrinae 0,79-1,13 pg

Pro potieby této prace jsem si velikosti genomt rozdélil pracovné na tfi skupiny, a to
1) malé genomy do 1 pg, 2) stfedni genomy od 1 do 2 pg a 3) velké genomy nad 2 pg. I kdyz
jsou tyto tfi skupiny pouze orientacni, je z ptilohy 7 zjevné, Ze vétSina zastupcl podceledi
Lethrinae ma malé genomy, vétSina zastupcti podceledi Geotrupinae ma genomy stfedni
velikosti a vétSina zastupcli podceledi Bolboceratinae ma genomy velké. Zaroven se rozsahy
velikosti genomil jednotlivych podceledi ptili§ neptekryvaji a mohu z toho tedy usuzovat, ze

tyto skupiny jsou pfirozené, moznd dokonce monofyletické a spojuje je evolucni historie.
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Vzhledem k znac¢né rozdilné velikosti genomu vétSiny zastupcti Bolboceratinae od zastupct
Geotrupinae a Lethrinae mohu také usuzovat na to, ze si tyto skupiny nejsou ptibuzné a tvori
dvé samostatné celedi — Bolboceratidae a Geotrupidae. Tuto hypotézu podporuje i
molekularni prace Ahrense et al. (2014). Vysledky této prace vyse uvedené naznacuji, avSak

Jjisté nepotvrzuji.
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9 Zavér

e Historicky nahled na taxony v této praci fazené do druhového komplexu J. brullei se
n¢kolikrat zménil (srovnej napt. Baraud (1966) a Lopez-Colon (1996)) a tato
skutecnost vedla k fad¢ zmatki a neptesnosti, které literarni prameny obsahuji dodnes.

e Nckteré literarni prameny (napt. Lopez-Colon (1996)) klasifikuji druhovy komplex J.
brullei do §irsi druhové skupiny J. intermedius. Vysledky zde ptedlozenych
morfologickych i molekularnich analyz tuto hypotézu podpotily.

e Koncept druhového komplexu J. brullei v pojeti této prace se v nékolika ohledech lisi
od poslednich praci Barauda (1966) a Loépez-Colon (1996).

e Zanejvyznamngj$i diagnostické taxonomické znaky pro tuto skupinu povazuji shodné
s Lopezem-Colonem (1996) pocet a tvar zubti, poptipad¢ pritomnost/absence hiebenu,
na spodni strané pfedni holené a tvar aedeagu.

e Populace chrobaki rodu Jekelius tvoti v oblasti Blizkého vychodu minimalné ¢tyii
samostatné druhy, coz ¢astecné podpotilyi molekularni analyzy.

e Populace z feckého polostrova Peloponés, oznacované dnes jako Jekelius brullei ssp.
brullei a populace z feckého ostrova Kréta, oznaCované dnes jako J. brullei ssp.
creticus, povazuji na zakladé morfologického studia za jediny druh. Tyto vysledky
potvrdily i molekularni analyzy. Druh J. brullei, ktery je dle literarnich prament (napf.
Nikolajev et al. 2016) rozsien po celém pobtezi Balkanského poloostrova ma tedy
mnohem omezengjsi aredl rozsireni.

e Literarni prameny udavaji krom¢ Balkanského poloostrova vyskyt taxonu J. brullei
také na italském poloostrovuGargano (napt. Baraud 1966, Ballerio et al. 2014),
molekularni analyzy potvrdily ptibuznost populaci z Gargana s témi z balkanské casti
pobftezi Jaderského mofte.

e Pokud by se prokazalo, Ze populace vSech chrobakti rodu Jekelius, které zname
z italské provincie Puglia, jsou pfibuzné populacim z balkanské ¢asti pobiezi
Jaderského mote, bylo by nutné tyto populace oznacit jako druh J. intermedius a pro
ostatni italské populace by bylo nutné vyuzit dalsi pouzitelné jméno (napt. J. italicus
(Jekel, 1866)).

e Na zékladé¢ predloZzené prace lze predpokladat, Ze cely Apeninsky poloostrov (s

vyjimkou poloostrova Gargano), jakoz i Sicilii a Sardinii, a také Maltu, Korsiku a
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jihovychodni Francii obyva jediny druh dnes oznacovany jako J. intermedius. Tuto
hypotézu castecné podpotila i molekularni data.

V centralnim Recku (s vyjimkou vychodnich oblasti u hranic s Tureckem) a na
n¢kterych Jonskych ostrovech se vyskytuji populace dosud formalné nepopsaného
druhu J. ,.graecus*, coz potvrdiliyi vysledky molekularnich analyz.

Blizkou ptibuznost populaci druhu J. ,,graecus® s populacemi vyskytujicimi se na
chorvatském ostroveé Brac 1ze vysvétlit 1 zavleCenim druhu na ostrov napt. lodni
dopravou. Ptirozené rozsifeni tohoto zoogeografického paternu je diskutabilni
Populace chrobakii rodu Jekelius v Albanii a Cerné Hofe jsem morfologicky odlisil
jako samostatny formalné nepopsany druh J. ,,albanicus*. Populace v Bosné a
Hercegoving a v Chorvatsku jsem odlisil jako samostatny formalné nepopsany druh J.
»dalmatinus®. Vysledky molekularnich analyz vSak ukazaly, ze se ziejmé jedna pouze
o jediny taxon a mnou pozorované rozdily jsou pouhou variabilitou v rdmci aredlu
jednoho druhu.

Za vyznamna centra diverzity a predpokladana glacidlni refugia pro chrobaky rodu
Jekelius 1ze pravdépodobné oznacit Pyrenejsky poloostrov, horské oblasti severni
Afriky, Balkénsky poloostrov a Blizky vychod.

Vyuziti velikosti genomi zjisténych pomoci prutokové cytometrie v taxonomii a
fylogenezi je pro danou skupinu broukt (Geotrupidae) mozné spise na vyssich
klasifika¢nich urovnich (napft. podceledi, celedi). Vyuziti pro nizsi taxonomické
jednotky je diskutabilni.

Velikosti genomil jednotlivych zastupcti podceledi Geotrupinae, Lethrinae a
Bolboceratinae naznacuji, ze na zékladé velikosti genomil 1ze podpofit koncept

samostatné ¢eledi Bolboceratidae.
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11 Ptilohy

Seznam priloh:

Priloha 1. Tabulka lokalit s GPS soufadnicemi a nadmoiskymi vySkami pro tvorbu

mapovych podkladi o rozsiteni jednotlivych druht.

Priloha 2. Tabulka vzorki pouZzitych k molekuldrnim analyzam véetné kodi umisténych ve

vysledné fylogenetickém strom¢ a kompletnich lokalitnich idajt jednotlivych druht.

Priloha 3. Tabulka vzorka pouzitych k analyzam metodou pritokové cytometrie véetné

kompletnich lokalitnich tdajt jednotlivych druht.

Ptiloha 4. Tabulka genetickych distanci (¢erné pod diagondlou) a ptisluSnych smérodatnych

odchylek (modfe nad diagonalou) vypoctenych pomoci programu MEGA X.

Piiloha 5. Tabulka provedenych analyz metodou pritokové cytometrie véetné data analyzy,

pouzitého standardu a vysledné velikosti genomu.

Ptiloha 6. Tabulka shrnujici vysledky analyz metodou priitokové cytometrie s vyslednymi

naméefenymi hodnotami velikosti genomu.

Ptiloha 7. Tabulka shrnujici pfislusnost métenych zastupct ke konkrétni podcéeledi v ramci

celedi Geotrupidae.

Ptiloha 8. Tabulka shrnujici pfislusnost métenych zastupct ke konkrétnimu rodu v rdmci

¢eledi Geotrupidae.

Piiloha 9. Tabulka shrnujici pfislusnost méfenych zastupcti rodu Jekelius ke konkrétnimu

druhu.
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Piiloha 1. Tabulka lokalit s GPS soufadnicemi a nadmoiskymi vySkami pro tvorbu

mapovych podkladii o rozsifeni jednotlivych druht.

druh stat lokalita N E m
a.s.l.

*]. albanicus | Albania Llogarase pass, see Llogara pass

J. albanicus Albania Llogara pass 40°1129"N | 19°36'45"E | 815

J. albanicus Albania Dukat 40°15'06"N | 19°33'S7"E | 375

J. albanicus Albania Dukati, see Dukat

J. albanicus Albania Leskovik 40°09'07"N | 20°35'S5"E | 910

J. albanicus Albania Muziné, SEE of 39°56'14"N | 20°13'00"E | 520

J. albanicus Montenegro Becici, see Becici

J. albanicus Montenegro Becici 42°17'06"N | 18°52"23"E | 35

J. albanicus Montenegro Herceg Novi 42°2727"N | 18°31'47"E | 115

J. albanicus Montenegro Ivanova Korita 42°22'36"N | 18°5024"E | 1270

J. albanicus Montenegro Ivanova Koryta, see Ivanova Korita

J. albanicus Montenegro Petrovac, N of 42°13'00"N | 18°56'00"E | 300

J. albanicus Montenegro Radostak, see Radostak

J. albanicus Montenegro Radostak 42°29'38"N | 18°34'I1"E | 1385

J. albanicus Montenegro Sutomore 42°08'36"N | 19°0227"E | 20

J. anatolicus Greece Andissa, see Antissa

J. anatolicus Greece Antissa 39°14'02"N | 25°58'48"E | 260

J. anatolicus Greece Berg Kerki, see Kerkis

J. anatolicus Greece Feres 40°53'35"N | 26°10'15"E | 35

J. anatolicus Greece Feres, 10 km N of 40°5828"N | 26°09'34"E | 145

J. anatolicus Greece Ferre, see Feres

J. anatolicus Greece Kavisos, NE of 40°55'43"N | 26°10'46"E | 95

J. anatolicus Greece Kerkis 37°43'35"N | 26°37'18"E | 1410

J. anatolicus Greece Krovili, W of 40°56'44"N | 25°32'41"E | 150

J. anatolicus Greece Zia 36°50'52"N | 27°12'38"E | 325

J. anatolicus Turkey Ak-Chehir, see Aksehir

J. anatolicus Turkey Aksehir, see Aksehir

J. anatolicus Turkey Ak—Sehir, see Aksehir

J. anatolicus Turkey Aksehir 38°21'35"N | 31°25'04"E | 1030

*J. anatolicus | Turkey Anatolia

J. anatolicus Turkey Barla Dagi, see Mount Barla

J. anatolicus Turkey Basoren 38°27'S5"N | 30°25'SO"E | 1400

J. anatolicus Turkey Bozdag 38°2025"N | 28°04'36"E | 1150

J. anatolicus Turkey Boz Dag, see Bozdag

J. anatolicus Turkey Davraz Dag, see Davraz Dag1

J. anatolicus Turkey Davraz Dagi 37°47'04"N | 30°45'48"E | 1635

J. anatolicus Turkey Dutluca 39°44'08"N | 30°10'14"E | 990

J. anatolicus Turkey Dutluka, see Dutluca

J. anatolicus Turkey Efezos, see Ephesus

J. anatolicus Turkey Egerdir, see Egirdir

J. anatolicus Turkey Egirdir 37°52'26"N | 30°50'04"E | 930

J. anatolicus Turkey Ephesus 37°56'27"N | 27°2029"E | 10

J. anatolicus Turkey Eski-Chehir, see Eskigehir

J. anatolicus Turkey Eskisehir 39°4624"N | 30°31'00"E | 790
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J. anatolicus Turkey Gokeali 39°57'11"N | 26°17'S6"E | 100
J. anatolicus Turkey Golpazari, see Golpazari

J. anatolicus Turkey Golpazart 40°16'58"N | 30°18'56"E | 535
J. anatolicus Turkey Golii lake 38°17'48"N | 28°0324"E | 1130
J. anatolicus Turkey Isparta 37°46'05"N | 30°33'11"E | 1055
J. anatolicus Turkey Isparta, see Isparta

J. anatolicus Turkey [zmir 38°25'31"N | 27°10'41"E | 20

J. anatolicus Turkey Konia, see Konya

J. anatolicus Turkey Konya 37°52'18"N | 32°29'34"E | 1030
J. anatolicus Turkey Milas 37°18'48"N | 27°46'ST"E | 60

J. anatolicus Turkey Mount Barla 38°03'10"N | 30°42'06"E | 2765
J. anatolicus Turkey Sarkikaraagag 38°04'51"N | 31°22'12"E | 1175
J. anatolicus Turkey Sarkika Raagac, see Sarkikaraagag

J. anatolicus Turkey Selcuk 37°56'S7"N | 27°2222"E | 25

J. anatolicus Turkey Smyrna, see [zmir

J. anatolicus Turkey Smyrne, see [zmir

J. anatolicus Turkey Sidl. Selguk, see Selguk

J. anatolicus Turkey Sultan Dagh, see Sultandagi

J. anatolicus Turkey Sultandag1 38°31'47"N | 31°13'47"E | 1015
J. anatolicus Turkey Troja, see Troya

J. anatolicus Turkey Troya 39°5726"N | 26°1420"E | 35

J. anatolicus Turkey Yaka, see Yakakoy

J. anatolicus Turkey Yakakoy 38°32'28"N | 27°1833"E | 730
J. anatolicus Turkey Yuregil, see Yiiregil

J. anatolicus Turkey Yiiregil 37°52'45"N | 29°52'34"E | 850
J. bargylus Syria Al-Hamidiyah 34°42'55"N | 35°5727"E | 10

J. bargylus Syria Al Qardahah 35°27'25"N | 36°0327"E | 315
J. bargylus Syria Haffe 35°3523"N | 36°01'36"E | 220
J. bargylus Syria Hamidie, see Al-Hamidiyah

J. bargylus Syria Latakia 35°31'44"N | 35°47'30"E | 30

J. bargylus Syria Lataquie, see Latakia

J. bargylus Syria Mashtal al Hilu 34°52'36"N | 36°15'15"E | 510
J. bargylus Syria Mashtal Helu, see Mashtal Al Helu

J. bargylus Syria Nahr Al Bared 35°17'28"N | 36°20'40"E | 210
J. bargylus Syria Qerdaha, see Al Qardahah

J. bargylus Syria Sharkiya, see Ain Ash Sharqiyah

*J. bargylus Syria Slanfah 35°35'58"N | 36°10'49"E | 1130
J. bargylus Syria Slenfah, see Slanfah

J. bargylus Syria Slenfe, see Slanfah

J. bargylus Syria Slinfah, see Slanfah

J. bargylus Syria Slinfeh, see Slanfah

J. bargylus Syria Slunfah, see Slanfah

J. bargylus Syria Slunfeh, see Slanfah

J. brullei Greece Acro Corinto, see Akrokorinth

J. brullei Greece Aeropoli 36°39'58"N | 22°22'51"E | 260
J. brullei Greece Akrokorinth 37°5327"N | 22°52'12"E | 425
J. brullei Greece Akrokorinthos, see Akrokorinth

J. brullei Greece Alagonia 37°06'26"N | 22°14'34"E | 730
J. brullei Greece Amigdalies 37°29'48"N | 21°50'42"E | 590
J. brullei Greece Anavriti, see Anavryti

J. brullei Greece Anavryti 37°01'53"N | 22°22'16"E | 825
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J. brullei Greece Ano Lousi, NE of 38°00229"N | 22°08'57"E | 1240

J. brullei Greece Argolis, pass SW of Argos 37°36'46"N | 22°39'S9"E | 245

J. brullei Greece Argos 37°38'01"N | 22°43'47"E | 15

J. brullei Greece Aroania 37°53'05"N | 22°00'46"E | 930

J. brullei Greece Astros 37°24'14"N | 22°43'12"E | 40

J. brullei Greece Cambos, see Kampos

J. brullei Greece Chelmos, see Helmos

J. brullei Greece Cumani, see Koumanis

J. brullei Greece Epidavros 37°35'48"N | 23°04'31"E | 325

J. brullei Greece Gaumenissa, see Goumenissa

J. brullei Greece Goumenissa 38°03'33"N | 22°01'S1"E | 770

*]J. brullei Greece Griechenland

J. brullei Greece Gytheio 36°45'42"N | 22°33'46"E | 10

J. brullei Greece Gytheion, see Gytheio

J. brullei Greece Helmos 37°58'26"N | 22°1225"E | 2295

J. brullei Greece Khelmos, see Helmos

J. brullei Greece Ithilo, see Oitylo

J. brullei Greece Kalamata 37°02'18"N | 22°06'S2"E | 20

J. brullei Greece Kalavrita, see Kalavryta

J. brullei Greece Kalavryta 38°01'5S6"N | 22°06'39"E | 730

J. brullei Greece Kalavryta, NEE of 38°03'12"N | 22°08'15"E | 690

J. brullei Greece Kampos 36°56'17"N | 22°12'13"E | 300

J. brullei Greece Kandila, E of 37°46'16"N | 22°2327"E | 1000

J. brullei Greece Karyes 37°17'30"N | 22°30'02"E | 905

J. brullei Greece Kato Vlasia 38°0027"N | 21°54'47"E | 795

J. brullei Greece Kato Vlassia, see Kato Vlasia

J. brullei Greece Korint 37°56'10"N | 22°55'S8"E | 10

J. brullei Greece Korinthio, see Korint

J. brullei Greece Korinthos, see Korint

J. brullei Greece Koumanis 37°47'25"N | 21°44'S1"E | 665

J. brullei Greece Krioneri 36°43'23"N | 22°24'40"E | 335

J. brullei Greece Killini, see Kyllini

J. brullei Greece Kyllini 37°56'22"N | 22°23'45"E | 2370

J. brullei Greece Lambia, see Lampeia

J. brullei Greece Lampeia 37°51'29"N | 21°4826"E | 835

J. brullei Greece Levidi 37°40'58"N | 22°17'46"E | 855

J. brullei Greece Ligourion, see Lygourio

J. brullei Greece Lygourio 37°36'45"N | 23°02"21"E | 350

J. brullei Greece Mainalo 37°39'50"N | 22°13'00"E | 1735

J. brullei Greece Megalopoli, see Megalopolis

J. brullei Greece Megalopolis 37°24'03"N | 22°08'11"E | 430

J. brullei Greece Menalo, see Mainalo

J. brullei Greece Menalon, see Mainalo

J. brullei Greece Milia Tripoleos 37°34'47"N | 22°23"25"E | 630

J. brullei Greece Mili-Tripoli, see Milia Tripoleos

J. brullei Greece Monemvasia, 5 km S of Monemvasia, | 36°39'07"N | 23°00'44"E | 70
5km S of

J. brullei Greece Monemvassia, 5 km S of, see

J. brullei Greece Moni Varson 37°31'54"N | 22°27'S9"E | 1010

J. brullei Greece Mont Chelmos, see Helmos

J. brullei Greece Mt. Chelmos, see Helmos
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J. brullei Greece Mt. Kylini, see Kyllini

J. brullei Greece Nemea 37°49'14"N | 22°39'41"E | 305
J. brullei Greece Oitylo 36°42'26"N | 22°23'17"E | 235
J. brullei Greece Oliyirtos, see Oliyirtos Oros

J. brullei Greece Oliyirtos Oros 37°47'59"N | 22°24'60"E | 1280
J. brullei Greece Palaco Epidavrus, see Epidavros

J. brullei Greece Patra 38°14'32"N | 21°44'44"E | 50

J. brullei Greece Patras, see Patra

J. brullei Greece Pisia 38°01'12"N | 22°59'12"E | 520
J. brullei Greece Pissia, see Pisia

J. brullei Greece Poliana, see Poliani

J. brullei Greece Poliani 37°0926"N | 22°0821"E | 650
J. brullei Greece Pres Corynthe, see Korint

J. brullei Greece Profitis Ilias 36°57'13"N | 22°21'08"E | 2280
J. brullei Greece Roino 37°34'43"N | 22°17'08"E | 1115
J. brullei Greece Sparti, 45km N of 37°28'20"N | 22°24'32"E | 670
J. brullei Greece Sparty, 12km W of 37°04'40"N | 22°1728"E | 930
J. brullei Greece Stimfalia, see Stymfalia

J. brullei Greece Stymfalia 37°52'18"N | 22°28'05"E | 630
J. brullei Greece Taygetos 36°57'11"N | 22°21'02"E | 2395
J. brullei Greece Taygotus, see Taygetos

J. brullei Greece Thanas, W of 37°28'12"N | 22°22'00"E | 750
J. brullei Greece Tolo 37°31'20"N | 22°51'36"E | 15

J. brullei Greece Tripi 37°05'34"N | 22°21'10"E | 460
J. brullei Greece Tripoli 37°30'36"N | 22°22"20"E | 660
J. brullei Greece Tripolis, see Tripoli

J. brullei Greece Tripotama 37°52'04"N | 21°53'24"E | 540
J. brullei Greece Trypi, see Tripi

J. brullei Greece Vamvakou 37°14'39"N | 22°33'06"E | 925
J. brullei Greece Zemeno 38°01'48"N | 22°3622"E | 555
J. brullei Greece, Crete | Anogia, 2 km S of 35°16'26"N | 24°5327"E | 885
J. brullei Greece, Crete | Anogia, 3km S of 35°15'58"N | 24°53'53"E | 1095
J. brullei Greece, Crete | Chania 35°30'45"N | 24°01'12"E | 15

J. brullei Greece, Crete | Creta, see Crete

J. brullei Greece, Crete | Crete

J. brullei Greece, Crete | Créte, see Crete

J. brullei Greece, Crete | Creti, see Crete

J. brullei Greece, Crete | Epanochori, NE of 35°20'05"N | 23°51'09"E | 915
J. brullei Greece, Crete | Hania, see Chania

J. brullei Greece, Crete | Loutraki 35°15'10"N | 24°5926"E | 370
J. brullei Greece, Crete | Marathos 35°20'49"N | 24°58'18"E | 400
J. brullei Greece, Crete | Marathos, see Marathos

J. brullei Greece, Crete | Meskla 35°24'12"N | 23°5723"E | 195
J. brullei Greece, Crete | Mon. Vrondisi, see Vrontisi Monastery

J. brullei Greece, Crete | Omalos 35°20'34"N | 23°54'16"E | 1045
J. brullei Greece, Crete | Omalos, 1 km NE of 35°21'10"N | 23°54'46"E | 1090
J. brullei Greece, Crete | Rhodopos Halbinsel, see Rodopos

J. brullei Greece, Crete | Rodopos 35°33'41"N | 23°45'19"E | 250
J. brullei Greece, Crete | Rouvas forest 35°09'48"N | 24°54'36"E | 980
J. brullei Greece, Crete | Rouwas forest, see Rouvas forest

J. brullei Greece, Crete | Vrontisi Monastery 35°08'37"N | 24°52'S2"E | 545

145




J. dalmatinus | Bosna & Klobuk 43°16'35"N | 17°26'40"E | 130
Hercegovina
J. dalmatinus | Bosna & Klobuk Kod Ljubuskog, see Klobuk
Hercegovina
J. dalmatinus | Bosna & Mostar 43°2036"N | 17°48'34"E | 60
Hercegovina
J. dalmatinus | Bosna & Trebinje 42°42'33"N | 18°21'03"E | 280
Hercegovina
J. dalmatinus | Croatia Arbe, see Rab
J. dalmatinus | Croatia Bakar 45°18'25"N | 14°32'01"E | 45
J. dalmatinus | Croatia Baska, see Stara Baska
J. dalmatinus | Croatia Baska, see Stara Baska
J. dalmatinus | Croatia Beli 45°06'39"N | 14°21'16"E | 100
J. dalmatinus | Croatia Bosava, see Bozava
J. dalmatinus | Croatia Bozava 44°0827"N | 14°54'17"E | 10
J. dalmatinus | Croatia Dugo-Polje, see Dugopolje
J. dalmatinus | Croatia Dugopolje 43°34'57"N | 16°35'47"E | 305
J. dalmatinus | Croatia Fiume, see Rijeka
J. dalmatinus | Croatia Flengi 45°09'52"N | 13°39'52"E | 75
J. dalmatinus | Croatia Hvar 43°10'17"N | 16°26'41"E | 25
J. dalmatinus | Croatia Insel Krk, see Krk
J. dalmatinus | Croatia Insel Pag, see Pag
J. dalmatinus | Croatia Insel Rab, see Rab
J. dalmatinus | Croatia Ins[el]. Unie, see Unije
J. dalmatinus | Croatia Jasenice, E of 44°14'00"N | 15°36'00"E | 90
J. dalmatinus | Croatia Kamenjak 44°46"22"N | 14°4722"E | 400
J. dalmatinus | Croatia Kastel Suc¢urac 43°33"20"N | 16°25'46"E | 80
J. dalmatinus | Croatia Kastel Zegarski 44°09'04"N | 15°51'34"E | 95
J. dalmatinus | Croatia Klis 43°33'36"N | 16°31'16"E | 285
J. dalmatinus | Croatia Kolan 44°29'45"N | 14°57'31"E | 100
J. dalmatinus | Croatia Komiza 43°02'40"N | 16°0528"E | 10
J. dalmatinus | Croatia Kornat
J. dalmatinus | Croatia Kozjak
J. dalmatinus | Croatia Krk 45°01'52"N | 14°34'41"E | 50
J. dalmatinus | Croatia Kuna, see Kuna Peljeska
J. dalmatinus | Croatia Kuna Peljeska 42°58'05"N | 17°20'40"E | 365
J. dalmatinus | Croatia Kupari 42°3724"N | 18°11'11"E | 5
J. dalmatinus | Croatia Kvarner 45°0124"N | 14°34'01"E | 15
J. dalmatinus | Croatia Lecéevica 43°38'32"N | 16°20'48"E | 405
J. dalmatinus | Croatia Lecevice, see Lecevica
J. dalmatinus | Croatia Losinj, see Veli Losijn
J. dalmatinus | Croatia Lussingrande, see Veli Losijn
J. dalmatinus | Croatia Mljet 42°44'50"N | 17°30'54"E | 365
J. dalmatinus | Croatia Neresi, see Nerezisc¢a
J. dalmatinus | Croatia Nerezis¢a 43°19'50"N | 16°34'33"E | 365
J. dalmatinus | Croatia Njivice 45°09'49"N | 14°32'39"E | 15
J. dalmatinus | Croatia Obbrovazzo, see Obrovac
J. dalmatinus | Croatia Obrovac 44°11'59"N | 15°40'52"E | 15
*J. Croatia Omisalj, E of 45°13'00"N | 14°34'00"E | 100
dalmatinus
J. dalmatinus | Croatia Pag 44°26'39"N | 15°0327"E | 15
J. dalmatinus | Croatia Pasman 43°5720"N | 15°23'08"E | 5
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J. dalmatinus | Croatia Platak 45°25'41"N | 14°33'S2"E | 1110
J. dalmatinus | Croatia Pola, see Pula

J. dalmatinus | Croatia Porozina 45°07'57"N | 14°17'14"E | 35
J. dalmatinus | Croatia Prapoinica—Vrgorac, see Vrgovac

J. dalmatinus | Croatia Pula 44°52'05"N | 13°51'S1"E | 25
J. dalmatinus | Croatia Punat 45°01'08"N | 14°37'S7T"E | 20
J. dalmatinus | Croatia Pupnat

J. dalmatinus | Croatia Pupnata, see Pupnat 42°57'05"N | 17°02'09"E | 325
J. dalmatinus | Croatia Rab 44°45'32"N | 14°45'32"E | 10
J. dalmatinus | Croatia Rabac 45°04'55"N | 14°09'34"E | 100
J. dalmatinus | Croatia Rijeka 45°20'46"N | 14°2527"E | 150
J. dalmatinus | Croatia Rovigno, see Rovinj

J. dalmatinus | Croatia Rovinj 45°04'49"N | 13°39'00"E | 25
J. dalmatinus | Croatia Solin 43°32'52"N | 16°29'00"E | 115
J. dalmatinus | Croatia Stara Baska 44°5729"N | 14°41'19"E | 45
J. dalmatinus | Croatia Stara Baska, 4 km NW of 44°58'59"N | 14°39'09"E | 175
J. dalmatinus | Croatia Sucurac, see Kastel Suéurac

J. dalmatinus | Croatia Trpanj 43°00'31"N | 17°16'12"E | 5

J. dalmatinus | Croatia Unije 44°38'12"N | 14°15'01"E | 30
J. dalmatinus | Croatia Veli Losijn 44°31'07"N | 14°30'08"E | 15
J. dalmatinus | Croatia Vrgovac 43°12'17"N | 17°22'16"E | 225
J. dalmatinus | Croatia Vrsar-Flengi, see Flengi

J. dalmatinus | Croatia Zadar 44°07'11"N | 15°15'09"E | 40
J. dalmatinus | Croatia Zara, see Zadar

J. dalmatinus | Croatia Zegar, see Kastel Zegarski

J. dalmatinus | Croatia Zman 43°58'05"N | 15°06'S4"E | 10
J. graecus Greece Amfilochia 38°51'44"N | 21°09'S6"E | 10
J. graecus Greece Amphilochia, see Amfilochia

J. graecus Greece Agia Apostoli, see Agii Apostoli

J. graecus Greece Agii Apostoli 38°17'40"N | 23°54'16"E | 10
J. graecus Greece Ainos 38°08'13"N | 20°4022"E | 1555
J. graecus Greece Ainos Mts., see Ainos

J. graecus Greece Amarinthos, see Amarynthos

J. graecus Greece Amarynthos 38°23'36"N | 23°53'07"E | 5

J. graecus Greece Andros 37°50'12"N | 24°56'10"E | 40
J. graecus Greece Arachova 38°28'S0"N | 22°35'03"E | 955
J. graecus Greece Athen, see Athens

J. graecus Greece Athenes, see Athens

J. graecus Greece Athens 37°58'47"N | 23°43'38"E | 90
J. graecus Greece Cephalonia 38°10'30"N | 20°34'09"E | 520
J. graecus Greece Chalkis 38°28'05"N | 23°3727"E | 10
J. graecus Greece Corcyr, see Corfu

J. graecus Greece Corfou, see Corfu

J. graecus Greece Corfu 39°37'16"N | 19°54'54"E | 10
J. graecus Greece Dafnos 38°38'22"N | 22°05'53"E | 995
J. graecus Greece Dafnos, see Dafnos

J. graecus Greece Dassia 39°40'47"N | 19°50'18"E | 5

J. graecus Greece Dirfi 38°37'38"N | 23°50'34"E | 1700
J. graecus Greece Dirphis, see Dirfi

J. graecus Greece Enos, see Ainos

J. graecus Greece Erateini 38°21'42"N | 22°13'40"E | 5
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J. graecus Greece Eratini, see Erateini
J. graecus Greece Euboea 38°35'53"N | 23°47'33"E | 280
J. graecus Greece Hymette 37°56'46"N | 23°49'00"E | 990
J. graecus Greece Igoumenitsa 39°30'17"N | 20°15'54"E | 15
J. graecus Greece Ioannina 39°39'51"N | 20°51'07"E | 500
J. graecus Greece Ioannina, 8 km E of 39°40'34"N | 20°55'17"E | 690
J. graecus Greece Ioannina, 10-15 km NW of 39°46'12"N | 20°45'13"E | 525
J. graecus Greece Joannina, see loannina
J. graecus Greece Kalyvia, see Kalyvia Livadiou

Arachovas
J. graecus Greece Kalyvia Livadiou Arachovas 38°30'46"N | 22°33'00"E | 1095
J. graecus Greece Karpenissi 38°54'45"N | 21°47'40"E | 930
J. graecus Greece Karpenissi, see Karpenissi
J. graecus Greece Kea 37°36'44"N | 24°20'03"E | 350
J. graecus Greece Keos, see Kea
J. graecus Greece Kephallenia, see Cephalonia
J. graecus Greece Kephalonia, see Cephalonia
J. graecus Greece Kephisia, see Kifisia
J. graecus Greece Keratea 37°48'29"N | 23°58'41"E | 190
J. graecus Greece Kifisia 38°05'04"N | 23°4824"E | 275
*]. graecus Greece Kyriaki, NNE of 38°22'39"N | 22°48'16"E | 900
J. graecus Greece Ile Andros, see Andros
J. graecus Greece Ile d’Eubée, see Euboea
J. graecus Greece Makronision 38°02'59"N | 24°15'60"E | 5
J. graecus Greece Naxos 37°06'05"N | 25°22'48"E | 15
J. graecus Greece Oita, see Oiti
J. graecus Greece Oiti 38°44'31"N | 22°24'10"E | 685
J. graecus Greece Paiania 37°57'39"N | 23°51'06"E | 200
J. graecus Greece Pantokrator 39°44'48"N | 19°52'16"E | 850
J. graecus Greece Parapotamos 39°32'54"N | 20°1927"E | 130
J. graecus Greece Parnas, see Parnassus
J. graecus Greece Parnal3, see Parnassus
J. graecus Greece Parnass, see Parnassus
J. graecus Greece Parnassos, see Parnassus
J. graecus Greece Parnassos, see Parnassus
J. graecus Greece Parnassus 38°32'07"N | 22°37'17"E | 2410
J. graecus Greece Pentalofos 40°44'31"N | 22°51'06"E | 110
J. graecus Greece Pentalophos, see Pentalofos
J. graecus Greece Region d’Igoumenitza, see

Igoumenitsa
J. graecus Greece Saloniki 39°31'30"N | 20°33'23"E | 585
J. graecus Greece Tymfristos 38°54'36"N | 21°54'S6"E | 850
J. graecus Greece Vilia, SWW of 38°08'54"N | 23°17'S9"E | 570
J. graecus Greece Vrosina 39°38'46"N | 20°30'5S9"E | 115
J. graecus Greece Zakynthos 37°47'15"N | 20°53'S0"E | 10
J. graecus Greece Zante, see Zakynthos
J. graecus Greece Itea 38°26'01"N | 22°25'37"E | 5
J. intermedius | France Antb., see Antibes
J. intermedius | France Antibes 43°34'49"N | 07°07'16"E | 10
J. intermedius | France Arles 43°40'35"N | 04°37'40"E | 10
J. intermedius | France Ca Ferral, see Saint-Jean-Cap-Ferrat
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J. intermedius | France Cannes 43°33"220"N | 07°01'22"E | 20
J. intermedius | France Carniol 43°58"38"N | 05°35'5S4"E | 620
J. intermedius | France Fos, see Fos-sur-Mer
J. intermedius | France Fos-sur-Mer 43°27'40"N | 04°56'00"E | 5
J. intermedius | France Gambetta 43°41'51"N | 07°15'13"E | 5
J. intermedius | France Giens 43°02'10"N | 06°08'36"E | 20
J. intermedius | France Hyeres, see Hyéres
J. intermedius | France Hyéres 43°07'10"N | 06°07'42"E | 40
J. intermedius | France Ile de Port-Cros, see Port-Cros
J. intermedius | France La Couronne 43°20'T1"N | 05°0323"E | 40
J. intermedius | France La Courunne, see La Couronne
J. intermedius | France La Lavandou, see Le Lavandou
J. intermedius | France Le Lav, see Le Lavandou
J. intermedius | France Le Lavandou 43°08223"N | 06°22'00"E | 60
J. intermedius | France Les Sablettes 43°04'48"N | 05°53'32"E | 10
J. intermedius | France Le Saint-Trou 43°27'30"N | 06°35'37"E | 75
J. intermedius | France Marseille 43°18'09"N | 05°24'01"E | 40
J. intermedius | France Mont Ventoux 44°1026"N | 05°16'43"E | 1900
J. intermedius | France Mt. Ventoux, see Mont Ventoux
J. intermedius | France Palavas, see Palavas-les-Flots
J. intermedius | France Palavas-les-Flots 43°31'47"N | 03°55'50"E | 5
J. intermedius | France Porquerolles 43°00'03"N | 06°13'18"E | 35
J. intermedius | France Port-Cros 43°00'12"N | 06°23'39"E | 100
J. intermedius | France Presquille de Giens, see Giens
J. intermedius | France Sainte-Baume 43°1926"N | 05°45'46"E | 920
J. intermedius | France Sainte-Maxime 43°18'43"N | 06°38'10"E | 15
J. intermedius | France Saint-Jean-Cap-Ferrat 43°41'16"N | 07°19'47"E | 55
J. intermedius | France Saint-Raphaél 43°25'37"N | 06°46'12"E | 10
J. intermedius | France St. Maxime, see Sainte-Maxime
J. intermedius | France St. Raphael, see Saint-Raphaél
J. intermedius | France St. Trou, see Le Saint-Trou
J. intermedius | France Toulon 43°07'43"N | 05°55'57"E | 25
J. intermedius | France, Ajaccio 41°56'36"N | 08°45'03"E | 55
Corsica
J. intermedius | France, A la Fontaine du Salario, see Fontaine du Salario
Corsica
J. intermedius | France, Aleria 42°06'56"N | 09°30'42"E | 10
Corsica
J. intermedius | France, Bastia 42°41'54"N | 09°26'55"E | 20
Corsica
J. intermedius | France, Bonifacio 41°24'40"N | 09°1024"E | 90
Corsica
J. intermedius | France, Bonifazio, see Bonifacio
Corsica
J. intermedius | France, Bonifucio, see Bonifacio
Corsica
J. intermedius | France, Calenzana 42°30'07"N | 08°46'39"E | 110
Corsica
J. intermedius | France, Calvi 42°33'47"N | 08°45'07"E | 15
Corsica
J. intermedius | France, Campo dell’Oro 41°55'40"N | 08°47'44"E | 25
Corsica
J. intermedius | France, Capo Rosso 42°14'11"N | 08°32'32"E | 75
Corsica
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J. intermedius | France, Capo Rosu, see Capo Rosso
Corsica
J. intermedius | France, Cargese, see Cargese
Corsica
J. intermedius | France, Cargese 42°08'09"N | 08°35'44"E | 95
Corsica
J. intermedius | France, Casamozza 42°30'50"N | 09°26'08"E | 40
Corsica
J. intermedius | France, d’Calvi, see Calvi
Corsica
J. intermedius | France, D’Evisa la forét D’ Aitone, see Foret
Corsica d'Aitone
J. intermedius | France, Embouchure de la Gravone, see
Corsica Gravona
J. intermedius | France, Fontaine du Salario 41°55228"N | 08°42'S3"E | 250
Corsica
J. intermedius | France, Foret d'Aitone 42°16'34"N | 08°50'57"E | 1160
Corsica
J. intermedius | France, Furiani 42°39"29"N | 09°24'S1"E | 205
Corsica
J. intermedius | France, Gravona 41°5426"N | 08°48'08"E | 5
Corsica
J. intermedius | France, La Ruppione, see Le Rupione
Corsica
J. intermedius | France, Le Ruppione 41°49'57"N | 08°47'06"E | 5
Corsica
J. intermedius | France, Parata 42°22'09"N | 09°24'33"E | 560
Corsica
J. intermedius | France, Porto-Vecchio 41°35'25"N | 09°16'43"E | 55
Corsica
J. intermedius | France, Sagone 42°06'56"N | 08°41'5S2"E | 5
Corsica
J. intermedius | France, Vecchio, see Porto-Vecchio
Corsica
J. intermedius | Italy Altamura 40°49'37"N | 16°33'11"E | 480
J. intermedius | Italy Aspromonte 38°12'12"N | 15°5928"E | 1525
J. intermedius | Italy Bagno, W of 41°50'59"N | 15°42'30"E | 20
J. intermedius | Italy Bari 41°06'51"N | 16°52'07"E | 15
J. intermedius | Italy Cippano farm, E of 40°06'14"N | 18°30'01"E | 50
J. intermedius | Italy Cerignola 41°15'58"N | 15°53'39"E | 120
J. intermedius | Italy Gerace 38°16'19"N | 16°13'12"E | 420
*J. Italy Ins. di Terra Otranto
intermedius
J. intermedius | Italy La Sterpaia 43°44'13"N | 10°20'01"E | 5
J. intermedius | Italy Lavello 41°02'49"N | 15°47'31"E | 315
J. intermedius | Italy Lecce 40°21'16"N | 18°1026"E | 50
J. intermedius | Italy Melito di Porto Salvo 37°55'17"N | 15°47'01"E | 25
J. intermedius | Italy Melito di Salvo, see Melito di Porto
Salvo
J. intermedius | Italy Melito P. S., see Melito di Porto Salvo
J. intermedius | Italy Monte S. Angelo, see Monte
Sant'Angelo
J. intermedius | Italy Monte Sant'Angelo 41°42721"N | 15°57'47"E | 780
J. intermedius | Italy Mt. S Angelo, see Monte Sant'Angelo
J. intermedius | Italy Palagiano 40°34'43"N | 17°02'15"E | 40
J. intermedius | Italy Reggio, see Reggio di Calabria
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J. intermedius | Italy Reggio di Calabria 38°05'41"N | 15°3923"E | 90
J. intermedius | Italy Rionero, see Rionero in Vulture

J. intermedius | Italy Rionero in Vulture 40°55'30"N | 15°40'22"E | 630
J. intermedius | Italy Rossano 39°34'32"N | 16°38'03"E | 275
J. intermedius | Italy Tiriolo 38°56'55"N | 16°30'32"E | 675
J. intermedius | Italy Tolfa 42°04'52"N | 11°57'54"E | 120
J. intermedius | Italy Alatri 41°43'37"N | 13°20'33"E | 490
J. intermedius | Italy Baia, see Baiae

J. intermedius | Italy Baiae 40°49'16"N | 14°04'20"E | 10
J. intermedius | Italy Bufalotta 41°59"25"N | 12°32'53"E | 50
J. intermedius | Italy Calli Albani, see Colli Albani

J. intermedius | Italy Colli Albani 41°43'47"N | 12°41'58"E | 595
J. intermedius | Italy Elba 42°46'40"N | 10°11'33"E | 590
J. intermedius | Italy Florence 43°46'44"N | 11°15'05"E | 50
J. intermedius | Italy Follonica 42°55"29"N | 10°4528"E | 5

J. intermedius | Italy Giglio 42°21'12"N | 10°54'06"E | 405
J. intermedius | Italy Girgenti 42°14'07"N | 13°04'30"E | 765
J. intermedius | Italy Ischia 40°43'35"N | 13°54'10"E | 560
J. intermedius | Italy Is. Giglio, see Giglio

J. intermedius | Italy Isola d’Elba, see Elba

J. intermedius | Italy Lavinio 41°30'07"N | 12°35'24"E | 30
J. intermedius | Italy Lavinio—Anzio, see Lavinio

J. intermedius | Italy Maccarese 41°52'39"N | 12°12'52"E | 15
J. intermedius | Italy Monte Lupone 41°38'43"N | 12°59'09"E | 1365
J. intermedius | Italy Monterotondo 42°03'48"N | 12°35'44"E | 30
J. intermedius | Italy Mt. Lupone, see Monte Lupone

J. intermedius | Italy Naples, see Napoli

J. intermedius | Italy Napoli 40°51'S3"N | 14°15'34"E | 115
J. intermedius | Italy Neapel, see Napoli

J. intermedius | Italy Neapol, see Napoli

J. intermedius | Italy Orvieto 42°43'08"N | 12°06'44"E | 310
J. intermedius | Italy Pompei 40°44'56"N | 14°30'04"E | 10
J. intermedius | Italy Porta Furba 41°51'49"N | 12°32'52"E | 45
J. intermedius | Italy Pouzzoles, see Pozzuoli

J. intermedius | Italy Pozzuoli 40°50'13"N | 14°06'36"E | 60
J. intermedius | Italy Quercianella 43°27'35"N | 10°22'06"E | 30
J. intermedius | Italy Quercinella, see Quercianella

J. intermedius | Italy Riano 42°05'46"N | 12°30'S5"E | 160
J. intermedius | Italy Rom, see Roma

J. intermedius | Italy Roma 41°53'S2"N | 12°29'48"E | 70
J. intermedius | Italy San Nicandro Garganico, NNE of 41°55'30"N | 15°37'01"E | 20
J. intermedius | Italy San Rossore 43°4326"N | 10°20'19"E | 5

J. intermedius | Italy Santangelo, see Monte Sant'Angelo

J. intermedius | Italy Sperlonga 41°15'33"N | 13°26'06"E | 40
J. intermedius | Italy S Rossore, see San Rossore

J. intermedius | Italy Tivoli 41°57'47"N | 12°47'56"E | 240
J. intermedius | Italy Tolfa 42°09'05"N | 11°56'19"E | 505
J. intermedius | Italy Vallelunga 41°29'39"N | 14°10'41"E | 825
J. intermedius | Italy Via Appia Nuova 41°49'33"N | 12°33'36"E | 75
J. intermedius | Italy Vitinia 41°4728"N | 12°2426"E | 20
J. intermedius | Italy, Alghero 40°33"28"N | 08°1927"E | 20
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Sardegna

J. intermedius | Italy, Aritzo 39°5721"N | 09°11'47"E | 790
Sardegna

J. intermedius | Italy, Bombarde 40°35'04"N | 08°15'30"E | 5
Sardegna

J. intermedius | Italy, Cagliare, see Cagliari
Sardegna

J. intermedius | Italy, Cagliari 39°14'08"N | 09°06'S3"E | 35
Sardegna

J. intermedius | Italy, Cala Gonone 40°16'5S1"N | 09°37'44"E | 60
Sardegna

J. intermedius | Italy, Cap. Falcone, see Capo Falcone
Sardegna

J. intermedius | Italy, Capocaccia, see Capo Caccia
Sardegna

J. intermedius | Italy, Capo Caccia 40°33'43"N | 08°09'47"E | 90
Sardegna

J. intermedius | Italy, Capo Falcone 40°58'19"N | 08°12'07"E | 10
Sardegna

J. intermedius | Italy, Coghinas lake 40°56'00"N | 08°48'48"E | 5
Sardegna

J. intermedius | Italy, Dorgali 40°1729"N | 09°3522"E | 400
Sardegna

J. intermedius | Italy, Fluminimaggiore 39°26'20"N | 08°29'48"E | 80
Sardegna

J. intermedius | Italy, Giara, see Giara di Gesturi
Sardegna

J. intermedius | Italy, Giara di Gesturi 39°45'36"N | 08°58'11"E | 580
Sardegna

J. intermedius | Italy, Giara — Gesturi, see Giara di Gesturi
Sardegna

J. intermedius | Italy, Marina di Arbus, see Marina di Gutturu Flumini
Sardegna

J. intermedius | Italy, Marina di Gutturu Flumini 39°35'5S9"N | 08°28'18"E | 20
Sardegna

J. intermedius | Italy, Dorgali — Oliena, see Dorgali
Sardegna

J. intermedius | Italy, Oristano 39°54'20"N | 08°35'31"E | 10
Sardegna

J. intermedius | Italy, Padru 40°45'56"N | 09°31'15"E | 165
Sardegna

J. intermedius | Italy, Porto Pollo 41°11'06"N | 09°19'29"E | 15
Sardegna

J. intermedius | Italy, Prés lac Coghinas, see Coghinas lake
Sardegna

J. intermedius | Italy, Sassari 40°43'48"N | 08°33'08"E | 170
Sardegna

J. intermedius | Italy, Stagno di Molentargius 39°13"21"N | 09°09'32"E | 5
Sardegna

J. intermedius | Italy, Villanova Monteleone 40°30'10"N | 08°28'16"E | 265
Sardegna

J. intermedius | Italy, Sicily Acicastallo, see Aci Castello

J. intermedius | Italy, Sicily Aci Castello 37°33'18"N | 15°08'44"E | 25

J. intermedius | Italy, Sicily Agrigente, see Agrigento

J. intermedius | Italy, Sicily Agrigento 37°18'43"N | 13°34'S5"E | 290

J. intermedius | Italy, Sicily Campofelice, see Campofelice di

Roccella
J. intermedius | Italy, Sicily Campofelice di Roccella 37°59"22"N | 13°53'07"E | 80
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J. intermedius | Italy, Sicily Campofelice di Rocella, see Campofelice di Roccella
J. intermedius | Italy, Sicily Capo di Rama 38°08'16"N | 13°0321"E | 30
J. intermedius | Italy, Sicily Capo Rama, see Capo di Rama
J. intermedius | Italy, Sicily Castelbuono 37°55'49"N | 14°05'19"E | 395
J. intermedius | Italy, Sicily Catania 37°30'37"N | 15°05'01"E | 45
J. intermedius | Italy, Sicily Gangi 37°47'45"N | 14°12'16"E | 865
J. intermedius | Italy, Sicily Geraci Siculo 37°51'26"N | 14°09'14"E | 1070
J. intermedius | Italy, Sicily Lago Arancio 37°38'13"N | 13°04'08"E | 190
J. intermedius | Italy, Sicily Lago di Piana, see Lago di Piana degli Albanesi
J. intermedius | Italy, Sicily Lago di Piana degli Albanesi 37°58'S0"N | 13°18'01"E | 615
J. intermedius | Italy, Sicily Le Madonic, see Madonie
J. intermedius | Italy, Sicily Lipari 38°29'37"N | 14°55'37"E | 435
J. intermedius | Italy, Sicily Isole Eolie, see Lipari
J. intermedius | Italy, Sicily Madonie 37°52'44"N | 14°01'41"E | 1625
J. intermedius | Italy, Sicily Messina 38°11'20"N | 15°32'37"E | 110
J. intermedius | Italy, Sicily Monte Cofano 38°0620"N | 12°40'09"E | 620
J. intermedius | Italy, Sicily Mt. Cofano, see Monte Cofano
J. intermedius | Italy, Sicily Palermo 38°0725"N | 13°20'38"E | 55
J. intermedius | Italy, Sicily Piano Battaglia 37°52'38"N | 14°0126"E | 1600
J. intermedius | Italy, Sicily Piano Zucchi 37°53'53"N | 13°59'50"E | 1100
J. intermedius | Italy, Sicily Ragusa 36°55'31"N | 14°4321"E | 540
J. intermedius | Italy, Sicily Riserva dello Zingaro 38°04'54"N | 12°4829"E | 80
J. intermedius | Italy, Sicily San Alessio Siculo, see Sant'Alessio

Siculo
J. intermedius | Italy, Sicily San Fratello 38°00'54"N | 14°35'48"E | 680
J. intermedius | Italy, Sicily Sant'Alessio Siculo 37°55'30"N | 15°20'54"E | 15
J. intermedius | Italy, Sicily Scopello 38°04'36"N | 12°48'S4"E | 50
J. intermedius | Italy, Sicily Selinunt, see Selinunte
J. intermedius | Italy, Sicily Selinunte 37°34'60"N | 12°49'30"E | 30
J. intermedius | Italy, Sicily Siracusa 37°05'16"N | 15°17'01"E | 60
J. intermedius | Italy, Sicily Stromboli 38°47'32"N | 15°12'S3"E | 865
J. intermedius | Italy, Sicily Syracusa, see Siracusa
J. intermedius | Italy, Sicily Syracuse, see Siracusa
J. intermedius | Italy, Sicily Toarmina 37°51'14"N | 15°1720"E | 215
J. intermedius | Italy, Sicily Zingaro, see Riserva dello Zingaro
J. intermedius | Malta Buskett 35°51'22"N | 14°23'52"E | 190
J. intermedius | Malta Torri I1-Ahmar 35°58'18"N | 14°20'18"E | 75
J. jeannei Turkey Alacabel-pass 37°10'10"N | 31°55'06"E | 1770
J. jeannei Turkey Alacabel Geg, see Alacabel pass
*]J. jeannei Turkey Col de Yarpus 37°06'00"N | 31°33'00"E | 1820
J. levantinus Israel Akbara 32°56'15"N | 35°29'26"E | 400
J. levantinus Israel Bar'am forest 33°02724"N | 35°2521"E | 700
J. levantinus Israel Berg Meron, see Meron
J. levantinus Israel Ejn Jakof Ya’akov, see Yehiam
J. levantinus Israel Haifa 32°47'53"N | 34°59'41"E | 210
J. levantinus Israel Hermon, see Mount Hermon
J. levantinus Israel Jerusalem 31°46'14"N | 35°1226"E | 745
J. levantinus Israel Jerusal, see Jerusalem
J. levantinus Israel Jerusalém, see Jerusalem
J. levantinus Israel Kfar HaHoresh 32°42'05"N | 35°1621"E | 425
J. levantinus Israel Meron 32°59'14"N | 35°2625"E | 680
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J. levantinus Israel Mount Hermon 33°24'58"N | 35°5125"E | 2805
J. levantinus Israel Nahal Betset 33°04'00"N | 35°12'00"E | 195
J. levantinus Israel Nazareth 32°42'11"N | 35°17'40"E | 400
J. levantinus Israel Netu‘a 33°03'55"N | 35°1922"E | 610
J. levantinus Israel Yehiam 32°59'48"N | 35°13'15"E | 370
J. levantinus Lebanon Aammig, N of 33°943'52"N | 35°46'34"E | 935
J. levantinus Lebanon Anfeh 34°21'19"N | 35°43'S5"E | 10
J. levantinus Lebanon Bayruth, see Beirut
J. levantinus Lebanon Beirut 33°53'11"N | 35°30'09"E | 90
J. levantinus Lebanon Beit Menzer 34°15'34"N | 35°54'31"E | 1225
J. levantinus Lebanon Beit Monzer, see Beit Menzer
J. levantinus Lebanon Chamboug, see Notre-Dame de

Chambouq
J. levantinus Lebanon Chebaa 33°20'56"N | 35°44'59"E | 1255
J. levantinus Lebanon Dabhr El Baidar, see Dahr El Baydar
J. levantinus Lebanon Dahr El Baydar 33°48'34"N | 35°46'03"E | 1515
*]J. levantinus | Lebanon Hadath El Jebeh 34°15'19"N | 35°55'17"E | 1380
J. levantinus Lebanon Jabal El Knisse 33°50'08"N | 35°47'05"E | 1910
J. levantinus Lebanon Jarjouaa 33°2720"N | 35°3026"E | 645
J. levantinus Lebanon Jezzine, NW of 33°33'17"N | 35°33'38"E | 1045
J. levantinus Lebanon Mazraat El Teffah, see Mazraat El

Toufah
J. levantinus Lebanon Mazraat El Toufah 34°19"21"N | 35°56'S9"E | 880
J. levantinus Lebanon Mogr El Ahwal 34°17'11"N | 35°52'08"E | 630
J. levantinus Lebanon Monsef 34°10'51"N | 35°38'40"E | 160
J. levantinus Lebanon Moukhada 34°07'58"N | 35°50'42"E | 1550
J. levantinus Lebanon Notre-Dame de Chambouq 34°31'13"N | 36°17'10"E | 1245
J. levantinus Lebanon Sidon, see Sidon
J. levantinus Lebanon Sidon 33°33'25"N | 35°2223"E | 10
J. levantinus Lebanon Toula 34°19'02"N | 35°57'47"E | 1120
J. levantinus Syria Hermon, see Mount Hermon
J. levantinus Syria Mount Hermon 33°24'58"N | 35°51'25"E | 2805
J. luciae Jordan Ajloun 32°19'57"N | 35°45'07"E | 765
J. luciae Jordan Ajloun, NWW of 32°20'45"N | 35°4322"E | 920
J. luciae Jordan Ajluun, see Ajloun
J. luciae Jordan Dibeen National Park 32°15'00"N | 35°50'00"E | 580
J. luciae Jordan Dibin National Park, see Dibeen National Park
J. luciae Jordan Jerash, 10 km NNE of 32°20'37"N | 35°54'44"E | 905
J. Iuciae Jordan Kafr Al Ma'a 32°29'01"N | 35°41'33"E | 370
J. luciae Jordan Kufr Alma, see Kafr Al Ma'a
J. luciae Jordan Rasoun, N of 32°24'17"N | 35°45'43"E | 690
J. luciae Jordan Sakhra, see Sakhrah
J. luciae Jordan Sakhrah 32°22'08"N | 35°50'47"E | 1105
*J. luciae Jordan Um Al Manabi, E of 32°21'53"N | 35°46'31"E | 1005
J. syriacus Turkey Antakia, see Antakya
J. syriacus Turkey Antakya 36°12'32"N | 36°10'03"E | 90
J. syriacus Turkey Altindzi 36°06'56"N | 36°14'S8"E | 260
*]. syriacus Turkey Djebel Acra, see Mount Kilig
J. syriacus Turkey Harbie, 20 km S of, see Harbiye, 20

km S of
J. syriacus Turkey Harbiye, 20 km S of 35°56'11"N | 36°07'02"E | 895
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J. syriacus Turkey Harbiye pass 35°55'46"N | 36°07'04"E | 850
J. syriacus Turkey Jebel Agra, see Mount Kilig

J. syriacus Turkey Mount Kilig 35°57'01"N | 35°58'10"E | 1680
J. syriacus Turkey Yayladagi, see Yayladag:

J. syriacus Turkey Yayladag1 35°54'11"N | 36°03'45"E | 420
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Priloha 2. Tabulka vzorkl pouzitych k molekularnim analyzam vcetné kodi umisténych ve

vysledné fylogenetickém strom¢ a kompletnich lokalitnich idajt jednotlivych druht.

Kéd Druh Lokalitni udaje
DS0001 Jekelius ,,dalmatinus * Croatia, Krk isl., NE of OMISALJ, airport, 9.x.2017, 100m, 45°13'N
14°34'E, D. Kral, D. Sommer lgt.
DS0002 Jekelius ,, dalmatinus “ Croatia, Krk isl., NE of OMISALYJ, airport, 9.x.2017, 100m, 45°13'N
14°34'E, D. Kral, D. Sommer lgt.
DS0003 Jekelius ,,albanicus Albania, Cikés mts., LLOGARA pass, 13.x.2017, 1000m, 40°12'N
19°36'E, D. Kral, D. Sommer lgt.
DS0004 Jekelius ,,albanicus Albania, Cikés mts., LLOGARA pass, 13.x.2017, 1000m, 40°12'N
19°36'E, D. Kral, D. Sommer lgt.
DS0005 Jekelius ,, dalmatinus “ Croatia, PeljeSac pen., Orebi¢ env., SV ILJA hill (S slope, forest),
26.ix.2016, 170m, 42°59'08"N 17°10'11"E, P. Kment Igt.
DS0006 Jekelius ,, dalmatinus “ Croatia, Peljesac pen., Orebi¢ env., SV ILJA hill (S slope, forest),
26.ix.2016, 170m, 42°59'08"N 17°10'11"E, P. Kment Igt.
DS0009 Jekelius ,, graecus Greece, NNE of KYRIAKI, 17.iv.2018, 900m, 38°22'39"N
22°48'16"E, L. Hriizova, D. Kral, D. Sommer lgt.
DS0010 Jekelius brullei (Jekel, Greece, NEE of KALAVRYTA, 14.iv.2018, 690m, 38°03'12"N
1866) 22°08'15"E, L. Hriizova, D. Kral, D. Sommer lgt.
DS0026 Jekelius ,,albanicus * Montenegro, N of PETROVAC, 12.x.2017, 300m, 42°13'N 18°56'E,
D. Krél, D. Sommer Igt.
DS0029 Jekelius intermedius Italia, Sardinia, FUNTANA MEIGA et loca vicina, 30.1i1.—9.iv.2017,
(0.G. Costa, 1839) 39°54'N 08°26'E, D. Kral lgt.
DS0030 Jekelius intermedius (O. | Italia, Sardinia, FUNTANA MEIGA et loca vicina, 30.ii1.—9.iv.2017,
G. Costa, 1839) 39°54'N 08°26'E, D. Kral lgt.
DS0032 Jekelius ,,albanicus * Montenegro, N of PETROVAC, 12.x.2017, 300m, 42°13'N 18°56'E,
D. Kral, D. Sommer Igt.
DS0038 Jekelius ,, dalmatinus * Croatia, Brac isl., KORITA, 1,7km of Vidova Gora, 26.vii.2018,
680m, 43°17'30"N 16°36'32"E, J. Schneider Igt.
DS0039 Jekelius ,, dalmatinus “ Croatia, Brac isl., KORITA, 1,7km of Vidova Gora, 26.vii.2018,
680m, 43°17'30"N 16°36'32"E, J. Schneider lgt.
DS0040 Jekelius ,, graecus Greece, SWW of VILIA, 13.-14.iv.2018, 570m, 38°08'54"N
23°17'59"E, L. Hruzova, D. Kral, D. Sommer Igt.
DS0041 Jekelius brullei (Jekel, Greece, NEE of KALAVRYTA, 14.iv.2018, 690m, 38°03'12"N
1866) 22°08'15"E, L. Hruzova, D. Kral, D. Sommer Igt.
DS0042 Jekelius brullei (Jekel, Greece, S of THANAS, 16.iv.2018, 750m, 37°28'12"N 22°22'00"E,
1866) L. Hrizova, D. Kral, D. Sommer lgt.
DS0043 Jekelius brullei (Jekel, Greece, NE of ANO LOUSI, 14.iv.2018, 1240m, 38°00'29"N
1866) 22°08'57"E, L. Hriizova, D. Kral, D. Sommer lgt.
DS0044 Jekelius brullei (Jekel, Greece, Crete, NE of EPANOCHORI, 18.iv.2018, 920m, 35°20'05"N
1866) 23°51'09"E, L. Hrizova, D. Kral, D. Sommer lgt.
DS0050 Jekelius intermedius Italia, Toscana, San Rossore forest park, LA STERPAIA env.,
(Costa, 1839) 1.ix.2018, 5m, 43°44'13"N 10°20'01"E, L. Hriizova, D. Kral, D.
Sommer Igt.
DS0051 Jekelius intermedius Italia, Toscana, San Rossore forest park, LA STERPAIA env.,
(Costa, 1839) 1.ix.2018, 5m, 43°44'13"N 10°20'01"E, L. Hrizova, D. Kral, D.
Sommer Igt.
DS0054 Jekelius intermedius Italy, Lazio, S of TOLFA by road, 30.-31.x.2018, 120-350m,
(Costa, 1839) 42°04'52"N-06'43"N 11°57'54"E-58'53"E, L. Hraizova, D. Kral, D.
Sommer Igt.
DS0055 Jekelius intermedius Italy, Lazio, S of TOLFA by road, 30.-31.x.2018, 120-350m,
(Costa, 1839) 42°04'52"N-06'43"N 11°57'54"E-58'53"E, L. Hrazova, D. Kral, D.
Sommer Igt.
DS0056 Jekelius intermedius Italia, SSE of ALBI, 15.x.2018, 39°02'00"N 16°36'09"E, P. Just Igt.
(Costa, 1839)
DS0062 Jekelius intermedius Italia, MARINA DI AMENDOLARA, 15.x.2018, 39°55'43"N
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(Costa, 1839)

16°35'45"E, P. Just Igt.

DS0063 Jekelius intermedius Italia, MARINA DI AMENDOLARA, 15.x.2018, 39°55'43"N
(Costa, 1839) 16°35'45"E, P. Just lgt.
GEOO0011 | Jekelius intermedius Italia, Puglia, W of BAGNO, 28.x.2018, 20m, 41°50'S9"N
(Costa, 1839) 15°42'30"E, L. Hrizova, D. Kral, D. Sommer Igt.
GEOO0086 | Jekelius intermedius Italia, E of MONTE SANT’ANGELO, 13.x.2018, 41°42'07"N
(Costa, 1839) 15°59'44"E, P. Just lgt.
GEOO0090 | Jekelius intermedius Italia, SE of SAN GIOVANNI ROTONDO, 13.x.2018, 41°43'14"N
(Costa, 1839) 15°45"20"E, P. Just lgt.
GEOO0109 | Jekelius brullei (Jekel, Greece, NEE of KALAVRYTA, 14.iv.2018, 690m, 38°03'12"N
1866) 22°08'15"E, L. Hrtizova, D. Kral, D. Sommer Igt.
GEOO0124 | Jekelius ,, levantinus “ Israel, S of Zefat, S of AKBARA, 25.x11.2018, 32°56'44"N
35°29'28"E, J. Rejsek lgt.
GEOO0125 | Jekelius ,, levantinus “ Israel, S of Zefat, S of AKBARA, 25.xi1.2018, 32°56'44"N
35°29'28"E, J. Rejsek lgt.
GEOO0129 | Typhaeus lateridens Greece, Kos island, ZIA env., 36°50'52"N 27°12'38"E, 26.x1.2021,
(Guérin-Méneville, D. Sommer Igt.
1838)
GEOO0130 | Jekelius ,, levantinus * Lebanon, Beqaa vall., N of AAMMIQ, 33°43'52"N 35°46'34"E |
ca950m, 27.xii.2021, D. Kral Igt.
GEOO0131 | Jekelius ,, levantinus “ Lebanon, Beqaa vall., N of AAMMIQ, 33°43'52"N 35°46'34"E |
ca950m, 27.xii.2021, D. Kral Igt.
GEOO0132 | Jekelius intermedius Italy, Sicily, Madonia, 2021, O. Kouklik, P. Sipek Igt.
(Costa, 1839)
GEOO0133 | Jekelius intermedius Italy, Sicily, Madonia, 2021, O. Kouklik, P. Sipek Igt.
(Costa, 1839)
GEOO0134 | Jekelius ,, luciae“ Jordan, NWW of AJLOUN, 32°20'45"N 35°43'22"E, ca950m,
20.x1i.2019, L. Hrtizova, D. Kral & D. Sommer lgt.
GEOO0135 | Jekelius ,, luciae Jordan, NWW of AJLOUN, 32°20'45"N 35°43'22"E, ca950m,
20.x11.2019, L. Hrzova, D. Kral & D. Sommer Igt.
GEOO0136 | Jekelius intermedius Malta, S of I¢-Cirkewwa, TORRI IL-AHMAR env., 35°58'18.096'"N
(Costa, 1839) 14°20'18.838"E, 13.+15.x1.2021, D. Kral, D. Sommer, P. gipek & F.
Stahlavsky lgt.
GEOO0137 | Jekelius intermedius Malta, S of I¢-Cirkewwa, TORRI IL-AHMAR env., 35°58'18.096'"N
(Costa, 1839) 14°20'18.838"E, 13.+15.xi.2021, D. Kral, D. Sommer, P. Sipek & F.
Stahlavsky lgt.
GEOO0138 | Jekelius intermedius Malta, S of BINGEMA, catacombs, 35°54'11.791"N 14°22'38.774"E,
(Costa, 1839) D. Kral, D. Sommer, P. Sipek & F. Stéhlavsky lgt.
GEOO0140 | Jekelius anatolicus Greece, NE of Kavisos, 40°55'43"N 26°10'46"E, ca 100m, 9.iv.2019,
(Jekel, 1866) L. Hrizova, T. Jor, D. Kral & D. Sommer Igt.;
GEOO0141 | Jekelius anatolicus Greece, W of Krovili, 40°56'44"N 25°32'41"E, ca 150m, 9.iv.2019,
(Jekel, 1866) L. Hrizova, T. Jor, D. Kral, & D. Sommer lgt.
GEOO0142 | Jekelius anatolicus Greece, W of Krovili, 40°56'44"N 25°32'41"E, ca 150m, 9.iv.2019,
(Jekel, 1866) L. Hrtizova, T. Jor, D. Kral, & D. Sommer Igt.
KABO0001 | Jekelius , dalmatinus “ Croatia, Brac isl., without date, P. Kabatek lgt.
KABO0002 | Jekelius , dalmatinus “ Croatia, Brac isl., without date, P. Kabatek lgt.
O.H.SIC | Jekelius intermedius Italy, Sicily, without date, O. Hillert 1gt.

(Costa, 1839)
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Priloha 3. Tabulka vzorkll pouzitych k analyzdm metodou pratokové cytometrie vcetné

kompletnich lokalitnich tdajt jednotlivych druht.

kod podceled’ taxon pohlavi lokalitni udaje
BOL- | Bolboceratinae | Bolbelasmus gallicus | F SPAIN, Castilla-La Mancha, NE of ALMOROX,
01 (Mulsant, 1842) 40°15'05"N 4°22'10"W, ca. 650 m, 19.-20.ii.2022, David
Kral Igt.
BOL- | Bolboceratinae | Bolbelasmus M ITALY, Sicily, Vendicari Nature Reserve,
02 vaulogeri (Abeille de 36°49'14.590"N,  15°6'17.210"E, 21.x.2021,  Sipek,
Perrin, 1898) Kouklik lgt.
BOL- | Bolboceratinae | Bolbelasmus M ITALY, Sicily, Vendicari Nature Reserve,
03 vaulogeri (Abeille de 36°49'14.590"N,  15°6'17.210"E,  21.x.2021,  Sipek,
Perrin, 1898) Kouklik lgt.
BOL- | Bolboceratinae | Bolbelasmus F ITALY, Sicily, Vendicari Nature Reserve,
04 vaulogeri (Abeille de 36°49'14.590"N,  15°6'17.210"E, 21.x.2021,  Sipek,
Perrin, 1898) Kouklik lgt.
BOL- | Bolboceratinae | Bolbocaffer sp. F RSA, Karkloof reserve, Shawswood farm, 29°18'46.133"S,
05 30°18'29.670"E, 7.ix.2019, Sipek, Kouklik, Hifman lgt.
BOL- | Bolboceratinae | Odonteus armiger | M CZECHIA, Moravia, Valtice, NPP Rendezvous,
06 (Scopoli, 1772) 48°44'51.509"N, 16°4725.771"E, 3.vi.2020, Kouklik,
Stuchlikova lgt.
BOL- | Bolboceratinae | Odonteus armiger | F CZECHIA, Moravia, Valtice, NPP Rendezvous,
07 (Scopoli, 1772) 48°44'51.509"N, 16°4725.771"E, 3.vi.2020, Kouklik,
Stuchlikova lgt.
BOL- | Bolboceratinae | Odonteus armiger | F CZECHIA, Moravia, Valtice, NPP Rendezvous,
08 (Scopoli, 1772) 48°44'51.509"N, 16°4725.771"E, 3.vi.2020, Kouklik,
Stuchlikova lgt.
GEO- | Geotrupinae Anoplotrupes M GREECE, Kerkini Oros, 15.v.2018, students of Charles
01 stercorosus University Igt.
(Hartmann in Scriba,
1791)
GEO- | Geotrupinae Anoplotrupes F GREECE, Stomio - Mt. Ossa, 39°50'9.057"N,
02 stercorosus 22°41'3.557"E, 3.vii.2019, students of Charles University
(Hartmann in Scriba, 1gt.
1791)
GEO- | Geotrupinae Ceratophyus M SPAIN, Andalusia, EL ROCIO, 37°07'49"N 6°29'31"W,
03 hoffimannseggi ca. 60 m, 23.11.2022, David Kral 1gt.

(Fairmaire, 1856)
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GEO- | Geotrupinae Chelotrupes  kyliesi SPAIN, Andalusia, EL ROCIO, 37°07'49"N 6°29'31"W,
04 Hillert, Kral & ca. 60 m, 23.ii.2022, David Kral Igt.
Schneider, 2012

GEO- | Geotrupinae Chelotrupes  momus SPAIN, Andalusia, NWW TARIFA by road, 36°0324"N

05 (Olivier, 1789) 5°39'47"W, ca. 50 m, 25.11.2022, David Kral 1gt.

GEO- | Geotrupinae Chelotrupes  momus SPAIN, Andalusia, NWW TARIFA by road, 36°03'24"N

06 (Olivier, 1789) 5°39'47"W, ca. 50 m, 25.ii.2022, David Kral Igt.

GEO- | Geotrupinae Chelotrupes  momus SPAIN, Andalusia, E of ARCOS DE LA FRONTIERA by

07 (Olivier, 1789) road, 36°44'50"N 5°45'50"W, ca. 100 m, 26.-27.ii.2022,
David Kral 1gt.

GEO- | Geotrupinae Chelotrupes sp. nov. SPAIN, Andalusia, PUNTA PALOMA, 36°03'56"N

08 5°42'18"W, ca. 50 m, 25.426.ii.2022, David Kral 1gt.

GEO- | Geotrupinae Geotrupes genestieri CHINA, Yunnan, KONGQUE Mts., YAKOU pass,

09 Boucomont, 1905 3890m, 28°04.7'N 98°45.6'E, 5.-8.vii.2019, mixed forest,
alpine meadows, pasture, J.Hajek, L.Hrizova, D.Kral,
J.RUzicka & D.Sommer Igt

GEO- | Geotrupinae Geotrupes genestieri CHINA, Yunnan, KONGQUE Mts., YAKOU pass,

10 Boucomont, 1905 3890m, 28°04.7'N 98°45.6'E, 5.-8.vii.2019, mixed forest,
alpine meadows, pasture, J.Hajek, L.Hrizova, D.Kral,
J.Ruzicka & D.Sommer Igt

GEO- | Geotrupinae Geotrupes mutator SPAIN, Castile y Léon, S of El Tiemblo, EL CASTANAR,

11 (Marsham, 1802) 40°2126"N 4°30'28"W, ca. 1200 m, 20.ii.2022, David
Kral Igt.

GEO- | Geotrupinae Geotrupes  mutator SPAIN, Castile y Léon, S of El Tiemblo, EL CASTANAR,

12 (Marsham, 1802) 40°2126"N 4°30'28"W, ca. 1200 m, 20.ii.2022, David
Kral Igt.

GEO- | Geotrupinae Geotrupes  spiniger CZECHIA, Mala Skrovnice, 50°2'21.943"N,

13 (Marsham, 1802) 16°19'3.002"E, 14.x.2018, Kouklik, Maslo lgt.

GEO- | Geotrupinae Geotrupes  spiniger ITALY, Sicily, Monti Nebrodi, 37°52'52.849"N,

14 (Marsham, 1802) 14°39'37.798"E, 18.x.2021, Sipek, Kouklik lgt.

GEO- | Geotrupinae Geotrupes  spiniger ITALY, Sicily, Monti Nebrodi, 37°52'52.849"N,

15 (Marsham, 1802) 14°39'37.798"E, 18.x.2021, Sipek, Kouklik lgt.

GEO- | Geotrupinae Geotrupes  spiniger GREECE, Stomio - Mt. Ossa, 39°50'9.057"N,

16 (Marsham, 1802) 22°41'3.557"E, 3.vii.2019, students of Charles University
Igt.

GEO- | Geotrupinae Jekelius  anatolicus GREECE, E of PYLAIA, 40°55'40"N 26°08'41"E,

17 (Jekel, 1866) cal40m, 7.iv.2019, L. Hruzova, T. Jor, D. Kral & D.

Sommer lgt.
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GEO- | Geotrupinae Jekelius  anatolicus GREECE, E of PYLAIA, 40°55'40"N 26°08'41"E,

18 (Jekel, 1866) cal40m, 7.iv.2019, L. Hruzova, T. Jor, D. Kral & D.
Sommer Igt.

GEO- | Geotrupinae Jekelius  anatolicus GREECE, NE of KAVISOS, 40°55'43"N 26°10'46"E,

19 (Jekel, 1866) calO00m, 9.iv.2019, L. Hruzova, T. Jor, D. Kral & D.
Sommer Igt.

GEO- | Geotrupinae Jekelius  anatolicus GREECE, NE of KAVISOS, 40°55'43"N 26°10'46"E,

20 (Jekel, 1866) cal00m, 9.iv.2019, L. Hruzova, T. Jor, D. Kral & D.
Sommer lgt.

GEO- | Geotrupinae Jekelius  anatolicus GREECE, Kos island, ZIA env., 36°50'52"N 27°12'38"E,

21 (Jekel, 1866) 26.x1.2021, David Sommer Igt.

GEO- | Geotrupinae Jekelius  anatolicus GREECE, Kos island, ZIA env., 36°50'52"N 27°12'38"E,

22 (Jekel, 1866) 26.x1.2021, David Sommer Igt.

GEO- | Geotrupinae Jekelius  anatolicus GREECE, Kos island, ZIA env., 36°50'52"N 27°12'38"E,

23 (Jekel, 1866) 26.x1.2021, David Sommer Igt.

GEO- | Geotrupinae Jekelius  anatolicus GREECE, Kos island, ZIA env., 36°50'52"N 27°12'38"E,

24 (Jekel, 1866) 26.x1.2021, David Sommer Igt.

GEO- | Geotrupinae Jekelius ,,graecus “ GREECE, Corfu, without date and collectors's name

25

GEO- | Geotrupinae Jekelius ,,graecus GREECE, Corfu, without date and collectors's name

26

GEO- | Geotrupinae Jekelius  intermedius MALTA, S of I¢-Cirkewwa, TORRI IL-AHMAR env.,

27 (Costa, 1839) 35°58'18.096"N 14°20'18.838"E, 13.+15.x1.2021, D. Kral,
D. Sommer, P. Sipek & F. Stahlavsky lgt.

GEO- | Geotrupinae Jekelius  intermedius MALTA, S of I¢-Cirkewwa, TORRI IL-AHMAR env.,

28 (Costa, 1839) 35°58'18.096"N 14°20'18.838"E, 13.+15.xi.2021, D. Kral,
D. Sommer, P. Sipek & F. Stahlavsky lgt.

GEO- | Geotrupinae Jekelius  intermedius MALTA, S of BINGEMA, catacombs, 35°54'11.791"N

29 (Costa, 1839) 14°22'38.774"E, D. Kral, D. Sommer, P. gipek & F.
Stahlavsky lgt.

GEO- | Geotrupinae Jekelius  intermedius MALTA, S of BINGEMA, catacombs, 35°54'11.791"N

30 (Costa, 1839) 14°22'38.774"E, D. Kral, D. Sommer, P. Sipek & F.
Stahlavsky lgt.

GEO- | Geotrupinae Jekelius CROATIA, Krk isl., NE of OMISALJ, airport,

31 . dalmatinus “ 45°13'29.19"N 14°34'8.01"E, 98 m, 9.x.2017, Dédi¢iva
M., Hillert O., Kral D., Sommer D. & Soucek M. Igt.

GEO- | Geotrupinae Jekelius CROATIA, Cres isl., without date and collectors's name

32 ,, dalmatinus **
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GEO- | Geotrupinae Jekelius CROATIA, Cres isl., without date and collectors's name

33 ,,dalmatinus “

GEO- | Geotrupinae Jekelius  intermedius ITALY, Calabria reg., Isola di Capo Rizzuto,

34 (Costa, 1839) 38°56.4554'N 17°04.6803'E, 17.x.2018, M. Forman, P.
Just, M. Kotz & P. Valnych Igt.

GEO- | Geotrupinae Jekelius  intermedius ITALY, Puglia reg., NNE of SAN NICANDRO

35 (Costa, 1839) GARGANICO, 41°55'30"N 15°37'01"E, ca20m, 27.—
28.x.2018, L.Hruzova, D.Kral & D.Sommer Igt.

GEO- | Geotrupinae Jekelius  intermedius ITALY, Puglia reg., E of CIPPANO farm, 40°06'14"N

36 (Costa, 1839) 18°30'01"E, ca50m, 29.x.2018, L.Hruzova, D.Kral &
D.Sommer lgt.

GEO- | Geotrupinae Jekelius  intermedius ITALY, Puglia reg., NE of CRISPIANO, 40°39'00"N

37 (Costa, 1839) 17°15'00"E, ca390m, 29.x.2018, L.Hruzova, D.Kral &
D.Sommer lgt.

GEO- | Geotrupinae Jekelius  intermedius ITALY, Lazio reg., S of TOLFA by road, 42°04'52"—

38 (Costa, 1839) 06'43"N 11°57'54"-58'53"E, cal20-350m, 30.-31.x.2018,
L.HrGzova, D.Kral & D.Sommer lgt.

GEO- | Geotrupinae Jekelius  intermedius ITALY, Toscana reg., San Rossore forest park, LA

39 (Costa, 1839) STERPAIA env., 43°44'13"N 10°20'01"E, ca5m,
1.x1.2018, L.Hrzova, D.Kral & D.Sommer Igt.

GEO- | Geotrupinae Jekelius  intermedius ITALY, Sicily, Monti Nebrodi, 37°52'52.849"N,

40 (Costa, 1839) 14°39'37.798"E, 18.x.2021, Sipek, Kouklik lgt.

GEO- | Geotrupinae Jekelius  intermedius ITALY, Sicily, Vendicari Nature Reserve,

41 (Costa, 1839) 36°49'14.590"N, 15°6'17.210"E, 21.x.2021, Sipek,
Kouklik lgt.

GEO- | Geotrupinae Odontotrypes sp. nov. CHINA, Yunnan, KONGQUE Mts., YAKOU pass,

42 3890m, 28°04.7'N 98°45.6'E, 5.-8.vii.2019, mixed forest,
alpine meadows, pasture, J.Hajek, L.Hrizova, D.Kral,
J.Ruzicka & D.Sommer Igt

GEO- | Geotrupinae Odontotrypes sp. nov. CHINA, Yunnan, KONGQUE Mts., YAKOU pass,

43 3890m, 28°04.7'N 98°45.6'E, 5.-8.vii.2019, mixed forest,
alpine meadows, pasture, J.Hajek, L.Hrizova, D.Kral,
J.ROzicka & D.Sommer Igt

GEO- | Geotrupinae Sericotrupes niger ITALY, Sicily, Parco delle Madonie, 37°5223.231"N,

44 (Marsham, 1802) 14°5'27.955"E, 20.x.2021, Sipek, Kouklik lgt.

GEO- | Geotrupinae Trypocopris vernalis NETHERLANDS, without date and collectors's name

45 (Linnaeus, 1758)

GEO- | Geotrupinae Trypocopris  vernalis ITALY, Sicily, without date and collector's name

46 (Linnaeus, 1758)

161




GEO- | Geotrupinae Trypocopris vernalis GREECE, Kerkini Oros, 15.v.2018, students of Charles

47 (Linnaeus, 1758) University Igt.

GEO- | Geotrupinae Trypocopris  vernalis ITALY, Calabria, Frascineto, 39°49.8600'N 16°16.6376'E,

48 (Linnaeus, 1758) 17.x.2018, M. Forman, P. Just, M. Kotz & P. Valnych lgt.

GEO- | Geotrupinae Trypocopris vernalis GREECE, Stomio - Mt. Ossa, 39°50'9.057"N,

49 (Linnaeus, 1758) 22°41'3.557"E, 3.vii.2019, students of Charles University
Igt.

GEO- | Geotrupinae Trypocopris vernalis GREECE, Stomio - Mt. Ossa, 39°50'9.057"N,

50 (Linnaeus, 1758) 22°41'3.557"E, 3.vii.2019, students of Charles University
Igt.

GEO- | Geotrupinae Trypocopris  vernalis SERBIA, Rakovac env. Fruska Gora, 45°11'5.451"N,

51 (Linnaeus, 1758) 19°47'5.762"E, 5.vii.2019, students of Charles University
Igt.

GEO- | Geotrupinae Trypocopris  vernalis CZECHIA, Pohansko, obora Soutok, 48°4322.809"N,

52 (Linnaeus, 1758) 16°54'1.897"E, 1.vi.2020, Kouklik Igt.

GEO- | Geotrupinae Typhaeus lateridens GREECE, Kos island, PALAIO PILI CASTLE env.,

53 (Guérin-Méneville, 36°50'19"N 27°11'11"E, 27.xi1.2021, David Sommer lgt.

1838)
GEO- | Geotrupinae Typhaeus lateridens GREECE, Kos island, PALAIO PILI CASTLE env.,
54 (Guérin-Méneville, 36°50'19"N 27°11'11"E, 27.xi1.2021, David Sommer lgt.
1838)

GEO- | Geotrupinae Typhaeus  typhoeus ITALY, Sicily, Parco delle Madonie, 37°52'23.231"N,

55 (Linnaeus, 1758) 14°5'27.955"E, 20.x.2021, Sipek, Kouklik Igt.

GEO- | Geotrupinae Typhaeus  typhoeus ITALY, Sicily, Parco delle Madonie, 37°5223.231"N,

56 (Linnaeus, 1758) 14°5'27.955"E, 20.x.2021, Sipek, Kouklik lgt.

GEO- | Geotrupinae Typhaeus  typhoeus CZECHIA, Bohemia, Mezni louka, 50°52'41.412"N,

57 (Linnaeus, 1758) 14°17'39.982"E, 30.x.2021, Kouklik lgt.

GEO- | Geotrupinae Typhaeus  typhoeus SPAIN, Castile y Léon, S of El Tiemblo, EL CASTANAR,

58 (Linnaeus, 1758) 40°21"26"N 4°30'28"W, ca. 1200 m, 20.ii.2022, David
Kral Igt.

GEO- | Geotrupinae Typhaeus  typhoeus SPAIN, Castile y Léon, S of El Tiemblo, EL CASTANAR,

59 (Linnaeus, 1758) 40°21"26"N 4°30'28"W, ca. 1200 m, 20.ii.2022, David
Kral Igt.

GEO- | Geotrupinae Typhaeus  typhoeus SPAIN, Castile y Léon, S of El Tiemblo, EL CASTANAR,

60 (Linnaeus, 1758) 40°21"26"N 4°30'28"W, ca. 1200 m, 20.ii.2022, David
Kral Igt.

LET- | Lethrinae Lethrus apterus HUNGARY, Kesztdlc, without date, Kouklik Igt.

01 (Laxmann, 1770)
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LET- | Lethrinae Lethrus ares Kral, GREECE, W of LADI, 41°27'02"N 26°14'36"E, ca560m,
02 Rejsek & Schneider, 8.1v.2019, L. Hrtzova, T. Jor, D. Kral & D. Sommer Igt.
2001
LET- | Lethrinae Lethrus ares Kral, GREECE, W of LADI, 41°27'02"N 26°14'36"E, ca560m,
03 Rejsek & Schneider, 8.1v.2019, L. Hrtzova, T. Jor, D. Kral & D. Sommer Igt.
2001
LET- | Lethrinae Lethrus elephas GREECE, without date and collector's name
04 Reitter, 1890
LET- | Lethrinae Lethrus elephas GREECE, SW of AXIOUPOLI, 40°58'33"N 22°31'52"E,
05 Reitter, 1890 ca80m, 13.iv.2019, L. Hruzova, T. Jor, D. Kral & D.
Sommer Igt.
LET- | Lethrinae Lethrus elephas GREECE, SW of AXIOUPOLI, 40°58'33"N 22°31'52"E,
06 Reitter, 1890 ca80m, 13.iv.2019, L. Hruzova, T. Jor, D. Kral & D.
Sommer lgt.
LET- | Lethrinae Lethrus fallax GREECE, S of LOUTROS, 40°52'18"N 26°02'54"E,
07 Nikolajev, 1975 ca80m, 6.—7.iv.2019, L. Hrazova, T. Jor, D. Kral & D.
Sommer lgt.
LET- | Lethrinae Lethrus fallax GREECE, S of LOUTROS, 40°52'18"N 26°02'54"E,
08 Nikolajev, 1975 ca80m, 6.—7.iv.2019, L. Hrazova, T. Jor, D. Kral & D.
Sommer Igt.
LET- | Lethrinae Lethrus halkidikiensis GREECE, SSE of TAGARADES, 40°28'13"N
09 Kral & Hillert, 2013 23°02'09"E, cal40m, 13.iv.2019, L. Hrizova, T. Jor, D.
Kral & D. Sommer Igt.
LET- | Lethrinae Lethrus halkidikiensis GREECE, SSE of TAGARADES, 40°28'13"N
10 Kral & Hillert, 2013 23°02'09"E, cal40m, 13.iv.2019, L. Hrizova, T. Jor, D.
Kral & D. Sommer Igt.
LET- | Lethrinae Lethrus perun Kral & GREECE, SE of PROMACHONAS, 41°21'32"N
11 Hillert, 2013 23°21'39"E, cal00m, 12.iv.2019, L. Hrizova, T. Jor, D.
Kral & D. Sommer Igt.
LET- | Lethrinae Lethrus perun Kral & GREECE, SE of PROMACHONAS, 41°21'32"N
12 Hillert, 2013 23°21'39"E, cal00m, 12.iv.2019, L. Hrizova, T. Jor, D.
Kral & D. Sommer Igt.
LET- | Lethrinae Lethrus raymondi GREECE, SW of NEA FILADELFEIA, 40°46'36"N
13 Reitter, 1890 22°4927"E, ca60m, 14.iv.2019, L. Hrtizova, T. Jor, D.
Kral & D. Sommer lgt.
LET- | Lethrinae Lethrus GREECE, SW of NEA FILADELFEIA, 40°46'36"N
14 raymondi Reitter, 22°4927"E, ca60m, 14.iv.2019, L. Hrtzova, T. Jor, D.
1890 Kral & D. Sommer lgt.
LET- | Lethrinae Lethrus schaumi GREECE, N of KOMARA, chapel, 41°36'01"N
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15 Reitter, 1890 26°13'02"E, cal20m, 7.-8.iv.2019, L. Hrizova, T. Jor, D.
Kral & D. Sommer lgt.

LET- | Lethrinae Lethrus schaumi GREECE, N of KOMARA, chapel, 41°36'01"N

16 Reitter, 1890 26°13'02"E, cal20m, 7.-8.iv.2019, L. Hrizova, T. Jor, D.
Kral & D. Sommer Igt.

LET- | Lethrinae Lethrus schaumi GREECE, SEE of KOUFOVOUNO, 41°20'56"N

17 Reitter, 1890 26°26'55"E, ca30m, 8.+9.iv.2019, L. Hrtizova, T. Jor, D.
Kral & D. Sommer lgt.

LET- | Lethrinae Lethrus  schneideri GREECE, NW of KARYDIA, 41°08'60"N 25°25'31"E,

18 Kral & Hillert, 2013 cal20m, 10.iv.2019, L. Hrizova, T. Jor, D. Kral & D.
Sommer Igt.

LET- | Lethrinae Lethrus strymonensis GREECE, W of ELEONAS (shelter), 41°08'40"N

19 Hillert & Kral, 2013 23°34'13"E, ca320m, 11.-12.iv.2019, L. Hrtzova, T. Jor,
D. Krél & D. Sommer lgt.

LET- | Lethrinae Lethrus strymonensis GREECE, W of ELEONAS (shelter), 41°08'40"N

20 Hillert & Kral, 2013 23°34'13"E, ca320m, 11.-12.iv.2019, L. Hruzova, T. Jor,
D. Krél & D. Sommer lgt.

LET- | Lethrinae Lethrus strymonensis GREECE, E of NEO PETRITSI, 41°16'42"N 23°18'41"E,

21 Hillert & Kral, 2013 ca80m, 12.iv.2019, L. Hrizova, T. Jor, D. Kral & D.
Sommer Igt.

LET- | Lethrinae Lethrus strymonensis GREECE, E of NEO PETRITSI, 41°16'42"N 23°18'41"E,

22 Hillert & Kral, 2013 ca80m, 12.iv.2019, L. Hruzova, T. Jor, D. Kral & D.

Sommer lgt.
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lou) a ptislusnych smérodatnych

1agona

Ptiloha 4. Tabulka genetickych distanci (¢ern€ pod d

odchylek (modie nad diagonéalou) vypoctenych pomoci programu MEGA X.

DS0001 Jekelius dalmatinus CR Krk
DS0002 Jekelius dalmatinus CR_Krk
DS0003 Jekelius_albanicus AL
DS0004_Jekelius_albanicus AL
DS0005_Jekelius_dalmatinus_ CR_Peljesac
DS0006_Jekelius_dalmatinus_ CR_Peljesac

DS0009 Jekelius_graccus_ GR_central Greece

DS0010_Jekelius_brullei GR_Peloponnese
DS0026_Jekelius_dalmatinus. MN
DS0029_Jekelius_intermedius_IT Sardinia
DS0030 Jekelius_intermedius_IT Sardinia
DS0032 Jekelius_dalmatinus MN

DS0038 Jekelius_dalmatinus_ CR_Brac
DS0039 Jekelius_dalmatinus CR Brac
DS0040 Jekelius graecus GR Attica
DS0041 Jekelius brullei GR Peloponnese
DS0042 Jekelius_brullei GR Peloponnese
DS0043_Jekelius_brullei_ GR_Peloponnese
DS0044_Jekelius_creticus_GR_Crete
DS0050_Jekelius_intermedius_IT Toscana
DS0051_Jekelius_intermedius_IT Toscana
DS0054 _Jekelius_intermedius_IT Lazio
DS0055_Jekelius_intermedius_IT Lazio
DS0056 Jekelius_intermedius_IT Calabria
DS0062 Jekelius_intermedius_IT Calabria
DS0063 Jekelius_intermedius IT Calabria
GEOO0011 Jekelius_intermedius IT Puglia
GEO0086 Jekelius_intermedius IT Puglia
GEO0090 Jekelius intermedius IT Puglia
GEOO0109 Jekelius brullei GR Peloponnese
GEO0124_Jekelius_levantinus_IS
GEOO0125_Jekelius_levantinus_IS
GEOO0129_Typhaeus_lateridens_ GR_Kos
GEOO0130_Jekelius_levantinus_LE
GEOO0131_Jekelius_levantinus_LE
GEOO0132_Jekelius_intermedius_IT_Sicily
GEO0133_Jekelius_intermedius_IT_Sicily
GEO0134 Jekelius_luciae JO
GEOO0135_Jekelius_luciae JO
GEOO0136_Jekelius_intermedius MA
GEOO0137 Jekelius_intermedius MA
GEO0138 Jekelius_intermedius MA
GEO0140 Jekelius anatolicus GR_Thrace
GEOO0141 Jekelius anatolicus GR Thrace
GEOO0142 Jekelius anatolicus GR Thrace
KABO0001_Jekelius_dalmatinus_CR_Brac
KABO0002_Jekelius_dalmatinus_CR_Brac
O.H.SIC Jekelius_intermedius_IT_Sicily

0,0015
0,0077
0,0077
0,0046
0,0046
0,1038
0,1093
0,0077
0,1183
0,1183
0,0077
0,1104
0,1060
0,1017
0,0907
0,0904
0,0951
0,0964
0,1138
0,1138
0,1160
0,1160
0,1094
0,1116
0,1112
0,0258
0,0256
0,0274
0,1093
0,0911
0,0997
0,1496
0,0974
0,0915
0,1051
0,1158
0,0767
0,0766
0,1138
0,1138
0,1160
0,0982
0,0982
0,0961
0,1060
0,1083
0,1160

0,0015

0,0093
0,0093
0,0062
0,0062
0,1016
0,1071
0,0093
0,1206
0,1206
0,0093
0,1082
0,1082
0,0995
0,0928
0,0924
0,0951
0,0985
0,1160
0,1160
0,1183
0,1183
0,1116
0,1138
0,1090
0,0276
0,0273
0,0292
0,1071
0,0890
0,0976
0,1473
0,0995
0,0936
0,1072
0,1180
0,0787
0,0786
0,1160
0,1160
0,1183
0,0961
0,0961
0,0982
0,1082
0,1060
0,1183

0,0035
0,0038

0,0031
0,0062
0,0062
0,0997
0,1030
0,0000
0,1141
0,1141
0,0000
0,1063
0,1019
0,0976
0,0847
0,0885
0,0887
0,0945
0,1141
0,1141
0,1118
0,1118
0,1097
0,1119
0,1160
0,0258
0,0240
0,0258
0,1030
0,0913
0,0957
0,1541
0,0977
0,0917
0,1097
0,1161
0,0789
0,0787
0,1141
0,1141
0,1164
0,0942
0,0942
0,0921
0,1019
0,1041
0,1163

0,0033
0,0037
0,0021

0,0062
0,0062
0,0954
0,1074
0,0031
0,1141
0,1141
0,0031
0,1019
0,0976
0,0933
0,0888
0,0885
0,0931
0,0903
0,1096
0,1096
0,1118
0,1118
0,1053
0,1074
0,1160
0,0222
0,0207
0,0224
0,1074
0,0872
0,0957
0,1541
0,0934
0,0875
0,1097
0,1116
0,0749
0,0748
0,1096
0,1096
0,1118
0,0921
0,0921
0,0901
0,0976
0,0997
0,1118

0,0025
0,0029
0,0031
0,0030

0,0000
0,0976
0,1074
0,0062
0,1186
0,1186
0,0062
0,1040
0,0997
0,0955
0,0888
0,0885
0,0931
0,0945
0,1140
0,1140
0,1163
0,1163
0,1097
0,1119
0,1115
0,0258
0,0240
0,0258
0,1074
0,0913
0,1000
0,1471
0,0934
0,0917
0,1053
0,1160
0,0769
0,0767
0,1141
0,1141
0,1163
0,0984
0,0984
0,0963
0,0997
0,1019
0,1163

0,0025
0,0029
0,0031
0,0030
0,0000

0,0976
0,1074
0,0062
0,1186
0,1186
0,0062
0,1040
0,0997
0,0955
0,0888
0,0885
0,0931
0,0945
0,1140
0,1140
0,1163
0,1163
0,1097
0,1119
0,1115
0,0258
0,0240
0,0258
0,1074
0,0913
0,1000
0,1471
0,0934
0,0917
0,1053
0,1160
0,0769
0,0767
0,1141
0,1141
0,1163
0,0984
0,0984
0,0963
0,0997
0,1019
0,1163

0,0144
0,0142
0,0143
0,0137
0,0140
0,0140

0,1537
0,0997
0,1387
0,1387
0,0997
0,0292
0,0292
0,0015
0,1471
0,1253
0,1460
0,1344
0,1338
0,1338
0,1363
0,1363
0,1363
0,1387
0,1359
0,1102
0,1060
0,1041
0,1537
0,1299
0,1374
0,1945
0,1235
0,1258
0,1437
0,1407
0,1086
0,1105
0,1411
0,1411
0,1339
0,1321
0,1321
0,1345
0,0309
0,0292
0,1411

0,0155
00154
0,0147
0,0153
0,0153
0,0153
0,0201

0,1030
0,1109
0,1109
0,1030
0,1435
0,1436
0,1511
0,0256
0,0613
0,0202
0,0669
0,1109
0,1109
0,1086
0,1086
0,1064
0,1087
0,1022
0,1086
0,1094
0,1052
0,0000
0,0962
0,1096
0,1657
0,0908
0,0945
0,1026
0,1067
0,1047
0,1044
0,1086
0,1086
0,1132
0,0988
0,0988
0,1009
0,1436
0,1436
0,1131

0,0035
0,0038
0,0000
0,0021
0,0031
0,0031
0,0143
0,0147

0,1141
0,1141
0,0000
0,1063
0,1019
0,0976
0,0847
0,0885
0,0887
0,0945
0,1141
0,1141
0,1118
0,1118
0,1097
0,1119
0,1160
0,0258
0,0240
0,0258
0,1030
0,0913
0,0957
0,1541
0,0977
0,0917
0,1097
0,1161
0,0789
0,0787
0,1141
0,1141
0,1164
0,0942
0,0942
0,0921
0,1019
0,1041
0,1163

00175
0,0177
0,0169
0,0170
0,0175
0,0175
0,0186
0,0162
0,0169

0,0000
0,1141
0,1435
0,1387
0,1363
0,0940
0,0893
0,0964
0,1108
0,0031
0,0031
0,0015
0,0015
0,0158
0,0141
0,0326
0,1040
0,1050
0,1030
0,1109
0,1049
0,1142
0,1833
0,0983
0,0988
0,0241
0,0157
0,1031
0,1028
0,0141
0,0141
0,0077
0,1074
0,1074
0,1052
0,1386
0,1411
0,0141

0,0175
0,0177
0,0169
0,0170
0,0175
0,0175
0,0186
0,0162
0,0169
0,0000

0,1141
0,1435
0,1387
0,1363
0,0940
0,0893
0,0964
0,1108
0,0031
0,0031
0,0015
0,0015
0,0158
0,0141
0,0326
0,1040
0,1050
0,1030
0,1109
0,1049
0,1142
0,1833
0,0983
0,0988
0,0241
0,0157
0,1031
0,1028
0,0141
0,0141
0,0077
0,1074
0,1074
0,1052
0,1386
0,1411
0,0141

0,0035
0,0038
0,0000
0,0021
0,0031
0,0031
0,0143
0,0147
0,0000
0,0169
0,0169

0,1063
0,1019
0,0976
0,0847
0,0885
0,0887
0,0945
0,1141
0,1141
0,1118
0,1118
0,1097
0,1119
0,1160
0,0258
0,0240
0,0258
0,1030
0,0913
0,0957
0,1541
0,0977
0,0917
0,1097
0,1161
0,0789
0,0787
0,1141
0,1141
0,1164
0,0942
0,0942
0,0921
0,1019
0,1041
0,1163

00157
0,0156
0,0156
0,0149
0,0154
0,0154
0,0072
0,0198
0,0156
0,0196
0,0196
0,0156

0,0031
0,0309
0,1420
0,1299
0,1432
0,1296
0,1386
0,1386
0,1411
0,1411
0,1411
0,1436
0,1311
0,1125
0,1082
0,1063
0,1435
0,1323
0,1398
0,1999
0,1234
0,1258
0,1387
0,1456
0,1130
0,1150
0,1411
0,1411
0,1386
0,1249
0,1249
0,1272
0,0046
0,0031
0,1460

0,0153
0,0154
0,0151
0,0144
0,0149
0,0149
0,0072
0,0197
0,0151
0,0191
0,0191
0,0151
0,0021

0,0309
0,1372
0,1253
0,1406
0,1249
0,1338
0,1338
0,1363
0,1363
0,1363
0,1387
0,1311
0,1078
0,1038
0,1019
0,1436
0,1323
0,1399
0,2000
0,1189
0,1212
0,1340
0,1407
0,1086
0,1105
0,1363
0,1363
0,1339
0,1250
0,1250
0,1227
0,0015
0,0031
0,1411

0,0142
0,0139
0,0140
0,0135
0,0138
0,0138
0,0015
0,0199
0,0140
0,0185
0,0185
0,0140
0,0075
0,0075

0,1447
0,1230
0,1434
0,1345
0,1315
0,1315
0,1339
0,1339
0,1339
0,1363
0,1383
0,1078
0,1039
0,1020
0,1511
0,1276
0,1375
0,1945
0,1212
0,1235
0,1413
0,1383
0,1109
0,1105
0,1387
0,1387
0,1315
0,1297
0,1297
0,1321
0,0326
0,0309
0,1387

0,0133
0,0136
0,0126
0,0131
0,0131
0,0131
0,0195
0,0068
0,0126
0,0147
0,0147
0,0126
0,0197
0,0190
0,0193

0,0537
0,0000
0,0517
0,0940
0,0940
0,0919
0,0919
0,0898
0,0919
0,0980
0,0867
0,0866
0,0827
0,0256
0,0821
0,0971
0,1590
0,0809
0,0846
0,0941
0,0900
0,0860
0,0858
0,0962
0,0962
0,0962
0,0868
0,0868
0,0848
0,1371
0,1421
0,0961

0,0137
0,0139
0,0132
0,0132
0,0134
0,0134
0,0161
0,0110
0,0132
0,0144
0,0144
00132
0,0175
0,0169
0,0159
0,0100

0,0515
0,0359
0,0893
0,0893
0,0872
0,0872
0,0852
0,0873
0,0854
0,0864
0,0863
0,0824
0,0613
0,0874
0,1003
0,1338
0,0779
0,0795
0,0816
0,0870
0,0738
0,0736
0,0872
0,0872
0,0914
0,0811
0,0811
0,0791
0,1252
0,1253
0,0914

0,0142
0,0142
0,0133
0,0138
0,0139
0,0139
0,0195
0,0062
0,0133
0,0154
0,0154
0,0133
0,0199
0,0195
0,0192
0,0000
0,0100

0,0533
0,0964
0,0964
0,0942
0,0942
0,0897
0,0920
0,0961
0,0935
0,0929
0,0887
0,0202
0,0815
0,0975
0,1591
0,0803
0,0842
0,0942
0,0900
0,0879
0,0877
0,0965
0,0965
0,0965
0,0846
0,0846
0,0846
0,1405
0,1433
0,0942
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0,0140
0,0142
0,0138
0,0133
0,0138
0,0138
0,0178
0,0109
0,0138
0,0169
0,0169
0,0138
0,0176
0,0171
0,0178
0,0093
0,0079
0,0098

0,1063
0,1063
0,1085
0,1085
0,1064
0,1086
0,1043
0,0905
0,0882
0,0843
0,0669
0,0810
0,0984
0,1474
0,0818
0,0875
0,1025
0,1082
0,0817
0,0799
0,1085
0,1085
0,1041
0,0826
0,0826
0,0806
0,1249
0,1249
0,1130

0,0168
0,0171
0,0170
0,0163
0,0168
0,0168
0,0179
0,0163
0,0170
0,0021
0,0021
0,0170
0,0190
0,0185
0,0178
0,0149
0,0146
0,0155
0,0163

0,0000
0,0015
0,0015
0,0125
0,0109
0,0291
0,0994
0,1006
0,0987
0,1109
0,1005
0,1142
0,1781
0,0939
0,0945
0,0207
0,0125
0,0987
0,0984
0,0109
0,0109
0,0077
0,1052
0,1052
0,1030
0,1338
0,1362
0,0109

0,0168
0,0171
0,0170
0,0163
0,0168
0,0168
0,0179
0,0163
0,0170
0,0021
0,0021
0,0170
0,0190
0,0185
0,0178
0,0149
0,0146
0,0155
0,0163
0,0000

0,0015
0,0015
0,0125
0,0109
0,0291
0,0994
0,1006
0,0987
0,1109
0,1005
0,1142
0,1781
0,0939
0,0945
0,0207
0,0125
0,0987
0,0984
0,0109
0,0109
0,0077
0,1052
0,1052
0,1030
0,1338
0,1362
0,0109

0,0172
0,0174
0,0166
0,0167
0,0172
0,0172
0,0184
0,0161
0,0166
0,0015
0,0015
0,0166
0,0194
0,0189
0,0182
0,0145
0,0142
0,0152
0,0167
0,0015
0,0015

0,0000
0,0141
0,0125
0,0308
0,1017
0,1028
0,1009
0,1086
0,1027
0,1119
0,1807
0,0961
0,0967
0,0224
0,0141
0,1009
0,1006
0,0125
0,0125
0,0093
0,1052
0,1052
0,1031
0,1362
0,1387
0,0125

0,0172
0,0174
0,0166
0,0167
0,0172
0,0172
0,0184
0,0161
0,0166
0,0015
0,0015
0,0166
0,0194
0,0189
0,0182
0,0145
0,0142
0,0152
0,0167
0,0015
0,0015
0,0000

0,0141
0,0125
0,0308
0,1017
0,1028
0,1009
0,1086
0,1027
0,1119
0,1807
0,0961
0,0967
0,0224
0,0141
0,1009
0,1006
0,0125
0,0125
0,0093
0,1052
0,1052
0,1031
0,1362
0,1387
0,0125

0,0166
0,0168
0,0167
0,0160
0,0166
0,0166
0,0178
0,0155
0,0167
0,0050
0,0050
0,0167
0,0188
0,0183
0,0177
0,0141
0,0140
0,0144
0,0159
0,0044
0,0044
0,0047
0,0047

0,0015
0,0257
0,0950
0,0965
0,0946
0,1064
0,1006
0,1143
0,1757
0,0962
0,0989
0,0207
0,0125
0,0988
0,0985
0,0174
0,0174
0,0207
0,1031
0,1031
0,1010
0,1363
0,1387
0,0141

0,0169
0,0171
0,0170
0,0163
0,0169
0,0169
0,0183
0,0158
0,0170
0,0047
0,0047
0,0170
0,0192
0,0186
0,0181
0,0143
0,0143
0,0147
0,0162
0,0041
0,0041
0,0043
0,0043
0,0014

0,0274
0,0950
0,0986
0,0967
0,1087
0,1028
0,1166
0,1782
0,0983
0,1011
0,0224
0,0109
0,1010
0,1007
0,0158
0,0158
0,0191
0,1053
0,1053
0,1031
0,1387
0,1412
0,0125

0,0164
0,0163
0,0170
0,0170
0,0164
0,0164
0,0180
0,0152
0,0170
0,0072
0,0072
0,0170
0,0181
0,0180
0,0182
0,0147
0,0135
0,0148
0,0157
0,0069
0,0069
0,0070
0,0070
0,0064
0,0067

0,1060
0,1113
0,1093
0,1022
0,1002
0,1161
0,1679
0,1023
0,1029
0,0062
0,0324
0,0983
0,1002
0,0343
0,0343
0,0343
0,1049
0,1049
0,1071
0,1311
0,1288
0,0343

0,0066
0,0070
0,0068
0,0063
0,0066
0,0066
0,0162
0,0157
0,0068
0,0164
0,0164
0,0068
0,0169
0,0162
0,0160
0,0134
0,0136
0,0146
0,0137
0,0157
0,0157
0,0161
0,0161
0,0155
0,0155
0,0163

0,0016
0,0016
0,1086
0,0721
0,0894
0,1565
0,0848
0,0830
0,0996
0,1015
0,0700
0,0699
0,0972
0,0972
0,1017
0,0859
0,0859
0,0838
0,1078
0,1102
0,0994

0,0063
0,0067
0,0063
0,0058
0,0061
0,0061
0,0151
0,0156
0,0063
0,0161
0,0161
0,0063
0,0158
0,0152
0,0149
0,0132
0,0133
0,0143
0,0132
0,0154
0,0154
0,0158
0,0158
0,0151
0,0154
0,0164
0,0016

0,0031
0,1094
0,0769
0,0933
0,1496
0,0869
0,0852
0,1051
0,1026
0,0709
0,0708
0,1007
0,1007
0,1028
0,0879
0,0879
0,0859
0,1038
0,1060
0,1028

0,0066
0,0070
0,0067
0,0061
0,0065
0,0065
0,0149
0,0151
0,0067
0,0159
0,0159
0,0067
0,0155
0,0149
0,0147
0,0126
0,0126
0,0137
0,0126
0,0152
0,0152
0,0156
0,0156
0,0149
0,0152
0,0162
0,0016
0,0021

0,1052
0,0731
0,0894
0,1495
0,0830
0,0814
0,1032
0,1007
0,0672
0,0671
0,0988
0,0988
0,1009
0,0840
0,0840
0,0821
0,1019
0,1041
0,1009

0,0155
0,0154
0,0147
0,0153
0,0153
0,0153
0,0201
0,0000
0,0147
0,0162
0,0162
0,0147
0,0198
0,0197
0,0199
0,0068
0,0110
0,0062
0,0109
0,0163
0,0163
0,0161
0,0161
0,0155
0,0158
0,0152
0,0157
0,0156
0,0151

0,0962
0,1096
0,1657
0,0908
0,0945
0,1026
0,1067
0,1047
0,1044
0,1086
0,1086
0,1132
0,0988
0,0988
0,1009
0,1436
0,1436
0,1131

0,0139
0,0137
0,0143
0,0137
0,0142
0,0142
0,0174
0,0154
0,0143
0,0163
0,0163
0,0143
0,0185
0,0185
0,0172
0,0136
0,0143
0,0141
0,0129
0,0156
0,0156
0,0159
0,0159
0,0158
0,0162
0,0158
0,0125
0,0125
0,0120
0,0154

0,0238
0,1522
0,0463
0,0484
0,0984
0,0986
0,0624
0,0622
0,0983
0,0983
0,0983
0,0807
0,0807
0,0827
0,1323
0,1299
0,1027

0,0149
0,0147
0,0147
0,0147
0,0152
0,0152
0,0178
0,0172
0,0147
0,0171
0,0171
0,0147
0,0189
0,0187
0,0179
0,0153
0,0155
0,0160
0,0150
0,0171
0,0171
0,0166
0,0166
0,0172
0,0176
0,0176
0,0140
0,0140
0,0134
0,0172
0,0061

0,1599
0,0614
0,0599
0,1166
0,1123
0,0763
0,0765
0,1074
0,1074
0,1166
0,0974
0,0974
0,0995
0,1398
0,1374
0,1119

0,0181
0,0177
0,0184
0,0184
0,0180
0,0180
0,0229
0,0201
0,0184
0,0227
0,0227
0,0184
0,0239
0,0240
0,0229
0,0201
0,0167
0,0203
0,0179
0,0221
0,0221
0,0224
0,0224
0,0217
0,0220
0,0206
0,0194
0,0181
0,0179
0,0201
0,0194
0,0210

0,1549
0,1454
0,1663
0,1733
0,1431
0,1433
0,1706
0,1706
0,1782
0,1459
0,1459
0,1482
0,1999
0,1945
0,1756

0,0144
0,0146
0,0149
0,0143
0,0143
0,0143
0,0171
0,0146
0,0149
0,0159
0,0159
0,0149
0,0178
0,0172
0,0169
0,0136
0,0137
0,0141
0,0133
0,0152
0,0152
0,0155
0,0155
0,0154
0,0157
0,0159
0,0140
0,0138
0,0132
0,0146
0,0096
00111
0,0200

0,0189
0,0962
0,0964
0,0627
0,0625
0,0961
0,0961
0,0961
0,0934
0,0934
0,0913
0,1188
0,1189
0,1004

0,0141
0,0142
0,0145
0,0139
0,0142
0,0142
0,0173
0,0150
0,0145
0,0159
0,0159
0,0145
0,0180
0,0174
0,0171
0,0139
0,0134
0,0144
0,0139
0,0153
0,0153
0,0156
0,0156
0,0156
0,0160
0,0160
0,0141
0,0139
0,0133
0,0150
0,0097
0,0106
0,0184
0,0051

0,0967
0,0970
0,0627
0,0625
0,0967
0,0967
0,0967
0,0934
0,0934
0,0913
0,1211
0,1235
0,1010

0,0160
0,0162
0,0166
0,0165
0,0160
0,0160
0,0187
0,0154
0,0166
0,0059
0,0059
0,0166
0,0188
0,0184
0,0186
0,0145
0,0135
0,0148
0,0159
0,0055
0,0055
0,0057
0,0057
0,0057
0,0061
0,0030
0,0157
0,0159
0,0156
0,0154
0,0156
0,0176
0,0204
0,0154
0,0155

0,0274
0,1009
0,1006
0,0258
0,0258
0,0258
0,1012
0,1012
0,0991
0,1340
0,1364
0,0258

0,0171
0,0174
0,0173
0,0166
0,0172
0,0172
0,0182
0,0160
0,0173
0,0048
0,0048
0,0173
0,0191
0,0186
0,0180
0,0145
0,0144
0,0149
0,0162
0,0043
0,0043
0,0046
0,0046
0,0043
0,0039
0,0073
0,0160
0,0156
0,0155
0,0160
0,0157
0,0172
0,0214
0,0157
0,0158
0,0067

0,1050
0,1047
0,0109
0,0109
0,0206
0,1028
0,1028
0,1007
0,1407
0,1432
0,0077

0,0118
0,0120
0,0122
0,0116
0,0119
0,0119
0,0149
0,0158
0,0122
0,0156
0,0156
0,0122
0,0161
0,0155
0,0152
0,0138
0,0119
0,0142
0,0126
0,0148
0,0148
0,0152
0,0152
0,0149
0,0152
0,0147
0,0114
0,0111
0,0105
0,0158
00113
0,0128
0,0174
00111
0,0111
0,0152
0,0159

0,0015
0,1054
0,1054
0,1009
0,0757
0,0757
0,0737
0,1085
0,1086
0,1053

0,0118
0,0120
0,0121
0,0116
0,0119
0,0119
0,0151
0,0157
0,0121
0,0156
0,0156
0,0121
0,0164
0,0158
0,0151
0,0138
00118
0,0141
0,0125
0,0147
0,0147
0,0152
0,0152
0,0148
0,0151
0,0149
0,0114
0,0111
0,0105
0,0157
0,0112
0,0129
0,0174
0,0110
0,0111
0,0151
0,0158
0,0015

0,1050
0,1050
0,1006
0,0755
0,0755
0,0735
0,1105
0,1105
0,1050

0,0169
0,0172
0,0172
0,0165
0,0170
0,0170
0,0184
0,0164
0,0172
0,0048
0,0048
0,0172
0,0190
0,0185
0,0183
0,0151
0,0145
0,0156
0,0163
0,0042
0,0042
0,0046
0,0046
0,0053
0,0050
0,0077
0,0155
0,0153
0,0152
0,0164
0,0157
0,0165
0,0213
0,0158
0,0160
0,0068
0,0040
0,0159
0,0159

0,0000
0,0158
0,1031
0,1031
0,1009
0,1362
0,1387
0,0062

0,0169
0,0172
0,0172
0,0165
0,0170
0,0170
0,0184
0,0164
0,0172
0,0048
0,0048
0,0172
0,0190
0,0185
0,0183
0,0151
0,0145
0,0156
0,0163
0,0042
0,0042
0,0046
0,0046
0,0053
0,0050
0,0077
0,0155
0,0153
0,0152
0,0164
0,0157
0,0165
0,0213
0,0158
0,0160
0,0068
0,0040
0,0159
0,0159
0,0000

0,0158
0,1031
0,1031
0,1009
0,1362
0,1387
0,0062

0,0170
0,0173
0,0172
0,0165
0,0171
0,0171
0,0178
0,0166
0,0172
0,0033
0,0033
0,0172
0,0190
0,0185
0,0177
0,0152
0,0147
0,0156
0,0159
0,0033
0,0033
0,0036
0,0036
0,0058
0,0056
0,0076
0,0160
0,0156
0,0155
0,0166
0,0154
0,0175
0,0222
0,0156
0,0157
0,0064
0,0056
0,0152
0,0151
0,0052
0,0052

0,1031
0,1031
0,1009
0,1338
0,1363
0,0191

0,0150
0,0147
0,0146
0,0143
0,0151
0,0151
0,0181
0,0155
0,0146
0,0161
0,0161
0,0146
0,0175
0,0176
0,0179
0,0143
0,0132
0,0146
0,0130
0,0158
0,0158
0,0158
0,0158
0,0156
0,0159
0,0159
0,0142
0,0139
0,0132
0,0155
0,0134
0,0152
0,0179
0,0146
0,0146
0,0156
0,0156
0,0121
0,0121
0,0157
0,0157
0,0156

0,0000
0,0015
0,1249
0,1203
0,1074

0,0150
0,0147
0,0146
0,0143
0,0151
0,0151
0,0181
0,0155
0,0146
0,0161
0,0161
0,0146
0,0175
0,0176
0,0179
0,0143
0,0132
0,0146
0,0130
0,0158
0,0158
0,0158
0,0158
0,0156
0,0159
0,0159
0,0142
0,0139
0,0132
0,0155
0,0134
0,0152
0,0179
0,0146
0,0146
0,0156
0,0156
0,0121
0,0121
0,0157
0,0157
0,0156
0,0000

0,0015
0,1249
0,1203
0,1074

0,0147
0,0150
0,0144
0,0140
0,0148
0,0148
0,0184
0,0158
0,0144
0,0159
0,0159
0,0144
0,0178
0,0173
0,0182
0,0141
0,0131
0,0146
0,0128
0,0156
0,0156
0,0156
0,0156
0,0154
0,0157
0,0161
0,0140
0,0137
0,0130
0,0158
0,0136
0,0153
0,0181
0,0144
0,0144
0,0154
0,0153
0,0120
0,0120
0,0155
0,0155
0,0154
0,0015
0,0015

0,1226
0,1227
0,1052
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0,0153
0,0154
0,0151
0,0144
0,0149
0,0149
0,0075
0,0197
0,0151
0,0191
0,0191
0,0151
0,0026
0,0015
0,0078
0,0190
0,0169
0,0195
0,0171
0,0185
0,0185
0,0189
0,0189
0,0183
0,0186
0,0180
0,0162
0,0152
0,0149
0,0197
0,0184
0,0187
0,0240
0,0172
0,0174
0,0184
0,0186
0,0155
0,0158
0,0185
0,0185
0,0185
0,0176
0,0176
0,0173

0,0046
0,1411

0,0154
0,0153
0,0153
0,0146
0,0151
00151
0,0071
0,0198
0,0153
0,0193
0,0193
0,0153
0,0020
0,0021
0,0075
0,0197
0,0170
0,0199
0,0172
0,0187
0,0187
0,0190
0,0190
0,0185
0,0188
0,0178
0,0165
0,0154
0,0152
0,0198
0,0182
0,0185
0,0234
0,0173
0,0177
0,0185
0,0188
0,0156
0,0158
0,0187
0,0187
0,0187
00171
00171
0,0173
0,0026

0,1435

0,0171
0,0174
0,0174
0,0167
0,0172
0,0172
0,0183
0,0168
00174
0,0046
0,0046
0,0174
0,0194
0,0189
0,0182
0,0152
00151
0,0154
0,0171
0,0039
0,0039
0,0044
0,0044
0,0047
0,0044
0,0076
0,0158
0,0157
0,0155
0,0168
0,0163
0,0173
0,0218
0,0163
0,0165
0,0065
0,0032
0,0161
0,0160
0,0030
0,0030
0,0054
0,0162
0,0162
0,0160
0,0188
0,0191
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Piiloha 5. Tabulka provedenych analyz metodou pritokové cytometrie véetné data analyzy,

pouzitého standardu a vysledné velikosti genomu.

Kod Standard | Gain | Datum 1/index | index 2C cv cv
smpl | std

GEO- | solanum 300 02.11.2017 | 2,074 0,482160077 | 1,258437801 | 3,15 | 1,75 | 6,742151312
31

1,943 0,514668039 | 1,343283582 | 3,36 | 2,05 | 1,300860692

GEO- | solanum 300 02.11.2017 | 2,452 0,407830343 1,064437194 | 3,38 | 2,16 | 2,423993426
35

2,493 0,401123145 | 1,046931408 | 4,09 | 2,27 | 1,061225853

2,434 0,410846343 | 1,072308956 | 2,14 | 1,98

LET- | solanum 300 02.05.2018 | 2,936 0,340599455 | 0,888964578 | 3,62 | 2,23 | 2,861035422
01

3,02 0,331125828 | 0,864238411 | 3,68 | 1,86 | 0,876601494

LET- | solanum 300 02.05.2018 | 3,012 0,332005312 | 0,866533865 | 4,08 1,67 | 2,888446215
04

3,099 0,322684737 | 0,842207164 | 4,05 1,75 | 0,854370514

GEO- | solanum 300 02.05.2018 | 1,619 0,617665225 | 1,612106238 | 3.9 1,57 | 0,802964793
46

1,632 0,612745098 | 1,599264706 | 3,94 | 1,72 | 1,605685472

GEO- | solanum 200 16.05.2018 | 1,294 0,772797527 | 2,017001546 | 2,63 | 2,43 | 0,772797527
47

1,304 0,766871166 | 2,001533742 | 3,84 | 1,39 | 2,009267644

GEO- | solanum 200 16.05.2018 | 1,518 0,658761528 | 1,719367589 | 4 1,54 | 0,263504611
01

1,522 0,657030223 | 1,714848883 | 3,95 1,92 | 1,717108236

GEO- | solanum 300 11.10.2018 | 1,328 0,753012048 1,965361446 | 2,71 2,8 0,753012048
45

1,338 0,747384155 | 1,950672646 | 3,08 | 1,79 | 1,958017046

GEO- | solanum 200 23.10.2018 | 1,959 0,510464523 | 1,332312404 | 4,01 | 2,44 | 9,188361409
13

300 2,139 0,467508181 | 1,220196353 | 1,95 | 1,11 | 1,276254379

GEO- | solanum 200 23.10.2018 | 2,398 0,417014178 | 1,088407006 | 2,9 1,82 | 0,587248322
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34

300 2384 | 0419463087 | 1,094798658 | 2.4 | 1,21 | 1,091602832
GEO- | solanum | 300 | 24.10.2018 | 2,833 | 0,352982704 | 0,921284857 | 3,54 | 1,33 | 0
48
0,921284857
GEO- | solanum | 300 | 29.11.2018 | 2,272 | 0,440140845 | 1,148767606 | 3,32 | 1,45 | 1,36443662
36
2,303 | 043421624 | 1,133304386 | 3,28 | 1,39 | 1,141035996
GEO- | solanum | 300 | 29.11.2018 | 2,319 | 0,431220354 | 1,125485123 | 441 | 14 | 0,782268579
37
2,301 0,434593655 | 1,134289439 | 4,82 | 1,75 | 1,129887281
GEO- | solanum | 300 | 29.11.2018 | 2,377 | 0,420698359 | 1,098022718 | 3,69 | 1,44 | 0,757257047
38
2395 | 0417536534 | 1,089770355 | 328 | 1,69 | 1,093896536
GEO- | solanum | 300 | 29.11.2018 | 2,317 | 0,431592577 | 1,126456625 | 3,76 | 1,76 | 0,259627867
39
2311 0432713111 | 1,12938122 | 4,56 | 1,32 | 1,127918923
GEO- | solanum | 200 | 08.06.2020 | 1,353 | 0,7390983 1,929046563 | 229 | 1,3 | 2,51293422
52
1,387 | 0,720980534 | 1,881759193 | 2,08 | 1,57 | 1,905402878
GEO- | solanum | 500 | 18.04.2019 | 2,433 | 0,411015208 | 1,072749692 | 3,03 | 0,86 | 0
18
2433 | 0411015208 | 1,072749692 | 3,85 | 1,79 | 1,072749692
GEO- | solanum | 600 | 18.04.2019 | 2,014 | 0,49652433 | 1,2959285 1,72 | 0,86 | 23,38629593
19
2485 | 0402414487 | 1,050301811 | 2,64 | 1,57 | 1,173115156
GEO- | solanum | 500 | 18.04.2019 | 2,457 | 0,407000407 | 1,062271062 | 2,71 | 0,91 | 1,18030118
17
2486 | 0402252615 | 1,049879324 | 3,75 | 2,03 | 1,056075193
GEO- | solanum | 500 | 18.042019 | 2,164 | 0,462107209 | 1,206099815 | 2,22 | 0,93 | 0
26
2,164 | 0462107209 | 1,206099815 | 3,55 | 1,47 | 1,206099815
GEO- | solanum | 500 | 18.042019 | 2,127 | 0,470145745 | 1,227080395 | 2,39 | 1,05 | 1,034320639
25
2,149 | 0465332713 | 1,214518381 | 3,37 | 1,61 | 1,220799388

169




LET- | solanum | 500 | 18.04.2019 | 2,95 0,338983051 | 0,884745763 | 3,05 | 1,09 | 3,016949153
06

3,039 0,32905561 | 0,858835143 | 2,86 | 1,62 | 0,871790453
LET- | solanum | 500 | 18.04.2019 | 2,848 0351123596 | 0,916432584 | 2,74 | 1 0,957107409
03

2,821 0,354484225 | 0,925203828 | 3,89 | 1,05 | 0,920818206
LET- | solanum | 500 | 18.04.2019 | 2,883 0,346860909 | 0,905306972 | 2,8 | 0,76 | 1,144640999
02

2,916 | 0,342935528 | 0,895061728 | 2,32 | 0,97 | 0,90018435
LET- | solanum | 500 | 18.04.2019 | 3,156 | 0,316856781 | 0,826996198 | 2,3 | 0,73 | 2,969004894
05

3,065 0,326264274 | 0,851549755 | 3,54 | 2,17 | 0,839272977
LET- | solanum | 500 | 18.04.2019 | 2,32 0,431034483 | 1,125 2 1,13 | 0,694444444
08

2,304 | 0434027778 | 1,1328125 29 | 1,94 | 1,12890625
LET- | solanum | 500 | 18.04.2019 | 2,37 0,421940928 | 1,101265823 | 2,14 | 2,33 | 1,585940849
07

2,333 0,428632662 | 1,118731247 | 3,09 | 1,25 | 1,109998535
LET- | solanum | 500 | 18.04.2019 | 3,055 0,327332242 | 0,854337152 | 2,71 | 1,16 | 0,916530278
10

3,083 0,32435939 | 0,846578008 | 3,71 | 2,13 | 0,85045758
LET- | solanum | 500 | 18.04.2019 | 2,969 0,336813742 | 0,879083867 | 3,06 | 0,96 | 3,401818794
09

3,07 0,325732899 | 0,850162866 | 2,42 | 0,9 | 0,864623367
LET- | solanum | 500 | 18.04.2019 | 3,157 0316756414 | 0,826734241 | 2,96 | 0,93 | 3,009185936
12

3,252 0,307503075 | 0,802583026 | 2,19 | 0,89 | 0,814658634
LET- | solanum | 500 | 18.04.2019 | 3,25 0,307692308 | 0,803076923 | 3,23 | 0,78 | 2,646153846
11

3336 | 0,299760192 | 0,782374101 | 2,03 | 0,93 | 0,792725512
LET- | solanum | 500 | 18.04.2019 | 2,962 0,337609723 | 0,881161377 | 2,63 | 0,96 | 1,856853477
14

3,017 0,331455088 | 0,865097779 | 2,21 | 0,84 | 0,873129578
LET- | solanum | 500 | 18.04.2019 | 3,088 0,323834197 | 0,845207254 | 2,01 | 0,72 | 0,097244733
13
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3,085 0,324149109 | 0,846029173 | 2,51 1,46 | 0,845618214
LET- | solanum 500 18.04.2019 | 2,936 0,340599455 | 0,888964578 | 2,47 | 0,89 | 1,101928375
17

2,904 0,344352617 | 0,898760331 | 3,25 | 2,18 | 0,893862454
LET- | solanum 500 18.04.2019 | 2,782 0,35945363 0,938173976 | 1,94 | 0,84 | 1,792901573
16

2,733 0,36589828 0,954994512 | 3,61 | 2,42 | 0,946584244
LET- | solanum 500 18.04.2019 | 2,839 0,352236703 | 0,919337795 | 2,22 | 1,02 | 0,105671011
15

2,842 0,351864884 | 0,918367347 | 3,52 | 2,04 | 0,918852571
LET- | solanum 500 18.04.2019 | 2,686 0,372300819 | 0,971705138 | 2,53 1 2,010424423
18

2,74 0,364963504 | 0,952554745 | 1,75 | 0,91 | 0,962129941
LET- | solanum 500 18.04.2019 | 3,227 0,309885342 | 0,808800744 | 3,25 1,17 | 0,529595016
20

3,21 0,31152648 0,813084112 | 4,4 1,92 | 0,810942428
LET- | solanum 500 18.04.2019 | 3,265 0,306278714 | 0,799387443 | 1,96 | 1,06 | 2,222917971
22

3,194 0,313087038 | 0,81715717 391 | 2,67 | 0,808272306
LET- | solanum 500 18.04.2019 | 3,325 0,30075188 0,784962406 | 2,32 | 0,86 | 1,681957187
19

3,27 0,305810398 | 0,798165138 | 4,46 | 2,41 | 0,791563772
LET- | solanum 500 18.04.2019 | 3,248 0,307881773 | 0,803571429 | 2,38 | 0,76 | 1,600985222
21

33 0,303030303 | 0,790909091 | 2,2 0,9 0,79724026
GEO- | solanum 500 18.04.2019 | 2,424 0,412541254 | 1,076732673 | 2,91 | 0,61 | 1,934398654
20

2,378 0,420521447 | 1,097560976 | 3.8 1,02 | 1,087146824
GEO- | solanum 300 09.07.2019 | 1,454 0,687757909 | 1,795048143 | 4,07 | 2,13 | 1,375515818
02

1,474 0,678426052 | 1,770691995 | 3,19 | 1,86 | 1,782870069
GEO- | solanum 300 09.07.2019 | 2,036 0,491159136 | 1,281925344 | 3,78 1,87 | 2,8978389
16

2,095 0,477326969 | 1,245823389 | 3,03 1,58 | 1,263874366
GEO- | solanum 300 09.07.2019 | 1,252 0,798722045 | 2,084664537 | 2,71 | 2,16 | 0,958466454
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49

1,264 | 0,791139241 | 2,064873418 | 3,23 | 1,76 | 2,074768977

GEO- | solanum | 300 | 09.07.2019 | 1,246 | 0,802568218 | 2,09470305 | 2,51 | 1,65 | 3,611556982
50

1,291 0,774593338 | 2,021688613 | 2,02 | 1,48 | 2,058195832

GEO- | solanum | 300 | 09.07.2019 | 1,263 0,791765637 | 2,066508314 | 2,99 | 1,98 | 2,771179731
51

1,298 0,770416025 | 2,010785824 | 2,77 | 1,41 | 2,038647069

GEO- | solanum | 300 | 16.07.2019 | 1,655 0,604229607 | 1,577039275 | 1,87 | 1,21 | 1,161369193
10

1,636 | 0,611246944 | 1,595354523 | 4,03 | 1,77 | 1,586196899

GEO- | solanum | 300 | 16.07.2019 | 1,512 0,661375661 | 1,726190476 | 2,09 | 1,03 | 1,058201058
9

1,528 0,654450262 | 1,708115183 | 2,26 | 1,12 | 1,71715283

BOL- | solanum | 300 | 16.07.2019 1,69706099 | 4,429329184 | 1,18 | 1,96 | 0,105505169
07

1,69527239 | 4,424660938 | 1,07 | 1,59 | 4,426995061

BOL- | solanum | 300 | 16.07.2019 1,67648245 | 4,375619195 | 1,21 | 1,73 | 0,537730651
06

1,68549741 | 4,39914824 | 1,07 | 1,67 | 4,387383717

GEO- | carex 200 | 16.07.2019 2,67389148 | 2,192591014 | 1,18 | 1,69 | 0,756717696
42

2,69412529 | 2,209182738 | 1,14 | 1,33 | 2,200886876

GEO- | carex 200 | 16.07.2019 2,69237955 | 2,207751231 | 1,16 | 1,66 | 0,048692615
43

2,69369054 | 2,208826243 | 0,89 | 1,65 | 2,208288737

GEO- | solanum | 400 | 14.08.2019 | 2,033 0,491883915 | 1,283817019 | 2,46 | 1,1 | 0,63944909
33

2,046 | 0,488758553 | 1,275659824 | 1,48 | 1,19 | 1,279738422

GEO- | solanum | 400 | 14.08.2019 | 2,204 | 0,453720508 | 1,184210526 | 2,39 | 0,92 | 0,226860254
32

2,209 0,452693526 | 1,181530104 | 2,15 | 0,99 | 1,182870315

BOL- | solanum | 200 | 12.12.2019 | 1,139 0,877963126 | 2,291483758 | 1,96 | 1,64 | 1,42475512
05

1,123 0,89047195 | 2,32413179 | 2,12 | 1,52 | 2,307807774
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BOL- | solanum | 100 | 07.09.2021 2,10574647 | 5,495998287 [ 1,72 [ 3,18 | 0,946745977
08

2,12568254 | 5,548031429 | 1,92 | 3,76 | 5,522014858

GEO- | solanum | 200 | 11.11.2021 | 2,346 | 042625746 | 1,112531969 | 2,51 | 2,36 | 0

15

1,112531969

GEO- | solanum | 200 | 11.11.2021 | 2,324 | 0,430292599 | 1,123063683 | 2,73 | 1,42 | 0,043047783
14

2,323 043047783 | 1,123547137 | 3,44 | 1,9 | 1,12330541

GEO- | solanum | 200 | 11.11.2021 | 2,494 | 0,40096231 | 1,046511628 | 3,78 | 1,25 | 0,481154771
40

2,506 | 0,399042298 | 1,041500399 | 3,82 | 1,6 | 1,044006013

GEO- | solanum | 200 | 11.11.2021 | 2,458 0,406834825 | 1,061838893 | 3,31 | 1,57 | 0,203832042
41

2,453 0,407664085 | 1,064003261 | 3,29 | 1,64 | 1,062921077

GEO- | solanum | 300 | 11.11.2021 | 2,754 | 0363108206 | 0,947712418 | 2,29 | 0,77 | 0,145454545
44

2,75 0,363636364 | 0,949090909 | 2,56 | 1,08 | 0,948401664

GEO- | solanum | 200 | 11.11.2021 | 1,312 0,762195122 | 1,989329268 | 2,69 | 1,47 | 0,305810398
56

1,308 0,764525994 | 1,995412844 | 3,41 | 1,04 | 1,992371056

GEO- | solanum | 200 | 11.11.2021 | 1,326 | 0,754147813 | 1,968325792 | 2,94 | 1,48 | 1,067073171
55

1,312 0,762195122 | 1,989329268 | 2,57 | 1,25 | 1,97882753

GEO- | solanum | 200 | 11.11.2021 | 1,447 0,691085003 | 1,803731859 | 2,55 | 1,66 | 1,973220578
57

1,419 0,704721635 | 1,839323467 | 3,02 | 1,37 | 1,821527663

GEO- | solanum | 200 | 19.11.2021 | 2,404 | 0,415973378 | 1,085690516 | 2 1,79 | 0,998336106
28

2,428 0,411861614 | 1,074958814 | 2,64 | 1,01 | 1,080324665

GEO- | solanum | 200 | 19.11.2021 | 2,42 041322314 | 1,078512397 | 3,06 | 2,25 | 0,248550124
30

2414 | 0414250207 | 1,081193041 | 3,04 | 1,47 | 1,079852719

GEO- | solanum | 200 | 19.11.2021 | 2,464 | 0,405844156 | 1,059253247 | 4,82 | 1,5 | 1,274147143
27
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2,433 | 0411015208 | 1,072749692 | 2,99 | 1,84 | 1,066001469

GEO- | solanum | 200 | 19.11.2021 | 2,382 | 0,419815281 | 1,095717884 | 4,17 | 1,28 | 0,126103405
29

2379 | 0,420344683 | 1,097099622 | 2,94 | 1,28 | 1,096408753

BOL- | solanum | 400 | 24.11.2021 | 1,102 | 0,907441016 | 2,368421053 | 1,16 | 1,01 | 1,542649728
04

1119 | 0,893655049 | 2,332439678 | 1,17 | 11 | 2,350430365

BOL- | bellis 200 | 24.11.2021 | 1,541 | 0,648929267 | 2,193380921 | 3,94 | 2,03 | 0,051941306
02

1,5402 | 0,649266329 | 2,194520192 | 3,72 | 1,84 | 2,193950557

BOL- | solanum | 400 | 24.11.2021 | 1,176 | 0,850340136 | 2,219387755 | 1,26 | 1,23 | 115,3061224
03

1,625096721

GEO- | solanum | 200 | 16.12.2021 | 2,532 | 0,394944708 | 1,030805687 | 3,84 | 0,85 | 1,105845182
24

2,56 0,390625 101953125 | 343 | 1,59 | 1,025168469

GEO- | solanum | 200 | 16.12.2021 | 2,584 | 0,386996904 | 1,01006192 | 2,73 | 1,31 | 1,253918495
21

2,552 | 0,39184953 | 1,022727273 | 3,19 | 1,61 | 1,016394596

GEO- | solanum | 200 | 16.12.2021 | 2,409 | 0,415110004 | 1,083437111 | 3,95 | 2,18 | 0,415110004
22

2419 | 0,413393964 | 1,078958247 | 4,15 | 2,02 | 1,081197679

GEO- | solanum | 200 | 16.12.2021 | 2,521 | 0,396667989 | 1,035303451 | 3,78 | 1,53 | 1,547005157
23

2,56 0,390625 1,01953125 | 3,44 | 1,64 | 1,027417351

GEO- | solanum | 200 | 16.12.2021 | 1,387 | 0,720980534 | 1,881759193 | 1,78 | 1,43 | 1,019664967
54

1373 | 0,728332119 | 1,900946832 | 2,96 | 1,33 | 1,891353012

GEO- | solanum | 200 | 16.12.2021 | 1,409 | 0,709723208 | 1,852377573 | 2,07 | 1,63 | 1,987224982
53

1437 | 0,695894224 | 1,816283925 | 1,99 | 0,98 | 1,834330749

GEO- | solanum | 200 | 07.03.2022 | 1,56 0,641025641 | 1,673076923 | 2,86 | 1,68 | 1,761252446
03

1,533 | 0,652315721 | 1,702544031 | 3,02 | 1,69 | 1,687810477

GEO- | solanum | 200 | 07.03.2022 | 1,436 | 0,69637883 | 1,817548747 | 1,86 | 1,12 | 1,269393512
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04

1,418 0,705218618 | 1,840620592 | 2,13 1,39 | 1,829084669

GEO- | solanum 200 07.03.2022 1,09905441 2,86853201 1,22 | 1,32 | 0,56829805
07

1,0928438 2,852322318 | 1,21 1,37 | 2,860427164

GEO- | solanum 200 07.03.2022 | 1,669 0,599161174 | 1,563810665 | 2,09 | 2,05 | 0,119832235
05

1,671 0,598444045 | 1,561938959 | 1,99 | 1,7 1,562874812

GEO- | solanum 200 07.03.2022 | 1,628 0,614250614 | 1,603194103 | 2,41 1,09 | 0,308071473
06

1,623 0,616142945 | 1,608133087 | 1,9 1,3 1,605663595

GEO- | solanum 200 07.03.2022 | 1,249 0,800640512 | 2,089671737 | 2,7 1,59 | 0,800640512
08

1,259 0,794281176 | 2,073073868 | 2,68 1,35 | 2,081372803

GEO- | solanum 300 07.03.2022 | 1,761 0,567859171 1,482112436 | 1,38 | 1,3 0,283929585
12

1,766 0,566251416 | 1,477916195 | 1,84 | 1,04 | 1,480014315

GEO- | solanum 300 07.03.2022 | 1,842 0,542888165 | 1,416938111 1,86 | 1,58 | 0,108695652
11

1,84 0,543478261 1,418478261 1,53 | 0,92 | 1,417708186

GEO- | solanum 200 07.03.2022 | 1,414 0,707213579 | 1,84582744 2,55 1,75 | 0,070771408
58

1,413 0,707714084 | 1,847133758 | 2,51 1,93 | 1,846480599

GEO- | solanum 200 07.03.2022 | 1,365 0,732600733 | 1,912087912 | 3,24 | 2,15 | 0,146520147
59

1,367 0,731528895 | 1,909290417 | 3,37 | 1,73 | 1,910689165

GEO- | solanum 200 07.03.2022 | 1,378 0,725689405 | 1,894049347 | 2,54 | 1,07 | 1,697416974
60

1,355 0,73800738 1,926199262 | 3,12 1,34 | 1,910124304

BOL- | carex 100 3,28442029 0 1,16 | 2,17 | 2,167255399
01

3,21474848 0 091 | 237 | 2,664659196
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Piiloha 6. Tabulka shrnujici vysledky analyz metodou priitokové cytometrie s vyslednymi

naméefenymi hodnotami velikosti genomu.

Kod Druh Lokalita Pohlavi 2C 1C

LET-19 | Lethrus strymonensis Hillert & GREECE M 0,791563772 | 0,395782
Kral, 2013

LET-11 | Lethrus perun Kral & Hillert, GREECE M 0,792725512 | 0,396363
2013

LET-21 | Lethrus strymonensis Hillert & GREECE M 0,79724026 0,39862
Kral, 2013

LET-22 | Lethrus strymonensis Hillert & GREECE F 0,808272306 | 0,404136
Kral, 2013

LET-20 | Lethrus strymonensis Hillert & GREECE F 0,810942428 | 0,405471
Kral, 2013

LET-12 | Lethrus perun Kral & Hillert, GREECE F 0,814658634 | 0,407329
2013

LET-05 | Lethrus elephas Reitter, 1890 GREECE 0,839272977 | 0,419636

LET-13 | Lethrus raymondi Reitter, 1890 GREECE 0,845618214 | 0,422809

LET-10 | Lethrus halkidikiensis Kral & GREECE F 0,85045758 0,425229
Hillert, 2013

LET-04 | Lethrus elephas Reitter, 1890 GREECE F 0,854370514 | 0,427185

LET-09 | Lethrus halkidikiensis Kral & GREECE M 0,864623367 | 0,432312
Hillert, 2013

LET-06 | Lethrus elephas Reitter, 1890 GREECE F 0,871790453 | 0,435895

LET-14 | Lethrus raymondi Reitter, 1890 GREECE F 0,873129578 | 0,436565

LET-01 | Lethrus apterus (Laxmann, HUNGARY F 0,876601494 | 0,438301
1770)

LET-17 | Lethrus schaumi Reitter, 1890 GREECE F 0,893862454 | 0,446931

LET-02 | Lethrus ares Kral, Rejsek & GREECE M 0,90018435 0,450092
Schneider, 2001

LET-15 | Lethrus schaumi Reitter, 1890 GREECE M 0,918852571 | 0,459426

LET-03 | Lethrus ares Kral, Rejsek & GREECE F 0,920818206 | 0,460409
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Schneider, 2001

GEO- Trypocopris vernalis (Linnaeus, | ITALY, Calabria 0,921284857 | 0,460642

48 1758) reg.

LET-16 | Lethrus schaumi Reitter, 1890 GREECE 0,946584244 | 0,473292

GEO- Sericotrupes niger (Marsham, ITALY, Sicily 0,948401664 | 0,474201

44 1802)

LET-18 | Lethrus schneideri Kral & GREECE 0,962129941 | 0,481065
Hillert, 2013

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE, Kos 1,016394596 | 0,508197

21 isl.

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE, Kos 1,025168469 | 0,512584

24 isl.

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE, Kos 1,027417351 | 0,513709

23 isl.

GEO- Jekelius intermedius (Costa, ITALY, Sicily 1,044006013 | 0,522003

40 1839)

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE 1,056075193 | 0,528038

17

GEO- Jekelius intermedius (Costa, ITALY, Puglia 1,061225853 | 0,530613

35 1839) reg.

GEO- Jekelius intermedius (Costa, ITALY, Sicily 1,062921077 | 0,531461

41 1839)

GEO- Jekelius intermedius (Costa, MALTA 1,066001469 | 0,533001

27 1839)

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE 1,072749692 | 0,536375

18

GEO- Jekelius intermedius (Costa, MALTA 1,079852719 | 0,539926

30 1839)

GEO- Jekelius intermedius (Costa, MALTA 1,080324665 | 0,540162

28 1839)

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE, Kos 1,081197679 | 0,540599

22 isl.

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE 1,087146824 | 0,543573
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20

GEO- Jekelius intermedius (Costa, ITALY, Calabria 1,091602832 | 0,545801
34 1839) reg

GEO- Jekelius intermedius (Costa, ITALY, Lazio 1,093896536 | 0,546948
38 1839) reg.

GEO- Jekelius intermedius (Costa, MALTA 1,096408753 | 0,548204
29 1839)

LET-07 | Lethrus fallax Nikolajev, 1975 GREECE 1,109998535 | 0,554999
GEO- Geotrupes spiniger (Marsham, ITALY, Sicily 1,112531969 | 0,556266
15 1802)

GEO- Geotrupes spiniger (Marsham, ITALY, Sicily 1,12330541 0,561653
14 1802)

GEO- Jekelius intermedius (Costa, ITALY, Toscana 1,127918923 | 0,563959
39 1839) reg.

LET-08 | Lethrus fallax Nikolajev, 1975 GREECE 1,12890625 0,564453
GEO- Jekelius intermedius (Costa, ITALY, Puglia 1,129887281 | 0,564944
37 1839) reg.

GEO- Jekelius intermedius (Costa, ITALY, Puglia 1,141035996 | 0,570518
36 1839) reg.

GEO- Jekelius anatolicus (Jekel, 1866) | GREECE 1,173115156 | 0,586558
19

GEO- Jekelius ,, dalmatinus “ CROATIA, Cres 1,182870315 | 0,591435
32

GEO- Jekelius ,,graecus GREECE, Corfu 1,206099815 | 0,60305
26 isl.

GEO- Jekelius ,,graecus GREECE, Corfu 1,220799388 | 0,6104
25 isl.

GEO- Geotrupes spiniger (Marsham, GREECE 1,263874366 | 0,631937
16 1802)

GEO- Geotrupes spiniger (Marsham, CZECHIA 1,276254379 | 0,638127
13 1802)

GEO- Jekelius ,, dalmatinus CROATIA, Cres 1,279738422 | 0,639869
33 isl.
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GEO- Jekelius ,, dalmatinus “ CROATIA, Krk 1,300860692 | 0,65043
31 isl.

GEO- Geotrupes mutator (Marsham, SPAIN, Castile y 1,417708186 | 0,708854
11 1802) Léon reg.

GEO- Geotrupes mutator (Marsham, SPAIN, Castile y 1,480014315 | 0,740007
12 1802) Léon reg.

GEO- Chelotrupes momus (Olivier, SPAIN, 1,562874812 | 0,781437
05 1789) Andalusia reg.

GEO- Geotrupes genestieri CHINA, Yunnan 1,586196899 | 0,793098
10 Boucomont, 1905

GEO- Chelotrupes momus (Olivier, SPAIN, 1,605663595 | 0,802832
06 1789) Andalusia reg.

GEO- Trypocopris vernalis (Linnaeus, | ITALY, Sicily 1,605685472 | 0,802843
46 1758)

BOL- Bolbelasmus vaulogeri (Abeille ITALY, Sicily 1,625096721 | 0,812548
03 De Perrin, 1898)

GEO- Ceratophyus hoffmannseggi SPAIN, 1,687810477 | 0,843905
03 (Fairmaire, 1856) Andalusia reg.

GEO- Anoplotrupes stercorosus GREECE 1,717108236 | 0,858554
01 (Hartmann in Scriba, 1791)

GEO- Geotrupes genestieri CHINA, Yunnan 1,71715283 0,858576
09 Boucomont, 1905

GEO- Anoplotrupes stercorosus GREECE 1,782870069 | 0,891435
02 (Hartmann in Scriba, 1791)

GEO- Typhaeus typhoeus (Linnaeus, Hrensko 1,821527663 | 0,910764
57 1758)

GEO- Chelotrupes kyliesi Hillert, Kral | SPAIN, 1,829084669 | 0,914542
04 & Schneider, 2012 Andalusia reg.

GEO- Typhaeus lateridens (Guérin- GREECE, Kos 1,834330749 | 0,917165
53 Méneville, 1838) isl.

GEO- Typhaeus typhoeus (Linnaeus, SPAIN, Castile y 1,846480599 | 0,92324
58 1758) Léon reg.

GEO- Typhaeus lateridens (Guérin- GREECE, Kos 1,891353012 | 0,945677
54 Meéneville, 1838) isl.
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GEO- Trypocopris vernalis (Linnaeus, | CZECHIA 1,905402878 | 0,952701
52 1758)

GEO- Typhaeus typhoeus (Linnaeus, SPAIN, Castile y 1,910124304 | 0,955062
60 1758) Léon reg.

GEO- Typhaeus typhoeus (Linnaeus, SPAIN, Castile y 1,910689165 | 0,955345
59 1758) Léon reg.

GEO- Trypocopris vernalis (Linnaeus, | NETHERLANDS 1,958017046 | 0,979009
45 1758)

GEO- Typhaeus typhoeus (Linnaeus, ITALY, Sicily 1,97882753 0,989414
55 1758)

GEO- Typhaeus typhoeus (Linnaeus, ITALY, Sicily 1,992371056 | 0,996186
56 1758)

GEO- Trypocopris vernalis (Linnaeus, | GREECE 2,009267644 | 1,004634
47 1758)

GEO- Trypocopris vernalis (Linnaeus, | SERBIA 2,038647069 | 1,019324
51 1758)

GEO- Trypocopris vernalis (Linnaeus, | GREECE 2,058195832 | 1,029098
50 1758)

GEO- Trypocopris vernalis (Linnaeus, | GREECE 2,074768977 | 1,037384
49 1758)

GEO- Chelotrupes sp. nov. SPAIN, 2,081372803 | 1,040686
08 Andalusia reg.

BOL- Bolbelasmus vaulogeri (Abeille ITALY, Sicily 2,193950557 | 1,096975
02 De Perrin, 1898)

GEO- Odontotrypes sp. nov. CHINA, Yunnan 2,200886876 | 1,100443
42

GEO- Odontotrypes sp. nov. CHINA, Yunnan 2,208288737 | 1,104144
43

BOL- Bolbocaffer sp. RSA 2,307807774 | 1,153904
05

BOL- Bolbelasmus vaulogeri (Abeille ITALY, Sicily 2,350430365 | 1,175215
04 De Perrin, 1898)

BOL- Bolbelasmus gallicus (Mulsant, SPAIN, Castilla- 2,664659196 | 1,33233
01 1842) La Mancha reg.
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GEO- Chelotrupes momus (Olivier, SPAIN, 2,860427164 | 1,430214
07 1789) Andalusia reg.

BOL- Odonteus armiger (Scopoli, CZECHIA 4,387383717 | 2,193692
06 1772)

BOL- Odonteus armiger (Scopoli, CZECHIA 4,426995061 | 2,213498
07 1772)

BOL- Odonteus armiger (Scopoli, CZECHIA 5,522014858 | 2,761007
08 1772)
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Priloha 7. Tabulka shrnujici ptislusnost métenych zastupct ke konkrétni podéeledi v ramci

celedi Geotrupidae.

Kod Druh Lokalita Pohlavi 2C 1C
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Ptiloha 8. Tabulka shrnujici pfislusnost méfenych zéastupct ke konkrétnimu rodu v rdmci
celedi Geotrupidae.

Kéd Druh Lokalita Pohlavi 2C

GEO-01  Anoplotrupes stercorosus (Hartmann in Scriba, 1791) GREECE 1,717108236 0,858554118

GEO-02  Anoplotrupes stercorosus (Hartmann in Scriba, 1791) GREECE 1,782870069 0,891435034
GEO-57  Typhaeus typhoeus (Linnaeus, 1758) Hrensko 1,821527663 0,910763832

GEO-53  Typhaeus lateridens (Guérin-Méneville, 1838) GREECE, Kos isl. 1,834330749 0,917165375
GEO-58 Typhaeus typhoeus (Linnaeus, 1758) SPAIN, Castile y Léon reg. 1,846480599 0,9232403
GEO-54  Typhaeus lateridens (Guérin-Méneville, 1838) GREECE, Kos isl. 1,891353012 0,945676506

GEO-60  Typhaeus typhoeus (Linnaeus, 1758) SPAIN, Castile y Léon reg. 1,910124304 0,955062152
GEO-59  Typhaeus typhoeus (Linnaeus, 1758) SPAIN, Castile y Léon reg. 1,910689165 0,955344583

GEO-55  Typhaeus typhoeus (Linnaeus, 1758) ITALY, Sicily 1,97882753 0,989413765
GEO-56  Typhaeus typhoeus (Linnaeus, 1758) ITALY, Sicily 1,992371056 0,996185528




Priloha 9. Tabulka shrnujici ptislusnost métenych zastupct rodu Jekelius ke konkrétnimu

druhu.

Kéd Druh Lokalita Pohlavi 2C 1C
GEO-21 Jekelius anatolicus (Jekel, 1866) GREECE, Kos isl. M 1,016394596 0,508197298
GEO-24  Jekelius anatolicus (Jekel, 1866) GREECE, Kos isl. F 1,025168469 0,512584235

GEO-23  Jekelius anatolicus (Jekel, 1866) GREECE, Kos isl. M 1,027417351 0,513708676

GEO-17  Jekelius anatolicus (Jekel, 1866) GREECE M 1,056075193 0,528037597

GEO-18  Jekelius anatolicus (Jekel, 1866) GREECE 1,072749692 0,536374846

GEO-22  Jekelius anatolicus (Jekel, 1866) GREECE, Kos isl. M 1,081197679 0,54059884

GEO-20 Jekelius anatolicus (Jekel, 1866) GREECE 1,087146824 0,543573412

GEO-19 Jekelius anatolicus (Jekel, 1866) GREECE 1,173115156 0,586557578
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