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Atruna
Ar 5o pazinoju, ka visas Saja promocijas darba noraditas ar nomenklatiru saistitas izmainas
saskana ar Starptautisko Zoologiskas nomenklatiras kodeksa (ICZN 1999) 8. pantu ir
uzskatamas par nepublicetam un par tadam var tikt atzitas tikai péc to publicésanas.



IEVADS

Péetijuma aktualitate

P&dgja Omophron Latr. gints pasaules faunas revizija (Béanninger, 1921) ir veikta 20. gadsimta
sakuma un uzskatama par novecojusu. Vélakajos gados aprakstita virkne jaunu taksonu, ka art
veiktas nomenklatiiras izmainas. Lielaka dala no lidz $im zinamajam Omophron gints sugam
aprakstitas 19. gs. beigas un 20. gs. sakuma un to apraksti uzskatami par nepilnigiem. Jauno sugu
aprakti$ana nav izmantota detalizéta t€vinu genitaliju analize, bez kuras musdienas nav
iedomajama radniecigo sugu preciza identifikacija. Daudzam no agrak aprakstitajam sugam ka
galvenas identifikacijas pazimes izmantotas nebiitiskas atskiribas kermena virsmas zZim&juma,
(Casey, 1897; Chandler, 1941; Guerin — Meneville, 1842 u.c.), kas patiesiba attiecinamas uz
iek$sugu mainibu. Ieprieck§minéto apliecina 1956. gada veikta Ziemelmeksikas Omophron gints
faunas revizija (Benschoter & Cook, 1956), kuras rezultata no sakotngji regionam noraditajam 29
sugam, sugas statuss saglabats tikai 11 taksoniem.

Lidz promocijas darba veiktajiem pé€tjjumiem nebija iesp&jams veikt precizu un objektivu
Omophron gints sugu identifikaciju, jo lidzSingjas noteic€ju tabulas bija iztradatas tikai
atseviskiem regioniem. Tapat faunistisko datu trikuma dél nebija skaidra sugu reala izplatiba.
Lai noskaidrotu realo Omophron gints sugu skaitu visa izplatibas regiona, radas nepiecieSamiba
veikt detaliz€tu analizi esoSajiem bibliografiskajiem datiem, ka ar1 veikt kolekciju materialu, tai
skaita tipu materiala riipigu apstradi un analizi, izmantojot miisdienigas koleopterologijas
petijumu metodes un sugu noteikSanas kriterijus.

Pétijuma novitate

P&ttjuma laika pirmo reizi apkopota un izanaliz&ta visa zinatniska literatira par Omophron gints
pasaules faunu, kas aptver publicétos bibliografiskos avotus kops 1777. gada, tai skaita visu
jebkad aprakstito sugu orginalaprakstus. P&tljumu gaita apstradati Omophron gints sugu skaita
zina apjomigako vabolu kolekciju materiali, tai skaita lielaka dala no zinamajiem sugu tipiem, ka
arT iegiiti originali un ieprieks nepublicéti faunistiskie dati.

Veikto pétijumu rezultata aprakstitas 7 jaunas Omophron gints sugas, 3 sugam izveidoti jauni
sinonimi, 2 taksoniem pieskirts jauns statuss, ka ar1 2 taksoniem izveidotas jaunas kombinacijas,
kopgjo Omophron Latr. gints zinamo sugu skaitu palielinot lidz 70 sugam.

Balstoties uz morfologisko pazimju un genitaliju struktiiras analizi, pirmoreiz sastadits visu lidz
Sim pasaulé zinamo Omophron gints sugu noteicgjs, kura, lai atvieglotu identifikaciju, sugas
iedalitas atbilstosi to piederibai biogeografiskajiem regioniem.

Pamatojoties uz veikto pétjjumu rezultatiem, izveidots Omophron gints pasaulé sastopamo sugu
katalogs, kura ir ieklautas 70 sugas no 2 apaksgintim. Sastaditaja kataloga katrai sugai izveidots
apraksts, raksturotas galvenas atSkiribas ar radniecigajam sugam, noraditi lietotie sinonimi,
bibliografiskas atsauces, izplatibas dati, ka arT informacija par apstradato materialu. Petjjumu
gaita sagatavots arTl apjomigs ilustrativais materials ar sugu attéliem un tévinpu aedeagus
fotoatteliem.

Izmantojot miisdienigas mikroskopijas metodes, tika izanaliz€tas un salidzino§i novertetas
taksonu morfologiskas pazimes un genitaliju uzbtve, ka ari izveértéta to izmantoSana sugu
identifikacija. Pirmo reizi Omophron gints pétjjumos pielietotas lazerskangjosas mikroskopijas
metodes, kas biitiski atvieglo atsevisku sugu identifikaciju.



Omophron gints pétijumos pirmo reizi izmantota DNS izdaliSana no sausa kolekciju materiala,
kas lauj iegiit kvalitativus DNS paraugus, nebojajot materialu. Balstoties uz iegiitajiem p&tijjumu
rezultatiem vienai no sugam mainits taksonomiskais statuss.

Darba hipotéze

Izmantojot miisdienigas koleopterologijas pétjumu metodes un sugu noteikSanas kritérijus,
veicot detalizEtu analizi esoSajiem bibliografiskajiem datiem, apstradajot Omophron gints sugu
skaita zina apjomigakas zinatniskas kolekcijas, tiks aprakstiti zinatnei jauni taksoni, noskaidroti
un ieviesti jauni sinonimi, ka arT precizéti sugu izplatibas areali. Pielietojot miisdienigas
mikroskopijas metodes, tiks noteiktas taksonu identifikacijai biitiskas un praktiski izmantojamas
pazimes.

AizstaveSanai izvirzitas tézes

1. Omophron gints fauna uzskatama par nepilnigi izp&titu un patiesais sugu skaits ir lielaks
par pasreiz zinamo.

2. Daudzam no jaunaprakstitajam sugam nav pietickami analiz€tas un ar citam sugam
salidzino$i novertétas nozimigas morfologiskas pazimes, tai skaita genitaliju uzbtve, bez
kuras miusdienas nav iedomajama preciza Omophron gints sugu identifikacija, tapec
pastav liela iesp&ja, ka dala no jaunaprakstitajam sugam patiesiba ir jau agrak zinamo
sugu sinontmi.

3. Izmantojot musdienigas mikroskopijas un molekularas pétjjumu metodes, iesp&jams
atrisinat tuvradniecigo un griiti identificgjamo sugu noteikSanas problémas, ka ar1
noskaidrot problematisko taksonu vietu Omophron gints sistematika.

4. Lielaka dala no lidz §im zinamajam Orientala, Afrotropiska un Neotropiska regiona
sugam lidz Sim zinamas tikai p&c atseviskiem Tpatniem, tapec, veicot detalizEtu muzeju
kolekciju nenoteikta materiala apstradi, daudzam sugam tiks iegiiti jauni izplatibas dati.

Darba mérkis un uzdevumi

Promocijas darba mérkis: veikt Omophron gints pasaules faunas reviziju.
Darba mérka sasniegSanai izvirziti $adi uzdevumi:

— apkopot un izanaliz&t public€tos datus par Omophron gints sugam;

— veikt visu ieprieks aprakstito taksonu tipu materialu un vadoSo pasaules muzeju
neapstradata materiala reviziju;

— veikt Omophron gints sugu argjo morfologisko pazimju un genitaliju struktiras
analizi un izvertet to izmantosanu sugu identifikacija;

— izvertet molekularo metozu pielietosanu problematisko sugu sistematiskas
piederibas noskaidrosanai;

— veikt Omophron gints pasaules faunas biogeografisko analizi;

— precizét Omophron gints sugu izplatibu un sastopamibu;

— sagatavot un publiceét Omophron gints sugu noteiksanas tabulas;

— sagatavot un publicét taksonomiskas revizijas par Omphron ginti;

— veiktas Omophron gints pasaules faunas revizijas rezultatus publicét
starptautiskaja skrejvabolu sugu datubazé www.carabidae.pro.



Darba rezultatu aprobacija

Promocijas darbs — publikaciju kopa, balstits uz 6 starptautiski recenz€jamos zurnalos
publictajiem un publicéSanai iesniegtajiem zinatniskajiem rakstiem:

Valainis U. (in press). A review of the subgenus Omophron (s.str.) Latreille, 1802
(Coleoptera: Carabidae: Omophron) of the Afrotropical region. Zootaxa.

Valainis U. 2011. Revision of the Omophron (Phrator) ‘vittulatum’ species group
(Coleoptera: Carabidae). Baltic J. Coleopterol., 11(2): 117 - 126.

Gavarane I., Kokina I., Aksjuta K., BarSevskis A., Valainis U. 2011. Optimization of
DNA extraction protocol for DNA isolation from air-dried collection material for further
phylogenetic analysis (Coleoptera: Carabidae). Acta Biol. Universit. Daugavpil., 11 (2):
141-147.

Valainis U. 2010. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Palearctic fauna and distribution. Baltic J. Coleopterol., 10(2): 105-128.

Valainis U. 2010. Description of a new Omophron Latreille, 1802 species from
Madagascar (Coleoptera: Carabidae: Omophronini). Baltic J. Coleopterol., 10(1): 13 -
17.

Valainis U. 2009. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Mediterranean fauna and distribution. Acta Biol. Univ. Daugavp., 9(1): 63 - 72.

Par promocijas darba rezultatiem zinots 8 starptautiskajas un 2 viet€jas nozimes zinatniskajas
konferences. Konferencu tézu krajumos publicétas sekojosas tézes:

Valainis U. 2011. A review of subgenus Phrator Semenov, 1922 (Coleoptera: Carabidae:
Omophron) world fauna and distribution. 15th European Carabidologists Meeting,
Daugavpils, Latvia, 23.-27.08.2011. Book of abstracts: 46

Valainis. U. 2011. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Oriental Region fauna and distribution. International Conference “Biosystematics —
2011, Berlin, Germany, 21.-25.02.2011. Book of abstracts: 369-370

Valainis U. 2009. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Afrotropical region fauna and distribution. XIV European Carabidologists meeting.
Westerbork, Netherlands, 14.-18.09.2009. Book of abstracts: 54

Valainis U. 2009. Genus Omophron (Coleoptera: Carabidae) in entomological collection
of Swiss Federal Institute of Technology Zurich. Book of abstracts. 5" international
conference ““Research and conservation of biological diversity in Baltic region.
Daugavpils, 22-24 April, 2009: 152

Valainis U. 2009. Orientala regiona Omophron Latr. (Coleoptera: Carabidae) gints
skrejvabolu faunas apraksts. Daugavpils Universitates 51. Starptautiska zindtniska
conference. Daugavpils, Latvija. 15.-18.04.2009. Konferences tezu krajums: 28



— Valainis U. 2008. Phrator variegatum Olievier, 1811 (Coleoptera: Carabidae)
biogeografiskas ipatnibas. LU 66. zinatniska konference. Geografija, geologija, vides
zinatne. Riga, Latvija, Referatu tézes: 167

— Valainis U. 2007. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Mediterranean basin fauna and distribution. Book of Abstracts. XIII European
carabidologists meeting. Blagoevgrad, August 20-24, 2007: 67-68.

— Valainis U. 2006. The biogeographical review of the genus Omophron (Coleoptera:
Carabidae) Palearctic’s fauna. Absracts of the Sixth Symposium of Baltic
Coleopterologists. 07 —09.09.2006. Akademija, Lithuania: 31

— Valainis U. 2006. The overview of genus Omophron Latreille, 1802 (Coleoptera:
Carabidae) world fauna and prevalance. (RAPP — 009) Suplementary abstract book 1 of
VIII th European Congress of Entomology:238

— Valainis U., BarSevskis A. 2005. Distribution of Omophron limbatum (Fabricius, 1777)
(Coleoptera: Carabidae) in Baltic sea region. 3rd international conference ,,Research and
conservation of biological diversity in Baltic region”. Book of abstracts. Daugavpils
University, Daugavpils, Latvia; 20 — 22 April, 2005: 132

MATERIALS UN METODIKA

Zinatnisko kolekciju materiala apstrade

P&ttjuma gaita tika apstradati 8472 Omophron gints sugu ipatni, kuri parstav 67 sugas (dati par
pargjam 3 sugam Saja darba tika ieklauti no literatiiras avotiem) no vairak neka 1000 atradném
(apstradata materiala atradnu izvietojumu karte skat. 1. att.). 47 sugam apstradats tipu materials.
Kopuma apstradatas 19 vabolu kolekcijas.

BMNH - The Natural History Museum, London, United Kingdom;

DUBC - Institute of Systematic Biology, Daugavpils University, Latvia;

ETHZ - Erdgendssische Technische HochSchule-Zentrum, Zurich, Switzerland,;

INBC - Costa Rica, Santo Domingo de Heredia, Instituto Nacional de Biodiversidad (INBio);
ISNB - Instit ut Royal des Sciences Naturelles de Belgique, Brussel, Belgium;

MNHN - Muséum National d’Histoire Naturelle, Paris, France;

MPUC - Russia, Moscow Pedagogical University;

MRAC - Belgium, Tervuren, Musee Royal de I’Afrique Centrale;

MZBS - Spain, Barcelona, Museum of Zoology;

PSC — Peter Schiile Collection, Herrenberg, Germany;

SAMC - lziko Museum of Capetown (formerly South. African Museum), Cape Town, South
Africa;

SMNS - Staatliches Museum fur Naturkunde, Stuttgart, Germany;

SMTD - Staatliches Museum fir Tierkunde, Dresden, Germany;

TMSA - National Museum of Natural History (previously Transvaal Museum), Pretoria,
Gauteng, South Africa;

ZIN - Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia;

ZMAN - Netherlands, Amsterdam, Amsterdam University, Institute of Zoological taxonomy,
Museum of Zoology;

ZMUC - Denmark, Copenhagen, University of Copenhagen, Zoological Museum,

ZMHB - Germany, Berlin, Museum fir Naturkunde der Humboldt-Universitét;

ZMUM - Russia, Zoological Museum of Moscow State University.



Kolekciju satsinajumi un nosaukumi lietoti atbilstoSi publicétajam pasaules kukainu kolekciju
sarakstam (Bejsak-Collorado-Mansfeld, 2004). Kolekciju saisinajumus, kuri netika ieklauti
minétaja publicétaja saraksta, ir veidojis $1 darba autors.

1. att. Apstradata Omophron gints sugu materiala atradnu izvietojums.

Materiala sagatavoSana un genitaliju preparésana

Pétfjumu veikSanai izmantots muzeju kolekciju materials. Uz entomologiskajam plaksnitém
uzmont&tie Tpatni, nonemti no entomologiskajam adatam un uz laiku ievietoti Petri platg ar siltu
tdeni lidz lime iz8kist un izzuvuS$ie audi klist miksti. Pirms pétjjumu veikSanas analiz€jamie
patni ar mitru otinu riipigi notiriti no netirumiem.

Griti identific€jamo sugu Tpatniem tika veikta t€vinu genitaliju preparéSana. Veicot preparésanu,
vaboles pigidijs tika piepacelts un genitalijas, rupigi izvilktas uz aru. Omophron gints sugu
identific€sana izmantojama aedeagus forma, tadel vaboles aedeagus ripigi atdalits no pargjiem

.....

Pec petjjumu pabeigSanas analizétie vabolu Tpatni izplakSnpoti un uzliméti atpakal uz
entomologiskajam plaksnitém ar specialu p&tijumiem ar entomologisko materialu paredz&tu Iimi
(Paradoxinsects). Ari izpreparétas genitalijas tika pielimétas uz mazam entomologiskajam
plaksnitém un uzdurtas uz entomologiskajam adatam kopa ar eksemplaru.

Molekularo metoZu izmantosana Omophron gints sistematika

Molekularas metodes tika pielietotas, lai noskaidrotu O. (O.) aequale Morawitz, 1863 sugas
taksonomisko statusu. ST suga iedalita divas pasugas, no kuram viena (O. (O.) aequale aequale
Morawitz, 1863) sastopama Japana un Sahalina, savukart otra (O. (O.) jacobsoni Semenov, 1922
izplatita no Austrummongolijas un ZA Kinas lidz Talajiem Austrumiem un Dienvidkorejai.
Abam pasugam raksturigs stipri mainigs zim&jums uz segsparniem un priekskriisu vairoga, kas
daudzas no savam variacijam stipri lidzinas citai tikpat mainigai sugai O. (O.) limbatum
(Fabricius, 1777), kura izplatita lielakaja dala Eiropas un tas izplatibas areals sniedzas Iidz pat
Afganistanai. Agrak tika uzskatits, ka abas sugas drosi var noteikt péc aedeagus formas, tomér



apstradajot apjomigu abu kolekcijas parstavéto sugu materialu (kopuma apstradati vairak neka
550 abu sugu 1patnu), tika konstatéts, ka art aedeagus forma var but mainiga.

Lai noskaidrotu patieso O. (O.) aequale taksonomisko piederibu, tika veiktas molekularas
analizes un iegiiti DNS paraugi no abam O. (O.) aequale pasugam. legiitas sekvences tika
salidzinatas ar génu banka pieejamajam O. (O.) limbatum sekvencém.

Eksemplari pétjjumiem tika izv€leti no O. (O.) aequale izplatibas areala dazadam vietam (skat.
2. att). DNS paraugi tika iegiiti no sausiem Kolekciju ipatpiem, izmantojot nedestruktivas
petijumu metodes, tadejadi saglabajot vértigo materialu (skat. 3. un 4. att.). Pirms DNS
ekstrah&sanas procediiras analiz€jamie ipatni, izmantojot mazu §lirci, tika nomazgati ar etanolu
(96,6 %) un noskaloti ar siltu (30°C) destilétu Gideni. Mazgasanas procediiras tika veiktas sterilas
Petri plates.
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2. att. Petijumiem izveleto O. aequale patnu ievaksanas vietu izvietojums kartg.

P&tfjumu ietvaros tika modificéts DNS izdaliSanas protokols, pieliectojot DNeasy Blood & Tissue
Kit (Qiagen, Germany). Protokolu modifikacijas galvenokart bija saistitas ar inkubacijas laika
palielinaSanu liz€josa Skiduma un proteinazé K. Detalizétu DNS izdaliSanas procediiru skat.
Gavarane et. al. 2011.



3. att. Omophron aequale jacobsoni 4. att. Omophron aequale jacobsoni
Semenov, 1922 pirms DNS izdaliSanas Semenov, 1922 péc DNS izdaliSanas
procediiras. procediiras.

Lazerskanéjosas mikroskopijas metoZu izmantoSana griiti identificéjamo sugu noteik§ana

Stabilu identifikacijas pazimju trikums apgriitina daudzu Omophron gints sugu noteikSanu,
tomer miisdienas iesp&ja petijumos pielietot jaunu un modernu laboratorijas aprikojumu lauj
atklat jaunas morfologiskas pazimes, kas butiski atvieglo sugu noteikSanu. Pirmo reizi
Omophron gints pétijumu vesturé kermena virsmas mikroskulptiiras pétjjumos pielietotas
lazerskangjosas mikroskopijas metodes.

Pétfjumos izmantots konfokalais lazerskangjoSais mikroskops Zeiss LSM 5 Pascal. Pirms
pétijumu veikSanas analiz&jamie objekti riipigi notiriti ar spirtu, to virsmu attaukojot un attirot no
putekliem. Veicot pastiprinatu virsmas mikroskulptiiras analizi, tika konstatéts, ka
mikroskulptiiras ipatnibas ka stabila identifikacijas pazime veiksmigi izmantojama atseviSku
Omophron gints sugu noteiksana. Pirms veiktajiem pétijjumiem Indomalajas regiona sastopamas
sugas O. (0.) guttatus Chaudoir, 1868 un O. (O.) affinis Banninger, 1918 precizi var&ja atskirt
vienu no otras tikai péc atSkiribam tevinu genitaliju uzbiivé. Atskiribas abu mingto sugu
segsparnu intervalu mikroskulptiira pieraditas ka stabilas morfologiskas pazimes, kas veiksmigi
izmantojamas So abu sugu identifikacija.

Pielietotas metodes ilustrativa materiala sagatavo$ana

P&tfjumu ietvaros sagatavots kvalitativs ilustrativais materials ar Omophron gints sugu patpu un
to aedeagus makrofotografijam.  Deponéto muzeju kolekciju 1patnu makrofotografijas
fotografétas izmantojot DU Sistematiskas biologijas instituta Koleopterologijas laboratorija
pieejamo aprikojumu. Fotografésanai izmantots Nikon SMZ 745T stereomikroskops un Nikon
Digital Sight DS-Fil digitala fotokamera, apgaismojumam izmantoti divi hologénie
sangaismekli. Lai noverstu atspiduma veidoSanos uz vaboles kermenpa virsmas, starp
gaismekliem un fotograféjamo objektu nofikséts filtrpapirs. Lai nodroSinatu fotograféjama
ipatna visu kermepa dalu atrasanos asuma, fotograféSana veikta pa slaniem. Fotoslanu
apvienoSanai izmantota datorprogramma Helicon Focus Pro. NepiecieSamibas gadijuma iegiito
fotografiju papildus digitala apstrade veikta uz Adobe Photoshop CS4.



Apstradato sugu Ipatpiem veikti morfometriskie mérjjumi, kas iegiiti izmantojot Nikon SMZ
745T stereomikroskopu un NIS Elements F.3.2 programmnodro$inajumu. Visam analiz&tajam
sugam veikti sekojosi meérjumi:
— vaboles kermena garums (attalums no augSlipas priek$€jas malas lidz laba segsparna
virsotnei;
— vaboles kermena platums (maksimalais kermena platums);
— galvas platums (maksimalais galvas platums, ieskaitot izvirzitas acis);
— priekskriiSu vairoga garums (gar priekskriisu vairoga vidusliniju mérits attalums no
priekskrisu vairoga pamata malas 1idz prieks€jai malai);
— priekskrisu vairoga platums (merits priekskriiSu vairoga platakaja vieta);
— segsparnu garums (gar segsparnu Suvi mérits attalums no laba segsparna pamatnes lidz
virsotnei).

Pétijumu rezultata iegutie augstas kvalitates fotoatteli, tai skaitd tipu materiala fotografijas
izvietoti pasaulé lielakaja skrejvabolu datubaze http://www.carabidae.pro.

Sugu izplatibas datu vizualizacijai tika izmantotas geomatiskas p&tjjumu metodes. Geomatisko
pétijumu gaita tika izveidota Omophron gints sugu datubaze. Datubazes izveidei tika izmantota
GIS ESRI® ArcMap™ 10 programmatiira ar kuras palidzibu katrai sugai tika veidoti *.shp
formata tematiskie slani, par pamatu izmantojot GIS ESRI® pasaules tematiskos slanu (valstis,
provinces, tidentiles, idensteces utt).

REZULTATI UN DISKUSIJA
Zinatnei jaunu taksonu aprakstiSana un nomenklatiiras izmainas

Promocijas darba ietvaros veikto pétijjumu rezultata aprakstitas 7 zinatnei jaunas sugas:
— Omophron (Omophron) amandae Valainis, 2010 (Madagaskara);
— Omophron (Omophron) kristinae Valainis (in press) (Senegala);
— Omophron (Omophron) muelleri Valainis (in press) (Kenija, Tanzanija);
— Omophron (Omophron) raivisi Valainis (in press) (Tanzanija);
— Omophron (Omophron) schuelei Valainis (in press) (Zambija);
— Omophron (Omophron) sp. n. (Nepala);
— Omophron (Phrator) barsevskisi Valainis, 2011 (Kamertina, Niggrija).

Zinatnei jaunu taksonu nosaukumi veidoti saskanpa ar ICZN (1999) 7. pantu. Sugu jaunapraksti
vienmer veikti pec holotipa. Par holotipiem parsvara noziméti tévini, iznemot gadijumus, kad tie
nebija pieejami. Atkariba no dazadu zinatnisko izdevumu prasibam pret publikaciju
noform&Sanu, jauno taksonu apraksti publikacijas nedaudz atSkiras, tomer tie tika veidoti p&c
vienotas shémas: sugas nosaukums, apraksts (izmeéri, kermena krasojums, galva, priekskrasu
vairogs, segsparni un genitalijas), apstradatais materials (tai skaita holotips un paratipi), sugas
izplatiba un nosaukuma izcelsme. Aprakstot jaunas sugas vienmér noraditas ari galvenas
identifikacijas pazimes.

Promocijas darba veikto p&tfjumu ietvaros 7 Omophron gints taksoniem veiktas nomenklatiiras
izmainas (skat. 1. tab.).

1. tabula. Veiktas nomenklatiiras izmainas Omophron gints taksoniem.

Ieprieksé€jais statuss Veiktas izmainas
O. (P.) vittulatum Fairmaire, 1894 O. (P.) alluaudi Dupuis, 1913 stat. nov.
syn. O. (P.) alluaudi Dupuis, 1913
O. (P.) rothschildi Alluaud, 1918 O. (P.) multiguttatum Chaudoir, 1850
= rothschildi Alluaud, 1918 syn. nov.




0. (0.) baenningeri Dupuis, 1912 nec O. (0.) oblongiusculum Chevrolat, 1835

Krausse, 1915 = baenningeri Dupuis, 1912 nec Krause, 1915 syn. nov.
O. (0.) yunnanense Tian & Deuve, 2000 O. (0.) stictum Andrewes, 1933

= yunnanense Tian & Deuve, 2000 syn. nov.

0. (0.) limbatum (Fabricius, 1777) 0. (0.) limbatum limbatum (Fabricius, 1777) stat. nov.
0. (0.) aequale aequale Morawitz, 1863 0. (0.) limbatum aequale Morawitz, 1863 comb. nov
0. (0.) aequale jacobsoni Semenov, 1922 | O. (0.) limbatum jacobsoni Semenov, 1922 comb. nov.

Vienam no taksoniem (O. (P.) alluaudi) atjaunots sugas statuss. Lidz tam tas tika uzskatits par
O. (P.) vittulatum sinontmu, tac¢u péc holotipa detalizétas izp&tes un salidzinasanas ar O. (P.)
vittulatum, tika konstatéts, ka morfologiskas atskiribas ir stabilas un pietickamas, lai §im
taksonam atgrieztu sugas statusu. Salidzinajuma ar O. (P.) vittulatum, O. (P.) alluaudi (skat. 61.
att. 1. pielikuma) ir lielaks, tumsais segsparnu zim&jums ir ar skaidram robezam, skérseniskais
iespiedums uz priekskriisa vairoga pamata liclaks. PriekskriiSu vairoga malas O. (P.) alluaudi
vienmerigi noapalotas, bet O. (P.) vittulatum gandriz taisnas.

Veicot detalizétu sugu originalaprakstu analizi un tipu materiala reviziju, izveidoti 3 jauni sugas
ranga sinonimi — O. (P.) rothschildi Alluaud, 1918 (O. (P.) multiguttatum Chaudoir, 1850
sinonims), O. (O.) baenningeri Dupuis, 1912 nec Krause, 1915 (O. (O.) oblongiusculum
Chevrolat, 1835 sinonims) un O. (O.) yunnanense Tian & Deuve, 2000 (O. (O.) stictum
Andrewes, 1933 sinonims). Lielakoties ka galvenas min&to sugu identifikacijas pazimes autori
noradijusi nebiitiskas atskiribas kermena virsmas krasojuma, punkt€juma vai tums$a segsparnu
zim&juma forma, kas patiesiba ir attiecinamas uz iekSsugu mainibu.

Promocijas darba ietvaros atsevisks petfjums tika veikts, lai noskaidrotu morfologiski mainigas
sugas O. (O.) aequale Mor. taksonomisko piederibu. Tika veiktas molekularas analizes un iegiti
DNS paraugi no abam O. (O.) aequale pasugam - O. (O.) aequale aequale un O. (O.) aequale
jacobsoni. legutas sekvences tika salidzinatas ar génu banka atrodamajam O. limbatum
sekvenceém. Veicot pétfjumu tika iegiitas sekvences iek$sugu un starpsugu variacijas noteiksanai.
Bitiska iekSsugu variacija pétjumu rezultata netika konstatéta. Starpsugu variacijas
noskaidroSanai veikto petjjumu rezultati paradija, ka P distances starp analiz&tajiem taksoniem
vari€ja robezas no 0.69 % lidz 0.74 % (skat 2. tabulu). Lielakas atskiribas tika konstat&tas starp
analiz&tajiem O. (O.) aequale jacobsoni un O. (O.) limbatum ipatniem, tacu atbilstosi literatiiras
datiem (Hebert e. al. 2003; Cognato, 2006; Raupach et. al. 2010), atskiribas nav pietickamas, lai
Sos taksonus varetu uzskatit par divam atseviskam sugam. Turklat p&tjjumi paradija, ka atSkiribas
starp O. (O.) aequale aequale un O. (O.) aequale jacobsoni (0.72 %) ir lielakas neka starp O.
(0©.)aequale aequale un O. limbatum (0.69 %).

2. tabula. P distancu variacija Starp analizétajiem taksoniem

Taksons Salidzinamais taksons P Distance
0. (0.) aequale aequale 0. (0.) aequale jacobsoni 0,72 %
0. (0.) limbatum 0. (0.) aequale aequale 0,69 %
0. (0.) aequale jacobsoni 0. (0.) limbatum 0,74 %

Veikto pétijjumu rezultati pieradija, ka O. (O.) aequale aequale un O. (O.) aequale jacobsoni,
patiesiba ir O. (O.) limbatum pasugas (veiktas taksonomiskas korekcijas skat. 1. tab.).

Jaunu morfologisko pazimju izmanto$ana sugu identifikacija

Izstradajot promocijas darbu, tika apstradats ievérojams daudzums kolekcijas materialu (kopuma
apstradati 8472 ipatni), kas lava izvertét zinamo morfologisko pazimju pielietosanas iesp&jas
dazadu Omophron gints sugu noteikSana, ka ar1 pamanit jaunas morfologiskas pazimes, kas
bitiski atvieglo atseviSku sugu noteikSanu.



Tévinu genitaliju forma ka nozimiga Omophron gints sugu noteikSanas pazime jau tika pieradita
pagajusa gadsimta piecdesmitajos gados, kad tika veikta Omophron gints Ziemelmeksikas faunas
revizija (Benschoter & Cook, 1956) un tieSi pamatojoties uz butisku atskiribu triikumu tévinu
genitaliju uzbivé virknei sugu tika izveidoti jauni sinonimi. Tom@r Iidz promocijas darba
aprakstitajiem pétjjumiem tévinu genitaliju forma tikusi aprakstita tikai 16 Omophron gints
sugam. Teévinu genitaliju preparésana tika veikta visam p&tijumu gaita apstradatajam Omophron
gints sugam, iznemot gadijumus, kad suga zinama tikai péc matiteém. Veicot tévinu genitaliju
uzbuves salidzinasanu atseviskiem par validam sugam uzskatitiem taksoniem, netika konstatétas
butiskas atSkiribas to aedeagus forma pamatojoties uz ko tika izveidoti 3 jaunie sinontmi - O.
(O.) baenningeri Dupuis, 1912 nec Krause, 1915 (O. (O.) oblongiusculum Chevrolat, 1835
sinontms), O. (O.) yunnanense Tian & Deuve, 2000 (O. (O.) stictum Andrewes, 1933 sinonims)
un O. (P.) rothschildi Alluaud, 1918 (O. (P.) multiguttatum Chaudoir, 1850 sinonims).

Ka nozimigakas morfologiskas pazimes Omophron gints sugu noteikS§ana izmantojamas
aedeagus uzbiive, segsparnu rievu skaits un to dzilums, sarinporu skaits uz tausteklu pirma
posmina, sejas vairodzina un pakalkaju giizam. Kermena virsmas zim€juma formu drikst
izmantot ka identikacijas pazimi tikai kompleksa ar citam morfologiskajam pazimém, jo
daudzam sugam ta var but loti mainiga (piem. O. (O.) americanum, O. (O.) limbatum, O. (O.)
capense, O. (O.) picturatum u.c.). Atsevisku tuvradniecigo un griti identific€jamo sugu (O. (O.)
guttatus un O. (O.) affinis, ka ar1 O. (O.) interruptus un O. (O.) porosus) noteikSana iesp&jams
izmantot atskiribas kermena virsmas mikroskulpttira. Par pieméru minétas sugas iesp&jams viegli
noteikt arT péc aedeagus formas, tomér matisu ipatnu noteiksanai Iidz §im nebija zinamas drosas
noteikSanas pazimes. PE&tfjumos konstatéts, ka O. (O.) guttatus un O. (O.) affinis viegli
nosakamas péc atskiritbam segsparnu intervalu mikroskulptura (skat. 5. un 6. att.), savukart O.
(O.) interruptus un O. (O.) porosus viegli nosakamas pé&c atSkirtbam priekskriisu vairoga
mikroskulpttra (skat. 7. un 8. att.).

5. att. O. ©.) affiniSsegspe'trnu intervalu 6. att. O. (O.) guttatus segspe'tru intervalu
mikroskulptiira mikroskulptiira




Nt

7.att. O, (O.) interruptus priek§§u vairoga 8. att. O. (O.) porosus priek§§u vairoga
mikroskulptiira mikroskulptiira

Sugu izplatibas precizé$ana

Salidzinot kolekciju materiala atradnu datus ar publicéto literatiiru tika konstatéts, ka daudzas no
Afrotropiskaja un Indomalajas regionos sastopamajam Omophron gints sugam (O. (O.) capense;
0. (0.) clavareaui; O. (0.) gemmeus; O. (O.) guttatus; O. (O.) interruptus O. (O.) minutum; O.
(0.) oberthueri; O. (0O.) picturatus; O. (O.) riedeli Emden, 1932; O. (O.) stictum; O. (O.)
testudo; O. (P.) alluaudi; O. (P.) depressum; O.(P.) multiguttatum) ir daudz plasak izplatitas
neka tika uzskatits ieprieks. Apstradajot nenoteikto materialu kolekcijas, jauni izplatibas dati
iegtiti kopuma par 53 Omophron gints sugam.

P&tijumu rezultata butiski mainiti priekS$stati par Phrator apaksgints izplatibu. P&dgjo darbu par
So apaksginti publicgjis Ch. Alluaud (1935), noradot visas uz to bridi zinamas Phrator
apak$gints sugas un to izplatibu (skat. 9. att.). Promocijas darba veikto p&tijumu ietvaros ieguti
jauni un nozimigi dati par §is apak$gints sugu izplatibu Centralafrika, Dienvidafrika un
Rietumafrika (skat. 10. att.), ka arT aprakstita viena zinatnei jauna suga — O. (P.) barsevskisi.



Legend
B O (P)alluaudi Dupuis, 1913
/ [ O (P)barsevskisi Valainis, 2011
O (P.) depressum Klug, 1853
O (P, grandidieri (Alluaud, 1899)
O (P) multiguttatum Chaudoir, 1850

O (P.) schoutedeni Deleve, 1924
O (P.) variegatum Olievier, 1811
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9. att. Dati par Phrator apaksgints izplatibu 10. att. Dati par Phrator apaksgints izplatibu
pirms promocijas darba aprakstito p&tijjumu péc promocijas darba aprakstito petijumu
veiksanas (Alluaudi, 1935). veiksSanas.

Omophron gints sugu saraksts

Pamatojoties uz promocijas darba veikto p&tijumu rezultatiem izveidots Omophron gints pasaulé
sastopamo sugu katalogs, kura paslaik ir ieklautas 70 sugas no 2 apaksgintim. Promocijas darba
kopsavilkuma ieklauts tikai sugu saraksts ar visparigiem izplatibas datiem Sugu izplatibas
raksturosanai lietoto apzim&jumu atsifr&jumi atrodami aiz sugu saraksta.

Apaksdzimta Omophroninae bonelli, 1810

Triba Omophronini bonelli, 1810

Gints Omophron latreille, 1802

Apaksgints Omophron s. str.

Type species: Carabus limbatus Fabricius 1777

=Scolytus Fabricius, 1790: 221 [HM] (type sp. Carabus limbatus Fabricius, 1777))
=Epactius Schneider, 1791: 23 [HN] (type sp. Carabus limbatus Fabricius, 1777)
=Lithophilus Schneider, 1791: 23 [HN] (type sp. Carabus limbatus Fabricius, 1777)
=Homophron Rye, 1875: 279 (labojums)

=Andromopron Semenov, 1922: 40 (type sp. Omophron chelys Andrewes, 1921)
=Epacter Semenov, 1922: 38 (type sp. Omophron guttatum Chaudoir, 1868)
=Homophron Semenov, 1922: 41 [HM] (type sp. Omophron tesselatum Say, 1823)
=Istor Semenov, 1922: 43 (type sp. Omophron robustum Horn, 1870)
=0ligomophron Semenov, 1922: 40 (type sp. Omophron brettinghamae Pascoe, 1860)
=Paromophron Semenov, 1922: 40 (type sp. Omophron ovale Horn, 1870)
=Prosecon Semenov, 1922: 44 (type sp. Omophron gilae LeConte, 1852)
=Stenomophron Semenov, 1922: 42 (type sp. Omophron baenningeri Dupuis, 1912)
=Phromoon Lutshnik, 1933: 132 [HN] (type sp. Omophron tesselatum Say, 1823)

1. Omophron (Omophron) affinis Banninger, 1918



Izplatiba: INM: IN: (OS, JH)

2. Omophron (Omophron) africanus Rousseau, 1908

= distinctum Deleve, 1924: 104, nec Banninger, 1918: 108
Izplatiba: AFR: CAR; DRC; TA

3. Omophron (Omophron) amandae Valainis, 2010
Izplatiba: AFR: MG

4. Omophron (Omophron) americanum Dejean, 1831
=sayi Kirby, 1837: 65

=lacustris Casey, 1897: 301

=texanum Casey, 1897: 301, 302

=admiscens Casey, 1913: 41

=fontinale Casey, 1913: 41

=iridescens Casey, 1913: 41

=illustre Casey, 1920: 136

=lengi Casey, 1920: 135

=tanneri Chandler, 1941: 99, 100

=proximum Chandler, 1941: 99, 101, 102

Izplatiba: NAR: USA (AL, AR, AZ, CO, CT, DE, FL, IA, ID, IL, IN, KS, KY, LA, MA, MD,
ME, MI, MN, MO, MS, MT, NC, ND, NE, NH, NJ, NM, NY, OH, OK, PA, RI, SC, SD, TN,
TX, UT, VA, VS, VT, WS, WV); CAN (AB, MB, NB, NF, NS, NT, ON, PE, SK, QC); MEX
(CH; DU)

5. Omophron (Omophron) axillaris Chaudoir, 1868
Izplatiba: PAR: AF; PA; IN (HP, UP, UTH); INM: IN (PJ; BG)
6. Omophron (Omophron) bicolor Andrewes, 1919
Izplatiba: INM: IN (AS, WB; BG)

7. Omophron (Omophron) brettinghamae Pascoe, 1860
=laevigatum Gestro, 1888: 38

Izplatiba: INM: MY; BG; IN (WB)

8. Omophron (Omophron) capense Gory, 1833
=suturale Guerin — Meneville, 1842: 24

Izplatiba: AFR : AO; BW; MZ; KS; NM; RSA; RZ; ZB;
9. Omophron (Omophron) capicola Chaudoir, 1868
=australe Peringuey, 1888: 74

=oneili Banninger, 1949: 131

Izplatiba: AFR: RSA

10. Omophron (Omophron) chelys Andrewes, 1921
Izplatiba: PAR: IN (SM): INM: WB

11. Omophron (Omophron) clavareaui Rousseau, 1900
Izplatiba: AFR: DRC; RC; RM; ZA; ZB

12. Omophron (Omophron) congoense Deleve, 1924
Izplatiba: AFR: AO; DRC

13. Omophron (Omophron) dentatum LeConte, 1852
Izplatiba: NAR: USA (CA); MEX (BJ)

14. Omophron (Omophron) dissimile Deleve, 1924
Izplatiba: AFR: DRC

15. Omophron (Omophron) distinctum Banninger, 1918
= africanus Dupuis, 1911: 91 (nec. Rousseau, 1908: 3)

= lippensi Deleve, 1924:104

Izplatiba: AFR: CM; DR; RM

16. Omophron (Omophron) dominicense Chaudoir, 1868
Izplatiba: NTR: DR

17. Omophron (Omophron) gemmeus Andrewes, 1921
=gemma Andrewes, 1921: 190, nec Casey, 1897: 301, 304



Izplatiba: PAR: IN (UTH); INM: IN (AS); VT; CH (YU)

18. Omophron (Omophron) ghesquierei Deleve, 1924

Izplatiba: AFR: DRC

19. Omophron (Omophron) gilae LeConte, 1852

=pallidum Casey, 1897: 305

=pimale Casey, 1913: 44

Izplatiba: NAR: USA (AZ, CA, CO, NM, TX, UT); NTR: MEX (SO)
20. Omophron (Omophron) gratus Chaudoir, 1868

Izplatiba: NTR: CR; GU; HN; MEX (CH, CS, DU; JA; MH, NA, NL, OA, PU, SI, SL, SO,
™, VC)

21. Omophron (Omophron) grossus Casey, 1909

Izplatiba: NAR: USA (AR, IA, KS, MO, MS, OK, TX)

22. Omophron (Omophron) guttatus Chaudoir, 1868

=guttatum Banninger, 1918: 99

Izplatiba: INM: BG; IN (JH, OS, TN; WB); MY

23. Omophron (Omophron) hainanense Tian & Deuve, 2000
Izplatiba: INM: CH (HAI)

24. Omophron (Omophron) interruptus Chaudoir, 1868
=interruptus, Banninger 1918: 96

Izplatiba: PAR: NP; INM: BG

25. Omophron (Omophron) kristinae Valainis (in press)

Izplatiba AFR: SN

26. Omophron (Omophron) labiatum (Fabricius, 1801)

Izplatiba: NAR: CAN (NS); USA (AL, CT, DC, FL, GA, LA, MA, MD; MS, NC, NJ, NY, PA,
SC, TX, VA)

27. Omophron (Omophron) limbatum (Fabricius, 1777)

Omophron (Omophron) limbatum aequale Morawitz, 1863 comb. nov.
Izplatiba: PAR: JA; RU (Sakhalin Island)

Omophron limbatum jacobsoni Semenov, 1922 comb. nov.
=mongolicum Semenov, 1922: 47

Izplatiba: PAR: CH (GUA, GUX, HAI, JIA, NMO, SCH, SHA YUN, ZHE) MG; NC; RU (FE)
Omophron (Omophron) limbatum limbatum (Fabricius, 1777) stat. nov.
=dubium (Herbst, 1779) (Carabus): 319

=coccinelloides (Petagna, 1819) (Nitidula): 31

=disjunctum Dalla Torre, 1877: 194

=kanalense Fauvel, 1882: 109

=maculipenne (Pic, 1901): 172

=corcyreum Sahlberg, 1903: 229

=sokolari Roubal, 1909: 373

=baenningeri Krausse, 1915:169 nec Dupuis, 1912: 42

=solskyi Zaitzev, 1916: 142

=confluens Chobaut, 1923: 32

=kraussei Csiki, 1927: 409

Izplatiba: PAR: AB; AF; AG; AL; AR; AU; BE; BH; BU; BY; CR; CT; DE; EN; FR; GB; GE;
GG; GR; HU; IN; IT; KI; KZ; LA; LT; MC; MD; MO; NL; NT; PL; PT; RO; SE; SK; SL; SP;
ST; SV, SZ; SY; TA; TD; TM; TR; TR; TU; UK; YU; WS

28. Omophron (Omophron) lunatum Banninger, 1918

Izplatiba: INM: IN (JH, MP)

29. Omophron (Omophron) luzonicum Darlington, 1967

Izplatiba: INM: PH

30. Omophron (Omophron) maculosus Chaudoir, 1850

=maculosum Banninger, 1918: 101

Izplatiba: INM: IN; BH



31. Omophron (Omophron) madagascariensis Chaudoir, 1850
Izplatiba: AFR: MG

32. Omophron (Omophron) mexicanus Dupuis, 1912
Izplatiba: NTR: MEX (VC, DU)

33. Omophron (Omophron) minutum Dejean, 1831

Izplatiba: AFR: GB; RG; SN

34. Omophron (Omophron) muelleri Valainis (in press)
Izplatiba: AFR: KY; TA

35. Omophron (Omophron) nitidum LeConte, 1848

=nitens Chaudoir, 1868: 60

Izplatiba: NAR: USA (AL, AR, GA, IA, IL, IN, KS, LA, MI, MN, MO, MS, NE, OK, TN, TX)
36. Omophron (Omophron) oberthueri Gestro, 1892

Izplatiba: PAR: IN (UP, SM); INM: IN (UTH, WB)

37. Omophron (Omophron) obliteratum Horn, 1870

=sonorae Casey, 1897: 304

=subimpressum Casey, 1913: 43

=utense Casey, 1913: 43

Izplatiba: NTR: MEX (CH, DU, SO, ZA); NAR: USA (AZ, CA, MT, NM, TX, UT)
38. Omophron (Omophron) oblongiusculum Chevrolat, 1835
= baenningeri Dupuis, 1912 : 42 nec Krausse, 1915: 169 syn. nov.
Izplatiba: NTR: GU; MEX (DU, SC, OA,; PU, VC)

39. Omophron (Omophron) ovalis Horn, 1870

=ovale Horn, 1870:75;

=concinnum Casey, 1897:301, 303

=gemma Casey, 1897: 301, 304 nec Andrewes, 1920: 190

= frater Casey, 1913:41

Izplatiba: NAR: CAN (AB, BC, SK); USA (CA, ID, MT, OR, UT, WA, WY)
40. Omophron (Omophron) parvum Tian & Deuve, 2000
Izplatiba: INM: CH (GUX)

41. Omophron (Omophron) piceopictum Wrase, 2002
Izplatiba: PAR: CH (SCH)

42. Omophron picturatus Boheman, 1860

= hottentota Peringuey, 1885: 75

= oligoxanthum Kuntzen, 1919:113

Izplatiba: AFR: BW; RC; RSA; NM

43. Omophron (Omophron) pictus Wiedemann, 1823

=pictum Banninger, 1918: 101

Izplatiba: INM: IN (BH); BG; LO; MY; VT

44. Omophron (Omophron) porosus Chaudoir, 1868
=porosum Bé&nninger, 1918: 101

Izplatiba: INM: BG; IN (MH)

45. Omophron (Omophron) pseudotestudo Tian & Deuve, 2000
Izplatiba: INM: CH (YUN)

46. Omophron (Omophron) raivisi Valainis (in press)
Izplatiba: AFR: TA

47. Omophron (Omophron) riedeli Emden, 1932

Izplatiba. AFR: ET; KY; TA; ZB; RSA

48. Omophron (Omophron) robustum Horn, 1870

=brevipenne Casey, 1909: 276

=decoloratus Fall, 1920: 211

Izplatiba: NAR: CAN (AB, ON); USA (1A, IL, IN, KS, MI, MN, ND, NE, OH, OK, SD, TX;
WI)

49. Omophron (Omophron) rotundatum Chaudoir, 1852



Izplatiba: PAR: AB; AF; CH (XIN); HP; IR; 1Q; IS; KZ; LB: PA; SA, SY; TD; TM; TR; UZ.
50. Omophron (Omophron) saigonense Chaudoir, 1868
Izplatiba: INM: VT

51. Omophron (Omophron) schuelei Valainis (in press)
Izplatiba. AFR: ZA

52. Omophron (Omophron) severini Dupuis, 1911
Izplatiba. AFR: CM; DRC

53. Omophron (Omophron) smaragdus Andrewes, 1921
Izplatiba: PAR: IN (UP, UTH)

54. Omophron (Omophron) solidum Casey, 1897
=lawrencei Hatch, 1953: 69

Izplatiba: NAR: USA (CA, OR)

55. Omophron (Omophron) sphaericum Chevrolat, 1835
Izplatiba: NTR: MEX (DU; GU; VC)

56. Omophron (Omophron) stictum Andrewes, 1933

= yunnanense Tian & Deuve, 2000 syn. nov.

Izplatiba: INM: LO; BH; VT; TH; CH (YUN)

57. Omophron (Omophron) striaticeps Gestro, 1888
Izplatiba: INM: MY; LO

58. Omophron (Omophron) tessellatus Say, 1823
=lecontei Dejean, 1831: 582

=tesselatus LeConte, 1848: 152

=ellipticum Casey, 1909: 276

Izplatiba: NAR: CAN (AB, MB, NB, NS, ON, PE, PQ, SK); USA (AZ, CA, CO, CT, IA IL,
IN, KS, KY, MA, MI, MN, MO, MT, ND, NE, NH, NJ, NM, NY, OH, PA, RI, SD, TX, VA,
VT, WI, WY)

59. Omophron (Omophron) testudo Andrewes, 1919
Izplatiba: INM: VT; LO; MY; PAR: IN (JH; SM; TN)
60. Omophron (Omophron) virens Andrewes, 1929
Izplatiba: PAR: UTH; UP

61. Omophron (Omophron) vittatus Wiedemann, 1823
=vittatum Banninger, 1918: 101

Izplatiba: INM: BG

62. Omophron (Omophron) sp. n.

Izplatiba: PAR: NP

APAKSGINTS PHRATOR SEMENOV, 1922

63. Omophron (Phrator) alluaudi Dupuis, 1913 stat. nov.
Izplatiba: AFR: AO; CM; CAR; DRC; GR; RM; FRN; SN
64. Omophron (Phrator) barsevskisi Valainis, 2011
Izplatiba: AFR: CM; FRN

65. Omophron (Phrator) depressum Klug, 1853
Izplatiba: AFR: BW; MR; MZ; NM; SU; ZA; ZB

66. Omophron (Phrator) grandidieri (Alluaud, 1899)

67. Omophron (Phrator) multiguttatum Chaudoir, 1850
=tessellatum Dejean, 1826: 24 nec Say, 1823

=somalicum Alluaud, 1935: 10

= rothschildi Alluaud, 1918: 493 syn. nov.

Izpatiba: PAR: EG; AFR: DRC; ER; ET; KY; SO; SU; TA; UG
68. Omophron (Phrator) schoutedeni Deleve, 1924
Izplatiba: AFR: DRC

69. Omophron (Phrator) variegatum Olievier, 1811
Omophron (Phrator) variegatum boiteli Alluaud, 1935
Izplatiba: PAR: TU (East)



Omophron (Phrator) variegatum sardoum Reitter, 1907
Izplatiba: PAR: IT (Sardinija)

Omophron (Phrator) variegatus seurati Alluaud, 1935
Izplatiba: PAR: TU (West)

Omophron (Phrator) variegatum variegatum Olievier, 1811
=heydeni Krausse, 1915: 171

Izplatiba: PAR: SP; PT; AG

70. Omophron (Phrator) vittulatum Fairmaire, 1894
Izplatiba: AFR: SU

Sugu izplatibas raksturo$anai lietotie azZiméjumi:

AFR — Afrotropiskais regions:

AO - Angolas Republika; BW - Botsvana; CAR - Centralafrikas Republika; CM - Republic of
Cameroon; DRC — Kongo Demokratiska Republika; ER — Eritreja; ET — Etiopijas Federativa
Demokratiska Republika; Nigérijas Federala Republika — FRN; GR — Gabonas Republika; KS -
Svazilendas Karaliste; KY — Kenijas Republika; MR - Malavijas Republika; NM — Namibijas
Republika; Gambia - GB; RM — Mali Republika; RC — Cadas Republikas; RSA — Dienvidafrikas
republika; RZ - Zambijas Republika; SN — Senegalas Republika; SO — Somalijas Republika; SU
— Sudanas Republika; MG — Madagaskaras Republika; MZ — Mozambikas Republika; TA —
Tanzanijas Apvienota Republika; UG — Ugandas Republika; ZA — Zambijas Republika; ZB -
Zimbabves Republika.

PAR — Palearktika:

AB - Azerbaidzanas Republika, AF — Afganistana; AG — Alzirijas Tautas Demokratiska
Republika; AL — Albanijas Republika; AR — Arménijas Republika; AU — Austrijas Republika;
BE - Belgijas Karaliste; BH — Bosnija un Hercegovina; BU — Bulgarijas Republika; BY -
Baltkrievijas Republika; CH — Kinas Tautas Republika; (GUA — Guandong; JIA — Jiangsu;
NMO - Nei Mongol; SCH — Sichuan; XIN - XinJiang); CR — Horvatijas Republika; CZ -
Cehijas Republika; DE — Danijas Karaliste; EG — Egiptes Arabu Republika; EN — lgaunijas
Republika; FR — Francijas Republika; GB — Lielbritanija; GE — Vacijas Federativa Republika;
GG - Gruzijas Republika; GR — Griekijas Republika; HU — Ungarija; IN — Indijas Republika:
(HP — Himcala Pradesa; SM — Sikima; UP — Utarpradesa; UTH - Utarakhanda); IR — Iranas
Islama Republika; IS — Izraglas Valsts; IT — Italijas Republika; IQ — Irakas Republika; JA -
Japana; KI — Kirgizu Republika; KZ — Kazahstana; LA — Latvijas Republika; LB — Libanas
Republika; LT — Lietuvas Republika, MC - Makedonijas Republikas; MD — Moldovas
Republika; MG — Mongolijas Valsts; MO — Melnkalne; NC — Korejas Tautas Demokratiska
Republika; NL — Niderlandes Karaliste; NP — Nepalas Federala Demokratiska Republika; PA —
Pakistanas Islama Republika; PL — Polijas Republika; PT — Portugales Republika; RO -
Rumanija; RU - Krievijas Federacija; SA — Sauda Arabija; SC — Korejas Republika; SE —
Serbija; SK — Slovakija; SL — Slovénijas Republika; SP — Spanijas Karaliste; SV — Zviedrijas
Karaliste; SZ — Sveices Konfederacija; SY — Sirijas Arabu Republika; TD — Tadzikistanas
Republika; TM — Turkmenistana; TR - Turcijas Republika; TU — Tunisijas Republika; UK —
Ukraina; UZ — Uzbekistana.

NAR - Nearktika:

USA - Amerikas Savienotas Valstis: AL — Alabama, AR — Arkanzasa; AZ — Arizona; CA -
Kalifornia; CO — Kolorado, CT — Konektikuta, DE - Delavéra, FL - Florida, GA — Dzordzija, ID
— Aidaho, IA - Aiova, IL - llinoisa, IN - Indiana, KS - Hanzasa, KY - Kentuki, LA - Luiziana,
MA - Masacusetsa, MD - Mérilenda, ME - Mena, MI - Mi¢igana, MN - Minesota, MO - Misiiri,
MS - Misisipi, MT - Montana, NC — Ziemelkarolina, ND — Ziemeldakota, NE - Nebraska, NH -
Nithempsira, NJ — Nudzersija, NM, - Numeksika; NY — Najorka, OH — Ohaio, OK - Oklahoma,
OR - Oregona, PA - Pensilvanija, RI — Rodailenda, SC — Dienvidkarolina, SD — Dienviddakota,



TN - Tenest, TX - Teksasa, UT - Jita, VA - Virdzinija, VS — Viskonsina, VT - Vermonta, WS -
Vasingtona, WV — RietumvirdZzinija, WY - Vaiominga; CAN - Kanada: AB - Alberta, BC -
Britu Kolumbija, MB - Manitoba, NB — Niibransvika, NF — Nafaundlenda un Labrodora, NS —
Jaunskotija, NT — Ziemelrietumu teritorijas, ON - Ontario, PE — Prin¢a Edvarda Sala, SK -
Saskacevana, QC — Kvebeka.

NTR — Neotropiskais regions:

MEX - Meksikas Savienotas valstis: BJ — Baja California, CH - Chihuahua, CS - Chiapas, JA -
Jalisco, MH - Michoacan, NA - Nayarit, NL — Neuvo Leon, OA - Oaxaca, PU - Puebla, SI -
Sinaloa, SL - San Luis Potosi, SO - Sonora, TM - Mamaulipas, VC — Verakriiza; DU -
Duragngo, ZA - Zacatecas; DR — Dominikanas Republika; CR — Kostarikas Republika; GU —
Gvatemala.

INM - Indomalajas regions:

INM: BG — BangladeSas Tautas Republika; CH — Kinas Tautas Republika: (HAI — Hainan; GUX
— Guanxi; YU - Yunnan); IN - Indjas Republika (AS — Asama, BH - Bihar, JH - Dzharkhanda,
MH - Maharashtra, MP - Madhja Pradesa, OS - Orisa, PJ - Punjab; TN - Tamilnada, WB -
Rietumbengale); LO — Laosas Tautas Demokratiska Republika; MY — Mjanmas Savienibas
Republika; PH — Filipinu Republika; TH — Taizemes Republika; VT — Vjetnamas Socialistiska
Republika.

SECINAJUMI

1. Veikto pétfjumu rezultata aprakstitas 7 jaunas Omophron gints sugas, 3 sugam izveidoti jauni
sinontmi, 2 taksoniem pieskirts jauns statuss, ka ari 2 taksoniem izveidotas jaunas
kombinacijas, kop&jo Omophron Latr. gints zinamo sugu skaitu palielinot lidz 70 sugam.

2. Omophron gints sugas sastopamas 5 biogeografiskajos regionos - Afrotropiskaja regiona
(25 sugas), Indomalajas regiona (22 sugas), Palearktika (14 sugas), Nearktika (11 sugas) un
Neotropiskaja regiona (7 sugas). Lielaka sugu daudzveidiba konstatéta Kongo upes baseina
(16 sugas) un Gangas upes baseina (13 sugas).

3. Daudzas no Afrotropiskaja un Indomalajas regionos sastopamajam Omophron gints sugam
(O. (0.) capense; O. (0.) clavareaui; O. (O.) gemmeus; O. (O.) guttatus; O. (O.) interruptus
0. (0.) minutum; O. (O.) oberthueri; O. (O.) picturatus; O. (O.) riedeli; O. (O.) stictum; O.
(O.) testudo; O. (P.) alluaudi; O. (P.) depressum; O.(P.) multiguttatum) ir plasak izplatitas
neka tika uzskatits iepriekS. Apstradajot nenoteikto materialu kolekcijas, jauni izplatibas dati
iegiiti kopuma par 53 Omophron gints sugam.

4. Izmantojot nedestruktivas molekularo pétjjumu metodes iesp&jams noskaidrot problematisko
taksonu sistematisko piederibu nebojajot vértigo kolekciju materialu. Veicot molekularo
metozu aprobaciju Omophron gints morfologiski mainigo sugu pétjjumos, tika pieradits, ka
0. (0.) aequale aequale un O. (0.) aequale jacobsoni, patiesiba ir O. limbatum pasugas.

5. Ka nozimigakas morfologiskas pazimes Omophron gints sugu noteik§ana izmantojamas
aedeagus uzbiive, segsparnu rievu skaits un to dzilums, sarinporu skaits uz tausteklu pirma
posmina, sejas vairodzina un pakalkaju giizam. Kermena virsmas zim&juma formu drikst
izmantot ka identikacijas pazimi tikai kompleksa ar citam morfologiskajam pazimém, jo
daudzam sugam ta var biit loti mainiga (piem. O. (O.) americanum, O. (O.) limbatum, O.
(O.) capense, O. (O.) picturatum u.c.). Atsevisku tuvradniecigo un griiti identific€jamo sugu
noteikS§ana iesp&jams izmantot kermenpa virsmas mikroskulptiru ka droSu noteikS$anas
pazimi. P&tfjumos konstatéts, ka O. (O.) guttatus un O. (O.) affinis viegli nosakamas p&c



atSkirtbam segsparnu intervalu mikroskulptiira, savukart O. (O.) interruptus un O. (O.)
porosus viegli nosakamas péc atskiribam priekskriiSu vairoga mikroskulptiira.
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INTRODUCTION
Actuality of the research

The latest revision of the world fauna of the genus Omophron Latr. (Banninger, 1921) was
carried out in the beginning of the 20" century and is considered to be out-of-date. In the recent
years there have been several new taxa described as well as some changes in nomenclature have
been made. The major part of to date known species of the genus Omophron were described in
the end of the 19" century and beginning of the 20™ century and these descriptions are regarded
to be insufficient. In the description of new species a detailed analysis of male genitalia has not
been used which makes the precise identification of relative species impossible nowadays. In
many previously described species the insignificant differences in the pattern of the body surface
have been used as the main identification feature (Casey, 1897; Chandler, 1941; Guerin —
Meneville, 1842 et al.), which in fact testifies to variability of species. The aforementioned can
be proved by the revision of the genus Omophron Northern Mexican fauna that was carried out
in 1956 (Benschoter & Cook, 1956), which resulted in determining of 11 taxa that retained the
status of species from the 29 species initially indicated in the region.

Before the researches done within the framework of the present doctoral thesis it was impossible
to carry out a precise and objective identification of the species of the genus Omophron because
the previous identification keys were worked out only for individual regions. Moreover, the lack
of faunistic data made the real distribution of the species unclear. In order to determine the real
amount of species of the genus Omophron in the whole distribution region it was necessary to
carry out a detailed analysis of the existing bibliographic data as well as to process the specimens
(including the type material) in scientific collections applying modern coleopterological research
methods and criteria for species’ identification.

Novelty of the research

During the research all the scientific literature on the genus Omophron including the
bibliographic sources dated back to 1777 and all the original descriptions of the species have
been summarized and analysed for the first time. In the course of the research the biggest
collections of the specimens of ground beetles has been processed including the biggest part of
the previously known species’ types as well as original faunistic data not published before have
been obtained.

The research resulted in the description of 7 new species of the genus Omophron, creation of
new synonyms for 3 species, conferring a new status to 2 taxa, creation of new combinations for
2 taxa, thus increasing the total number of known species of the genus Omophron up to 70.

Based on the analysis of morphological features and genitalia structure the first identification key
of all known species of the genus Omophron has been created, in which the species are divided
on the basis of their ditribution in biogeographic regions for the purpose of facilitating the
identification.

On the basis of the research results a catalogue of the species of the genus Omophron found
worldwide has been made up. The catalogue includes 70 species from 2 subgenus. The catalogue
presents a description for each species, main differences from relative species, the synonyms
used, bibliography references, ditribution data as well as the information on the processed
specimens. In the course of the research an extensive illustrative material with pictures of species
and photos of male aedeagus has been made.



With the help of the latest microscopy methods the morphological features and genitalia
structure have been analysed, compared and estimated as well as the use of the aforementioned
for species’ identification has been assessed. It is the first time that laser scanning microscopy
methods have been used for the research of the genus Omophron and this significantly facilitates
the identification of certain species.

For the first time in the researches of the genus Omophron the DNA extraction from the dry
specimens has been used to receive qualitative DNA samples without damaging the specimens.
Based on the research results the taxonomic status of one of the species has been changed.

Research hypothesis

Carrying out a detailed analysis of the existing bibliography data, processing the extensive
scientific collections of species of the genus  Omophron and applying the modern
coleopterological research methods and criteria for species’ determining new species will be
described, new synonyms will be clarified as well as distribution for lot of species will be
precised. The use of modern microscopy methods will enable us to determine essential and
practically applied features that would facilitate the identification of the taxa.

Theses put forward for the defence

1. The fauna of the genus Omophron is considered to be insufficiently researched and the
real number of species is bigger than that known to date.

2. For many newly described species the morphological features, including genitalia
structure, have not been sufficiently analysed and compared and assessed in relation to
other species, which makes identification of the species of the genus Omophron
impossible nowadays. Therefore there might be a case that a part of the newly described
species are in fact the synonyms of the species known previously.

3. The use of the latest microscopy and molecular research methods contributes to solving
the problems of determining closely related and hardly identified species, as well as
clarifying the place of problematic taxa in the taxonomy of the genus Omophron.

4. The major part of the previously species known in the Oriental, Afrotropic and Neotropic
regions were known only through certain individuals, therefore for numerous species will
be given new distribution data while carrying out a detailed processing of the museums’
unidentified specimens.

The aim and tasks of the research

The aim of the doctoral thesis: to carry out the revision of the world fauna of the genus
Omophron.

The following tasks have been set for the achievement of the research aim:

— to summarize and analyze the data published on the species of the genus Omophron;

— to carry out the revision of specimens of all previously described taxa types and unprocessed
specimens of the leading world museums;

— to carry out the analysis of external morphological features and genitalia structure of the
species of the genus Omophron and to estimate the use of the aforementioned for species
identification;



— to assess the application of molecular methods for clarification of systematic status of
problematic species;

— to carry out the biogeographic analysis of the world fauna of the genus Omophron;

— to specify distribution and occurrence of the species of the genus Omophron;

— to prepare and publish identification keys for the species of the genus Omophron;

— to prepare and publish taxonomic revisions of the genus Omphron;

— to publish the results of the revision of the world fauna of the genus Omophron in the
international database of species of ground beetles www.carabidae.pro.

Approbation of the research results

The PhD thesis — the set of publications, is based on 6 scientific articles submitted for
publication or published in the internationally reviewed journals.

Valainis U. (in press). A review of the subgenus Omophron (s.str.) Latreille, 1802 (Coleoptera:
Carabidae: Omophron) of the Afrotropical region. Zootaxa.

Valainis U. 2011. Revision of the Omophron (Phrator) “vittulatum’ species group (Coleoptera:
Carabidae). Baltic J. Coleopterol., 11(2): 117 - 126.

Gavarane I., Kokina 1., Aksjuta K., BarSevskis A., Valainis U. 2011. Optimization of DNA
extraction protocol for DNA isolation from air-dried collection material for further phylogenetic
analysis (Coleoptera: Carabidae). Acta Biol. Universit. Daugavpil., 11 (2): 141-147.

Valainis U. 2010. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Palearctic fauna and distribution. Baltic J. Coleopterol., 10(2): 105-128.

Valainis U. 2010. Description of a new Omophron Latreille, 1802 species from Madagascar
(Coleoptera: Carabidae: Omophronini). Baltic J. Coleopterol., 10(1): 13 - 17.

Valainis U. 2009. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Mediterranean fauna and distribution. Acta Biol. Univ. Daugavp., 9(1): 63 - 72.

The research work results have been notified of at 8 international and 2 local scientific
conferences. The following theses have been published in the conference proceedings or books
of abstracts:

Valainis U. 2011. A review of subgenus Phrator Semenov, 1922 (Coleoptera: Carabidae:
Omophron) world fauna and distribution. 15th European Carabidologists Meeting, Daugavpils,
Latvia, 23.-27.08.2011. Book of abstracts: 46

Valainis. U. 2011. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Oriental Region fauna and distribution. International Conference ““Biosystematics — 2011,
Berlin, Germany, 21.-25.02.2011. Book of abstracts: 369-370

Valainis U. 2009. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Afrotropical region fauna and distribution. XIV European Carabidologists meeting. Westerbork,
Netherlands, 14.-18.09.2009. Book of abstracts: 54

Valainis U. 2009. Genus Omophron (Coleoptera: Carabidae) in entomological collection of
Swiss Federal Institute of Technology Zurich. Book of abstracts. 5" international conference
“Research and conservation of biological diversity in Baltic region. Daugavpils, 22-24 April,
2009: 152



Valainis U. 2009. Orientala regiona Omophron Latr. (Coleoptera: Carabidae) gints skrejvabolu
faunas apraksts. Daugavpils Universitates 51. Starptautiska zinatniska conference. Daugavpils,
Latvija. 15.-18.04.2009. Konferences tézu krajums: 28

Valainis U. 2008. Phrator variegatum Olievier, 1811 (Coleoptera: Carabidae) biogeografiskas
ipatnibas. LU 66. zinatniska konference. Geografija, geologija, vides zindatne. Riga, Latvija,
Referatu tezes: 167

Valainis U. 2007. A review of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
Mediterranean basin fauna and distribution. Book of Abstracts. XIll1 European carabidologists
meeting. Blagoevgrad, August 20-24, 2007: 67-68.

Valainis U. 2006. The biogeographical review of the genus Omophron (Coleoptera: Carabidae)
Palearctic’s fauna. Absracts of the Sixth Symposium of Baltic Coleopterologists. 07 — 09.09.2006.
Akademija, Lithuania: 31

Valainis U. 2006. The overview of genus Omophron Latreille, 1802 (Coleoptera: Carabidae)
world fauna and prevalance. (RAPP — 009) Suplementary abstract book 1 of VIII th European
Congress of Entomology:238

Valainis U., BarSevskis A. 2005. Distribution of Omophron limbatum (Fabricius, 1777)
(Coleoptera: Carabidae) in Baltic sea region. 3rd international conference ,,Research and
conservation of biological diversity in Baltic region”. Book of abstracts. Daugavpils University,
Daugavpils, Latvia; 20 — 22 April, 2005: 132

MATERIAL AND METHODOLOGY
Processing of the specimens of the scientific collections

In the course of the research 8472 representative specimens of the genus Omophron were
processed. The specimens represent 67 species (the data for the rest 3 species have been included
to the work from the literature sources) from more than 1000 localities (for the localities of the
processed specimen see fig. 1). The type specimens for 47 species have been processed. On the
whole 19 collections of beetles have been processed:

BMNH - The Natural History Museum, London, United Kingdom;

DUBC - Institute of Systematic Biology, Daugavpils University, Latvia;

ETHZ - Erdgendssische Technische HochSchule-Zentrum, Zurich, Switzerland,;

INBC - Costa Rica, Santo Domingo de Heredia, Instituto Nacional de Biodiversidad (INBio);
ISNB - Instit ut Royal des Sciences Naturelles de Belgique, Brussel, Belgium;

MNHN - Muséum National d’Histoire Naturelle, Paris, France;

MPUC - Russia, Moscow Pedagogical University;

MRAC - Belgium, Tervuren, Musee Royal de I’Afrique Centrale;

MZBS - Spain, Barcelona, Museum of Zoology;

PSC - Peter Schiile Collection, Herrenberg, Germany;

SAMC - lziko Museum of Capetown (formerly South. African Museum), Cape Town, South
Africa;

SMNS - Staatliches Museum fur Naturkunde, Stuttgart, Germany;

SMTD - Staatliches Museum fir Tierkunde, Dresden, Germany;

TMSA - National Museum of Natural History (previously Transvaal Museum), Pretoria,
Gauteng, South Africa;

ZIN - Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia;



ZMAN - Netherlands, Amsterdam, Amsterdam University, Institute of Zoological taxonomy,
Museum of Zoology;

ZMUC - Denmark, Copenhagen, University of Copenhagen, Zoological Museum,

ZMHB - Germany, Berlin, Museum fir Naturkunde der Humboldt-Universitét;

ZMUM - Russia, Zoological Museum of Moscow State University.

The abbreviations and names of the collections are used in accordance with the published list of
the world collections of insects (Bejsak-Collorado-Mansfeld, 2004). The abbreviations of the
collections that were not included into the published list mentioned above were made by the
author of this work.

Fig. 1. Localities of the processed specimens of the species of the genus Omophron.

Specimens preparation and dissection of genitalia

The materials of the museums’ collections have been used for the research. The species’
individuals remounted onto the entomological plates, were taken off the entomological needles
and placed into the Petri plate with warm water until the glue dissolves and the dried tissue
becomes soft. Before starting the research the samples analyzed were thoroughly cleaned off the
dirt with a wet brush.

Male genitalia preparation has been done to the representative species that are hard to identify.
While preparing, the beetle’s pygidium has been raised and genitalia have been carefully taken
out. For identifying the species of the genus Omophron the aedeagus form has been used,
therefore the beetle’s aedeagus has been carefully separated from other tissue and placed in the
10 % KOH to remove the non-scleritized tissue.

After the research had been done the analysed beetles’ individuals were mounted and glued back
to the entomological plates with a special glue applied for researches of entomological material
(Paradoxinsects). The prepared genitalia were also glued onto the small entomological plates
and pinned to the entomological needles together with the samples.

The use of molecular methods in the taxonomy of the genus Omophron



Molecular methods have been used in order to clarify the taxonomic status of O. (O.) aequale
Morawitz, 1863. This species is divided into two subspecies, one of which (O. (O.) aequale
aequale Morawitz, 1863) is distributed in Japan and Sakhalin, and the second one (O. (O.)
jacobsoni Semenov, 1922) is occured in the area from the Eastern Mongolia and North-East
China to the Far East and South Korea. The following characteristic features are common for
both species: considerably changeable pattern on the elytra and pronotum, which in its numerous
variations can resemble another similarly changeable species O. (O.) limbatum (Fabricius, 1777)
that is distributed in the largest part of Europe and its distribution area reaches Afghanistan. It
has been previously assumed that both species can be easily identified on the basis of the
aedeagus form, although the processing of extensive collections of both species representatives
(more than 550 individuals of both species have been processed) let us conclude that the
aedeagus form can vary.

In order to determine the genuine taxonomic status of O. (O.) aequale the molecular analysis has
been carried out and DNA samples from both subspecies have been extracted. The sequences
gained have been compared to the O. (O.) limbatum sequences available at the gene bank.

The samples for the research have been selected from various places of the O. (O.) aequale
distribution area (see fig. 2). DNA samples were received from the dry specimens of the
collection with the use of non-destructive research methods, thus preserving the valuable
material (see fig. 3 and fig. 4). Before extracting DNA, the analyzed specimens were washed
with ethanol (96,6 %) using a small syringe and rinsed with warm (30°C) destilled water. The
washing procedures were carried out in sterile Petri plates.

,'//
Russia )
<
2\
14 1 ‘/:
- SNy
T J) ) \
- ' { ( \
_ o T~ N
f
/ x4 i~ ‘ ’/(
A o A~ X¢
. o / / »
Mongolia .
—~— - ) ~ AN p ﬁ’.\‘\\\
China )N
P ~ ~ TS
AST Rl
W
2 - North Korea
A : )
Vo~
= .
A
Legend \
. Omophron aequale aequale Mor. )
A Omophron aequale jacobsoni Sem. N
~ “ﬂ

Fig. 2. The map of the areas of éollecting 0. aequalé individuals for the research.

Within the framework of the research the DNA extraction protocol has been modified with the
application of DNeasy Blood & Tissue Kit (Qiagen, Germany). The protocols’ modification has
been mainly due to the extension of incubation period in the amount of tissue lysis buffer and
proteinase K. The detailed DNA secretion procedure can be found at Gavarane et. al. 2011.



Fig. 3. Omophron aequale jacobsoni Fig. 4. Omophron aequale jacobsoni
Semenov, 1922 before DNA extraction Semenov, 1922 after DNA extraction
procedure. procedure.

The use of laser scanning microscopy methods for determining the species that are
particularly difficult to identify

The lack of stable identifying features makes it difficult to determine many species of the genus
Omophron. However, nowadays the opportunity to use modern laboratory equipment in the
research facilitates discovering new morphological features which contributes significantly to the
identification of the species. For the first time in the history of research of the genus Omophron
the laser scanning microscopy methods have been used.

The confocal laser scanning microscope Zeiss LSM 5 Pascal was used in the research. Before
starting the research the analyzed objects were carefully cleaned with spirit for removing
superfluous fat and dust. When carrying out a more intensive analysis of the surface it was found
that pecularities of the microstructure as a stable identifying feature can be successfully used in
determining some particular species of the genus Omophron. Before the research, the species O.
(O.) guttatus Chaudoir, 1868 and O. (O.) affinis Bénninger, 1918 distributed in Indo-Malayan
region could be precisely distinguished from each other only by the structure of male genitalia.
Differeneces in the microsculpture of elytral intervals have been proved to be a stable
morphological feature that can successfully be used in identification of both species.

The methods applied in preparing the illustrations

As a result of the research a qualitative illustrative material with the macro-photos of the
individuals of the species of the genus Omophron and their aedeagus have been prepared. The
macro-photos of the individuals exhibited in the collections of the museums were taken with the
use of the equipment available in the Coleopterological laboratory of Daugavpils University’s
Institute of Systematic Biology. The stereomicroscope Nikon SMZ 745T and the digital photo
camera Nikon Digital Sight DS-Fil have been used for making pictures, two halogen sidelamps
have been used for lighting. In order to avoid reflected light on the surface of beetles’ bodies,
some filter paper has been placed between the lamps and the object photographed. To provide
individual body’s position in the acuty the photography has been done in layers. For joining the



photo layers the computer software Helicon Focus Pro has been used. If necessary, the
additional digital processing of the photographes has been applied using Adobe Photoshop CS4.

The processed individulas of the species have been subjected to the morphometric measurements

that have been taken using the stereomicroscope Nikon SMZ 745T and software NIS Elements

F.3.2. The following measurements of all analysed species have been taken:

— Total body length (measured from the tip of the labrum to the apex of the right elytron);

— Total body width (measured at broadest point of elytra);

— width of the head (maximum linear distance across the head, including the compound eyes);

— length of the pronotum (measured from the anterior to the posterior margin along the
midline);

— width of the pronotum (measured at their broadest point);

— length of the elytra (measured from the basal margin to the apex of the elytron).

In the course of the research high-quality photos were taken. The photos of the type material are
placed in the largest world data base of ground beetles http://www.carabidae.pro.

For vizualization of the species’ distribution the methods of geomatic research have been used.
Geomatic research resulted in the creation of data base of the species of the genus Omophron.
For developing the data base GIS ESRI® ArcMap™ 10 software was applied that allows
creating thematic layers in *.shp format for each species, taking GIS ESRI® thematic world
layers (states, provinces, water bridges, water course ets.) as the basis.

RESULTS AND DISCUSSION
Description of new taxa and changes in nomenclature

The researches done within the framework of the doctoral thesis have resulted in description of
seven new species:

— Omophron (Omophron) amandae Valainis, 2010 (Madagascar);

— Omophron (Omophron) kristinae Valainis (in press) (Senegal);

— Omophron (Omophron) muelleri Valainis (in press) (Kenya, Tanzania);

— Omophron (Omophron) raivisi Valainis (in press) (Tanzania);

— Omophron (Omophron) schuelei Valainis (in press) (Zambia);

— Omophron (Omophron) sp. n. (Nepal);

— Omophron (Phrator) barsevskisi Valainis, 2011 (Cameroon, Nigeria).

The names of the newly found taxa have been created in accordance with Chapter 7 of ICZN
(1999). The new descriptions are always made on the basis of the holotype. Males are mainly
determined to be holotypes, except for the cases when they were not available. Depending on the
requirements of the scientific issues towards the design of publications, the descriptions of new
taxa may vary, although they have been made within single scheme: name of the species,
description (size, body colour, head, pronotum, elytron and genitalia), the processed material
(incl. holotype and paratypes), the species’ distribution and etymology. When describing new
taxa the main identifying features are always presented.

The research done within the framework of the doctoral thesis have resulted in nomenclature
changes for 7 taxa of the genus Omophron (see table 1):

Table 1. Nomenclature changes for 7 taxa of the genus Omophron

Previous status The changes made
O. (P.) vittulatum Fairmaire, 1894 O. (P.) alluaudi Dupuis, 1913 stat. nov.
syn. O. (P.) alluaudi Dupuis, 1913




O. (P.) rothschildi Alluaud, 1918 O. (P.) multiguttatum Chaudoir, 1850
= rothschildi Alluaud, 1918 syn. nov.

O. (0.) baenningeri Dupuis, 1912 nec | O. (O.) oblongiusculum Chevrolat, 1835

Krausse, 1915 = baenningeri Dupuis, 1912 nec Krause, 1915 syn.
nov.

0. (0.) yunnanense Tian & Deuve, 0. (0.) stictum Andrewes, 1933

2000 = yunnanense Tian & Deuve, 2000 syn. nov.

0. (0.) limbatum (Fabricius, 1777) 0. (0.) limbatum limbatum (Fabricius, 1777) stat.
nov.

0. (0.) aequale aequale Morawitz, 0. (0.) limbatum aequale Morawitz, 1863 comb.

1863 nov

0. (0.) aequale jacobsoni Semenov, 0. (0.) limbatum jacobsoni Semenov, 1922 comb.

1922 nov.

The species’ status has been renewed for one of the taxa (O. (P.) alluaudi). Previously it was
considered to be the synonym of O. (P.) vittulatum, though the detailed holotype analysis and
comparison to O. (P.) vittulatum let us conclude that morphological differences are stable and
sufficient for returning the status of species to this taxon. In comparison to O. (P.) vittulatum, O.
(P.) alluaudi is bigger, the dark elytral pattern has distinct margins, transverse dent on the base
of pronotum is bigger.

In carrying out the detailed analysis of the original descriptions and revision of the type material,
3 new species-rank synonyms have been created: O. (P.) rothschildi Alluaud, 1918 (synonym of
O. (P.) multiguttatum Chaudoir, 1850), O. (O.) baenningeri Dupuis, 1912 nec Krause, 1915
(synonym of O. (0O.) oblongiusculum Chevrolat, 1835) un O. (O.) yunnanense Tian & Deuve,
2000 (synonym of O. (O.) stictum Andrewes, 1933). The authors mentioned insignificant
differences in the colour of the body surface, punch or the shape of dark elytral pattern as the
main indentifying features, which in fact refer to species variety.

Within the framework of the doctoral thesis a separate research has been done in order to clarify
the taxonomic status of the morphologically varying species O. (O.) aequale Mor. Molecular
analyses have been carried out and DNA samples were taken from both 0. (O.) aequale sub-
species - O. (0.) aequale aequale and O. (O.) aequale jacobsoni. The sequences obtained were
compared to O. limbatum sequences available in the gene bank. Sequences for determining
interspecific variability and intraspecific variability were received during the research. A
significant interpecific variability has not been found. The results of the researches done for
determining intraspecific variability have shown that P distances between the analysed taxa vary
within the limits of 0.69 % - 0.74 % (see table 2). The biggest difference was found between the
analyzed individuals of O. (P.) alluaudi and O. (O.) limbatum, though according to the literature
data (Hebert e. al. 2003; Cognato, 2006; Raupach et. al. 2010) the differences are not sufficient
enough to let us consider these taxa to be two separate species. Besides, the research have shown
that differences between O. (O.) aequale aequale and O. (O.) aequale jacobsoni (0.72 %) are
bigger that those between O. (O.) aequale aequale and O. limbatum (0.69 %).

Table 2. Variation of P distances between the analysed taxa

Taxon Compared taxon P Distance
0. (0.) aequale aequale 0. (0.) aequale jacobsoni | 0,72 %
0. (0.) limbatum 0. (0.) aequale aequale 0,69 %
0. (0.) aequale jacobsoni | O. (O.) limbatum 0,74 %

The results of the researches have proved that O. (O.) aequale aequale and O. (O.) aequale
jacobsoni are in fact sub-species of O. (O.) limbatum (see taxonomic changes in table 1).



The use of new morphological features in the species’ identification

When elaborating the doctoral thesis, a considerable amount of collection materials has been
processed (in total 8472 individuals), which has let us assess the possibility of applying known
morphological features for identification of various species of the genus Omophron, as well as to
notice new morphological features that significantly facilitate the identification of some
particular species.

The shape of male genitalia as an essential feature for identifying species of the genus Omophron
was already proved in the 50ies of the previous century, when the revision of genus Omophron
North Mexican fauna (Benschoter & Cook, 1956) was done and due to the lack of significant
differences in the structure of male genitalia several species were given new synonyms.
However, before the research described in the doctoral thesis the shape of male genitalia was
described only for 16 species of the genus Omophron. Preparation of male genitalia was carried
out for all species of the genus Omophron processed during the research, except for the cases
when the species can be recognized only by the female specimen. When comparing the structure
of male genitalia of particular taxa that are considered to be valid species, no significant
differences were found in their aedeagus shape. This was the reason for creating 3 new
synonyms - O. (O.) baenningeri Dupuis, 1912 nec Krause, 1915 (O. (O.) oblongiusculum
Chevrolat, 1835 synonym), O. (O.) yunnanense Tian & Deuve, 2000 (O. (O.) stictum Andrewes,
1933 synonym) and O. (P.) rothschildi Alluaud, 1918 (O. (P.) multiguttatum Chaudoir, 1850
synonym).

Aedeagus structure, the amount of striae in the elytron and their depth, the amount of seta on the
first segment of palpi, labrum and metacoxa are considered to be the most significant
morphological features for the identification of genus Omophron species. The pattern on the
body surface can be used as an identifying feature only together with other morphological
features, because it can vary for many species (e.g. O. (O.) americanum, O. (O.) limbatum, O.
(O.) capense, O. (0.) picturatum etc.). For identifying some closely related and hardly identified
species (O. (0O.) guttatus and O. (O.) affinis, as well as O. (O.) interruptus and O. (O.) porosus) it
is possible to use differences in the microsculpture of the body surface. For example, the
mentioned species are possible to be easily identified through their aedeagus shape, although for
identifying female individuals some certain identifying features have not been known to date. It
has been concluded that O. (O.) guttatus and O. (O.) affinis can be easily identified on the basis
of differences in the microsculpture of elytral intervals (see fig. 5 and fig. 6), but O. (O.)
interruptus and O. (O.) porosus can be identified on the basis of the differences in the
microsculpture of the pronotum (see fig. 7 and fig. 8).



Fig. 6. Microsculpture of elytral intervals of O.
(O.) guttatus.

o

Fig. 5. Micosculpture of eIraI interals of O.
(O.) affinis.

ig. 7. Microculpture of the prootum of O. Fig. 8. icrosculptue of the prootu of O.
(O.) interruptus. (O.) porosus.

Specification of the species distribution

After comparing the data of the collections materials to the literature published to date it was
found that many species of the genus Omophron distributed in Afrotropical and Indo-Malayan
regions (O. (O.) capense; O. (O.) clavareaui; O. (O.) gemmeus; O. (O.) guttatus; O. (O.)
interruptus O. (O.) minutum; O. (O.) oberthueri; O. (O.) picturatus; O. (O.) riedeli Emden,
1932; O. (0O.) stictum; O. (O.) testudo; O. (P.) alluaudi; O. (P.) depressum; O.(P.)
multiguttatum) are much more widely distributed than it was considered before. After processing
the unidentified material in the collections, the new distribution data for 53 species of the genus
Omophron were collected.

The research has significantly changed the assumption of the distribution of the subgenus
Phrator. The latest work on the subgenus was published by Ch. Alluaud (1935) where all the
species of this subgenus known to date and their distribution were indicated (see fig. 9). The



research done within the framework of the doctoral thesis resulted in gaining new significant
data on the distribution of the species of this subgenus in Central Africa, South Africa and West
Africa (see fig. 10) as well as description of one of the newly found genus - O. (P.) barsevskisi.
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Fig. 9. Data on the distribution of the subgenus Fig. 10. Data on the distribution of the

Phrator before the research done within the subgenus Phrator after the research done
framework of the doctoral thesis (Alluaudi, within the framework of the doctoral thesis.
1935).

The list of the species of the genus Omophron

Based on the results of the research a catalogue of the species of the genus Omophron world
fauna has been compiled. The catalogue includes 70 species from 2 subgenus. The summary of
the doctoral thesis presents only the list of species with general distribution data. The
designations to the names used for description of species’ distribution can be found after the list
of species.

SUBGENUS OMOPHRONINAE BONELLI, 1810

TRIBE OMOPHRONINI BONELLI, 1810

GENUS OMOPHRON LATREILLE, 1802

SUBGENUS OMOPHRON S. STR.

Type species: Carabus limbatus Fabricius 1777

=Scolytus Fabricius, 1790: 221 [HM] (type sp. Carabus limbatus Fabricius, 1777))
=Epactius Schneider, 1791: 23 [HN] (type sp. Carabus limbatus Fabricius, 1777)
=Lithophilus Schneider, 1791: 23 [HN] (type sp. Carabus limbatus Fabricius, 1777)
=Homophron Rye, 1875: 279 (labojums)

=Andromopron Semenov, 1922: 40 (type sp. Omophron chelys Andrewes, 1921)
=Epacter Semenov, 1922: 38 (type sp. Omophron guttatum Chaudoir, 1868)
=Homophron Semenov, 1922: 41 [HM] (type sp. Omophron tesselatum Say, 1823)
=Istor Semenov, 1922: 43 (type sp. Omophron robustum Horn, 1870)



=0ligomophron Semenov, 1922: 40 (type sp. Omophron brettinghamae Pascoe, 1860)
=Paromophron Semenov, 1922: 40 (type sp. Omophron ovale Horn, 1870)
=Prosecon Semenov, 1922: 44 (type sp. Omophron gilae LeConte, 1852)
=Stenomophron Semenov, 1922: 42 (type sp. Omophron baenningeri Dupuis, 1912)
=Phromoon Lutshnik, 1933: 132 [HN] (type sp. Omophron tesselatum Say, 1823)

1. Omophron (Omophron) affinis Banninger, 1918
Distribution: INM: IN: (OS, JH)

2. Omophron (Omophron) africanus Rousseau, 1908

= distinctum Deleve, 1924: 104, nec Banninger, 1918: 108
Distribution: AFR: CAR; DRC; TA

3. Omophron (Omophron) amandae Valainis, 2010
Distribution: AFR: MG

4. Omophron (Omophron) americanum Dejean, 1831
=sayi Kirby, 1837: 65

=lacustris Casey, 1897: 301

=texanum Casey, 1897: 301, 302

=admiscens Casey, 1913: 41

=fontinale Casey, 1913: 41

=iridescens Casey, 1913: 41

=illustre Casey, 1920: 136

=lengi Casey, 1920: 135

=tanneri Chandler, 1941: 99, 100

=proximum Chandler, 1941: 99, 101, 102

Distribution: NAR: USA (AL, AR, AZ, CO, CT, DE, FL, IA, ID, IL, IN, KS, KY, LA, MA,
MD, ME, MI, MN, MO, MS, MT, NC, ND, NE, NH, NJ, NM, NY, OH, OK, PA, RI, SC, SD,
TN, TX, UT, VA, VS, VT, WS, WV); CAN (AB, MB, NB, NF, NS, NT, ON, PE, SK, QC);
MEX (CH; DU)

5. Omophron (Omophron) axillaris Chaudoir, 1868
Distribution: PAR: AF; PA; IN (HP, UP, UTH); INM: IN (PJ; BG)
6. Omophron (Omophron) bicolor Andrewes, 1919
Distribution: INM: IN (AS, WB; BG)

7. Omophron (Omophron) brettinghamae Pascoe, 1860
=laevigatum Gestro, 1888: 38

Distribution: INM: MY; BG; IN (WB)

8. Omophron (Omophron) capense Gory, 1833

=suturale Guerin — Meneville, 1842: 24

Distribution: AFR : AO; BW; MZ; KS; NM; RSA; RZ; ZB;
9. Omophron (Omophron) capicola Chaudoir, 1868
=australe Peringuey, 1888: 74

=oneili Banninger, 1949: 131

Distribution: AFR: RSA

10. Omophron (Omophron) chelys Andrewes, 1921
Distribution: PAR: IN (SM): INM: WB

11. Omophron (Omophron) clavareaui Rousseau, 1900
Distribution: AFR: DRC; RC; RM; ZA; ZB

12. Omophron (Omophron) congoense Deleve, 1924
Distribution: AFR: AO; DRC

13. Omophron (Omophron) dentatum LeConte, 1852
Distribution: NAR: USA (CA); MEX (BJ)

14. Omophron (Omophron) dissimile Deleve, 1924
Distribution: AFR: DRC

15. Omophron (Omophron) distinctum Banninger, 1918



= africanus Dupuis, 1911: 91 (nec. Rousseau, 1908: 3)

= lippensi Deleve, 1924:104

Distribution: AFR: CM; DR; RM

16. Omophron (Omophron) dominicense Chaudoir, 1868
Distribution: NTR: DR

17. Omophron (Omophron) gemmeus Andrewes, 1921

=gemma Andrewes, 1921: 190, nec Casey, 1897: 301, 304
Distribution: PAR: IN (UTH); INM: IN (AS); VT; CH (YU)

18. Omophron (Omophron) ghesquierei Deleve, 1924

Distribution: AFR: DRC

19. Omophron (Omophron) gilae LeConte, 1852

=pallidum Casey, 1897: 305

=pimale Casey, 1913: 44

Distribution: NAR: USA (AZ, CA, CO, NM, TX, UT); NTR: MEX (SO)
20. Omophron (Omophron) gratus Chaudoir, 1868

Distribution: NTR: CR; GU; HN; MEX (CH, CS, DU; JA; MH, NA, NL, OA, PU, SI, SL, SO,
™, VC)

21. Omophron (Omophron) grossus Casey, 1909

Distribution: NAR: USA (AR, IA, KS, MO, MS, OK, TX)

22. Omophron (Omophron) guttatus Chaudoir, 1868

=guttatum Banninger, 1918: 99

Distribution: INM: BG; IN (JH, OS, TN; WB); MY

23. Omophron (Omophron) hainanense Tian & Deuve, 2000
Distribution: INM: CH (HAI)

24. Omophron (Omophron) interruptus Chaudoir, 1868
=interruptus, Banninger 1918: 96

Distribution: PAR: NP; INM: BG

25. Omophron (Omophron) kristinae Valainis (in press)
Distribution AFR: SN

26. Omophron (Omophron) labiatum (Fabricius, 1801)
Distribution: NAR: CAN (NS); USA (AL, CT, DC, FL, GA, LA, MA, MD; MS, NC, NJ, NY,
PA, SC, TX, VA)

27. Omophron (Omophron) limbatum (Fabricius, 1777)

Omophron (Omophron) limbatum aequale Morawitz, 1863 comb. nov.
Distribution: PAR: JA; RU (Sakhalin Island)

Omophron limbatum jacobsoni Semenov, 1922 comb. nov.
=mongolicum Semenov, 1922: 47

Distribution: PAR: CH (GUA, GUX, HAI, JIA, NMO, SCH, SHA YUN, ZHE) MG; NC; RU
(FE)

Omophron (Omophron) limbatum limbatum (Fabricius, 1777) stat. nov.
=dubium (Herbst, 1779) (Carabus): 319

=coccinelloides (Petagna, 1819) (Nitidula): 31

=disjunctum Dalla Torre, 1877: 194

=kanalense Fauvel, 1882: 109

=maculipenne (Pic, 1901): 172

=corcyreum Sahlberg, 1903: 229

=sokolari Roubal, 1909: 373

=baenningeri Krausse, 1915:169 nec Dupuis, 1912: 42

=solskyi Zaitzev, 1916: 142

=confluens Chobaut, 1923: 32

=kraussei Csiki, 1927: 409



Distribution: PAR: AB; AF; AG; AL; AR; AU; BE; BH; BU; BY; CR; CT,; DE; EN; FR; GB;
GE; GG; GR; HU; IN; IT; KI; KZ; LA; LT; MC; MD; MO; NL; NT; PL; PT; RO; SE; SK; SL;
SP; ST; SV; SZ; SY; TA, TD; TM; TR; TR; TU; UK; YU; WS
28. Omophron (Omophron) lunatum Banninger, 1918
Distribution: INM: IN (JH, MP)

29. Omophron (Omophron) luzonicum Darlington, 1967
Distribution: INM: PH

30. Omophron (Omophron) maculosus Chaudoir, 1850
=maculosum Bénninger, 1918: 101

Distribution: INM: IN; BH

31. Omophron (Omophron) madagascariensis Chaudoir, 1850
Distribution: AFR: MG

32. Omophron (Omophron) mexicanus Dupuis, 1912
Distribution: NTR: MEX (VC, DU)

33. Omophron (Omophron) minutum Dejean, 1831
Distribution: AFR: GB; RG; SN

34. Omophron (Omophron) muelleri Valainis (in press)
Distribution: AFR: KY; TA

35. Omophron (Omophron) nitidum LeConte, 1848

=nitens Chaudoir, 1868: 60

Distribution: NAR: USA (AL, AR, GA, IA, IL, IN, KS, LA, MI, MN, MO, MS, NE, OK, TN,
TX)

36. Omophron (Omophron) oberthueri Gestro, 1892
Distribution: PAR: IN (UP, SM); INM: IN (UTH, WB)

37. Omophron (Omophron) obliteratum Horn, 1870

=sonorae Casey, 1897: 304

=subimpressum Casey, 1913: 43

=utense Casey, 1913: 43

Distribution: NTR: MEX (CH, DU, SO, ZA); NAR: USA (AZ, CA, MT, NM, TX, UT)
38. Omophron (Omophron) oblongiusculum Chevrolat, 1835

= baenningeri Dupuis, 1912 : 42 nec Krausse, 1915: 169 syn. nov.
Distribution: NTR: GU; MEX (DU, SC, OA,; PU, VC)

39. Omophron (Omophron) ovalis Horn, 1870

=ovale Horn, 1870:75;

=concinnum Casey, 1897:301, 303

=gemma Casey, 1897: 301, 304 nec Andrewes, 1920: 190

= frater Casey, 1913:41

Distribution: NAR: CAN (AB, BC, SK); USA (CA, ID, MT, OR, UT, WA, WY)
40. Omophron (Omophron) parvum Tian & Deuve, 2000
Distribution: INM: CH (GUX)

41. Omophron (Omophron) piceopictum Wrase, 2002
Distribution: PAR: CH (SCH)

42. Omophron picturatus Boheman, 1860

= hottentota Peringuey, 1885: 75

= oligoxanthum Kuntzen, 1919:113

Distribution: AFR: BW; RC; RSA; NM

43. Omophron (Omophron) pictus Wiedemann, 1823

=pictum Banninger, 1918: 101

Distribution: INM: IN (BH); BG; LO; MY; VT

44. Omophron (Omophron) porosus Chaudoir, 1868
=porosum Bé&nninger, 1918: 101

Distribution: INM: BG; IN (MH)

45. Omophron (Omophron) pseudotestudo Tian & Deuve, 2000



Distribution: INM: CH (YUN)

46. Omophron (Omophron) raivisi Valainis (in press)
Distribution: AFR: TA

47. Omophron (Omophron) riedeli Emden, 1932
Distribution. AFR: ET; KY; TA; ZB; RSA

48. Omophron (Omophron) robustum Horn, 1870
=brevipenne Casey, 1909: 276

=decoloratus Fall, 1920: 211

Distribution: NAR: CAN (AB, ON); USA (IA, IL, IN, KS, MI, MN, ND, NE, OH, OK, SD,
TX; WI)

49. Omophron (Omophron) rotundatum Chaudoir, 1852
Distribution: PAR: AB; AF; CH (XIN); HP; IR; 1Q; IS; KZ; LB: PA; SA, SY; TD; TM; TR;
UzZ.

50. Omophron (Omophron) saigonense Chaudoir, 1868
Distribution: INM: VT

51. Omophron (Omophron) schuelei Valainis (in press)
Distribution. AFR: ZA

52. Omophron (Omophron) severini Dupuis, 1911
Distribution. AFR: CM; DRC

53. Omophron (Omophron) smaragdus Andrewes, 1921
Distribution: PAR: IN (UP, UTH)

54. Omophron (Omophron) solidum Casey, 1897
=lawrencei Hatch, 1953: 69

Distribution: NAR: USA (CA, OR)

55. Omophron (Omophron) sphaericum Chevrolat, 1835
Distribution: NTR: MEX (DU; GU; VC)

56. Omophron (Omophron) stictum Andrewes, 1933

= yunnanense Tian & Deuve, 2000 syn. nov.

Distribution: INM: LO; BH; VT; TH; CH (YUN)

57. Omophron (Omophron) striaticeps Gestro, 1888
Distribution: INM: MY; LO

58. Omophron (Omophron) tessellatus Say, 1823
=lecontei Dejean, 1831: 582

=tesselatus LeConte, 1848: 152

=ellipticum Casey, 1909: 276

Distribution: NAR: CAN (AB, MB, NB, NS, ON, PE, PQ, SK); USA (AZ, CA, CO, CT, IA,
IL, IN, KS, KY, MA, MI, MN, MO, MT, ND, NE, NH, NJ, NM, NY, OH, PA, RI, SD, TX, VA,
VT, WI, WY)

59. Omophron (Omophron) testudo Andrewes, 1919
Distribution: INM: VT; LO; MY; PAR: IN (JH; SM; TN)
60. Omophron (Omophron) virens Andrewes, 1929
Distribution: PAR: UTH; UP

61. Omophron (Omophron) vittatus Wiedemann, 1823
=vittatum Banninger, 1918: 101

Distribution: INM: BG

62. Omophron (Omophron) sp. n.

Distribution: PAR: NP

APAKSGINTS PHRATOR SEMENOV, 1922

63. Omophron (Phrator) alluaudi Dupuis, 1913 stat. nov.
Distribution: AFR: AO; CM; CAR; DRC; GR; RM; FRN; SN
64. Omophron (Phrator) barsevskisi Valainis, 2011
Distribution: AFR: CM; FRN

65. Omophron (Phrator) depressum Klug, 1853



Distribution: AFR: BW; MR; MZ; NM; SU; ZA; ZB
66. Omophron (Phrator) grandidieri (Alluaud, 1899)
67. Omophron (Phrator) multiguttatum Chaudoir, 1850
=tessellatum Dejean, 1826: 24 nec Say, 1823
=somalicum Alluaud, 1935: 10

= rothschildi Alluaud, 1918: 493 syn. nov.

Izpatiba: PAR: EG; AFR: DRC; ER; ET; KY; SO; SU; TA; UG
68. Omophron (Phrator) schoutedeni Deleve, 1924
Distribution: AFR: DRC

69. Omophron (Phrator) variegatum Olievier, 1811
Omophron (Phrator) variegatum boiteli Alluaud, 1935
Distribution: PAR: TU (East)

Omophron (Phrator) variegatum sardoum Reitter, 1907
Distribution: PAR: IT (Sardinia)

Omophron (Phrator) variegatus seurati Alluaud, 1935
Distribution: PAR: TU (West)

Omophron (Phrator) variegatum variegatum Olievier, 1811
=heydeni Krausse, 1915: 171

Distribution: PAR: SP; PT; AG

70. Omophron (Phrator) vittulatum Fairmaire, 1894
Distribution: AFR: SU

The abbreviations used for description of the species’ distribution:

AFR - Afrotropical region:

AO - Republic of Angola; BW - Botswana; CAR — Central African Republic; CM - Republic of
Cameroon; DRC — Democratic Republic of Cong; ER — Eritreja; ET — The People's Democratic
Republic of Ethiopia; Federal Republic of Nigeria — FRN; GR — The Gabonese Republic; KS -
The Kingdom of Swaziland; KY — Republic of Kenya; MR — Republic of Malaviya; NM — The
Republic of Namibia; Gambia - GB; RM — The Republic of Mali; RC — The Republic of Chad;
RSA - The South-African Republic; RZ — The Republic of Zambia; SN — The Republic of
Senegal; SO — The Somali Republic; SU — Republic of the Sudan; MG — The Republic of
Madagascar; MZ — The Republic of Mozambique; TA — The United Republic of Tanzania; UG —
The Republic of Uganda; ZA — The Republic of Zambia; ZB — The Republic of Zimbabwe.

PAR - Palearctic:

AB — The Azerbaijan Republic; AF — Afghanistan; AG — The People's Democratic Republic of
Algeria; AL — The Albanian Republic; AR — The Republic of Armenia; AU — The Republic of
Austria; BE — The Kingdom of Belgium; BH — Bosnia and Herzegovina; BU — The Republic of
Bulgaria; BY — Republic of Belarus; CH — The People's Republic of China; (GUA - Guandong;
JIA = Jiangsu; NMO - Nei Mongol; SCH - Sichuan; XIN - XinJiang); CR — The Republic of
Croatia; CZ — The Czech Republic; DE — The Kingdom of Denmark; EG — Arab Republic of
Egypt; EN — The Republic of Estonia; FR — The French Republic; GB — United Kingdom; GE —
Federal Republic of Germany; GG — The Republic of Gruzia; GR — The Republic of Greece; HU
— Hungary; IN — The Republic of India: (HP — Himachal Pradesh; SM - Sikima; UP -
Utarpradesa; UTH - Uttar Pradesh); IR — The Islamic Republic of Iran; IS — The State of Israel;
IT — the Republic of Italy; 1Q — The Republic of Irag; JA — Japan; Kl — Kirghiz Republic; KZ —
Kazakhstan; LA — The Republic of Latvia; LB — The Republic of Lebanon; LT — The Republic
of Lithuania; MC — The Republic of Macedonia; MD — The Republic of Moldova; MG — The
State of Mongolia; MO — Montenegro; NC — The Democratic People's Republic of Korea; NL —
The Kingdom of the Netherlands; NP — The Federal Democratic Republic of Nepal; PA — The
Islamic Republic of Pakistan; PL — The Republic of Poland; PT — The Portugese Republic; RO -
Romania; RU — The Russian Federation; SA — Saudi Arabia; SC — The Korean Republic; SE —



Serbia; SK — Slovakia; SL — The Republic of Slovenia; SP — The Kingdom of Spain; SV — The
Kingdom of Sweden; SZ — The Kingdom in Switzerland; SY — The Syrian Arab Republic; TD -
Republic of Tajikistan; TM — Turkmenistan; TR - The Republic of Turkey; TU — The Republic
of Tunisia; UK — Ukraine; UZ — Uzbekistan.

NAR - Nearctic:

USA — The United States of America: AL — Alabama, AR — Arkansas; AZ — Arizona; CA —
California; CO — Colorado, CT — Connecticut, DE - Delaware, FL - Florida, GA — Georgia, ID —
Idaho, 1A - lowaa, IL - lllinoise, IN - Indiana, KS - Kansas, KY - Kentucky, LA - Louisiana, MA
- Massachusetts, MD - Maryland, ME - Maine, MI - Michigan, MN - Minnesota, MO - Missouri,
MS - Mississippi, MT - Montana, NC — North Carolina, ND — North Dakota, NE - Nebraska, NH
- New Hampshire, NJ — New Jersey, NM, - New Mexico; NY — New York, OH — Ohio, OK -
Oklahoma, OR - Oregon, PA - Pennsylvania, Rl — Rhode Island, SC — South Carolina, SD -
South Dakota, TN - Tennessee, TX - Texas, UT - Utah, VA - Virginia, VS — Wisconsin, VT -
Vermont, WS - Washington, WV — West Virginia, WY - Wyoming; CAN - Canada: AB -
Alberta, BC — British Columbia, MB - Manitoba, NB — New Brunswick, NF — Newfoundland
and Labrodora, NS — Nova Scotia, NT — Northwest Territories, ON - Ontario, PE — Prince
Edward Island, SK - Saskatchewan, QC — Quebec.

NTR — Neotropic region:

MEX - The United Mexican States: BJ — Baja California, CH - Chihuahua, CS - Chiapas, JA -
Jalisco, MH - Michoacan, NA - Nayarit, NL — Neuvo Leon, OA - Oaxaca, PU - Puebla, SI -
Sinaloa, SL — San Luis Potosi, SO - Sonora, TM - Mamaulipas, VC - Veracruz; DU - Duragngo,
ZA - Zacatecas; DR — The Dominican Republic; CR — Republic of Costa Rica; GU — Guatemala.

INM - Indo-Malayan region:

INM: BG — The People's Republic of Bangladesh; CH — The People's Republic of China: (HAI -
Hainan; GUX — Guanxi; YU - Yunnan); IN — The Republic of India (AS — Asama, BH - Bihar,
JH - Dzarkhand, MH - Maharashtra, MP - Madhya Pradesh, OS - Orisa, PJ - Punjab; TN -
Tamilnad, WB - West Bengal); LO — The Lao People's Democratic Republic; MY — The
Republic of the Union of Myanmar; PH — The Republic of the Philippines; TH — Republic of
Thailand; VT — The Socialist Republic of Vietnam.



CONCLUSIONS

1. Inthe result of the research 7 new species of the genus Omophron have been described, 3
species have been given new synonyms, 2 taxa have been alloted a new status as well as
new combinations have been created for 2 taxa, thus increasing the number of known
species of the genus Omophron Latr. up to 70 species.

2. The species of the genus Omophron are distributed in 5 biogeographic regions —
Afrotropical region (25 species), Indo-Malayan region (22 species), Palearctic (14
species), Nearctic (11 species) and Neotropical region (7 species). The largest variety of
species is found in the basins of the Congo River and the River of Ganga (13 species).

3. Many of the species of the genus Omophron encountered in Afrotropical and Indo-
Malayan regions (O. (O.) capense; O. (O.) clavareaui; O. (O.) gemmeus; O. (O.)
guttatus; O. (O.) interruptus O. (O.) minutum; O. (O.) oberthueri; O. (O.) picturatus; O.
(0.) riedeli; O. (0.) stictum; O. (O.) testudo; O. (P.) alluaudi; O. (P.) depressum; O.(P.)
multiguttatum) are more widely distributed than it was considered before. After having
processed the unidentified material in the collections, new distribution data were obtained
for the total of 53 species of the genus Omophron.

4. The use of non-destructive molecular research methods enabled us to clarify the
taxonomic status of problematic taxa without damaging the collection material. While
carrying out approbation of the molecular method in the researches of morphologically
changeable species of the genus Omophron it was found that O. (O.) aequale aequale and
0. (0.) aequale jacobsoni are in fact subspecies of O. limbatum.

5. Aedeagus structure, the amount of striae on the elytron and their depth, the amount of
seta on the first segment of palpi, labrum and matecoxa are considered to be the most
significant morphological features for the identification of genus Omophron species. The
pattern on the body surface can be used as an identifying feature only together with other
morphological features, because it can vary for many species (e.g. O. (O.) americanum,
0. (0.) limbatum, O. (O.) capense, O. (O.) picturatum etc.). For identifying some closely
related and hardly identified species (O. (O.) guttatus and O. (O.) affinis, as well as O.
(O.) interruptus and O. (O.) porosus) it is possible to use differences in the
microsculpture of the body surface as a certain identifying feature. It has been concluded
in the researches that O. (O.) guttatus and O. (O.) affinis can be easily identified on the
basis of the differences in the microsculpture of elytral intervals, but O. (O.) interruptus
and O. (0.) porosus can be identified on the basis of the differences in the microsculpture
of the pronotum.
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