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BBEJEHUE

Pon xyxoB-ctapununoB Quedius Stephens, 1829 (Coleoptera: Staphylinidae: Staphylininae) —
OIUH U3 Haubojee OOIIMPHBIX M TAKCOHOMHMYECKH CIOXHBIX B cemeiictBe Staphylinidae u mo
COBPEMEHHBIM IPEJICTABIICHHUSIM HACYUTHIBaET 0K0JI0 700 BHIOB, paclpOCTpaHEHHBIX B YMEPEHHOM
nosice ['omapkruku (Brunke et. al., 2016; Smetana, 2018). IIpencraBurenu Quedius 1o OOJbIICH
CTEereHU OOUTAIOT B JICCHOM MNOJCTHUJIKE, OJHAKO MX MOXXHO OOHApyXUTh M B HAlOYBEHHBIX
PaACTUTENIBHBIX OCTATKaX OTKPBITHIX JaHAMA(TOB, a TaKKe B Apyrux ouoronax. OHU BCTpEUYAIOTCS
B CaMBIX Pa3HBIX MHUKPOCTALUAX, B TOM YUCIIC TAKUX CHEIH(PHUECKUX KaK IOJOCTH IMOJ TITyOOKO
BPOCIIIMMH B TOYBY KaMHSMH, HOPHI MIJICKOTIUTAIONINX, THe37a nTull u mypaseitHuku (Coiffait,
1978; TuxomupoBa, 1973; Solodovnikov, 2006 u nap.). Pacnpoctpanenue BunoB Quedius 1o
peruoHam, JanamapTaM ¥ MUKPOCTAIMSM OTPa)KaeT KaK COBPEMEHHBIC SKOJIOTMYECKHE YCIOBUS,
TaK ¥ TajeoreorpaguuecKkue IMPOLECChl, UYTO JeNaeT JSTOT pPOJa XOpOIIed MOJENbI0 TpH
HCCleIoBaHUM OUOTHI B Ha3eMHBIX 3kocucteMax. Pox Quedius obGnanaer 607bIIMM MOTEHIIMAIOM
JUIL HBOJIIOLMOHHBIX, SKOJIOTMYECKUX M OuoreorpaMueckux HCCIEJOBAHUH, B TOM YHCIE B
MUMEIOIINX MMPAKTHYECKOE 3HAUCHUE LIEISIX.

Tem He MeHee, STOT TOTEHIIMAT COBCEM HE HCIIONB3YeTCs M0 MPUYMHE KpailHe HEJTO0CTaTOYHOU
ctenenn uzyueHHoctu Quedius. HecmoTps Ha To, uTo monuduins pojaa 3TO JTOKA3aHHBIM (akT
(Solodovnikov, 2006; Brunke et al., 2016) mpoBeneHHI0 (PHIOTCHETHYECKOTO aHANIM3a IS
BBISIBJIEHUS! MOHO(MMIETUYECKUX TpYII, HAa KOTOpBIE pPACHajaeTcsi 3TOT OIPOMHBIM KOMIUIEKC
BUJIOB, TPEMATCTBYIOT IUIOXO M3y4eHHBbIE (ayHbl M 3alyTaHHas alb(a-CHCTEMAaTHKa OTIEIbHBIX
BUOB. [IpoOieMbl BUIOBOW AMArHOCTHKH B 3TOM POJIE CBS3aHBI MPEXIE BCETO C CyOTHIIBHBIMU
MOP(]OTOTHUECKUMH PA3IUYUSAMU MEXAY OJIM3KUMU BUJAAMH C OJHON CTOPOHBI, U 3HAUUTEIHHOU
CTETEHbI0 BHYTPUBHUJIOBOW HM3MEHYMBOCTH, ¢ Jpyroil. B uwactHocTH, B IlanmeapkTuke OrpoMHBIM
npo6enoM B HamMX 3HaHUSX 0 Quedius siBusitoTcs tepputopun Poccuu u Cpennerr Asun. Hama
paboTta HampaBjieHa Ha BOCIIOJHEHHE ITHX MpoOesoB. s o6mmpHON U KpaitHe c1abo U3ydeHHOH
¢daynsl Poccuu HaMu cocTaBieH aHHOTHPOBAHHBIM KaTajor BUJIOB U OINPEAETUTENbHBIN KIII0Y, YTO
noTpeOoBaio KPUTHUECKOTO M3Y4YEeHUs OOMIMPHOM M Pa3HOPOJHOW JIMTEpaTyphl, a TaKxKe
00pabOTKH OOIIMPHBIX KOJUICKIIMOHHBIX MartepuajnoB. JlJis 3Kojorudyeckd 0Oojiee TOMOT€HHOM
tepputopuu CpenHeil A3uu TpoBe/ieHa TOJTHOIICHHAsT TAKCOHOMHYECKasi peBH3us pona. B obomx
CIy4asix Mbl CTOJKHYJIHUCh C TMpoOjeMaMH pasrpaHudeHHs BHJIOB MO MOPQOIOTHUYECKUM
MpU3HAKaM, KOTOpbIe OBUIM PEMIEHBI TPAIUIMOHHBIMU MeToaamu. OIHAKO, YYUTHIBAas aKTHBHO
Pa3BUBAIOIIMECS COBPEMEHHBIE METO/IBI pa3rPaHIUUCHUS BUIOB C YUYETOM MOJIEKYJISIPHBIX MapKepOB
U TeoMeTpuuecKkoil Mop(hoMeTpuu, Mbl IMPOBEIU MOAPOOHOE HCCIeN0BaHUE BHYTPUBUIOBOU
W3MEHYMBOCTH i Buga Quedius umbrinus. Anbda-cucTeMaThka 3TOr0 BUAAa Haubosee

IpOTUBOPCUNUBA, U €TO NPCABAPUTCIBHOC UCCICIOBAHUC C MOMOIIBIO MOJICKYJISIPHO-TCHCTUUCCKUX



1 MOp(HOMETPHUECKUX METOMOB OBLIO BBITIOJIHEHO JISi OIEHKH NEPCHEeKTHB MX Ooyiee MIMPOKOTO
MpUMEHEHHs B uccienoBanusx BuaoB Quedius Poccum, Cpenneir A3uu W JIpyrux OOIIUPHBIX
TeppuTopuil. Bce aneMeHTs Haliel paGoThl ObLTH HAMpaBJICHbI HA BCECTOPOHHEE U3YUYECHHE BUIOB
Quedius u, ocobeHHo, monyueHHus Ooyiee MOJHBIX 3HAHUU O OMopazHooOpaszum IlameapkTuku u
yJIydlieHus: pabourx METOJ0B BHI0BOI JMAarHOCTUKHU. DTO, B CBOIO OY€pelb, KPUTUYECKU BAXKHO
JUIs JanbHeiero 0Oosiee JETalbHOTO HCCIEAOBAHUSA YAaCTHBIX CIy4aeB U (UIOr€HETUYECKOM

peBusun Quedius B Oy Tymiem.

Cocmae u ouaznos pooa Quedius. C momenta orucanusi poga Quedius (Stephens, 1829) u
nepBbix myonukanuid XIX Beka (Erichson, 1839; Lacordaire, 1854; Thomson, 1858, 1859; LeConte,
1861 u np.), 4nci0 BUAOB U3 pa3HBIX 00JacTell MUPa OTHOCUMBIX K TOMY POJIY HEYKIOHHO POCIIO.
B utore Quedius mpeBpaTHiCs B OTPOMHBIM COOPHBIN TaKCOH 0€3 YETKOTO IMarHo3a, Mo3JHee
ynomuHaeMbIi kak «Quedius complex» (Chatzimanolis et al., 2010).

C MoMeHTa ero MepBOOIMCAaHUS M /IO HACTOSALIET0 BPEMEHU COCTAaB poOJia HEOIHOKPATHO
nepecmatpuBaiics (Coiffait, 1978; Brunke et al., 2016 u ap.). Tak, B COOTBETCTBUU C CHCTEMOMH
pona, MPHUHATOW B HACTOAIIEE BpEeMs WM TPEACTABICHHON B TIOCICIHEM MHPOBOM KaTaiore
cradpunuung (Herman, 2001), pon Quedius pactipocTpaHeH 1Mo BCEMY 3€MHOMY IApy W BKIIOYAET
okomo 800 BumoB. Kpome Toro, poa paszerneH Ha JAeCSITh JHMIIEHHBIX OJHO3HAYHBIX
JUArHOCTHYECKUX NMPU3HAKOB MOJPOJOB TaK, YTO 3HAUYUTEIHHOE YMCIO BUIOB OTHECEHBI K TOMY
WM UHOMY TIOJIPOJTY YCIIOBHO.

B mocnennee necsaTuiieTue Ha OCHOBaHUM cepur kak Mopdonormueckux (Solodovnikov, 2006;
Solodovnikov, Schomann, 2009; Brunke, Solodovnikov, 2013), Tak u monexynsapubsix (Brunke et
al., 2016) uccrnenoBanuii ObLIO MMOKa3aHO, YTO Quedius — UCKITIOYNUTETBLHO TOJIADKTHYECKUIN pojl, B
OTIUYME OT MPUHUMAEMOr0 paHee MPEJCTaBICHHUS O OUIONIIPHOM pachpocTpaHeHuu. Hampumep,
OBLIIO BBISBIICHO, YTO BCE dHJEMUYHBIC BHUIbI HoBO# 3emaHmuu u ABCTpaiwu, paHee ONMUCAHHBIE
kaKk Quedius, naxe He oTHOcATCA K moaTpubdbe Quediina, W MOJDKHBI OBITH pacTpeeseHbl Cpean
paHee ONMHMCAHHBIX M HOBBIX POJOB moaTpuObl Amblyopinina (Solodovnikov, 2012). Ilpu stom
OUYEBUJHO, 4TO poll Quedius He MOHO(DUINYCH JaK€ B TAKOM Y3KOM TOJAPKTHUYECKOM MOHUMAaHUU
(Solodovnikov, 2006; Brunke, et al., 2016) u HyXmaercs B peBu3UU. HekOTOphIE €ro MOIPOIBI
BEPOSITHO CTaHYT CaMOCTOSITSIIBHBIMU pojiaMu, Harpumep, Quedius s. str. wia Microsaurus, TOT1a
KaK Jpyrue, Harpumep, nonudunetndaeckuii noapoa Raphirus, IpeTeprnsT U3MEHEHUSI HE TOJIBKO
paHra, HO U COCTaBa.

Tpamummonno (Ganglbauer, 1895; Porta, 1926 wu np.), npencraButeneir poma Quedius
OTpEeACsIN MO HAJIMYUIO TOATrTA3HUYHBIX TIpeOHell U ¢dopMe MepeAHerpyau € XapaKTEpHO
MOAOTHYThIMU TuUnomMepamu. OJIHAKO, KaK CTajJ0 W3BECTHO MO3JHEE, MOATrIa3HUYHbIE TPEOHU Y

Pa3sHbIX BHJOB HE BCCrJa IrOMOJIOTHYHBI, @ MOJOTHYTBLIC THIIOMCPBI — OYCHb TOMOIIIaCTUYHBIHN



MPHU3HAK M YacTO BCTpedaeTcs W B Jpyrux pomax TpuOsl Staphylinini (Solodovnikov, 2006). C
y4eTOM TOCJEeIHUX JAHHBIX [UIsi JAUarHoCTUKU [onmapkTuueckux mpencraButeneid Quedius
WCIOJNIB3YIOT CIEAYIONIYI0 KoMOUHauio mpusHakoB (Smetana, 1971; Coiffait, 1978;Solodovnikov,
20006):

— HAJIMYME XOPOUIO PAa3BUTHIX MOATIA3HUYHBIX TPEOHEH, TAHYIUXCS OT mIed A0 (WM MOYTH JI0)
OCHOBaHUSI MaHAUOYIT;

— HE3HAYUTEJIbHO YJUIMHEHHbIM NepBbl UWIEHWK YCHUKOB (HE JJIMHHEE BTOPOTO M TPETHETO
YJICHUKOB BMECTE B3SIThIX);

— TMIOJIOTHYTHIE W JIATEPAIbHO HEpa3IMYUMbIE THUIIOMEPHI TEPEAHECITUHKH, OTICICHHBIE OT
MIPOCTEPHYMa BUAUMBIM IIIBOM;

— OT OAHOH 10 TpeX LIETUHKOHOCHBIX MOP B KaXKJJOM U3 JIBYyX MEIUAIbHBIX PSAJOB MEPEIHECITUHKY;
— ME30CKYTEJUTyM C IByMsl 0a3aibHBIMU I'PEOHSAMU;

— SIUIUIEBPBI HAIKPBUTHIA 0€3 MPOJO0IBHOTO Psijia MIMITOBHUIHBIX XET;

— 3jearyc ¢ OJIHOM mapamepoill (BO3HHUKILIEH B pe3yJbTaTe CpacTaHHUs Mapbl Mapamep), OOBIYHO
CHa0KEHHOW TYNBIMH U KOPOTKMMH CEHCOPHBIMU IIETHMHKAMU Ha €€ BHYTPEHHEW CTOpOHE Yy
BEPILUHBI.

Tem HEe MeHee, NEpEUNCIICHHBIC MPHU3HAKU HE SIBISIFOTCS CHHANIOMOP(USMH, TOCKOJIBKY YKe
nokazano (Brunke, et al., 2016), 4ro pgaxke B OIrpPaHWMYEHHOM COCTaBE€ pOJ OCTACTCS
nonuduIeTHYeCKUM. OJTa KOMOMHAIMS TPU3HAKOB IMPEACTaBIseT CO0O0i CKopee KOMILIEKC
HanOosiee XapakTEepHBIX OTIMYMN BUIOB Quedius OT BUAOB JIpyrux poaoB TpuObl Staphylinini B
MHUpOBOM MaciiTabe. B Hactosimieit pabore poa Quedius TPUHUMAETCS B COOTBETCTBHH C
MIPUBEJICHHBIM IMAarHO30M M B KaUeCTBE MONU(DUICTHICCKOTO [ 0TapKTHYECKOTO TAKCOHA B COCTaBE
mectu noapoAos: Distichalius, Megaquedius, Microsaurus, Paraquedius, Raphirus u Velleius, xak
9TO MPHUHATO HampuMmep B HoBeimem kartanore cradpuwimnup Ilameapkruxu (Schiilke, Smetana,

2015).

Jlokanvnvie gpaynovt Quedius u cmenenv ux uzyuennocmu. ®ayna pona Quedius (B ero 6osee
y3koM moHuMaHuu B mpenenax CeepHoro [lomymapus) u3yueHa odeHb HEpaBHOMEpPHO. B aTom
oTtHomeHnn Toinbko CeBepHas Amepuka u LleHTpansHas EBpomna m3y4deHBI JOCTATOYHO XOPOIIO.
®dayna Quedius CeBepHoit AMepuku Oblia peBu3zoBaHa eme B 1971 roxy (Smetana, 1971) u B
MOCIIEAYIOIIEM HEOJTHOKPATHO JIOTIOJHSIIACh KaK aBTOPOM PEBU3UH, TaK U IPYTUMH CTIeHATNCTaMU
(Smetana, 1971, 1978a, 1990; Gusarov, 2001; Majka u np., 2009; Smetana, Webster, 2011 u ap.).
[lo wmcropmyeckuM mpuuMHAM eme OoJiee TIATeNbHO HM3y4yeHa QayHa Quedius LleHTpanpHON
EBpomnsr (Schaum, 1852, 1859; Redtenbacher, 1857; Waterhouse, 1858 u ap.), aJis KOTOpPO# B CBOIO
ouepelb HMEETCS COBpeMeHHas oboOmaromas padoTa ¢ OmpenenuTeIbHBIMUA KIIOYaMU U

uHopManueit o 6nosoruu U pactnpocrpanennu Beex BunoB (Schiilke, Assing, 2012).



Jlig Ipyrux peruoHOB CTOMT BbLAEIUTH peBu3mio ¢ayHsl Kurtas (Smetana, 2017), nybnukanus
KOTOPOH COCTOSIIOCH OJiaromapsi 0000IEHNI0 MHOYKECTBA CTAaTe Kak caMOTO aBTOpa, Tak M psja
cnenanuctoB w3 Kuras (Hu et al., 2012; Cai & Zhou, 2015; Zheng, 2003; Zheng et al., 2006,
2007; Zhu et al., 2006 u np.). Tem He MeHee, NaHHYIO MOHOTpapHIO MPEKIECBPEMEHHO HA3bIBAThH
HCYEpIbIBAIOIICH, MOCKOJIbKY COOpOB M TaKCOHOMHMYECKHX paboT mo ¢ayne Kuras Bce eme
HegocTtaToyHo. bonbiioe yucno BunoB Quedius, 0COOEHHO M3 Pa3HOOOPA3HBIX TOPHBIX PETHOHOB
Kuras, oueBUIHO, OCTAIOTCS HEOTTMCAHHBIMHU.

OcrasbHble PETHOHBI U3yUYEHBI XyKe, MO0 He M3ydeHbl COBCeM. Takasi HEpaBHOMEPHOCTh BO
MHOTOM OOBSICHSIETCSI Kak ocoOeHHOCTAMU (ayHbl Quedius, Tak U UCTOPUUYECKUMH MPUUMHAMH.
Tak, manpumep, payna Quedius CeBepHOl AMepUKH JTOBOJILHO OemHast U 10 peBusun 1971 roma
(Smetana, 1971) Oblna HeuccleIOBAHHOW, MOATOMY CJIOXHOCTEH B TaKCOHOMUU BHJOB 3TOTO
pEeruoHa, BBITEKAIINX U3 HEOOXOIUMOCTH MPOBEPSATH MHOTHUE MCTOPUYECKHE PAOOThI M THUIIOBOU
Marepuai, MpPaKTHYecKu He Obl1o. HampoTuB, onHa W3 OCHOBHBIX NPHYUH HEIOCTATOYHOM
M3YYEHHOCTH OTAENbHBIX peruoHoB 3anaaHoi u KOxnoit [TaneapkTHKU COCTOUT UMEHHO B TOM, YTO
pa3HBIMH aBTOpaMu ObLIO OMYyOJIMKOBAHO MHOKECTBO HECOTJIACOBAHHBIX CTAaTeH C OMHCAHHUSIMH
HOBBIX BHUJIOB WM WX BApUETETOB HAa OCHOBAaHWUU (PparMEHTApHOTO Marepuaia u 0e3 ydera
0COOEHHOCTEH BHYTPUBHUI0BOI M3MEHUYUBOCTH.

Enuncteennniii Tpyn no dayne Quedius 3anamnoit [laneapkTuky (B IIMPOKOM €€ CMBICIIE OT
3anmagaoii EBpombl mo o3epa baiikan Ha Boctoke W AdranucraHa u Mpana Ha rore) Obur
omyo6nukoBaH B 1978 (Coiffait, 1978). B Hero BouuIM omnpeaenuTeNbHbIE KIIOYH, JUarHO3bl BCEX
BUJIOB, OIMCAHUS Psja HOBBIX BUIOB, MH(OpMAIHsS O pacIpOCTpaHEHWH U OWOJIOTUH BHJIOB, a
TaK)Ke WUTIOCTPAlMU KakK MPHU3HAKOB BHEIIHEW MOp(OJIOruM, TaK M CTPOEHUS 3jiearyca CamIioB.
HecMoTpss Ha yHUKanbHYI0 3HAYUMOCTb JIaHHOW MyOiHMKanuu, OO0NbIIoi 00BEM JaHHBIX,
MMOBEPXHOCTHAsI MPOpabOTKa TAKCOHOMUYECKUX JIeTael 0e3 yuera BHyTPUBUIOBONH U3MEHUYUBOCTH,
a Takxke KpaitHe (parMeHTapHBI MaTepuan NPUBETH K TOMY, YTO MHOTHE BHUIBI OIHCAHBI
HEKOPPEKTHO W HYXIAIOTCSA B PEBU3MM M Tiepeonucanuu. [Ipu s3rom mMHOrme onmucanueie Kyaddo
BUJIBI YK€ cBeZieHbl B CMHOHUMBI (Solodovnikov, 2004; Assing, 2017, 2018 u ap.).

B roapr Hanucanusi GONBIIMHCTBA BBIMICTIPUBEACHHBIX TPYAOB, poa Quedius paccMaTpUBaICS B
CBOEM MaKCHUMaJlbHOM, BCECBETHOM COCTaBE, HO TEPPUTOpHUAIbHAS OTPAaHUUYEHHOCTh MCCIEA0BaHNN
parioHamMu ['OnapKTUKM MOCTYKHJIa TPUYUHONM TOTO, YTO ‘KJIACCHYECKOE pasleleHue poja Ha
MOAPOBI HE BBI3BAIO 0coOBIX Tpobiem, xoTsa u Kyadds (Coiffait, 1978) u Cmerana (Smetana,

1971, 2013) BHOCWIM ONIPEIC/ICHHbIE U3BMEHEHHS B CUCTEMY.

Cmenenv usyuennocmu Quedius Poccuu u Cpeoneii Azuu. OOmWUpPHBIE W OTYACTH
TpyaHoOOoCTynHbIe Tepputopun Poccun u CpenHelr A3uM OCTalOTCS OJHUMHU U3 Hambosee ciabo

n3ydeHHbIX pernoHoB ['omapkTuku. IlepBeie ynomunanus o Bunax Quedius ¢ Teppuropun Poccun



MpUHAISKAT XOTryTy, OMyOJMKOBAaBIIEMY HECKOJIBKO (ayHHCTUYCCKUX CIUCKOB CTa(HIUHU
Kagka3za (Hochhuth, 1849), a Takxe Poccuu u conpenensubix Tepputopuii (Hochhuth, 1851, 1862).
[TepBoie Buabl Quedius ¢ tepputopun Poccum Obutm omucanel ¢ CeBepo-3amanHoro Kaskaza
(Hochhuth, 1849; Eppelsheim, 1878a, b, 1889; Roubal, 1911). B To xe Bpems pa3HbBIMH aBTOpaMu
OBLJIO TIPUBENICHO WJIM OMKMCAHO HEKOTOpOE KOJIMYECTBO BUIOB M3 EBpormeiickoit wactu Poccum
(Poppius, 1908), Cubupu u lansaero Bocroka (Fauvel, 1875; Eppelsheim, 1886, 1887; Bernhauer,
1902; Roubal, 1914, 1929). O1u paboThl NOCTY>KUIH TOJTYKOM JAJIsl AAbHEHIINX MCCIEIOBAHUNA U
HAKOIUICHUS MH(POPMAIIUU O PACIIPOCTPAHEHUHU B OMOJIOTHUHU pa3HbIX BUA0B Quedius Poccun.

Ha nporsbkenun nocnenyrommx XX u Hadasnma XXI cToneTuid KOJIMYECTBO TaKCOHOMUYECKUX
nyonukauuii o Bunax Quedius Poccun BO3pociio, B TOM 4YMCIE DSl BUJOB ObUIM OMHCAHBI WM
yKa3aHbl BHepBble. ['eorpagus takux paboT oxBaTuia pasHble pailonsl Kapkasza (Coiffait, 1967;
Solodovnikov, 2002a, b, 2004), Antas (Coiffait, 1969), Cubupu (Kupmenodmnar, 1933; Coiffait,
1975; Smetana, 1978b, 1995), Nansaero Boctoka (Smetana, 2003; Solodovnikov & Hansen, 2016;
Smetana & Shavrin, 2018) u npyrux peruono. OqHaKO HAMOOJBIINI IJIACT pabOT, HAKOIIJIEHHBIX
3a MOCIEIHHE IIOJITOpa CTOJETHs, COCTOMT W3 (ayHUCTUUYECKUX MyONIMKanui, H3IaHHBIX B
Pa3HOOOPa3HBIX JOKAIBHBIX JKypHalaX, BECTHHKaX M Te3ucax KoHdepeHuui. Takue myOnuKarmm
gaie BCEro TPUYPOYCHBI K aIMUHUCTPATUBHO-TIOJIMTUYCCKUM BBIIETAM, Kak Hampumep,
Pecniy6muka Komu (Iwnos, 1975; Konakosa, 2011a, b), Kpemmckast Pecy6uka (I'ycapos, 1989),
Tynbckas (opodees, 2013), Camapckas (I'opecnaBenr u ap., 2002; TI'opecnasem, 2014, 2016) u
PocroBckas obnactu (XauukoB, 2017), Pecnybmuka Mopposust (Pyuun, 2016), Yysamickas
Pecriyonuka (Cemenos, Eropos, 2009, 2010), Kamuarckuii kpait (PsOoyxun, 1999, 2008, 2010) u
MHOTHE JpyTre. B HEKOTOPBIX CITy4astX OHH ITOCBSIICHBI OTICITBHBIM TOPHBIM MacCHBaM, HaIIPUMEDP
takuM kak Ypan (Konecaukosa, 2008, 2010, 2012 u nap.), Kaska3 (ComogoBuukos, 1998, 2002a.
200b, 2004), Kyszueukuit Anartay (babGenko, 1991) u 1p.; 3amoBeIHBIM TEPPUTOPHUSIM U
HanuoHadbHBIM mapkaMm: [lewopo-Unbruckuit 3anoBeanuk (KonecnukoBa, TackaeBa, 2003),
Kurynesckuii 3anoBennuk (I"opecnasern, 2010), HanmoHansHbIHN mapk “Memepa” (Cemenos, 2009
u 1p.), MopnoBckuii npupoaHsiid 3anoBeaHuk (CemenoB, 2017 u mp.), Bucumckuii 3amoBeqHuk
(YxoBa, 1999), 3anosenuuk “‘/lenexkun Kamenp” (Epmaxos, 2003), Kabapauno-bamkapckuii
BBICOKOTOpHBIH 3aroBeAHUK (Alb10B, 2015) u np. Kak npaBuio, Takue myOauKaluy He BKIFOUEHbI
B MUpoBBIe Onbmmorpaduueckue 6a3pl manHbIx (Web of Science, Scopus u ap.) u 001men3BeCTHBIE
katasioru ctabuauau (Herman, 2001; Schiilke, Smetana, 2015). CiaenoBarenbHo coaeprkaIiascs B
HUX UHPOPMALIUS O PACIIPOCTPAHEHUU M OMOJIOTHH BUAOB Quedius 0cTaeTcs Malo0CTyTHOM.

[IpumMedarennbHO, YTO 33 BCIO HCTOPHUIO CYIECTBOBaHHS pona Quedius NIiast HETO HE OBLIO
omyOJIMKOBAHO HU OJHOW CIIeMalIbHON o0oOmatomei padboTsl, mocBsmeHHon ¢ayHe Poccun. Bee
HMMEIOIIUECs CIUCKHU BUIOB Quedius 0OBIYHO BXOJWIM B COCTAB KAaTaJOTOB U CIUCKOB JKYKOB WU

crapunuauyg B uenom. Takue myOnukanuu no ¢ayne Poccun mim ycrapenu, Wid MPeICTaBIsIOT



cOOOW CNHCKH BHIOB C MHHHMAaJHHOH, SIBHO HEIOCTATOYHON HH(pOpMaimeir o mx MopQoIorHH,
pacnpocTpaneHud U 6uosoruu. CoBepIIEHHO OTCYTCTBYIOT ONpENEIUTEIbHbIE KIIIOUH, HE CUUTAs
KpaiiHe HEMOJHBIX U yCTApEeBIINX OMpeaenuTeabHbIx Tabmuil ¢ 11-10 Bunamu Quedius (SIkoOcoH,
1905; bornanoB-KatekoB, 1930) u no3anee ¢ 50-to (Kupmenbnart, 1965).

Cpeny TaKCOHOMHYECKHMX KaTajloroB, BKIIIOYAIOUIMX BUAbI Quedius U aKTyaJbHBIX Ui (ayHbI
Poccun, cnenyer Bbyienuth kartajor craduiuHua CCCP TuxomwupoBoi (1973), xoTophlii k
HACTOSIIEMY BPEMEHHU YCTapesl U B KOTOPOM OTCYTCTBOBAJIM CCBUIKM Ha JHOObIE MpPEIbIIyLIHe
yka3aHus BUJ0B. B 6onee coBpemennom karanore cradummnuy Ilaneapkruxu (Schiilke, Smetana,
2015) Takxe HET CCHUIOK, MOJATBEPKAAIONINX JTaHHbBIE [0 PACIPOCTPAaHEHUIO, KOTOPOE MPUBEICHO B
obmem Bune. Hampumep, tepputropus Poccuu B 3TOM KaTanore pasziefieHa BCEro Ha IIeCTh
KpyHHBIX pernoHoB. [loxanyii, cambiM HHPOPMATUBHBIM KaTanoroM cradunuuua mupa u Quedius
B 4YacTHocTH, ocTtaercs karajor Xepmana (Herman, 2001), B koTopom mepeuyucieHa BCs
3apyOekHasi U HEKOTOpasi pOCCHIICKas JIuTepaTypa ajis Kaxaoro Buga. OgHako, U B 3TOH pabote
Tak)Ke He ObUTH yuTeHbI (hayHHUCTUYECKUE MyOIHUKAI|K 110 pa3HbIM peruonaM Poccun.

Takum 00pa3oM, HECMOTpPsI Ha JOCTAaTOYHO OoJbION 00beM myOnukauuii o Quedius Poccun,
MMOHMMaHHE TaKCOHOMHH, U3MEHYMBOCTH, PACIPOCTPAHEHUSI U OMOJIOTUM MHOTHX BHJIOB OCTAaeTCs
KpaiiHe (parmentapHsiM. Hekoropeie omnucanHbie M3 Poccum BHIBI A0 HACTOSIIETO BPEMEHU
W3BECTHBI JIMIIb 110 MEepBOONUCcaHusIM. JJi1 MHOTHX perroHoB Poccun He yKa3aHO HU OAHOTO MO0
eauHu4YHble BUIBl Quedius. boiee TOro, B COOTBETCTBHM CO CTaThsIMH MOCJIEIHUX JECATUICTUN
(mampumep, Smetana, 2003; Solodovnikov & Hansen, 2016; Solodovnikov & Shavrin, 2018)
OUEBUJIHO, YTO OCTAIOTCSl NMPAKTHUUECKH HEU3YUEHHBIMHU JIOKAJIbHbIE (payHbl TaKUX OOIIMPHBIX U
OnmaronpusaTHbIX I Quedius B MPUPOJHO-KIMMATUYECKOM OTHOILIEHHWH PETMOHOB Kak AnTail u
Janpauit BocTok.

Jlo nacrosimero Bpemenu ¢ayHa Quedius CpenHeil Asmm Takke OblIa W3ydeHa KpaifHe
¢dparmenTtapro. [lepBrie coOpannbie B CpenHeit Azun matepuansl Quedius nonanu B EBponelickue
My3eu B KoHle XIX Beka, YTO MO3BOJWIO ONUCAaTh B OOIIEH CIIOXKHOCTH 11 BUAOB TakKUM aBTOpaM
kak Onmnenscreiim (Eppelsheim, 1888, 1892), JIymnie (Luze, 1904) u bepnayap (Bernhauer, 1918). K
COXKaleHuro, y onucanuii BUnoB Quedius koHna XIX nHauama XX BEKOB He OBLIO €IHHOTO
CTaHJapTa ¥ OHM MOTJH OBITh KaK MOAPOOHBIMH, TaK M OYEHb KpaTKUMHU. boiee TOro, oHH He
BKJTIOYQJIM PUCYHKH 37I€aryCcoB, YpEe3BbIYaiiHO BaYKHBIX JIJIsI TUATHOCTHUKUA M UASHTU(UKAIIUN BUIOB
B COBPEMEHHBIX YCIOBUSX. TeM He MeHee, HEKOTOPhIE U3 3TUX BUAOB MO3/IHEE OBLIN MEePEONHCaHbI
Ha OCHOBaHMM BHemHedl wmopdonorun B peBusuu ['pupemnu (Gridelli, 1924), Ho mnepssie
n300pakeHus CTPYKTYp 3/earyca nosBuiauch tuuib B 1938 rony (Wiisthoft, 1938).

Cy1iecTBeHHBIN, HO IPOTHBOPEUYUBHIN BKJIaa B u3yueHue Quedius Cpennerr Azuu BHec Kyaddo
(Coiffait, 1954, 1955, 1963, 1967, 1969, 1970, 1975, 1978). B ero myOGnukamusx HOSBHINCH

NCPBLIC WITIOCTPAIIUU 3ACaryCoB MHOTUX YK€ U3BCCTHBIX U OIMUCAHHBIX UM HOBBIX BHUIOB. Taxoxe



BuIbl 3 CpemHeidl A3WU BOILIM B €r0 BBINICYIIOMSHYTHIC ONPEeACTUTeNbHbIC TaOmusl Quedius
3anagnou Ilaneapkruku (Coiffait, 1978). K coxanenuro, maorue Buabl B myonukanusx Kyaddo
ObUTH OMNHUCAHBI MO (PparMeHTapHOMY MaTepHaly, TUIIOBBIE SK3EMIULSIPhl YacTH BHJIOB HE OBLIU
WCCIIEIOBAHbI, 2 HEKOTOphIe Ooyiee paHHHME MyOIMKAIlMU, HAPUMEpP C ONMUCaHUSMU BUAOB Jlyie
(Luze, 1904) BooO111e ObUTH yITYIIICHHI.

B ortmumumm ot daynel Poccum, uncio daynucruueckux padotr no Quedius Cpenneit Azum
BBITIOJIHEHHBIX MECTHBIMU aBTOpPaMH HeBeNUKO. IIpu 3TOM, MO mpUYMHE OTCYTCTBUS XOpOUIEH
TAaKCOHOMHYECKON 0a3bl, omnpeneicHus BUIOB B Takux paborax (Kamees, 1984, 1985, 2002;
Kanpipos u nip., 2014; I'abnynnuna, 2016) oueHb HEHAIEKHBI.

Takum o0pa3om, oueBUAHO, 4TO B [lasieapkrrke umeHHo Tepputopun Poccun n Cpeaneit Asuu
SBIIAIOTCS HaWMEHee W3yYeHHBIMH U, CIIeJIOBaTeIbHO, HYXKIAIOTCS B pa3paboTke, Kak Ha

(bayHI/ICTI/I‘-IeCKOM, TaK 1 HA TAKCOHOMHWYCCKOM YPOBHIX.

O npooneme pazecpanuuenusn 6uoos 6 pooe Quedius. Hexoropbim Bugam Quedius CBONCTBEHHA
CWJIbHAs M3MEHUYUBOCTh KaK MPHU3HAKOB BHEIIHEW MOP(}OIOrHH, HAIPUMEP OKPACKH HAIKPBUIUH Y
Q. suramensis (Solodovnikov, 2002a), Tak u cTpoeHus sjaearyca, Hanpumep y Q. umbrinus
(Solodovnikov, 2002a; Assing, 2018 u ap.). 3Ta 0COOEHHOCTH NPUBENA K TOMY, YTO pa3Hble (pOpMbI
HEKOTOPBIX IIMPOKO PpACHpOCTPaHEHHBIX BUAOB, Kak Hanpumep (. boops, Q. limbatus,
Q. scintillans, Q. suturalis n npyrux, ObUIM HEOJHOKPATHO OIHUCAaHbI KaK pa3HbIC BHUIBI.
3HauyMTeNbHAs U3MEHUYUBOCTD cpeltn Quedius CBOINCTBEHHA HE TOJIBKO IIUPOKO PACIPOCTPAHEHHBIM
BUIaM, HO M JIOKAJIbHBIM SHJIEMHKAM.

TpaauIIMOHHBIA TOAXOJl MCCIEIOBAHUS TaKUX BHIOB COCTOUT B MU3yUEHHH PENPE3CHTATHBHON
BBIOOPKH 3K3EMIUISIPOB BUA CO BCETO apeasa. DTO MO3BOJISET COCTABUTh MIPEJICTABICHHUE O pa3Maxe
W3MEHUYMBOCTH M HCCJENOBATh BUJ Ha MPEAMET HAUYMS XHATYCOB MEXKIY COOTBETCTBYIOIIUMU
dbopMaMu W3MEHUMBOCTH. B ciiydasx ¢ oTnenbHbIMH BugamMu Quedius 5TO OKa3bIBaeTCs
HEBO3MOXXHBIM TTOCKOJIBKY TpPaTUIIMOHHBIE MOP(OIOTHYECKAE METOIbl OICHKH MOJMMOP(HBIX
MPU3HAKOB HE JIal0T BO3MOXKHOCTH OJJHO3HAUHO HANTH XMATYC MEXIY HUMHU. XOPOIIUM MPUMEPOM
Takoro Buaa B Quedius siBngercss Q. umbrinus K KOTOPOMY MO COCTOSIHUIO Ha HACTOSIIIUNA MOMEHT
cBe/IeHO B cHHOHUMBI 12 Bu0B (Assing, 2018, 2019). Tem He MeHee, 3a4acTy0 3TH BU/IbI CBEJICHBI
B CHHOHHMMBI TIPOCTO Ha OCHOBAaHUM KPATKOW KOHCTATaIllMM MIMPOKOTO TUara3oHa W3MEHYHBOCTH
Q. umbrinus, IpU TOM, YTO PEBU3UHU BHJIA C U3yUYEHUEM PENPE3EHTATUBHON BHIOOPKHU SK3EMILISPOB
CO BCEro apeaia OTCYTCTBYIOT H, Ooyiee TOro, caMm apeai BUAa, OCOOCHHO €ro BOCTOYHAs TpaHMIIa,
710 CHX TIOp HE MCCIICIOBAHBI.

Cpeau apyrux rpynn KyKOB JAJisl PEHICHMs CIOXKHBIX CIy4aeB M3MEHUYHMBOCTH XOPOUIO cels
3apEeKOMEH/IOBAIM W  YCIENIHO MPUMEHSIOTCS METOAbl OCHOBAHHBIE HA HCIOJB30BAHUU

MOJIEKYJISIpHBIX B MopdomeTpuueckux naHHbIX (Bai et al., 2018; Bergsten, 2017; Salinas et al.,
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2017 wu gp.). OmgHAaKo, K COXKAJCHUIO, TaKHE€ METOIBl TOJBKO HAOMPAIOT TOMYJSPHOCTH B
uccnenoBanusax crapmwmann (Song et al, 2014; Serri et al,, 2016) u, COOTBETCTBEHHO,
METOJI0JIoTHYecKasl 0a3a HyXmaeTcsi B pa3paboTke. Tem He MeHee, OUEBHJHO, YTO M B CiIydae
Quedius HEOOXOOUMO TPUBJICYCHHE JONOJHHUTENBHBIX METO/MOB, KOTOpBIE 3a4acTyl0 He

IpOoTUBOPCUAT TPAAUITHNOHHBIM JaHHBIM, a IMOAACPKUBAIOT U paCIIUPAIOT UX.

Hcxons u3 BCEro BBIMIEU3T0KEHHOTO, AKTYaJbHOCTh M CTeNeHb Pa3padOTAHHOCTH TeMbl
HCCJIeI0BAHUA MOTYT OBITh CPOPMYIIMPOBAHBI CIICAYIOLUIMMHU TE3UCAMU:
— pon Quedius — onuH u3 HauOoJiee CIIOXKHBIX U OOBEMHBIX Cpeld >KYKOB CTaQWIMHUI,
MPECTABISAIOMMNA COO0M XOpOILIYI0 MOJIENbHYIO I'PYIILy ISl UCCIEJOBaHUM OMOTHI B HAa3€MHBIX
9KOCUCTEMAaX M UMEIOIUH OOJbIION M MNPaKTUYECKH HEPEeaJTU30BAHHBIA MOTEHIMAN JUIs
IBOJIIOIIMOHHBIX, OMOTEOTpadUIeCKUX, IKOJIOTUYECKUX U 0OIIEONOTOrHUeCKUX UCCIICIOBAHUNL;
— ¢unorenust pona paspaboTaHa KpailHe ci1alo0 M B COOTBETCTBMM C JaHHBIMU IOCIEIHETO
JECATUIETUS] JOCTOBEPHO HU3BECTHO, 4YTO POJA MOJUPWICTHUECKUH U HYXIAeTCsl B PEBU3HH;
porpeccy B 3TOM HAaIlpaBJICHUM IMPEMATCTBYET 3alyTaHHAas TAaKCOHOMHUS M HEJOCTaTOYHas
M3y4EeHHOCTh BHJIOBOTO pa3HOOOpa3us TPYIIIIBL;
— OoJplIMe MUIOIIAAU U JaHAAPTHbIE OCOOEHHOCTH TaKUX OOLIMPHBIX M YHHUKAJIbHBIX PETHMOHOB
[Naneapktuku kak Poccust u Cpennsst Asus npuBenu 31ech K (OpMHUPOBAHUIO Pa3HOOOPA3HBIX
¢bayH pona Quedius, KOTOpble U3yUeHbl OUEHb C1a00 WIIM HE U3YyUEHBI BOBCE;
— a7 MHOTUX BHIOB Quedius CyIIECTBYIOT 3HAUUTENbHBIE CIIO)KHOCTH B TOHUMAaHMU UX
W3MEHYHMBOCTH M TPAHMIl C OJU3KUMHU BHJAMH, KaK MO0 MPUYHHE TUIOXOW M3YYEHHOCTH IIHUPOKOU
BBIOOPKM MaTepHalioB, TaK U MO NMPUYUHE HEJTOCTATOYHO pa3padOTaHHOM METOI0JIOTUYECKO Oa3bl

JJIA 3(1)(1)6KTI/IBHOFO OIIPEACIICHUA BUIOBBIX I'PAHUII.

O0beKTOM HACTOALIETO HCCIEN0BAaHUS BBICTyNarT BUAbl poja Quedius Poccun u Cpenneit
A3uM, a mpeAMETOM — KX TAaKCOHOMHS, HMAarHOCTHKA, HM3MEHYMBOCTh, PACHPOCTPAHEHUE H
ouomorus.

Henabp maHHOW paboOTHl 3aKIOYaeTCs B KOMILIEKCHOM H3YYeHUH (ayHbl M CHCTEMATHUKH
KECTKOKpbUIbIX pona Quedius Poccunm u Cpennent Asuun. s JOCTMKEHMs 3asBJICHHOW LENH
HE00XOIMMO BBITIOJHEHUE CIEAYIOUX 3a1a4:

1. BreiaBienne BumoBoro coctaBa poja Quedius Ha Tepputopun Poccum m Cpennelr A3uu Ha
OCHOBE KpPUTHUYECKOTO aHanu3a U OOOOIICHUs IUTEPaTypHBIX MTaHHBIX, a TaKKe H3YyUYCHUS
JOCTYIHBIX OTE€UECTBEHHBIX U 3apyOEKHBIX KOJIEKIIMOHHBIX MATEPHAJIOB.

2. TakcoHomuueckass peBH3US OTAEIbHBIX BHUJOB Ha OCHOBE THUIIOBOTO M JOIMOJHUTEIHHOTO

KOJUICKIIMOHHOI'O MaTepuaja.
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3. CocraBneHue aHHOTHPOBAHHOIO KaTajora BHAOB Poccum ©  mnpoBeaeHHE TMOITHOM
TaKCOHOMUYECKOU peBu3uH dayHsl CpenHen A3uu.

4. O60011IeHNE U JIOTIONIHEHUE COBPEMEHHBIX IAHHBIX MO PAaCHpPOCTPAHEHUIO0 M OMOJOIMM BUIOB
Quedius Poccun u Cpenneit Azun.

5. IlpoBeneHre KPUTUYECKOTO aHAIM3a TPAAULIMOHHO MCIOJb3YEMBIX U HOBBIX MOP(OIOTHYECKUX
JMArHOCTHYECKUX IPU3HAKOB JUI COCTABJIEHHS WIIIOCTPUPOBAHHBIX ONPENEIUTENbHBIX TaOIHIL
Bun0B Quedius Poccun u Cpeaneit A3um Ha OCHOBE IIPOBEICHHOIO aHATU3a.

6. UccnenoBanne ocoOEHHOCTEH M THITOB U3MEHYMBOCTU BUIOB Quedius.

Hayunast HOBU3Ha pabOThI 3aKJIIOUAETCS B CIEAYIOIINUX HauOoJee 3HaUUMbIX Pe3yJIbTaTax:

1. BepBbie BbIsIBIEH BUAOBOM coctaB Quedius Poccun (88 BumoB) u Cpenneit Azun (28 BUAOB)
Mpe/ICTaBICHHBIN B (h)OpME aHHOTHPOBAHHOTO CIIMCKA BUAOB PoccHy M TaKCOHOMHUYECKON PeBU3UU
Buj0B Cpenneit Azuu.

2. OnucaHbl Ba HOBBIX ISl HAYKU BUJA, NEPEONUCAHbl CEMb BUIOB M YCTAHOBJIEHA CMHOHUMUS
JI€BATH BHUJIOB.

3. BriepBble MOATOTOBIICHBI ONpeAenuTeabHble Tabmuibl BunoB Quedius Poccun u Cpenneit Azun
COOTBETCTBEHHO.

4. CymecTBEeHHO JOIMOJHEHBl U YTOYHEHBI JaHHbIE 110 MOP(OIOTUU U U3MEHUYUBOCTH BaKHEHUIITHX
JTUArHOCTHUYECKHUX MPU3HAKOB JIsi MHOTUX BUJIOB Quedius Poccun n CpenHeir A3uu, a TakKe 10 UX

pacipocTpaHeHUIO U OUOJIOTHH.

Teopernueckass W NpaKTHYecKasi 3HAYUMOCTH PadOTBI COCTOUT B CYLIECTBEHHOM
MOTIOJIHEHUH UMEIOIINXCSI 3HaHUH 00 OIHOM M3 KpYNHEHIINX U 4acTO BCTPEYAEMBbIX TPYIII )KyKOB U
B TOM YHCJI€ B 3HAYUTEIHHOM IONOJHEHUU POCCUHCKUX M MHUPOBBIX KOJUIEKLIUH OOLIMPHBIMU
MarepuajaMi 10 3TOW TpyIe, ONpPEeAEIeHHbIMH W H3YYEHHBIMH B IIpollecce JaHHOIO
uccinenoBanus. Ilomyuennsle B HacTosledl paboTe pe3yiabTaTbl MOTYT OBITh HCIOJB30BaHbI B
JanbHEMIINX  (UIOT€HEeTUYECKUX, TaKCOHOMMUYECKHX, (AyHHUCTUYECKHX M  DKOJOTMUYECKUX
HCCIIEI0OBAaHUAX, B TOM YHCJE MPH COCTABIEHUH TOCYJApCTBEHHBIX KaJacTPOB JKUBOTHOI'O MHpA,
IIPOBEJICHUN HMHBEHTapH3aluu (ayH OTAEIbHBIX PETHOHOB M OXPaHSIEMBIX OOBEKTOB, pa3paboTke
MIPUPOOOXPAHHBIX MEPONPUATUI U MPOBEACHUU SKOJIOTMUECKOro MOHUTOpHHra. CocCTaBlIEeHHBIE
Olpe/leNIUTeNIbHble  TaOuuIbpl OyAyT UCHONb30BaThCs JUid  ompeneneHuss BuaoB  Quedius
CHELMAINCTAMH B PA3IUYHBIX OOJIACTSIX HAayKu. Takke pe3yiabTaThl JUCCEPTALUU MOTYT OBITh
WCTIOJB30BaHBl TIPU COCTABICHUM YYEOHBIX TOCOOMI WM BKIIOYEHBI B KypChl JIGKIHHA TIO
SHTOMOJIOTMM WM 300J0TUM Oecrio3BoHOYHbIX. CTpykTypa katanora Quedius ¢ayHsl Poccuu u

CIICHUAJIbHO CO3JaHHasA KOMIIBIOTCPHAA baza JaHHBIX IS €T0 COCTaBJICHHUA MOTYT OBITE
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WCTIONB30BaHBl  JUII TOJOOHOM KpallHE aKTyallbHOW WHBEHTapH3aluWu  (ayHbl JAPYTHX

MaJIOM3y4YeHHbIX TPy KyKOB-cTapuinHug Poccuu u conpenenbHbIX CTpaH.

IToJ10:keHNsl, BLIHOCHMbIE HA 3aILIUTY

1. [loaroroBneHsl OpUTHMHAIBHBIM AHHOTUPOBAHHBIM CHHCOK BUIOB Quedius ¢daynsl Poccun u
IIPOBE/IEHA TAKCOHOMUYECKask peBU3Ms poza i Teppuropun Cpeaneit A3um.

2. BeusBiieno, uro ¢ayna Quedius Poccun u Cpenneit Azun Briatodaer 104 Bujga, oTHOCSIUXCS K
sty noapoaam: Distichalius (2 %), Microsaurus (41 %), Raphirus (46 %), Quedius s.str. (10 %) u
Velleius (1 %).

3. Buasl Quedius kungeicus Salnitska & Solodovnikov, 2018 u Q. repentinus Salnitska &
Solodovnikov, 2018 omucanbl kak HOBbIE U1 Hayku. BmepBeie 11 ¢ayHsl Poccun oTmeueHbl
0. fusus, Q. humosus Solodovnikov, 2005 u Q. lundbergi Palm, 1973; nns dbaynsr Cpenneid Azun —
0. fuliginosus (Gravenhorst, 1802), Q. sundukovi Smetana, 2003 u Q. pseudonigriceps Reitter,
1909.

4. Jlns ceMM BUJOB JaHbl JI€TAJIbHBIE MIEPEONUCAHUS, BOCEMb BUJIOB CBEJCHBI B CHHOHUMBI U IS
BOCbMH BUJIOB 0003HAYEHBI JIEKTOTHUIIBL.

5. TpaauMOHHO HWCTONB3yeMbIC JJISi JAUATHOCTUKH BUIOB NPHU3HAKH BHEIIHEH MOPQOJIOTHH U
CTPOEHUS 3Jlearyca, JONOJHEHHbIe TPU3HAKaMU, MOJIyY€HHBIMHU B X0J1€ HACTOSIILIEr0 UCCIeI0BaHN,
NPUTOJHBI Ul OIpeJesieHus] OOJNBIIMHCTBA BUAOB poja Quedius W TIO3BOJSAIOT HAIEKHO
JIMarHOCTUPOBATh MHOTHE MPOOJIeMHbIE, HEIOCTaATOYHO U3BECTHBIE WM HOBBIE BHJIBI 3TOTO POJA.

6. Ha oCHOBaHMM KpPUTHYECKOTO aHAJIM3a W3BECTHBIX W TIOMCKAa HOBBIX MOP(OIOTHYECKHX
MIPU3HAKOB OBUTM COCTABIICHBl OPHUTHHAJIBHBIC ONpPEACTUTEIbHBIC TAOMUIBI C WILTIOCTPAIHSIMA

HanOoJiee BaXKHBIX MOpP(DOIOoTrHIecKux CTpyKTyp BunoB Quedius daynsl Poccun u Cpegneit Azum.

CreneHb 10CTOBEPHOCTH U anpodanus pe3yJbTaToB. Pe3ynbTaTsl U MOJIOKEHUS PaOOTHI ObLTH
M3JI0’KEHBI Ha CIICIYIOIINX MEXKTyHAPOIHBIX U BCEPOCCUNCKUX KOH(DEPEHITUAX U Che3Iax:
— 31st International Meeting on Systematics and Biology of Staphylinidae (Brussels, Belgium, 5-8
May 2016);
— XV cwe3n Pycckoro snTomonoruuyeckoro obmiectBa (Poccus, HoBocubupck, 31 wurons — 7
asrycra 2017);
— 33rd International Meeting on Systematics and Biology of Staphylinidae (Denmark, Copenhagen,
10-13 May 2018).

OcCHOBHBIE W TIPOMEXKYTOYHBIC PE3yJIbTAThl JUCCEPTAIMOHHOW paOOThI OBUIM HEOIHOKPATHO
JIOJIOKEHbI Ha 3acemaHusx Kadenpbl sHTOMOJOrHH CaHKT-IleTepOyprckoro rocymaapcTBEHHOTO
YHHBEPCHTETA, Ha CEMHUHApE, MPOBOJUMOM COBMECTHO JIA0OpAaTOPHEH CHUCTEMATUKU HACCKOMBIX

3oonoruueckoro uHctutyta PAH u  kadenpoit sHromomormm  Cankt-IlerepOyprckoro
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rocyaapctBeHHoro yuusepcuteta (Poccust, Cankr-IlerepOypr, 25 centsiops 2018); Ha cemunape B
HammonansHO# KoJuteknuu HacekoMbiX M wieHncToHornx Kananer (Kanama, OtraBa, 6 HOSOpS

2018).
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Salnitska, M., Solodovnikov, A. Hypogean presumably sister species Quedius repentinus sp. n.
from Altai and Q. roma from Sikhote-Alin (Coleoptera: Staphylinidae): a disjunct distribution or
poorly sampled Siberia? / M. Salnitska, A. Solodovnikov // Zootaxa. — 2018b. — Vol. 4394. —
Ne. 1. = P. 95-104. doi: 10.11646/zootaxa.4394.1.5

Salnitska, M., Solodovnikov, A. Taxonomy of the poorly known Quedius mutilatus group of
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Salnitska, A. Solodovnikov // European Journal of Taxonomy. — 2018a. — Vol. 401. — P. 1-17.
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Martepuanbl 1 Metoabl. OCHOBHBIMM HCTOYHHKAMM MaTE€pPHAJIOB JJIsl HACTOSALIETO MCCIEIOBAHUS
nociy>kuiiu 6orarbie Koyiekuuu 3oosorndyeckoro uHctutyta PAH (ZIN) B Cankr-IlerepOypre,
Poccusi, a Takke Jpyrux BeOyIIMX POCCUICKUX M 3apyO€XHBIX Hay4HbIX OpraHU3alUi:
3oom0rudeckuii My3ei MOCKOBCKOI0O rocygapCTBEHHOro yHuBepcutera uM. M.B. JlomonocoBa
(ZMMU), MockBa, Poccusi; UacturyT cuctematuku u skonoruu kuBoTHBIX CO PAH (ISEA)
HoBocubupck, Poccusi; Benrepckuii HamuoHanbHbIM My3ei ectectBeHHOW uctopun (HNHM),
bynanemr, Benrpus; 3oonormdeckuii myseit yHuepcurera Jlynna (ZMLU) IlIsenus; Myseit
ectectBeHHOM nctopun Bensl (NMW), ABctpus; Myseit ecrectBenHoi uctopuu Jlanuu (NHMD)
Konenraren, Jlanusi; My3seit ecrectBeHHoil uctopun um. Punga (FMNH) UYukaro, CIIA;
Hammonanenas kosuiekuus HacekoMmblx W uieHuctoHorux Kanamet (CNC) OrraBa, Kanana;
Hammonaneubiii  my3eir  ecrectBeHHoi wuctopuu I[lapmwka (MNHN), Opanmus; OuHckuit

EcrectBenno-Mcropuueckuit myseit (LUOMUS) Xenscunku, @unnsaaus. B npouecce paboTh


https://doi.org/10.11646/zootaxa.4394.1.5
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14

Tak)Ke OBUTH HMCITOJIb30BaHBI MHOTOUYMCIICHHBIC MaTepUaIbl U3 YaCTHBIX Koyuteknuid A.b. PeiBkrHa
(Mocksa, Poccus), C.A. KypbaroBa (Mocksa, Poccust), C.K. AnekceeBa (Kamyra, Poccus), A.B.
I'ontapenko (Opecca, Ykpauna), A. Cmeransl (OtrtaBa, Kanama), A.B. lllaBpuna ([ayrasmuc,
JlatBus), B. Accunra (I'annoBep, ['epmanus), M. Kouana (Ilpara, Uexust), M. llynbke (bepnun,
I'epmanus).

COop wmatepuana B npupoje ObUI HPOU3BENEH B CICAYIOIIUX PErHOHaX U OXpaHSEMBIX
tepputopusix Poccun: Kamyxckas obmacts (3amoBennuk «Kamyxckue 3acekw», HarmoHanmbHBIN
napk «¥Yrpa»), Kpacnomapckuit kpait (B T.u. KaBkasckuit ['ocynmapctBennsiii [lpupoanbiit
buocdepnriii  3anmoBennuk wumenn X.I'. Illamomuukoa), Jlemmnrpaackas, HoocuOupckas,
Teepckas, Tynbckas obmactu, PecnybOnmka Kpeim, CeepHasi Ocerus-Ananus (B TOM 4YHCIIE
CeBepo-OceTHHCKUI TOCYIapCTBEHHBIN MPUPOTHBIN 3aIIOBEIHHUK).
B xoxe uccrnenoBaHus NMPUMEHSUIUCH CIEAYIOLIIME IIMPOKO MCIIOJIB3YEMbIE SHTOMOJIOITMYECKHE
METOJIBI:
— 00paboTka W cUcCTeMaTH3alUsl JUTEPAaTypHBIX JAHHBIX C HCIOJIb30BaHUEM O0a3bl JaHHBIX,
paspabotannoii B Microsoft Access 2010;
— cOop MaTepuasia B MOJEBBIX YCIOBUAX (IHTOMOJIOTUYECKHM CHUTOM, SKJIEKTOpaMu BuHkiepa u
pyuHOI1 cOop ¢ nocnenyromen Guxkcanuen 3K3eMIUIIPOB B CIUPTE U ITUKETUPOBAHUEM );
— MOHTHPOBKa MaTepuaia, IpUroToBICHUE BPEMEHHBIX U MOCTOSHHBIX MpPenapaToB TeHUTAIHH;
— OolpejieNieHHe MaTepuaia Ha OCHOBaHUU MOP(OIOTHYECKUX MPU3HAKOB, B TOM UHWCIE, U3YUYCHHE
TUTIOBBIX IK3EMIUISIPOB;
— Beiienenue JIHK u npoenenue TP ¢ npaiimepamu no mutroxonapuaibHomy COI u simepHOMY
wg TeHaM, OYHCTKa Mpo0, CEeKBEHHWPOBAHWE W Tocienyromas oopabotka B mporpammax BioEdit
7.2.5 (Hall, 2005), Mega 6 (Tamura et al., 2013), jModelTest (Posada, 2008), MrBayes v3.2
(Ronquist et al., 2011) u FigTree 1.4.2. (Rambaut, 2014);
— MopdoMeTpuIecKuil aHanu3 B mporpammHuoit cpene R mo Kimaymp (Claude et al., 2004);
— COCTaBJIEHHE aHHOTHUPOBAHHOI'O CITUCKA U OINPEIeIUTENbHBIX TaOIHII;
— W3TOTOBJICHHE WLTIOCTPAalUid MOP(OIOrHUECKUX CTPYKTYp M KapT paclpOCTpPaHEHUS BUAOB, UX
obpaboTka B rpaduueckux penakropax (Helicon Focus 5.3, Photoshop CS 5.1., Adobe Illustrator
CS 5.1., Microsoft Excel 10 u QGIS 2.12.0.).

B oOmie#t cinokHOCTH, OBIIIO HCCIIEIOBAHO OOJiee CEMH THICSY IK3eMIULIpoB poaa Quedius,

ceIaHo OoJiee ABYX THICSAY MpernapaToB U okojio SO0 wiTrocTpaiui.
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I'JIABA 1.
CUCTEMATU3ALUA U OBOBIIEHUE JIMTEPATYPHbBIX U
KOJUVIEKIHMOHHbIX JTAHHBIX

Kak Oput0 OTMEUeHO BO BBeleHWH, oOmiue myonukamui o Buaax Quedius kak Poccun, Tak u
Cpenneii A3um, K COXKaJCHHIO, HE IO3BOJISIET COCTABUTH LIEJIOCTHYIO KapTUHY O (ayHe ATHX
peruoHoB. Tem He MeHee, KOHCTPYKTHBHAsi M OCO3HaHHAas 0Opa0dOTKa MMEIOIIMXCS MaTepHUasoB
MO3BOJISICT MOJYYUTh BAXHYIO HHPOpPMAIHIO 0 MOP(OIOTHH, pacIpOCTPAaHEHUHN W OUOJIOTUU Psijia
BHJIOB. B TO ’xe Bpems, cucTeMaTH3aIllUs M XpaHEeHWE HHQPOpPMAIUH, MOJIy4aeMOi B IpoIrecce
00pabOTKM TaKUX JIMUTEPATYPHBIX JAaHHBIX B COBOKYHMHOCTH C KOJUICKIIMOHHBIMH MaTepHhaliaMu
MpeBpalaeTcsi B JAOCTATOYHO CIOXKHYIO 3amady. B HacTosmiedt pabore st 3TOro Hamu ObLia
HCIIOIB30BaHa 0Oa3a maHHBIX, co3maHHas B Microsoft Access 2010. OcHoBoii 0a3pl JaHHBIX
TTOCTY KUJIU TaOJHUIIBI CO BCEH BXOAIIECH MHGOPMAITUEH U COOTBETCTBYIOIICH UX JAeTaIU3AIIUEH IS
yao0Horo BHeceHus umHbopmaruu. s storo, momumo camux tadauiy B Microsoft Access 2010
peanusoBan 6onee ynoOHbI nHTepdeiic hopMm kak mokazaHo Ha Puc. 1. Takxke oAHUM U3 BaKHBIX
MIPEUMYIIECTB MPOTPAMMBI SBJISICTCSI BO3MOXHOCTh CO3JIaHUs JIFOOBIX CBS3EH MEXKIy TabIuIamMu u
SYeHKaMH COOTBETCTBYIONIMX TaOymil. Mcrmoib3oBaHWe dTOW 0a3bl  JaHHBIX 3HAYUTEIHHO

YIPOCTHIIO COCTaBJIEHWE aHHOTUPOBaHHOTO KaTaiora Poccuu (Salnitska, Solodovnikov, 2019).

Puc. 1. Ilpumep dopmbl mis 3anmosiHeHHs] B 0a3e JaHHBIX, CO3JaHHOW TpH momommu Microsoft

Access.
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OnHoit W3 mpoOiieM, BBISBICHHBIX B XOJI€ Hamield paboOThl, OKA3alWCh HEKOTOPHIE paHHWE
nyonukauuu o Quedius, KOTOpble B TOM YHCIIE COAEpPX AU OMUCAHUS HOBBIX BHJIOB, HO ObUIM
YIyLIEHBI TOCTIEAYIOUMMHI aBTOPAMH U HE BKJIIOYEHBI B PEBU3HH COOTBETCTBYIOIINX TEPPUTOPHIA.
Takue myOnuKaluMU U ONKCaHHbIE B HUX BUAbI ObLIM 00paOOTaHBl M M3YYEHBI B XOJ/I€ HACTOSIIETO
uccienoBanus. Tak, Hampumep, Hamu ObUIO BbIsABIEHO, uTOo onucanHble Jlyne (Luze, 1904) u
BIIOCJICICTBUM ynylieHHbIe BUnasl Q. solskyi, Q. rufilabris, Q. fusicornis n Q. imitator SBISIOTCS
BanuAHbBIMU Bufamu u3 CpenHeld A3uM, KOTOpble HaMU OBLIM TEPEONHCAHbI Ha OCHOBAHHUH
TUIOBOTO U JIONOJHHUTEIBHOTO MaTepuania.

B nponecce o6pabotku nureparypHblx AaHHbIX 0 Poccum um Cpennell A3um Takxke ynaioch
BBISIBUTH 13 BUIOB, YKa3aHHBIX JUISl ’THUX PErHOHOB OUYEBHJIHO WIJIM MPEINOIOKUTEIBHO OITMO0YHO
(Salnitska, Solodovnikov, 2018¢c; 2019). Jlannble 0 Bcex TakuX BHIAX, yKa3aHHbIX u3 Cpennei
A3uu M BEpOSTHBIE BUIBI, CKPBIBAIOUIMECS TOJ OIIMOOYHBIMHU YKa3aHHAMU OTOOpPaKEHbI B
Tabmune 1 nHameit crateu  (Salnitska, Solodovnikov, 2018c). BeisBaeHHIO OMMOOYHBIX
orpeziesieHui B 3HAYUTENILHOM CTENeHH CocoOCcTBOBajIa 00paboTKa KOJICKIIMOHHBIX MaTepUasoB.
Hanpumep, onnum u3 Hambosiee 4acThIX MCTOYHHUKOB OIIMOOYHBIX ompeaeraeHui BunoB CpemaHei
Azum okazanuch myOnukanuu Kameea (1984, 1985, 2002). Komnekius cradbunuann Buramus
Anexcanaposuua KameeBa xpanurca B 3oosorndeckoM uHctutyre PAH, uTto mno3Bosnio
OOHAPYXUTh DK3EMIUISIPbI C OIIMOOYHBIMU OMPECIUTEIbHBIMU ATHKETKaMH, HAa OCHOBAaHUU
KOTOPBIX U ObUIH OMyOJIMKOBAaHbI HEKOTOPHIE CTaThU aBTOPA.

Hns teppuropun Poccun Obuio ykazaHo 10 BHIOB, KOTOpble HE ObLIM OOHapyKEeHbl HaMHU B
KOJJICKIIHOHHBIX MaTepuaiax, HO MOTEHIMAIbHO MOTYT 00uTaTh Ha Tepputopuu Poccun. Tonbko
no mnepBoonucanusiM u3 Poccum u3zBectHo 9, a u3 Cpemneil Aszum 4 Buga. M3 Hux mid
Q. abdominalis, Q. conviva, Q. citelli, Q. repentinus, Q. roma, Q. ryvkini u Q. sofiri Hamu ObUIH
WCCIIEIOBAaHbl THUIOBBIE JK3EMIUISPHI, KOTOPHIE MOATBEPIWIM WX CTAaTyC KaK BaJIHMHBIX BHUIOB.
TunoBoil maTepuan s HECKOJIbKUX BUNOB (Q. kamchaticus w Q. tadjikiscus) HaM U3y4UTh HE
ynanock, a Q. angaricus, Q. bucharensis, Q. koltzei u Q. rufilabris ObuUM ONIMCAHBI TIO0 CaMKaM U
MO3TOMY HX OMpEJeNIeHUsT U CTaTyC HYXJAlTCd B YTOYHEHUHU. P W3BECTHBIX TOJIBKO IO
MIEPBOOMUCAHMIM BHJIOB XapaKTEPU3YIOTCS CKPBITHBIM 00pa3oM KH3HH, KaK TO OOMTaHHE B HOpaX
miekonutaommx (Q. abdominalis, Q. citelli w Q. conviva) UMW B TUIOTEUHBIX YCIOBUSIX
(Q. repentinis n Q. roma). CO0p Takux BUAOB TPeOyeT CHEIHAIBHBIX METOJIOB, KOTOPHIE PEIKO
MPOBOAATCS HECHEIMaTUCTaMU U, CJEeIOBaTEeNbHO, JId TIOMCKA TaKuX BHUIOB HEOOXOIMMBI
MpULIENIbHBIE dKcOneAuUUU. [IoMUMO CIIOKHOCTEN C NPOBEPKOM TOYHOCTU OIPEIECICHUS BHJIOB,
paHee YKa3aHHBIX B JIUTEPAType WM TPEACTABICHHBIX B KOJUICKIMSIX, BOSHUKAIH BOIPOCHI MPH
MHTEpIIpeTaly reorpaduyeckux JaHHbIX. B HEKOTOPBIX JUTEpAaTypPHBIX UCTOUHUKAX U HA MHOTHX
STHKETKAaX yKazaHbl YycTapeBIIMe reorpaduyeckie TOMOHUMBI WM TpPHUBEICHA HEMOJIHAs

uHpopmanus. [Ipu pabore ¢ TaKUMH TOMOHUMaMH HAaMH UCIOJIb30BAJIMCh Pa3HOOOpPA3HbIE OHJIANH
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cuctembl (Google Maps, Google Earth, Global Gazetteer version 2.3 u 1p.), MOJIEBBIE JTHECBHUKU
xpassmuecs B 3oomornueckom nHetutyTe PAH, a Takke crapeie aTmacel. Takumu 0Opa3om HamMu
OBLIIO HAWJEHO U OMpeAeNieHO OOMbIIoe KOTMYECTBO TOMIOHMMOB /JIsi 00Jiee TOYHOTO U IETOCTHOTO
MMOHMMAaHUS paclpocTpaHeHus BUAOB. B peBmsun daynsl CpeaHeit A3um cocTaBiieHa Tabiuima c
HanOoJiee CIOKHBIMA TOMOHMMAaMHU IO MaTepHuajiaM HCTOPHYECKH BaXHBIX cOOpoB ['y1azyHoBa u
Xay3epa ¢ yKazaHHEM WX COBPEMEHHBIX Ha3BaHM U reorpaduueckux koopaunat (Tabmuma 2 B
Salnitska, Solodovnikov, 2018c).

[Ipy BBIMONHEHWHM HACTOSIICH Pa0OTHI MOJTHOCTHIO ObUTM 00paboTaHbl Martepuanbl Quedius
Poccum u Cpenneidt A3um, XpaHSIIHECs B OONIMPHBIX KOJUICKIUSAX 300JIOTHYECKOTO HHCTUTYTA
PAH wu 3oonormyeckoro myses MIY. Ilpu stom Oblma mocraBieHa Kosuiekius Quedius
3oonornyeckoro uHcturyta PAH, nHacumteiBatromas okoio 3000 sx3emiuisipoB u3 100 Bumos.
Marepuanbsl OCTaJIBHBIX KOJUICKIIMH W YaCTHBIX COOpaHWiA, MepeducieHHble B Mamepuanrax u
Memoodax, ObITM 00pabOTaHbl YACTUYHO C IEJbI0 BBIIBICHUS HaW0oOJiee WHTEPECHBIX IS
HACTOSILEro HMCCIEIOBAHUS BUJOB WM T€X, YTO HE OBLIM HaWJEHbl B OCHOBHBIX KOJUICKIIHSX.
Taxxke ObUTH M3y4YeHBI TUIOBBIE SK3EeMIULIPHI 25 BUI0B U3 CpenHeil A3UM U HEKOTOPBIX BHIOB U3
Poccun (Salnitska, Solodovnikov, 2018a, b, ¢, 2019). Bcero 6wpuio 00paboTaHo u omnpeaencHo
okosio 7000 sx3emmuisipoB U caemano 6osiee 2000 mpemapaTtoB reHUTANINI, KOTOPBIC MOMOTHIINA
KOJUIEKIIMH BCEX MY3€€B, YKa3aHHBIX B Mamepuanax u memooax.

K coxanenuro, kak nTuTepaTypHble, TaK U KOJUIEKIIMOHHBIE MaTepuanbl no Quedius Poccun u
Cpenneii A3uu noctaTouyHo (hparMEHTapHBI U Pa3po3HEHHBI. B To Bpems kak (hayHBI OTAETBHBIX
peruoHoB, HanpuMmep, EBpomeiickoir uwactu Poccum wim  roxkHoro Kazaxcrana, wH3ydeHbI
OTHOCHUTEIIFHO XOPOIIO, JAPYTHE PErHOHBI OCTAIOTCA KpalHE CJ1ad0 MCCIIEIOBAHHBIMU WU BOBCE
HEW3y4YeHHbIMH. B KkadecTBe Takux NpuMepoB MOxHO mnpuBecTH Jlanpuuit Boctok Poccum wnm
TamkukucTan, UIsl KOTOPBIX OTCYTCTBYIOT IyONWKallMK, a KOJUICKIIMOHHBIE MaTepuaibl

HUCUUCITAIOTCA CAUMHUYHBIMU 3K3CMILIApaMu.
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TJIABA 2. ®PAYHBI QUEDIUS POCCUU U CPEJHEN A3UU

2.1. Cmenenv uzyuennocmu gpayn

IIporpeccy B m3yuenuu ¢ayn Quedius IlaneapKTUKU O HACTOSALIETO BPEMEHH 3HAYUTEILHO
MPEMSITCTBOBAJIO OTCYTCTBHE 0000marmux padoT U OCOOEHHO OIpeNeIUTENbHbIX TaOIHII.
EnuncTBeHHas uMeromascs onpeaenuTeabHas Tabauna ans repputopun 3amnaaHoit [laneapkTuku B
KoTopyto Bxomwiu Buabl Cpennelt Asum u yacth ¢aynsl Poccun (Coiffait, 1978) 3nauntensHO
ycrapena. Takxe, OTCyTCTBOBAJIM M 000O0INAIONIME KATAIOTH aJ€KBATHO OTPAXKAIOIIUE YKa3aHHBIC
(daynbsl. B cocTaBneHHBIX HaMM aHHOTHPOBAHHOM crucke BUAOB Quedius Poccum (Salnitska,
Solodovnikov, 2019) u Takconommueckoir peBu3uu poma s Cpemneir Asum (Salnitska,
Solodovnikov, 2018c), ocHOBaHHBIX Ha MU3yYCHHH OOIIMPHBIX JIMTEPATYPHBIX U KOJUJICKIIMOHHBIX
MaTepUalioOB, 3T NPOOENbl TOJHOCTHIO BOCHONHEHBI. [IOCKONBKY BO BCEX HMEIOIIUXCS
MacIITa0HBIX KaTajorax CTaQWIMHUI HMCIOJIb30BaHbl KpalHe OO0OOIICHHBIC BBIIACIBI IS ydeTa
pacnpocTpaHeHusi BUAOB Kak aisi Poccum tak u ans Cpennedl A3um, Takue BBIIENBI OYEHb
MajaouH(OPMATUBHBI JJsl TPEICTaBICHUN O pacnpocTpaneHun Quedius B Tpeaenax dSTUX
TEPPUTOPUIL.

Taxkum oOpazom, B anHOTHpOBaHHOM Kataniore Quedius Poccun (Salnitska, Solodovnikov, 2019)
HaMU BIEpBBIE OBUIO MCHOJIB30BaHO Ooiiee aApoOHOoe neneHue Tepputopun Poccum mo Karamory
yemyekpbuiblx (CuneB, 2008), moapasymeBaroniee BoijeiacHue 40 permoHOB W OCHOBaHHOE Ha
aIMUHHUCTPATUBHOM JICJICHUU C HEKOTOPHIMU HM3MEHEHHUSMH MPUMEHHUTEIHHO K TeorpadudecKum

0COOEHHOCTSIM PETMOHOB.

Puc. 2. PaiionnpoBanue Poccun u uncno BunoB Quedius M3 pa3HbIX PETHOHOB IO JTUTEPATYPHBIM U

KOJUICKIIMOHHBIM MaTepuasiaM (Salnitska, Solodovnikov, 2019).
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Puc. 3. Yucno nyOnukauuii o Quedius Poccur B COOTBETCTBUH C NMPHUHITHIM PETHOHUPOBAHHEM

(Salnitska, Solodovnikov, 2019).

B sTOoM oTHOmIEHMM OCOOEHHO mpuMeuaTenbHa obobOmaromas tabauua (Tabn. 1 B Salnitska,
Solodovnikov, 2019) B koTOpo#i B HAarMsAAHOHN (OpME OTPAKEHO PACTIPOCTPAHEHUE KaXKOTO BUJA U
CTETeHb €r0 M3yYEeHHOCTH WJIM YacTOTa BCTPEYAEMOCTH B Pa3HBIX pernoHax. Takoe eleHne
Mo3BONIMIIO OoJiee AETalbHO OTPa3UTh PACHpPOCTPAHEHHWE BHUJIOB W COCTaBUTH OOIIyI0 KapTHHY

uzydeHHocTH Quedius Poccun kak nmoka3ano Ha Puc. 2 (Salnitska, Solodovnikov, 2019).

2.2. Buooeoii cocmag u 3aKOHOMEPHOCMU PACRPOCMPAHEHUS 6UO08

B pesynbrate uHBeHTapuzauuu ¢ayHbl I8 Katanora u kimoda Quedius Poccun, ObLIO
BBISIBJICHO, uTO B EBpomeiickoli yactu Poccum 3aKOHOMEPHO W3BECTHO OOIBIIE BUIOB, YeM U3
Cubupu u Jlansnero Boctoka u uto, 60see TOro, HEKOTOPbIE PErHOHBI H3YUYE€HBI HACTOJIBKO CJ1a0o,
YTO W KOJIMYECTBO U3BECTHBIX IMyOJIMKAIMMA, M YHCIIO BHJOB UCUYHUCIIAIOTCS eauHnaMu (Pucynkm 2
u 3) (Salnitska, Solodovnikov, 2019). Kpome 3Toro ormedeno, uyto ¢hayHbl OTIEIbHBIX PETHOHOB
Poccun xapakTepusyloTcs 3HAUUTENBHBIM TMOTEHIIMANIBHBIM pa3HOOOpa3zueM, KOTOpOe OJHAKO 0
HACTOSIIETO BPEMEHU COBCEM He ObLIO McciieqoBaHO. Hampumep, Haqudue TUMOTEHHBIX BHJIOB B
Poccuu Q. roma (Jansuuii Boctrok) u Q. repentinus (Anrait) (Puc. 4) 66110 MOKa3aHO TOJIBKO JUIIH
B mocsienaue rojasl (Solodovnikov, Hansen, 2016; Salnitska, Solodovnikov, 2018b). B pesymnsTarte,
Ha OCHOBE BCEX OIyOJMKOBAaHHBIX HaMH PabOT B XOJ€ HACTOSIIETO HCCIEIOBAHUS 3HAUUTEIHHO
MOTIOTHEHA MH(pOPMAIUS O paclpocTpaHeHH: O00nbIMHCTBA U3 104 BUIOB, BBIBIEHHBIX B Poccun
n Cpenneit Aszuu. Ilpu stoM pacnpoctpaHeHue MHorux CpenHea3naTCKUX BHIOB JAETajIbHO
3aKapTUPOBaHO. BaXHO MOJUEpPKHYTh, UYTO pACHpPOCTPAaHEHWE MHOTHX BHUJOB B TMpejaenax

HU3y4aCMbIX TeppI/ITOpI/Iﬁ BOO6IJ_IC CTaJIO U3BECTHO UMEHHO B XOJ[¢ HACTOSIIEH pa6OTLI.
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Tabmuua 1. dparment Tabmunsl ¢ ykazaHusmu BuaoB Quedius Poccun no Bcem 40 pernonam

(Salnitska, Solodovnikov, 2019).

Brnepseie mist reppuropun Poccun ykazansl Bunsl — Q. fusus, Q. humosus n Q. lundbergi, a nns
Cpenneii Azuu — Q. fuliginosus, Q. sundukovi u Q. pseudonigriceps. Takxe OONbIIIOE KOTUIECTBO
BUJIOB YKa3aHO BIEpBbIe [UIs OTHENbHBIX cTpaH Cpemnelr Asum u pernonoB Poccum (Salnitska,
Solodovnikov, 2018 a, b, c). BeisiBineno 6osee mupokoe pacnpocTpaHEHHE HEKOTOPBIX BUJIOB: IS
paHee CUWTABIIETOCS 3alaJHO-TIAaJeapKTHUeCKuM (). brevis TOKa3aHO TpaHCIAJICaPKTUIECKOE
pacnpocTpaHeHue, Ui CUYMTABLIMXCS AajJbHEBOCTUHOUHBIMU (. fasciculatus w Q. sundukovi
nmokazano Cubupckoe pacmpocTpaHeHue Ha 3amax 10 Mpkyrckoit o6mactu  (Salnitska,

Solodovnikov, 2019).

2.3. Ocobennocmu d6uono2uu u IK0a102uu U008

B 3HaumTenpHOI cTeneHu Oblna momoiHeHa uH(opmamus 0 OMOIOTUM BHIIOB HA OCHOBaHUU
KOTOPOW MOXHO CHeNIaTh HEKOTOpble OOOOIICHHsI O JIAHTIIA(QTHO-IKOJIOTUISCKUX KOMIUICKCaX,
npeanountaeMbix Quedius Poccum n Cpenneit Aswm. Tak, HanOonbpllee KOJIHMYECTBO BHUIOB
00OUTAIOT B JIECHOH 30HE, BO BJIAXKHOHM MOICTHIKE. PsI BHIOB OTMEUEHHI M B JIECO-CTEMHBIX U
OTKPBITBIX JaHImadTax, rIe OHU MPUYPOYCHBI K U PA3HOTO POJa PACTHTEIBHBIM OCTaTKaM, MPHU
9TOM JJisi OTAENBHBIX BHJOB HEOOXOIUMO HAJIMYME BOJOEMOB IMOOIHM30CTH. Takke HEKOTOPHIC

BU/IBI TIPOSIBIISIIOT MPEANIOYTEHHSI K OTPEeIEHHOMY TUITYy PACTUTEIbHBIX OCTaTKOB, KaK, HallpUMep,
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HEKOTOpble NpeacTaBuTeNu mnoapona Quedius s.str. oOuTaloT BO MXy, a Microsaurus — B

pasjararomieics JpeBecuHe.

Puc. 4. [Ipumep wmrocTpaniuu u3 onucanust HoBoro Buaa Quedius repentinus sp.n.: A, C, D, F-H
(ronorum), B (mapartun, camka), E (maparum, camen); A, B, raduryc; snearyc: C, natepanbHo; D,
nopco-BenTpanbHo E, mapamepa, usznytpu; F, 10-it Tteprut; G, 9-it crepuut; H, 8-ii crepHUT.

Jluneiiku: A-D, F-H =1 mM, E = 0.2 MM (Salnitska, Solodovnikov, 2018b).

Haubonsiiee paznooOpasue B OMOJIOTHU XapaKTEepHO JUIsl BUAOB noaponaa Microsaurus cpenu
KOTOPBIX HW3BECTHBI: HHUIUKOIBI, MHOT/A aCCOIMHPOBAHHBIE C CYry0O OMpPEIEICHHBIM BUIOM
MJIEKONTUTAIONX, Hanpumep, (. abdominalis oOuTaeT TOIBKO B HOpax NMPOMETEEBON IOJIEBKH
(Prometheomys schaposchnikovi), a Q. fascicultus — B HOpax cuOMpPCKOro OypyHAyKa
(Eutamias sibiricus asiaticus) n ap.; mupMmekopuisl — Q. brevis u Q. scitus; acCOMAPOBAHHBIC C
rHe3gamu 1epiiHeid — Q. dilataus; runoreiinble — BuAbl Q. mutilatus-rpynnsl, Q. repentinus u
Q. roma. Taxxe OTMEUEHO BIHUSHUE BBICOTHOW TOSICHOCTH Ha QayHy Quedius, HaubOomee
BBIPOKEHHOE Y SHJIEMUYHBIX BUJIOB. TakK, HEKOTOPBIC JTOKATLHBIC SHACMHUKH OOUTAIOT B JIOCTATOYHO

mupokoM nuarnaszone BeIcOT oT 300-400 mo 3000 m Hanx ypoBHeM mops (Q. gemellus, Q. imitator,
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Q. novus, Q. obliqueseriatus,Q. vulneratus v Ap.), a HEKOTOPBIE — TOJIBKO B BRICOKOTOPbsiX oT 1200
10 3300 m (Q. hauseri, Q. korgeanus, Q. lgockii, Q. omissus u np.).

Takum 00pa3oMm, TOCPEICTBOM HACTOSIIETO HCCIICIOBAaHUS OBUIM CHUCTEMATU3UPOBAaHBI W
00paboTaHbl 3HAYUTETbHBIE OOBEMBI JIUTEPATYPHBIX U KOJUICKIIMOHHBIX JTAHHBIX, MMO3BOJIMBIINE
CYIIECTBEHHO IOTIOJHUTh HMMECIOIIYIOCS WH()OPMAIMIO O PACIpPOCTPAHCHUH W OWOJIOTMH BHJIOB
Quedius. Kpome »5toro, Hacrosimas paboTa 3HAYUTEIBHO YIPOIIAET OINPEICICHUE BHIOB U
CrocoOCTByeT NanbHeUnM, 6onee dQPEKTUBHBIM U JETAIBHBIM UCCIEI0BaHUSIM BUIOB Quedius

Poccuu u Cpenneid Azum.
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I'JIABA 3. TAKCOHOMMS 1 BUJTOBASA TUATHOCTUKA QUEDIUS

Kpaitne cnabas wusydeHHocTs Quedius ¢ayn Poccum u Cpenneit Asum  o0ycioBuia
HE00X0IUMOCTh O00paOOTKM OONBIIOTO0 KOJMMYECTBA KOJUICKIIMOHHBIX, B TOM YHCJIE THIIOBBIX
MaTepuasioB pona. Ilpm osTomM Bcerma mNpoBOAWIICS KPUTHYECKHA aHAIN3 TPAAUIIMOHHO
WCTIOJIb3YEMBIX M TTOUCK HOBBIX JHArHOCTHUYECKUX MPU3HAKOB BUIOB Quedius C eTb0 COCTAaBICHHUS
OnpeAeNuTeNbHbIX Tabmuil. [IpuMmepamMu Takoro moaxoda MOTYT CIYXHUTh JIB€ OMyOJIHMKOBaHHbBIE
Hamu ctatbu 1o Cpemuedt Asum — c peBusmeir Q. mutilatus-rpynmnel  BuaoB  (Salnitska,

Solodovnikov, 2018a) u peBusueii Bcelt dayns (Salnitska, Solodovnikov, 2018c).

3.1. Odopabomka munogvlx Mamepuanos U MAKCOHOMUYECKUE USMEHEHUS

B atux paboTax ogHMM W3 MEPBBIX W HAWOOJEEe BAXKHBIX ATAMOB HAIIETO MCCIICIOBAHUS CTalla
MpOBEpKa THIIOBBIX MAaTE€PHaJOB Ha (POHE BCEro TOCTYIHOTO KOJUIEKIIMOHHOTO MaTepuana. B
pe3ynbTare Mo pa3HbIM MPUYMHAM ObLIO CBEACHO B CHHOHUMBI BoceMb BUA0B. OHOI U3 Haubosee
YacThIX MPUYMH CHHOHHUMHH OKa3aJloCh HCIOJb30BAaHUE JJisi OMHMCAHUK (parMeHTapHOro
MaTepuana Ipyu OTCYTCTBUU TTOHUMAaHUsI M3MEHYUBOCTH BHJIOB poja. Tak, 5 BUIOB U3 6 ONMHMCAHHBIX
I'enpu Kyaddon (Coiffait, 1967, 1977, 1969) Quedius u3 Cpenneit A3uu ObUTH CBEJICHBI HAMH B
CHHOHUMBI, @ UMeHHO: (. cohaesus Eppelsheim, 1888 = Q. turkmenicus Coiffait, 1969, syn. n., =
0. afghanicus Coiffait, 1977, syn. n.; Q. hauseri Bernhauer, 1918 = Q. ouzbekiscus Coiffait, 1969,
syn. n.; Q. novus Eppelsheim, 1892 = Q. dzambulensis Coiftait, 1967, syn. n. Ilo Toii ke npuunHe
CUHOHMMU3HMPOBAHBI J[BA BHJIA OMKCAHHBIC JPYTUMHU aBTOpaMu, a uMeHHO: (. hauseri Bernhauer,
1918 = Q. peneckei Bernhauer, 1918, syn. n.; Q. pseudonigriceps Reitter, 1909 = Q. kirklarensis
Korge, 1971, syn. n. Kpome 3T0r0 HeKOTOpbIe BUJIBI ObUIH MIOBTOPHO OMMCAHBI APYTUMHU aBTOPAMHU
[0 TPUYMHE yMyIleHus myOnukanuu ¢ nepBoonucanusmu: Q. solskyi Luze, 1904 = Q. asiaticus
Bernhauer, 1918, syn. n. (Puc. 5); Q. imitator Luze, 1904 = Q. tschinganensis Coiffait, 1969, syn.
n. Bce THIIOBBIE 9K3eMIUTSIPBI, HA OCHOBAHWU KOTOPBIX MBI CHHOHUMHU3HPOBAIA COOTBETCTBYIOIIHE
BU/IbI, 33JIOKyMEHTHPOBaHbI Ha GoTorpadusix (Hampumep, kak Ha Puc. 5) (Salnitska, Solodovnikov,
2018c).

CeMb BUJIOB OBLITM HaMU TEPEONMCAHBI JTHOO0 10 MPUYHHE KpaiiHe yCTapEeBIINX MEPBOOIMHCAHNN
(O. fusicornis u Q. solskyi), mub0 Kak HyXJaromuecs B 00Jee TOYHBIX OINHUCAHUSIX C YIETOM
HOBeimel MHpOpMalUu O BaXKHBIX JUATHOCTHUECKMX M W3MEHUYUBBIX NpuszHakax (Q. altaicus,
Q. capitalis, Q. cohaesus, Q. mutilatus n Q. przewalskii). Tak, nanpumep, Bun Q. przewalskii Obin
Tepeorucan JBa pasza, ogHako B mepBoM mepeonucanuu (Bohac, 1988) cTpoenue smearyca 3Toro
BHUJa M300paXEHO HCKaXEHHO W HE TMepefaeT MPU3HAKOB CTPOEHHUS 3jearyca rojoTuma, a BO
BTOpoM (Smetana, 1999) orcyTcTByeT OnmMcaHUE WM WLTIOCTpALUs dAeryca cOOKy 4YTO, C YYETOM

HanmmXx HOBBIX JAHHBIX, OBLIO HEOOCTAaTOYHO AJI1 JUAarHOCTUKH BUJIOB B COOTBGTCTBYIOHle/'I rpymrie.
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[Ipu wmccnemoBaHUM CHHTHIIOB, B psAC CIy4acB ObLIO HEOOXOIUMO OOO3HAYHTH JICKTOTHIIHL
TakoBbie ObTH 0003HAYECHBI 1711 BocbMH BUIIOB (. asiaticus, Q. citelli, Q. fusicornis, Q. cohaesus,
Q. hauseri, Q. imitator, Q. solskyi n Q. novus) Mo NpUYXHAM HEOJHOPOAHBIX CEpUN CHHTHUIIOB U
MIpY HAJTMYHUH Ty TAHUIIBI B TOHUMAHUU BUOB B JIUTEpaType. bonee Toro, HaMu ObLTH 0OHAPYKEHBI
1 0003HaYEeHbl TUIIOBBIE CEPUU JBYX M3 BbIILIEyKa3aHHbIX BUAOB (Q. imitator u Q. novus), KOTOpbIE
XpaHsTcs B 3oomorndeckoM uHctutyTe PAH, HO 10 HacTosero BpeMeH! He ObLITH OMO3HAHBI Kak
TakoBble U, Oosee Toro, panee ObuIH OmMOOYHO MPUHATH borauem (Bohac, 1988) 3a oOmmii
MaTtepual. B ciydyae THIIOBBIX CEpHii OCTAILHBIX MCCIICIOBAHHBIX HAMH BUJIOB JICKTOTHITBI HE ObLIN
BBIJICJICHBI B CHJTY YCTOSIBIIETOCS TMTOHMMAHUS dTUX BHJIOB M OTCYTCTBHS HEOOXOJIMMOCTH B TaKHX

HOMEHKJIaTypHBIX akTax (Salnitska, Solodovnikov, 2018c; 2019).

Puc. 5. Quedius asiaticus (HoBwiii cuHOHUM (. solskyi). A, nexrorun. B, mapamexkrorum. A, B,
radburyc. C-F, suearyc. C, E, menmannas nons, Bua cOoky;, D, F, mapamepa Buytpu; G, H,

stukeTku. Bee muneliku: 1mMm (Salnitska, Solodovnikov, 2018c).

3.2. Pewuenue maxconomuueckux npoodiem u OuazHoCmuKka 6uooe
B xome paboTel Takke OBUIM OOHAPYKEHBI M PEIICHB HEKOTOPhIE TAaKCOHOMHYECKHE
npob6iemel. Hampumep, nepBoonucanue (. altaicus ObUIO OCHOBAHO HA AK3EMIUIIPAX JIBYX CaMOK
W3 HeompeaeleHHo o0o3HaueHHoro mectooburtanus “Central-Altai” (Korge, 1962). Ilozxe Q.
altaicus 61 ykazan c xpebta Cayp (Boctounsnii Kazaxcran) (Tomeyraes, 2014), HO maHHOE

yKa3zaHHe HYXIaeTcsi B npoBepke. B marepuane u3 Antas Hamu ObUtM OOHapy»kKeHbl camubl Q.



25

altaicus, koTopble 0€3 COMHEHHUI OTHOCSTCS K 3TOMY BUAY B COOTBETCTBUU C MEPBOOMUCAHUEM U
¢dororpadusMu roysoTuna, B BbICOKOM KadeCTBE JOCTYIHBIX B OHJIAH 0a3e NaHHBIX THIIOBBIX
MatepuanoB Myses @unna (FMNH, 2018). IIpu sToM, BrepBble HCCIEIOBAHHOE HAMH CTPOCHHE
spearyca Q. altaicus (Puc. 6) moka3ano, 4To BHJI OXHO3HAYHO OMM30K K Q. subunicolor, ot
KOTOPOTO JIMIIB ¢1a00 OTIMYAETCs 110 TaKUM MPU3HAKaM CTPOEHMS jiearyca, kak (oopMa CTpoeHus
ckieputra BHyTpeHHero Mmemka (Puc.6H) u pasmep anmkaipHOoro 3yOula MeaMaHHOM J10iH,
CpaBHHUTENIBHO MeHee pazBUTOro y Q. altaicus (Puc. 6H). CpaBHenue sx3emiuiapoB Q. altaicus u
Q. subunicolor, B TOM 4HCIie TUNIOBBIX SK3EMILUISIPOB, IOKA3aJI0, YTO MPU3HAKU CTPOCHHS BHEIIHEH
Mop¢oorun npuseneHusle B neppoonucanuu (Korge, 1962) kak omnuuutensusie s Q. altaicus
(MHKpPOCTPYKTYypa T'0JIOBBI, IPONIOPLUH ME€PETHECTTMHKH, XETOTAKCUS TOJIOBBI U NEPEAHECIIUHKH) Ha

CaMOM JCJIC HCIIPUT'OJAHBI B KAYCCTBC NUATHOCTUYCCKUX.

Puc. 6. Quedius subunicolor (nmaparum, camen): A-D; Quedius altaicus (camen): E-G. A, E,
radutyc; B, C, F, G, anearyc. D, stuketku. B, F, Menquannas nomns, nmarepanpHo. C, G, mapamepa,
BHyTpeHHss1 cTopoHa; H, cknepur BHyTpeHHero memika. Jiunerku: 1 mm. (Salnitska, Solodovnikov,

2018c).

CrnenoBatenbHO, yUUThIBas HaJUM4Me cIaObIX OTIMYMNA B CTPOEHUM daearycoB Q. subunicolor n
Q. altaicus, MO>XHO TIPEATOJIOXKUTh, YTO, BEPOATHO, OHU COCTABIISIOT OJUH MOJIUTUIIUYECKUN BUJ C
HIMPOKUM pacnpocTpaHeHueMm ot CeBepHoil EBponsl 1o Antas. B apyrom ciyuae — Kakablid U3

BHJIOB CAaMOCTOSTEJICH W WX Tapa MPEJCTABIICT cO00i mpuMep O00peo-MOHTAHHOW IU3BLIOHKIIHH.
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OpHako Ui TIOATBEPXKICHUS JIFOOOH W3 TUINOTE3 HEOOXOJHWM JIOTIOTHHWTEIBHBIA MaTephall ¢
tepputopuii Mexay CesepHoit EBpomoii m Anraem. IlosTomy HacTosimas mpoOiiema ocTaercs
aKTyaJbHON Jsl OyAyHIMX WCCICIOBaHHNA. AHAIOTUYHBIM OOpa3oM OBbUTH Pa300paHbl U JOpyTUe
TAKCOHOMHMYECKH MPOOJEMHbIE BHIbl HAuyWHAas C JETAJbHOTO KPUTHUYECKOTO aHaJin3a
MIEPBOONUCAHNA W THUIOBBIX JK3EMIUIIPOB M 3aKaHYMBas OOpaOOTKOH BCEX HWMEIONTUXCS
JUTEPATYPHBIX NaHHBIX M KOJUICKIIMOHHBIX MAaTEPHAaJIOB Ui COOTBETCTBYIOMMX BUIOB (Salnitska,
Solodovnikov, 2018 a, b, c¢; 2019). Hakoneu, Ha ocHOBaHHHM OOpPaOOTKH KOJJICKIIMOHHBIX
MaTepualioB OOHApPY>KEHO M OMHCaHO J1Ba HOBBIX Buaa: Q. repentinus Salnitska & Solodovnikov,
2018 mnsa Poccun u Q. kungeicus Salnitska & Solodovnikov, 2018 mst Cpenneit Azun. Takke oquH
BUJ yKa3aH KaK OYCBHJIHO HOBBI, HO HE ONHCAH IO MPUYMHE TOrO, YTO CIUHCTBEHHBIN

UMeroIuiics 3k3eMIULsp 3To camka (Salnitska, Solodovnikov, 2018a, b).

Puc. 7. ®parment pucyHka c snearycamu Quedius: nopco-seHtpanbubii (A, E, I, L, O),
natepanbhbit Bua (B, F, J, M, P), mapamepa m3nytpu (C, G, K, N, Q), meauannas mnoins
BeHTpansHO (D, H). Q. subunicolor (A-D); Q. altaicus (E-H); Q. truncicola (1-K); Q. microps
(L-N); Q. infuscatus (0—Q). Jluneiiku: 1 mm (A, B, E, F), 0.8 mm (C, D, G, H), 0.5 mm (I, J, L, M,
0, P), 0.25 mm (K, N, Q). (Salnitska, Solodovnikov, 2019).

[Ipn cocraBieHuH oONpeNeNUTENbHBIX TaOdaMI ObUI MPOBENEH KPUTHYECKHM aHamu3
TPAIUIIMOHHBIX W TMOUCK HOBBIX JUArHOCTHUECKHUX MpHU3HAKOB. Tak, Hampumep, sl AUarHOCTUKU

omuskux BuAOB Q. altaicus, Q. subunicolor n Q. sundukovi BuepBble OBLJIO OMUCAHO CTPOCHUE
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CKJIepuTa BHYTpeHHero Memka szaearyca (Puc. 7). s HEKOTOPBIX IUIOXO HM3BECTHBIX BHJIOB
BIIEpPBbIe ObUIM NPHUBEACHBI TPAJWLMOHHBIE MPHU3HAKU CTPOEHUS, MO3BOJIUBIIKE BKIIOUUTH HUX B
oOmre onpenenurenbHble Knoun. Tak, s Bunos Q. altaicus, Q. citelli, Q. fusicornis, Q. sofiri u
Q. solskyi BmepBble TPUBENEHO CTPOEHUE »HJearyca. Bce COOTBETCTBYIOIIHWE CTPYKTYPHI
MPOMJUTIOCTPUPOBAHBI  KaueCTBEHHBIMU (oTorpadusMu W pucyHkamu. I[Iponermannas pabora
MI03BOJIMJIA BIIEPBbIE COCTaBUTh OPUTHHAJIbHBIE U OOMIBHO WILTIOCTPUPOBAHHBIE ONPEIEIUTEIbHbIC
Tabnuiel 11t Becex BunoB Poccun u Cpeaneit Azun (Salnitska, Solodovnikov, 2018c; 2019).

Takum 00pa3om, B mporecce HacTosAmeH padoThl ObUT PElIeH psiji TAKCOHOMHUYECKUX MPoOiieM
Ha BHJIOBOM YPOBHE H CYIICCTBCHHO YJIYUIIICHBI YCIOBUS I KAYECTBEHHOW JHArHOCTUKH BHJIOB
Quedius nis dhayn Poccun u Cpenneit Azuu. [Ipu 3TOM ouepdeH psij TAKCOHOMHUYECKHUX MPOOIIeM,

HYXIAOINUXCA B 6y,Z[y1].II/IX HUCCIICAOBAHUAX U C60an AOIIOJIHUTCIIBHOI'O MaTepuala.
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I''TIABA 4. U3BMEHYUBOCTDb U I'PAHULIBI BU/IOB QUEDIUS

MHorue npo0seMsl, BOSHUKAIOIuUe npu padore ¢ Bugamu Quedius 00yCIOBIEHBI CI0KHOCTBIO
pasrpannueHus Onu3kux BuaoB. HaOmromaemsbiit moaumopdusm, KoTopslil, y Quedius vaiie Bcero
MPOSIBIISIETCS B TIPU3HAKAX CTPOCHUS dJiearyca, CHIIBHO 3aTpyaHseT Tu(QepeHINannio BUIOB U
TpeOyeT HCCIeOBaHUs PENpEe3eHTaTHBHONW BBIOOPKH SK3EMIUIIPOB M3 Pa3HBIX 4acTed apeana.
[looToMy npu BBINOJIHEHUWU HACTOSIEH paboThl OBUIM YTOYHEHBl pa3Max MU OCOOEHHOCTHU

BHYTPHUBHIOBOW M3MEHUYMBOCTH MHOTUX BUJOB Quedius.

4.1. Tpaouyuonnsvie n0OX00bl U3YUEHUA BHYMPU- U MEHCEUOOB0U USMEHUUBOCU
Tak, g psna BuaoB ObUl0O OOHapyXeHO, 4YTO (OpPMBI CTPOEHHUS »djearyca HOpon
IpUHUMAaeMbIe 33 pa3Hble BUIBI, MOKHO HaOJIOAaTh B 000 M3 YacTeil apeana wid Jaxe B
npenenax ogHou BeIOOpKU. [Ipu 3TOM ofHa dopMa MIaBHO NEPEXOIUT B APYTYIO U pasHble (POPMbI
HUKAaK HE KoppeiupyioT c reorpadueit (Puc. 8). M3MEHUMBOCTH MOXET IMOABEPraThCsl TOJIBKO
anukaigbHas 4yacTh mapamepsl (Q. cohaesus, Q. imitator, (). novus) WIA anuKadbHble YacTU W

napamepsl 1 MmeauanHou nomu (Q. hauseri, Q. sublimbatus, Q. obliquesriatus, Q. gemellus v np.).

Puc. 8. Q. imitator, pacnipocTpaHeHHe, MeMaHHas 10 (JIaTepalbHO) U U3MEHUUBOCTD IapaMmephbl
(Ha mpuMepe cepuM IK3EMIUISIPOB U3 MECTOHAXOXKACHMS IOKa3aHHOIO YepHOU Toukoi). JInnelika: 1

MmM. (Salnitska, Solodovnikov, 2018c).
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OpnHako B HEKOTOPBIX rpymmax Onm3kux BUAOB pona Quedius 0COOSHHOCTH MOP(HOJIOTHH,
Ha00OpOT, YETKO KOPPEIUPYIOT C PACIPOCTPAaHEHHEM, TaKHUE XUATYChl B CBOIO OYE€pEIb MOTYT
CIIy’KUTh OCHOBaHHMEM [Isl pa3/ieieHus BUIOB. Tak, B XoAe HacToseld paboTsl Oblia peBU30BaHA
oJlHa U3 Hamboee CIOKHBIX Q. mutilatus-rpynmna dHIEeMUIHBIX BUIOB Top Tsaub-11lans, ans BumgoB
KOTOpPOM OTCYTCTBOBAJO YETKOE MOHUMAaHHE KaK MOP(OJIOTrMYECKHX OTIMYMM, TaK U MaTTEPHOB
pactipoctpanenus. B coctaB Q. mutilatus-rpynmnel BugoB Bxoaat Q. equus, Q. mutilatus, Q. kalabi
u Q. kungeicus, KOTOpble OTIUYAIOTCS OT JPYTHX BUIOB POJAa MO TaKUM HauOoliee XapaKTepHBIM
IIpU3HAKaM KaK OTCYTCTBHE KpbUIbEB, YKOPOUEHHBIE HAJKPBLIbs, OTCYTCTBHE KAEMKH CBETJIBIX
MHKPOBOJIOCKOB 1O 3aaHeMy Kkpato VII Tepruta, yIUIOmIEHHOE JOPCO-BEHTPAIBHO TEIO,
yAJUHEHHBbIE KOHEYHOCTH, CBETJIO-KOPUYHEBAas OKpacka Teja, MeJKWe Ia3a u jp. Takad
Mopdororuueckas crenuanu3amnys o0yciaoBIeHa OOMTaHWEM B TIYyOOKHX CJOSX MOYBBI WIH TMOJ
kamHusiMu (Ha BbIcoTe 10 3600 M) B ropusix maccuBax TsiHb-lllans Ha Tepputopun Kazaxcrana,
Koipreizcrana u Ceepo-3anaanoro Kuras.

B pesynbprate 00paboTKu BCeX AOCTYMHBIX MaTepUaOB O JAHHOM rpymnmne ObLUIO yCTaHOBJIEHO,
YTO BHJIbI TPYMIBEI OOUTAIOT AJUIOMATPUYHO U paclpesesieHbl Kak moka3ano Ha Puc. 9. Ilpu sTtom
Q. mutilatus oTINYaeTcs OT APYTUX BUAOB 0Oojee POMOOBUAHOMS (GOpPMOI anuKaaIbHOH YacTH
napamepsl (JOpCco-BEHTPAIIBHO) U (Ha BHYTPEHHEW CTOPOHE) HAJIMYMEM BO BTOPOH JIaTepaabHOU
rpyrire napamepbl 4-6 neHbkoBUIHBIX XeT (Puc. 9: 3, 4, 5). Quedius kalabi v3BecTeH TONBKO U3
omHoro MecrooOutanus “Tepckelr Amaray, mocenok Terutokmodenka (2600 m)” mpw TOM, YTO
TUIMOBOE MECTOHAXOXKJCHHE TOYHO HEU3BECTHO. Bun ornmuaercs Oosiee TOHKOW amMKaabHON
YacThI0O MEJIMAHHOW 07 (JaTepalibHO) 3jiearyca U OJIM3KO PACIONOKEHHBIM K €ro BepXYIIKe
anukabHBIM 3yOriom (Puc. 9: 7). Quedius equus pacnpocTpaHeH HECKOJIbKO mmmpe, oT CeBepo-
Boctounoro Tepckeit Amaray B Kazaxcrane no0 CuHbBIBSHb-YUWrypckoro pariona Kuras u
XapaKTepu3yeTcsl HalMYheM TIyOOKOW BBIEMKH Ha BEpPXYIIKE Mapamepbl (I0pCO-BEHTPAIBHO)
(Puc. 9: 8,10). Quedius kungeicus BnepBble ONMCaH HaMU B HAacTOsALIEH paboTe W MOKa U3BECTEH
TOJIBKO TI0 Tojotumy ¢ xpebta Kynreit Anartay. Q. kungeicus J€TKO MOXET OBITh OTIUYUM OT
JIpYyTUX BUAOB TPYNIMbl IO OBAIBHON (OpMe amuKalbHOM 4YacTH mapamepbl (JOPCO-BEHTPANIBHO),
OTCYTCTBHEM BBIEMKH Ha BEpXHEH 4acTu mapamepbl 1 0COOCHHBIM 00pa3omM u3orHyToil (Puc. 9: 12)
BEpXHEH YacThl0O MeIuaHHOW aoiM (narepanbHo). [lpu ompeneneHuyn BHUIOB 3TOM TIPyIIBL,
OO0JIBILIYIO POJIb ChIrpaja TUIOTE3a O TOM, YTO OECKPBUIBIM THIIOTEHHBIM BUJIaM CBOMCTBEHHBI Y3KHE
apeanbpl, a TakKe MX BBIABICHHAs aiionarpus. BepostHo, uyTo mpu Oojee eTalbHBIX
WCCIICIOBAHUSAX JAaHHOW TEPPUTOpPHH OYyJET OMUCaHO OOJbIlle BUIOB ITOW TPYMIIBI, MOCKOJIBKY
PETHOH Bce eIe ocTaeTcs ci1ad0 W3YYeHHBIM W BUJIOBBIE TPAHHIBI MOTYT OBITH yTOYHEHBI B

OyIymieMm ¢ ydeToM HOBBIX JaHHBIX (Salnitska, Solodovnikov, 2018a).
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Puc. 9. Quedius mutilatus-rpynna BUAOB: paclpoCTpaHEHHE M CTPOCHUE »Jjearyca BHUJIOB.
KoopanHaTsl poHYyMEepOBaHHBIX TOYEK MpHUBeAeHBI B Tabnuie B Salnitska, Solodovnikov, 2018a.
OO603HaueHus: Ha KapTe: MyCThle CUMBOJIBI - TUMOBBIE TOUKH (151 Q. kalabi neusBecTHa). JIunelika

0.5 MM.

Takxe Oblla wuccleoBaHa OJHa U3 HauOonee CIOXKHBIX (). boops-Tpynna BHAOB
Mpe/icTaBiIeHHAass TakuMuU BugamMu Kak . boops, Q. boopoides wu Q. paraboops. B
MIPOTUBOTIONOKHOCTh TPEABIYIIEMY TpUMepy BUIBI (. boops TPYMIIBI PacpoCTPaHEHBI TOPa3/I0
mupe B mpenenax [lameapkTuku. OJHAKO J0 HACTOSIIET0O BPEMEHH OTCYTCTBOBAJIO Kak
€IMHOTTIACHOE pEeIIeHWe O pa3rpaHUYeHHH BHUJOB TaK U TOHMMAaHHE OCOOCHHOCTEH HX
pacnpoctpanenusi. O6paboTaB J0CTaTOYHO OONBIINE 00BEMBI MaTepuaia, HaM yAajJoch YTOYHHUTH
MPAKTUYECKH HEU3BECTHBIC paHee OCOOCHHOCTH PACIpPOCTPaHEHHUs BUIOB ITOH TPYIIIBI, a TAKKe
MOATBEPAUTHh paHee MpeJroiaraeéMple TPAaHUIBI MEXIY BUIAaMU 3ToW Tpynmbl (Smetana, 1978).
Buner Q. boops m Q. boopoides OOWTAIOT CUMIIATPUYECKH M WX apeasibl MEepPeKpBhIBAIOTCS Ha
tepputopuu oT EBpombsl no Cubupu, mpu 5TOM UYEeM BOCTOYHEE, TEM pEXe BCTpedaeTcs
Q. boopoides. B 1o xe Bpemsa Q. boops noxoaut no amnpHero BocToka, rae Takke CTaHOBUTCS
penKuM, HO TIepeKphIBaeTcsi ¢ apeasioM (. paraboops, obutatonum ot Cubupu no JlamnpHero
BocTtoka u pacnpocTpaHeHHBIM Oojiee MEHee PaBHOMEPHO IO Bcel 3Toit Tepputopuu. [Ipu sTom
HeKoTopele 3amaaHbie GopMbl Q. paraboops w3 Kpachosipckoro kpas u PecnyOmuku TriBa

MpUOMIKAIOTCST K TMPOMEKYTOYHBIM dopMaM Mexny (. paraboops u Q. boops, HO TIO
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(parMeHTapHBIM MaTepHaliaM M3 3TUX PETHOHOB HEBO3MOXKHO CJIENaTh 3aKIIFOUCHUE O TPAHMIIAX
WU KIMHAJIBLHOM XapaKTepe M3MEHYMBOCTH COOTBeTCTBYMOmMX BHIOB (Salnitska, Solodovnikov,
2019). Takum 0Opa3oM, B HacTosIIeH paboTe ITH BUABI MPUHATH KaK OTACIbHBIC, HO OYEBHUJIHO,
YTO TIpYyIIa HYXAACTCSI B IOJHOLCHHOW pEBU3UU C IPOBEPKON THUIIOBBIX MAaTE€pUATIOB H
HCCIICIOBAaHUEM eIlle OOJIBIIIET0 KOJIMYECTBA MaTepraia ¢ IPUMEHEHUEM KaK TPaJUIIMOHHBIX, TaK U

COBpPEMEHHBIX METOJ0B aHaIM3a.

4.2. Komnaekcnoe npumenenue co8pemMeHHblX Memooos ¢ uzyuenuu usmenuueocmu Quedius

OpxHuM W3 TpUMEpOB HaWOoJee CIOKHBIX W M3MEHUMBBIX BHIOB poxaa siBisercs (. umbrinus
(Solodovnikov, 2002; Assing, 2018), i KOTOpOro A0 CHUX IOp HE M3BECTHO, CKOJIBKO BHUIOB
CKPBIBAIOTCS 32 3TUM HazBaHueM. @opmbl Q. umbrinus 0OTHO3HAYHO HEPA3TUYMMBI IO MPU3HAKAM
BHEITHEH MOP(OJIOTUU | JUISI UX JTUATHOCTUKU UCTIONB3YIOT JIUIIh KPailHe W3MEHUYUBBIC MTPU3HAKU
ctpoenus 3nearyca (Solodovnikov, 2002). [ns uccnenoBanus noaumopdusma Q. umbrinus HamMu
ObUIM MPUMEHEHbl METOJAbl MHTETPATUBHON TaKCOHOMMHM, 3aKIIIOYAIOLIUECS B OJHOBPEMEHHOM
WCIOJIb30BAHUHU KJIACCHUECKUX MOP(HOIOTUYECKUX, MOP(HOMETPUUECKUX U MOJICKYJISIPHBIX JaHHBIX.

Jns ananuza B HacTosimed paboTe ObUIa HCIOJIb30BaHa penpe3eHTaTuBHas BbIOOpka B 140
sx3eMIIsipoB Buaa Q. umbrinus (Puc. 10). B cmydae MonexkyIsipHOTO aHanu3a ObBLIIM TECTUPOBAHBI
U WCMOJNb30BaHbl OapKOAMHIOBBIA Y4YacTOK MUTOXOHIpHanbHOM COI (LIMTOXpOMOKCHIA3a) H
sanepHbli wg (wingless) renbl. ®duioreHeTHMYecKHe PEKOHCTPYKIUH TOJIYyUYEHHBIE METOAaMHU
MaKCHMallbHOTO TMpaBaonoaoOus u baiiecoBoro anamm3a Ha OCHOBAHUU ATHX HYKJICOTHIHBIX

MIOCJIEZI0BATEIBHOCTEN TIOKAa3aIM KJIACTEpU3alMI0 OTAENbHbIX nonyssiuuid (Puc. 11).

Puc. 10. Apean Q. umbrinus, OCHOBaHHBIM Ha Marepuanax, oOpabOTaHHBIX B XOJ€ HACTOSIIErO
HCCIIEIOBaHUA. OK3EMIULIPbl M3 OKEJITBIX TOYEK HCIOJB30BAaHbI ISl  MOJIEKYJSIPHOTO H

MOpP(HOMETPUUYECKOTO aHAJIH3a.
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Puc. 11. ®unorenus Buga (. umbrinus TONydYeHHas C HCIOJb30BaHHEM MeTona balieca.
ArnocTtepropHas BeposTHOCTh >50 % moka3aHa y OCHOBaHMS Kjaj. B kauecTBe BHEIIHEH TpyNIIbI

WCIIONBb30BaHbl BUAbl Q. boops, Q. suturalis u Q. limbatus.

[Tpu 3TOM cpaBHEHHE TOCIEIOBATEIHPHOCTEH METOIOM TIOMAPHBIX TUCTaHIUK (pairwise distance)
nokazajio ommMuuss A0 7 % MexIy HeKOTOpeIMH u3 H3Tux mnonyisamumid  (Puc.  12).
MopdomeTrprudecknii aHaiaM3, OCHOBAaHHBIM Ha ¢ororpadusx Hamboiee HM3MEHYMBOW YacTH
spearyca Q. umbrinus — anMKaJIbHOW YacTH HapaMmepbl JAOPCO-BEHTPAIBHO, C MCIOJIb30BaHUEM
ananu3a o Claude (2014) peanuzoBaHHOro B mporpamme R, mokasan kinactepuzaluio IpakTHYeCKU

TEX K€ TPYIII 4TO U B MOJIEKyJIsipHOM aHanuse (Puc. 13).
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Puc. 12. ®parmeHT TaONUIBI C JaHHBIMU MOTIAPHBIX CPABHEHUH MOCIIEIOBATEIBHOCTEN OTIEIBHBIX

9K3eMIUIAPOB Q. umbrinus, MOKa3bIBAIOIINNA MUHUMAJIbHbIE U MAaKCUMAaJIbHBIE 3HAYEHUS TapaMeTpa.

Puc. 13. Mopdomerprueckuii aHanu3 Mo anuKalbHON YacTu napamepsl Q. umbrinus.
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Tak, mpenBapuTenbHbIC NaHHBIE OJHO3HAYHO CBUAETEIBCTBYIOT B TOJNB3Y TOTO, YTO 32
W3MEHYHUBOCTBIO (). umbrinus CKpBIBAIOTCS 0COOEHHOCTH, KOTOpPHIC HENb3s OAHO3HAYHO BBHISIBHUTH
BU3yaJIbHBIMU CPaBHEHUSIMH 3K3eMIUIIPOB. boyiee TOro, Ha OCHOBaHMM CTEIICHH MOJICKYJISIPHON
JMBEPreHIIUN MEXIY OTACIbHBIMH IIOJyYeHHBIMU (DUIOTCHETHYECKUMH KJIacTEpaMU MOKHO
000CHOBAaHHO Tpenmnonarath, 4ro (. umbrinus B HACTOSIIEM O0OBEME CO BCEMH CHHOHMMAMH Ha
CaMOM JieJie COCTaBJISIET TPYIITY BUIOB U IMMO3TOMY €TI0 TaKCOHOMUS JIOJDKHA OBITh MEPECMOTPEHA.
OnHako, 4TOOBI 4YETKO IOHATH XapakTep HPU3HAKOB M PACHpPOCTPAHEHUE BHJOB TPYIIIH,
HEOO0XOIMMO TPOBECTH OoJiee AETaNbHOE HMCCIEJOBAHUE C M3YYCHHEM THUIOBBIX IK3EMIUIIPOB U
enie Oosee MUPOKO BHIOOPKOM MaTepHalIOB M3 BcexX yacted apeana (. umbrinus. Tem He MeHee,
NpeIBapUTEIIbHBIC PE3yJbTaThl KaK MOJIGKYJSIPHOTO aHaih3a, TaKk W MOPQOIOTHYECKOU
MOp(hOMETpUHU, TOJyUYEHHBIC B HACTOSIIEM MCCIECIOBAHUU BIIEPBbIC, IOKA3alyd IPUTOJAHOCTD
JAHHBIX METOJOB JJISi MCCIEIOBaHHWA BHYTPUBHIOBOW H3MEHYMBOCTU C IIENBIO PAa3TpaHUUYCHUS
BUIOB Quedius N B NaTbHEHIIIEM MOTYT CYIIIECTBEHHO JIOTIOJIHUTH KIIACCHUECKUE MTOIXOIBI.

Takum 00pa3om, OUEBHAHO, YTO MpHCyInas BuaaMm poja Quedius BHYTPHU-, U MEXKBUIOBas
W3MEHYMBOCTh M3y4€Ha OuYeHb ci1abo. DTO TNpUBEIO K BO3HUKHOBEHMIO MHOXECTBA
TaKCOHOMHMYECKHUX MpobieM. B Hacrosmiei padoTe ObLIM pacCMOTPEHBI TOJIBKO HECKOJIBKO TPYTII
BUJIOB H TPEJIOKEHO HUCIIOIH30BAHNE KOMIUIEKCHBIX KOJIMYECTBEHHBIX METOJIOB Pa0OTHI C HUMH, a

TaKXKC ITOKa3aHbI npeo6na)1a}01uﬂe THUIIBI UBMCHYUBOCTHU CPpECaAU Quedius.
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3AKVIIOYEHUE

Ceenenus o Bunax Quedius Takux oOmmMpHbIX Tepputopuii [Taneapkruku kak Poccust u CpenHsis
A3us 10 HACTOSIIEr0 BPEMEHH OCTaBAINUCh KpaiiHe (parmeHTapHBIMH. OTCYTCTBOBAJIM Kak
OTIpEIeIIUTENIbHBIC TAOIUIIBI, TAK M TIOJTHOIICHHBIE CIIUCKU BUIOB Quedius NCCIIEAYEMBIX PETrHOHOB.
[Tpu 3TOM pazpo3HEeHHBIE pabOTHI MPEMATCTBOBAIN COCTABICHUIO MOJHOLEHHOTO MPEICTABICHHS O
TaKCOHOMMHU poja. IIpoBeneHHOE HaMU MCCIIEOBAHUE IO3BOJMIIO BOCIHOJIHUTH 3TOT Ipolen u
MOJIyYUTh Ba)KHBIE JTAHHBIC MO TAKCOHOMHUH, MOP(OJIOTHH, PACTIPOCTPAHEHUH W OUOJIOTUM BUIOB
pona.

Tak, B pe3yibTare BIEpPBbIC MPOBEIACHHOTO CIEIMAIBLHOIO HUccienoBanus pona Quedius Ha
tepputopun Poccun u Cpenneit Asuum BwisiBieHO 104 Buaa, OTHOCAIIMXCSA K ISATH NOAPOJAM:
Raphirus (47 Bunos), Microsaurus (41), Quedius s. str. (10), Distichalius (5) n Velleius (1). Ilpn
stoM B Poccuu ob6Hapy:xeno 88, a B Cpenneit A3zuu 28 Bunos. U3 Hux Buasl Q. fusus, Q. humosus u
Q. lundbergi BuiepBbie oTMedeHBI Ha Tepputopuu Poccuu, a Q. fuliginosus, Q. sundukovi n Q.
pseudonigriceps — Cpenneit Azuu. JIBa Buna, Q. kungeicus u Q. repentinus, ONMCaHbl KaK HOBbIE
s Hayku. Kpome 3Toro, 3HauMTENbHOE KOJMYECTBO BUJAOB YKA3aHO BIIEPBBIC Ui OTIEIBbHBIX
ctpan Cpenneil Asum u peruoHoB Poccuu. BrisgBieHo 0osee IHMPOKOE pacHpoCTpaHEHUE
HEKOTOPBIX BHJIOB: JUIA paHEe CYHMTABIICTOCS 3araJHo-TajieapKTudeckuM (). brevis TMOKa3aHO
TpaHCHAJICAPKTUYECKOE  pACIpPOCTpPaHEHHWE, I  CUUTABIIUXCA  JAaJTbHEBOCTOYHOUYHBIMHU
0. fasciculatus n Q. sundukovi nokazano Cubupckoe pacnpocTpaHeHue Ha 3amaja Ao MpkyTckoit
o0nacTH.

W3ydenne OOMIMPHBIX, B TOM YHCIE THIIOBBIX MAaTEPUAIIOB M IMEPBOONHMCAHUA MHOTHX BHIOB
MPUBEJI0O K HEOOXOAUMOCTH Tepeonucanusi cemMu BunoB: (. altaicus, Q. capitalis, Q. cohaesus,
0. fusicornis, Q. mutilatus, Q. przewalskii n Q. solskyi. Taxxe, CBeIeHbl B CHHOHHMBI BOCEMb
BunoB: Q. solskyi Luze, 1904 = Q. asiaticus Bernhauer, 1918, syn. n.; Q. cohaesus Eppelsheim,
1888 = Q. turkmenicus Coiffait, 1969, syn. n., = Q. afghanicus Coiffait, 1977, syn. n.; Q. hauseri
Bernhauer, 1918 = Q. peneckei Bernhauer, 1918, syn. n., = Q. ouzbekiscus Coiffait, 1969, syn. n.;
Q. imitator Luze, 1904 = Q. tschinganensis Coiffait, 1969, syn. n.; Q. novus Eppelsheim, 1892 =
Q. dzambulensis Coiffait, 1967, syn. n., Q. pseudonigriceps Reitter, 1909 = Q. kirklarensis Korge,
1971, syn. n. [ns crnenyromux BOCBMHM BHUIOB ObLIM 0003Ha4YeHbl JIEKTOTHNBL: (. asiaticus,
0. citelli, Q. fusicornis, Q. cohaesus, Q. hauseri, Q. imitator, Q. solskyi u Q. novus.

[IpoBeeHHBIH CPaBHUTEIBHO-MOP(HOIOTHYECKUN aHATU3 MO3BOJIMWI OICHUTh HPUTOAHOCTD
TPaJUIIMOHHO MCIIOJIb3YEMBIX MTPU3HAKOB KaK BHEIIHEH MOP(OJIOTHH, TaK U CTPOCHUS dIearyca Juis
IMAarHOCTUKH BUAOB  Quedius. JIOTIONHUTENFHO TPOBEICHO CIEIHATbHOE HCCIICAOBaHHE,
HAIlCJICHHOE Ha TOUCK HOBBIX 3((EKTUBHBIX TUATHOCTUYECKUX MPU3HAKOB JJISI OTIEIBHBIX

TaKCOHOMMHYCCKH HCpﬁSpaGOTaHHBIX WX TIIJIOXO MU3YUYCHHBIX BHIOB. B COBOKYIIHOCTU BCC
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BBISIBIICHHBIC TTPU3HAKH OBUTM WCIOJIB30BAHBI JIJISI COCTABJICHUS ONPEACIUTENBHBIX TAaOJIUI] BUIOB
Quedius Poccunm u Cpennedt Azuu. Bcee omnpenenurensHbie TaOIHIBI CHaOXEHBI (oTOrpadusiMu
WIA PUCYHKaMHU HauOoJiee BaXKHBIX TUArHOCTUYECKUX CTPYKTYp, YTO B 3HAUUTENBHOW CTENEHU
yBenuunBaeT 3 (HeKTHBHOCTH pabOThI C ONPEACTUTEILHBIMHI TAOTUIIAMU.

BoisiBneHHass B XOJ€ HACTOSILErO MCCIEAOBAHUS HW3MEHYMBOCTh HEKOTOPBIX OCHOBHBIX
JIMArHOCTUYECKUX IPU3HAKOB I103BOJIMJIA MCKIIOYMTH OIIMOKU B ONpEAEICHHUH, a 3HAUUT U B
MIOHMMaHUM CUCTeMaTuku psna BunoB Quedius Poccun u Cpenneit Asun. O603HaYeHbI BUIOBBIE
IPaHUIBI U YTOUYHEHBI OCOOCHHOCTH PACIpPOCTpaHEeHUsl B rpynnax BunoB Q. mutilatus u Q. boops,
YTO KPUTHUYECKU BaXXHO JUIsl JajbHEiIneld paboThl MU M3Y4YEHHUS BUJOB 3THUX CIIOXKHBIX TPYIIIL.
BblsiBieHHBIE OCOOEHHOCTHM HM3MEHUMBOCTU JAlM BO3MOXHOCTb NPHUOIM3UTBCA K MOHUMAHUIO
BHYTPH- U MEKBUIOBBIX I'PAHUL] CBOMCTBEHHBIX BUaM pona Quedius.

ITo pe3ymbraTam BCEX BBIIMICU3IIOKEHHBIX HMCCIIEOBAHUN COCTaBJICHBI NEpBbIe 000OIIAOINE
paboret mo daynam Poccum u Cpenneit Asum. Tak, s ¢aynsl Poccum cocrtaBieH
aHHOTHPOBAHHBIA CHUCOK BUJOB C CYMMHUPOBAaHHBIMU MMEIOIIUMUCS U HOBBIMH, IOJyYEHHBIMHU B
XOZIe JAHHOT'O UCCIIEI0BaHMs, JaHHBIMU O PaclpoCTpaHeHUH U Ouojoruu. Takxke, A HEKOTOPBIX
BUJIOB IIPUBE/ICHBI Pa3BEPHYTHIE KOMMEHTApUH O TAKCOHOMUYECKUX mpodiiemax. J{is BuoB (ayHsl
Cpennell A3uM NHpoBeAeHA KiIacCUYecKas TaKCOHOMUYECKash PEBU3HUSA, COJEpKallasi He TOJbKO
MHGOPMALIMIO O PACHPOCTPAaHEHUU U OMOJIOTHH, HO M NEPEONUCaHMsi MHOTHMX IJIOXO M3YYEHHBIX
WA COBCEM HEU3YUYEHHBIX BHJIOB.

Takum 00pa3oMm, MNOJY4YEHHBIE B XOJI€ HACTOSILEr0 HCCIIEAOBAHUS PE3YJbTAThl SBISIOTCS
KPUTHUYECKH BaXHBIMU JUISl U3ydeHMs BUI0B Quedius Takux oOMWUpHBIX TeppuTopuil [Taneapkruku
kak Poccus m Cpennss Asus, Kak B HAy4yHbIX, TaK W IPUKIAIHBIX OTpacisax. boiee Toro,
MIPOBEICHHOE JIUCCEPTAllMOHHOE HCCIE0BaHUE MMEET XOpPOIIyK MEepCHeKTUBY JanbHenIIen

p33pa60TKI/I, KaK caMOM TE€MBbI AUCCEpTAlNH, TaK U €€ OTHACIbHBIX 0oJiee YaCTHBIX ACIIEKTOB.
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INTRODUCTION

The rove beetle genus Quedius Stephens, 1829 (Coleoptera: Staphylinidae: Staphylininae) is one
of the most species-rich and taxonomically complex groups in the Staphylinidae. Currently it
comprises about 700 species distributed in the Holarctic region (Brunke et. al, 2016; Smetana,
2018). Although species of Quedius mostly prefer forest leaf litter, they can also be found in other
ground-based debris in other biotopes including open landscapes. Quedius can be found in a wide
variety of microhabitats, including such special ones as cavities under stones deeply immersed into
the soil, mammal burrows, birds nests and anthills (Coiffait, 1978; Tikhomirova, 1973;
Solodovnikov, 2006 etc.). The distribution of Quedius species through geographic areas,
landscapes, and microhabitats reflects modern ecological conditions and paleogeographic processes.
This makes this genus a good model for studying various aspects of terrestrial ecosystems. Overall
Quedius has great potential for evolutionary, ecological, biogeographic and applied research.

However, this potential is not used due to the extremely insufficient degree of knowledge of
Quedius. Even though the polyphyly of this genus is a proven fact (Solodovnikov, 2006; Brunke et
al, 2016), a phylogenetic analysis that would identify monophyletic groups for splitting this vast
complex of species, is currently impossible because of the poorly studied Quedius faunas and
confusing alpha taxonomy of its certain species. Problems of the species diagnostics in this genus
are primarily associated with subtle morphological differences between closely related species, on
the one hand, and a significant degree of intraspecific variation, on the other. In particular, in the
Palaearctic region, the territory of Russia and Middle Asia form a huge gap in our knowledge about
Quedius.

Our work is aimed at filling these gaps. For an extensive and extremely poorly studied fauna of
Russia we compiled an annotated catalog of the species and identification keys that required critical
examination of the vast and diverse literature data, as well as extensive material in the collections.
A comprehensive taxonomic revision of the genus was carried out for an ecologically more
homogeneous territory of Middle Asia. In both cases, we faced the problems of species delimitation
based on the morphological characters. Usually, species of Quedius were delimited from each other
by traditional methods. However, given the actively developing modern species delimitation
methods based on molecular data and geometric morphometrics, we conducted a detailed study of
variability for Quedius umbrinus. Alpha-taxonomy of this species based on traditional methods is
very controversial. Therefore, this species was chosen for a preliminary study using molecular
genetic and morphometric methods and their assessment for future wider use in studies of Quedius

species of Russia, Middle Asia and other large territories.
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All the elements of our work has been focused on a comprehensive study of Quedius species in
order to gain more complete knowledge of the Palearctic biodiversity and to improve methods of
species diagnostics. This is also critically important for the further, more detailed study of particular

species of Quedius and phylogenetic revision of this genus in the future.

Composition and diagnosis of the genus Quedius.

Since the description of the genus Quedius (Stephens, 1829) and the first publications of the XIX
century (Erichson, 1839; Lacordaire, 1854; Thomson, 1858, 1859; LeConte, 1861, etc.), the number
of species from different areas of the world belonging to this genus has steadily increased. As a
result, Quedius turned into a huge taxon without a clear diagnosis, later referred to as the “Quedius
complex” (Chatzimanolis et al., 2010).

From the time of its original description and to the present, the composition of the genus has
been repeatedly revised (Coiffait, 1978; Brunke et al., 2016, etc.). Thus, according to the currently
adopted system of the genus reflected in the latest global catalog of Staphylinidae (Herman, 2001),
the genus Quedius is distributed throughout the world and includes about 800 species. It is divided
into ten subgenera devoid of unambiguous diagnostic characters. As a result, a significant number
of species are placed to one or another subgenus conventionally.

In the last decade, based on a series of morphological (Solodovnikov, 2006; Solodovnikov,
Schomann, 2009; Brunke, Solodovnikov, 2013) and molecular (Brunke et al., 2016) studies, it was
shown that Quedius is an exclusively Holarctic genus, contrary to its previous global concept
implied bipolar distribution that was difficult to explain. For example, it was revealed that all
endemic species of New Zealand and Australia, previously described as Quedius, do not even
belong to the subtribe Quediina, and should be reclassified among the previously described or new
genera in the subtribe Amblyopinina (Solodovnikov, 2012). But even in such more narrow
Holarctic sense the genus Quedius is not monophyletic (Solodovnikov, 2006; Brunke, et al., 2016)
and needs a revision.It is already clear that some of its subgenera will become independent genera,
such as Quedius s. str. or Microsaurus, while others, such as the polyphyletic subgenus Raphirus,
will change not only its rank, but also the composition.

Traditionally Quedius (Ganglbauer, 1895; Porta, 1926, and others) was characterized by the
presence of infraorbital ridges and the shape of prothorax with the deflected hypomeres. Later it is
became known that the infraorbital ridges in different species assigned to Quedius are not always
homologous, and the deflected hypomeres are a very homoplastic character, often found in other
genera of the tribe Staphylinini (Solodovnikov, 2006).

According to the latest data the following combination of characters is used for the identification

of Holarctic Quedius (Smetana, 1971; Coiffait, 1978; Solodovnikov, 2006):
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— presence of well developed infraorbital ridges extended from the neck to (or nearly to) the base of
mandible;

—normally elongated first antennal segment (not longer that second and third together);

— pronotum with deflected hypomera not visible in lateral view;

— pronotum with dorsal rows of one to three punctures on the disk;

— mesoscutellum with two basal carinae;

— epipleura without longitudinal row of spines;

— aedeagus with parameres fused into a single lamella, often with sensory peg setae underneith.

This is a diagnostic combination of characters, not the list of synapomorphies. They distinguish
Quedius species from species in any other genera of Staphylinini on a global scale. In the current
work the genus Quedius is accepted in accordance with the given diagnosis as a polyphyletic
Holarctic taxon consisting of six subgenera: Quedius s. str., Distichalius, Megaquedius,
Microsaurus, Paraquedius, Raphirus and Velleius. This is the same concept as, for example, in the

latest catalogue of Palearctic Staphylinidae (Schiilke, Smetana, 2015).

Local faunas of Quedius, their state of knowledge. The faunas of the genus Quedius (in its
narrow, Holarctic sense) are studied very unevenly. In this respect, only North America and Central
Europe are studied quite well. The Quedius fauna of North America was revised as far back as in
1971 (Smetana, 1971), with supplements by the author of the revision and other specialists
(Smetana, 1971, 1978a, 1990; Gusarov, 2001; Majka et al., 2009; Smetana, Webster, 2011 et al.).
For historical reasons, the Quedius fauna of Europe, especially its central part is studied even more
thoroughly (Schaum, 1852, 1859; Redtenbacher, 1857; Waterhouse, 1858 et al.) with the latest
modern synthesis supplemented by identification keys and information about the distribution and
biology of all species (Schiilke, Assing, 2012).

As far as other regions are concerned, there is also a revision of Quedius fauna of China
(Smetana, 2017), which is a synthesis of the numerous papers its author and some Chinese
specialists (Hu et al., 2012; Cai & Zhou, 2015; Zheng, 2003; Zheng et al., 2006, 2007; Zhu et al.,
2006 u ap.). However, it is premature to call this monograph an exhaustive revision, since the
collections and taxonomic papers on the fauna of China are still insufficient for a comprehensive
knowledge of such a big and diverse area. A large number of Quedius species obviously remain
undescribed, especially from various mountain regions of China.

Any other regions are less studied, or not studied at all. Such an unevenness can be explained by
the local peculiarities of the Quedius fauna and historical reasons. For example, the fauna of
Quedius in North America is rather poor and until the revision by Smetana (1971) it was

unexplored. So there were no complex legacy in the taxonomy of species of this region arising from
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the requirement to check many historical works and type material. On the contrary, one of the main
reasons of the insufficient knowledge of particular regions of the Western and Southern Palaearctic
is precisely the fact that various authors published many inconsistent papers with the descriptions of
new species or their varieties based on fragmentary material and without taking into account
intraspecific variability.

There is only one work on Quedius of Western Palearctic (in broad sense, from Western Europe
to Lake Baikal in the east and Afghanistan and Iran in the south) which was published back in 1978
(Coiffait, 1978). This work includes identification keys, diagnoses of all species, numerous
descriptions of new species, information on the distribution and biology of all species, as well as
illustrations of the characters of external morphology and aedeagus. Despite the unique significance
of this publication due to its large coverage, it has big drawbacks such as superficial study of
taxonomic details without considering intraspecific variability and extremely fragmented material.
These led to the fact that many species there were described incorrectly and need to be revised or
redescribed. Meanwhile many of the species described in that monograph are already synonymised
(Solodovnikov, 2004; Assing, 2017, 2018 et al.).

At the time of the most of the abovementioned publications, the genus Quedius was understood
in its maximum, very polyphyletic global composition. But the Holarctic limitations of those
publications led to the fact that the ‘classical’ division of the genus into subgenera did not cause any
particular problems, although Coiffait (1978) and Smetana (1971, 2013) made certain changes to
that system.

State of knowledge of Quedius of Russia and Middle Asia.

The vast and partly inaccessible territories of Russia and Middle Asia remain one of the most
poorly studied regions of Holarctics. The first mentions of Quedius from Russia belong to
Hochhuth, who published several faunal lists of the Caucasian staphylinids (Hochhuth, 1849), as
well as such list for Russia and adjacent territories (Hochhuth, 1851, 1862). At the same time,
varioust authors described a number of Quedius species from the European part of Russia (Poppius,
1908), Siberia and Far East (Fauvel, 1875; Eppelsheim, 1886, 1887; Bernhauer, 1902; Roubal,
1914, 1929). These works prompted further research and the accumulation of the information on
distribution and biology of various Quedius species of Russia.

Throughout the rest of the 20th and the beginning of 21st centuries the amount of the taxonomic
publications that touched upon Quedius of Russia significantly grew and included many species
described from the Russian parts of the Caucasus (Coiffait, 1967; Solodovnikov, 2002a, 2004),
Altai Mountains (Coiffait, 1969), Siberia (Kirshenblat, 1933; Coiffait, 1975; Smetana, 1978b,
1995), Far East (Solodovnikov & Hansen, 2016; Smetana, 2003; Smetana & Shavrin, 2018), or
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other regions. However, the largest amount of works accumulated over the past centuries consists of
faunistic publications published in various local journals, gazettes, and conference theses. Usually
they cover local faunas within the political borders of various larger or smaller regions of Russia,
such as, Komi Republic (Shilov, 1975; Konakova, 2011a, b), Crimea Republic (Gusarov, 1989),
Tula (Dorofeev, 2013), Samara (Goreslavets et al., 2002; Goreslavets, 2014, 2016) and Rostov
Provinces (Khachikov, 2017), Mordovia Republic (Ruchin, 2016), Chuvashia Republic (Semenov,
Egorov, 2009, 2010), Kamchatka Territory (Ryabukhin, 1999, 2008, 2010) and others. In some
cases, they are devoted to individual mountain ranges, such as Ural (Kolesnikova, 2008, 2010,
2012 etc.), Caucasus (Solodovnikov, 1998, 2002a. 200b, 2004), Kuznetsky Altai (Babenko, 1991)
etc.; protected areas such as reserves and national parks: Pechora-Ilych Nature Reserve
(Kolesnikova, Taskaeva, 2003), Zhiguli Nature Reserve (Goreslavets, 2010), Meshchyora National
Park (Semenov, 2009 etc.), Mordovski Nature Reserve (Semenov, 2017 etc.), Visim Nature Reserve
(Uhova, 1999), Denezhkin Kamen Nature Reserve (Ermakov, 2003), Kabardino-Balkarski Nature
Reserve (Aiydov, 2015) and others. Usually, such publications are not included in the world
bibliographic databases (Web of Science, Scopus and others) and well-known catalogs of
Staphylinidae (Herman, 2001; Schiilke, Smetana, 2015). Therefore, the information on the
distribution and biology of species Quedius contained therein remains inaccessible.

It is noteworthy that there was not a single special work devoted to the Quedius fauna of Russia.
All species lists of Quedius usually were included in general Staphylinidae catalogs or lists. Such
publications on the fauna of Russia are either outdated or contain minimal, clearly insufficient
information about morphology, distribution and biology of species of Quedius. Also, there are no
any working identification keys of Quedius for Russia, apart from the extremely incomplete and
outdated identification keys with 11 species (Jacobson, 1905; Bogdanov-Katkov, 1930) and later
with 50 (Kirshenblat, 1965). The catalog of Staphylinidae of the Soviet Union by Tikhomirova
(1973) should be of course mentioned among the taxonomic catalogs including Quedius and
relevant to the fauna of Russia. But now it is largely outdated and does not contain any references to
any previous species records summed up there. The more modern catalog of the Palearctic
Staphylinidae (Schiilke, Smetana, 2015) also does not contain references vouchering the
distribution data given in a very generalised form. For example, the territory of Russia in this
catalog is divided only into six very large regions.

Herman (2001) remains perhaps the most informative catalog of the world Staphylinidae, and
Quedius in particular, including its summary of all foreign and some Russian publications for each
species, very incomplete for the latter. Thus, despite the relatively large amount of publications on
Quedius of Russia, understanding of the taxonomy, distribution and biology of many species

remains poor and extremely fragmented. Some species described from Russia are hitherto known
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only from the original description. Moreover, for some regions of Russia there are no any records of
Quedius, or at at most there are only fragmentary records for single species. In accordance with the
papers of the last decades (for example, Smetana, 2003; Solodovnikov, Hansen, 2016; Smetana,
Shavrin, 2018) it is obvious that the local faunas of Quedius of such vast regions as Altai and Far
East that are favorable for Quedius in natural and climatic sense, remains practically unexplored.

So far, the Quedius fauna of Middle Asia also has been studied very fragmentary. The first
Quedius materials collected in Middle Asia came to European museums at the end of the 19th
century, which made it possible to describe a total of 11 species by such authors as Eppelsheim
(1888, 1892), Luze (1904) and Bernauer (1918). Unfortunately, the species descriptions of Quedius
in the late XIX and early XX centuries did not have a single standard and they could be detailed or
very brief. Moreover, they did not include drawings of the aedeagus, which are extremely important
for the diagnosis and identification of the species in modern conditions. Although, some of these
species were redescribed later based on external morphology (Gridelli, 1924), the first images of the
structures of the aedeagus appeared only in Wiisthoff (1938).

A significant, but controversial contribution to the study of Quedius of Middle Asia was made by
Coiffait (1954, 1955, 1963, 1967, 1969, 1970, 1975, 1978). The first aedeagal illustrations of many
hitherto known and new species appeared for the first time in his publications. Also, the species
from Middle Asia were included in his above-mentioned identification keys for Quedius of Western
Palearctic (Coiffait, 1978). Unfortunately, too many species in Coiffait’s publications were
described based on fragmentary material, the type specimens of some species were not studied, and
some earlier publications, for example, the species described by Luze (1904), were missed
altogether.In contrast to the fauna of Russia, the number of local faunistic publications on Quedius
in Middle Asia is relatively low.ue to the lack of a good taxonomic base, the identifications of
species in those few publications (Kashcheev, 1984, 1985, 2002; Kadyrov et al., 2014; Gabdullina,
2016) are very unreliable. Overall it is obvious that with respect to Quedius the territories of Russia
and Middle Asia are the least studied in the Palearctic. Studies of this genus, therefore, need to be

developed both at the faunistic and taxonomic levels.

On the species delimitation problem in the genus Quedius. Some species of Quedius are
characterized by strong variability as in external morphology, such as the coloration of elytra in
Q. suramensis (Solodovnikov, 2002a), as well as in the structure of the aedeagus, for example in
Q. umbrinus (Solodovnikov, 2002a; Assing, 2018, etc.). This feature has led to the fact that
different forms of some common species, such as Q. boops, Q. limbatus, Q. scintillans, Q. suturalis
and others, have been repeatedly described as different species. Such a significant variability is

inherent not only for widespread species, but also for local endemics. A traditional approach to such
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variable species is the study of a representative sample of the specimens from all over the area. It
gives an idea about the extent of variability and presence of hiatus among the continuously varying
forms.In cases of certain Quedius species, however, such traditional morphological methods for
assessing polymorphic characters do not really works for finding hiatus between forms.

A good example of such kind of species in Quedius is Q. umbrinus with hitherto known 12
synonyms (Assing, 2018, 2019). These synonyms were proposed simply on the basis of a brief
statement of the wide range of Q. umbrinus variability. In other groups of beetles, methods based on
the use of molecular and morphometric data are well proven and successfully applied to solve such
complex cases of variability (Bai et al., 2018; Bergsten, 2017; Salinas et al., 2017 and others).
Unfortunately, such methods are only gaining popularity in staphylinids (Song et al., 2014; Serri et
al., 2016) and, accordingly, such methodological framework still needs to be developed in this
group of beetles. It is obvious that in the case of Quedius, it is necessary to use these additional

methods along with the traditional approaches.

Based on the issues discussed above, the scientific problem addressed in this thesis and its
relevance can be formulated as follows:
— the genus Quedius is one of the most complex and large among Staphylinidae beetles; it is a good
model group for the study of biota in terrestrial ecosystems and has a large and practically
unrealized potential for evolutionary, biogeographical, ecological, and general biological research;
— the phylogeny of the genus is poorly known and in accordance with the data of the last decade, it
is known that the genus polyphyletic and needs revision;
-progress in this direction is hampered by the intricate taxonomy of Quedius and insufficient
knowledge of its species diversity;
— large areas and landscape features of such vast and unique regions of the Palaearctic as Russia and
Middle Asia led to the formation of rich Quedius faunas there, which are poorly studied or not
studied at all;
— there are significant difficulties in understanding the variability and species boundaries in some
complexes of similar Quedius species because of shortage of material and insufficiently developed

methodological basis for such investigations.

The object of this research is the species of the genus Quedius of Russia and Middle Asia and
the subject is their taxonomy, diagnostics, variability, distribution and biology.
The purpose of this work is the complex study of the fauna and taxonomy of Quedius of Russia

and Middle Asia including the following tasks:
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1. Clarification of the species composition of Quedius in Russia and Middle Asia based on the
critical analysis and summary of literature data, as well as the study of available national and
foreign collections.

2. Taxonomic revision of certain species based on the type and additional collection material.

3. Compiling an annotated catalog of species of Russia and conducting a complete taxonomic
revision of the fauna of Middle Asia.

4. Enriching the data on the distribution and biology of Quedius species in Russia and Middle Asia.
5. Critical analysis of traditionally used and new morphological diagnostic characters for compiling
illustrated identification keys for Quedius species of Russia and Middle Asia.

6. Investigation of features and types of inter- and intraspecific variability of Quedius species.

The scientific novelty of this research is based on the following main results:
1. The species composition of Quedius of Russia (88 species) and Middle Asia (28 species) was
clarified for the first time and presented in the form of an annotated catalogue for Russia and a
comprehensive taxonomic revision for Middle Asia.
2. Two species are described as new to science, seven redescribed and nine synonymised.
3. Identification keys were prepared for Quedius species of Russia and Middle Asia for the first
time.
4. Data on the morphology and variability of the most important diagnostic characters for many
Quedius species from Russia and Middle Asia, as well as data on their distribution and biology,

have been significantly updated and refined.

Theoretical and methodological significance of this research consists of the significant update
of knowledge about one of the largest and common groups of insects and enriching the Russian and
world collections of this group by new extensive materials identified and studied for the first time.
The results obtained in this work can be used in further phylogenetic, taxonomic, faunistic and
environmental studies, including the preparation of state inventories of the animal world, the
inventory of regional faunas and protected areas, the development of environmental protection
actions and environmental monitoring. The keys will be used for identification of Quedius species
by specialists in various fields of science. Also the results of this work can be used in the
preparation of teaching materials for the university courses in entomology or invertebrate zoology.
The structure of the Quedius catalog of the fauna of Russia and a specially created computer
database for its compilation can be used for similar inventories of the other poorly studied groups

of Staphylinidae beetles in Russia and neighboring countries.
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Major theses for the defense:
1. An original annotated list of Quedius species of the fauna of Russia was prepared and a
taxonomic revision of the genus was conducted for the territory of Middle Asia.
2. It was revealed that the Quedius fauna of Russia and Middle Asia includes 104 species belonging
to five subgenera: Distichalius (2 %), Microsaurus (41 %), Raphirus (46 %), Quedius (s.str.)
(10 %) and Velleius (1 %).
3. Two new species, Q. kungeicus and Q. repentinus, are described. The species Q. fusus,
Q. humosus, Q. lundbergi are recorded for the first time from the territory of Russia and Q.
Sfuliginosus, Q sundukovi, and Q. pseudonigriceps from Middle Asia.
4. Seven species are redescribed and, nine synonymised.
5. Characters of external morphology and the structure of the aedeagus traditionally used for the
identification, supplemented by characters obtained in the course of this study, are suitable for
reliable identification of Quedius species; they provide reliably diagnoses for many problematic,
insufficiently known or new species of this genus.
6. Based on the critical analysis of the known and newly found morphological characters, original
keys with illustrations of the most important morphological structures were compiled for the

Quedius species of Russia and Middle Asia fauna.

Approbation of the research results. The main theses of this dissertation research were
presented at the leading Russian and international scientific conferences:

— 31st International Meeting on Systematics and Biology of Staphylinidae (Brussels, Belgium, 5-8
May 2016);

— XV congress of Russian Entomological Society (Russia, Novosibirsk, 31 July — 7 august 2017);

— 33rd International Meeting on Systematics and Biology of Staphylinidae (Denmark, Copenhagen,
10-13 May 2018).

The main and intermediate results of the thesis were repeatedly reported at the meetings of the
Department of Entomology of St. Petersburg State University; at a seminar held jointly by the
Laboratory of Insect Systematics of the Zoological Institute of the Russian Academy of Sciences
and the Department of Entomology of St. Petersburg State University (Russia, Saint-Petersburg, 25
September 2018); at a seminar in the National Collection of insects and arthropods of Canada

(Canada, Ottawa, November 6, 2018).

Four peer review papers on the topic of the dissertaion were published in the journals included

in the databases Scopus and Web of Science:
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Salnitska, M., Solodovnikov, A. Rove beetles of the genus Quedius (Coleoptera: Staphylinidae)
fauna of Russia: a key to species and the annotated catalogue / M. Salnitska, A. Solodovnikov //

ZooKeys. —2019. — Ne. 847. — P. 1-100. https://doi.org/10.3897/zookeys.847.34049

Salnitska, M., Solodovnikov, A. Hypogean presumably sister species Quedius repentinus sp. n.
from Altai and Q. roma from Sikhote-Alin (Coleoptera: Staphylinidae): a disjunct distribution or
poorly sampled Siberia? / M. Salnitska, A. Solodovnikov // Zootaxa. — 2018c. — Vol. 4394. —
Ne. 1. —P. 95-104. doi: 10.11646/zootaxa.4394.1.5

Salnitska, M., Solodovnikov, A. Revision of the Quedius fauna of Middle Asia (Coleoptera,
Staphylinidae, Staphylininae) / M. Salnitska, A. Solodovnikov // Deutsche Entomologische
Zeitschrift. — 2018b. — Vol. 65. — Ne. 2. — P. 117-159. doi : 10.3897/dez.65.27033.

Salnitska, M., Solodovnikov, A. Taxonomy of the poorly known Quedius mutilatus group of
wingless montane species from Middle Asia (Coleoptera: Staphylinidae: Staphylinini) / M.
Salnitska, A. Solodovnikov // European Journal of Taxonomy. — 2018a. — Vol. 401. — P. 1-17.
doi.org/10.5852/ejt.2018.401

Materials and methods. The main material for this study came from the rich collections of the
Zoological Institute of the Russian Academy of Sciences (ZIN), Saint-Petersburg, Russia, as well as
other leading Russian and foreign scientific organizations: Zoological Museum of Moscow
University (ZMMU), Moscow, Russia; Institute of Systematics and Ecology of Animals, Siberian
Branch of the Russian Academy Sciences (ISEA), Novosibirsk, Russia; Hungarian Natural History
Museum (HNHM) Budapest, Hungary; Zoological Museum (part of the Biological Museum, Lund
University) (ZMLU) Sweden; Natural History Museum (NMW), Vienna, Austria; Natural History
Museum of Denmark that includes the Zoological Museum formerly known as ZMUC (NHMD),
Copenhagen, Denmark; Canadian National Collection (CNC), Ottawa, Canada; Muséum national
d'Histoire naturelle (MNHN), Paris, France; Finnish Museum of Natural History (LUOMUY),
Helsinki, Finland. A lot of materials also were used from the private collections of: A.B. Ryvkin
(Moscow, Russia), S.A. Kurbatov (Moscow, Russia); S.K. Alekseev (Kaluga, Russia), A.V.
Gontarenko (Odessa, Ukraine), A. Smetana (Ottawa, Canada), A.V. Shavrin (Daugavpils, Latvia),
V. Assing (Hannover, Germany), M. Kocidn (Praha, Czech Republic), M. Schiilke (Berlin,
Germany).

Additional material was collected in the following regions and protected areas of Russia: Kaluga

Province (Kaluzhskiye Zaseki Nature Reserve, Ugra National Park), Krasnodar Territory


https://doi.org/10.3897/zookeys.847.34049
https://doi.org/10.11646/zootaxa.4394.1.5
https://doi.org/10.11646/zootaxa.4394.1.5

61

(including Caucasus Nature Reserve), Leningrad, Novosibirsk, Tver, Tula Provinces, Crimea
Republic, North Ossetia Alania (including, North Ossetia Nature Reserve).

The following widely used entomological methods were used during this research:
— processing and systematization of literature data using a database developed in Microsoft Access
2010;
— field collecting of material (entomological sifter, Winkler electors and hand collecting with the
subsequent fixation of specimens in alcohol and labeling);
—mounting material, preparation of temporary and permanent genitalia samples;
— identification of material based on morphological characters, including the study of types for
many species;
— extraction of DNA and amplification with the primers for mitochondrial COI 1 and nuclear wg
genes, cleaning of extracts, sequencing and the subsequent processing using software BioEdit 7.2.5
(Hall, 2005), Mega 6 (Tamura et al., 2013), jModelTest (Posada, 2008), MrBayes v3.2 (Ronquist et
al., 2011) and FigTree 1.4.2. (Rambaut, 2014);
— morphometric analysis in R by Claude (Claude et al., 2004);
—compilation of annotated species list and identification keys;
—creating illustrations of morphological structures and distribution maps, their processing in
software Helicon Focus 5.3, Photoshop CS 5.1., Adobe Illustrator CS 5.1., Microsoft Excel 10 and
QGIS 2.12.0.

In total, more than seven thousand specimens of the genus Quedius were investigated; more than

two thousand genitalia preparations and about 500 illustrations were made.
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CHAPTER 1.
SYSTEMATIC SUMMARY OF LITERATURE AND
COLLECTION DATA

Numerous publications about Quedius of Russia and Middle Asia, unfortunately, do not give a
complete picture of the fauna of these regions. Nevertheless, the constructive and conscious
processing of the available data provides important information on the morphology, distribution and
biology of a number of species. Naturally, systematization and storage of information obtained in
the course of processing such literature data in combination with collection materials is a rather
complicated task. For this purpose we used a database created in Microsoft Access 2010 based on
the tables with all the incoming information and corresponding detail for easy entry of information.
Auser-friendly interface of forms from this database is shown in Fig.1. One of the important
advantages of this program is the ability to create any connections between the tables and the cells
of the corresponding tables. This newly created database greatly simplified the preparation of an

annotated catalog of Russia (Salnitska, Solodovnikov, 2019).

Fig. 1. Example of the data form created in Microsoft Access 2010.

One of the most important problems defined in the process of this work is the early publications
which were missed by the subsequent authors and not included in the revisions of the respective
territories. These publications contained records for earlier described species, as well as the
descriptions of new species. For example, we revealed that the species Q. solskyi, Q. rufilabris, Q.

fusicornis and Q. imitator described by Luze (1904) overlooked in the later publications are valid
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species from Middle Asia. As a result, we redescribed all these species based on the type and other
collection material. Also we found 13 erroneous literature records apparently based on
misidentifications of the species from Russia and Middle Asia (Salnitska, Solodovnikov, 2018c;
2019). The information about all these misidentifications is given in the Tabe 1 of our paper
(Salnitska, Solodovnikov, 2018c). The finding of misidentifications was greatly facilitated by the
examination of the corresponding collection material. For example, one of the most frequent
sources of erroneous identifications were the publications of Vitaly Alexandrovich Kascheev (1984,
1985, 2002). A study of his collection at the Zoological Institute of the Russian Academy of
Sciences allowed us to detect the specimens with such erroneous identifications.

Ten species are known from Russia only from the literature records, some species are known
only from the original descriptions, 9 such species in Russia and 4 in Middle Asia. Of them, we
examined the type material for Q. abdominalis, Q. conviva, Q. citelli, Q. repentinus, Q. roma,
Q. ryvkini and Q. sofiri and confirmed their status as valid species. We were not able to examine
type material of two species (Q. kamchaticus and Q. tadjikiscus). While Quedius angaricus,
Q. bucharensis, Q. koltzei and Q. rufilabris were described based on female specimens and
therefore their identity and status need to be clarified. A number of species known only from the
original descriptions are characterized by cryptic biology, such as living in mammalian burrows
(Q. abdominalis, Q. citelli and Q. conviva) or in hypogean microhabitats (Q. repentinis and Q.
roma). Sampling this kind of species requires special methods that are rarely applied by non-
specialists and, therefore, targeted expeditions are needed to search for such species.

Also, it was difficult to interpret some geographic data mentioned in the literature or on the
labels, such as outdated toponyms or incomplete information. In the process of work with such
toponyms we used various online databases (Google Maps, Google Earth, Global Gazetteer version
2.3 and others), field diaries stored at the Zoological Institute of the Russian Academy of Sciences
and old atlases. That way we found and defined a large number of toponyms what led to a more
accurate and complete understanding of the species distributions. We compiled a table with the
most complex toponyms based on the materials from the expeditions of Glazunov and Hauser in
1892 and 1898 to Middle Asia, with their current names and geographical coordinates (Table 2 in
Salnitska, Solodovnikov, 2018c).

While carrying out this work, we fully processed the materials of Quedius from Russia and
Middle Asia stored in the extensive collections of the Zoological Institute of the Russian Academy
of Sciences and the Zoological Museum of Moscow State University. In doing so we recurated the
collection of Quedius of the Zoological Institute numbering about 3000 specimens of 100 species.
The materials of the remaining institutional and private collections, listed in the Materials and

Methods, were studied selectively targeting the most interesting species or those that were not
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found in then major collections. The type specimens were examined for 25 species, mainly from
Middle Asia and some from Russia(Salnitska, Solodovnikov, 2018a, b, ¢, 2019). In total, about
7000 specimens were examined and identified, and more than 2000 preparations of the genitalia
were made, all this material contributing to the growth of the collections listed in the Materials and
Methods.

It is evident that both published and collections-based data on Quedius in Russia and Middle
Asia are rather fragmented and scattered. While the fauna of certain regions, such as the European
part of Russia and southern Kazakhstan, are relatively well-studied, other regions remain very
poorly studied or completely unexplored. The Far East of Russia or Tajikistan can be cited as such

examples, for which there are no publications and only single records of species are known.
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CHAPTER 2. THE QUEDIUS FAUNA OF RUSSIA AND MIDDLE ASIA

2.1. The degree of knowledge about fauna

The absence of summary works and identifications keys is one of the most important problems
hampering the progress in the study of Quedius fauna in Russia and Middle Asia. Only one very
outdated identification key is known for the territory of Western Palearctic which includes species
of Quedius from Middle Asia and partly from Russia (Coiffait, 1978). Also all existing catalogs do
not adequately reflect the outlined Quedius faunas. We filled these knowledge gaps by compiling
the annotated catalog of Quedius of Russia (Salnitska, Solodovnikov, 2019) and undertaking a
taxonomic revision of Quedius of Middle Asia (Salnitska, Solodovnikov, 2018¢).

In our annotated catalog (Salnitska, Solodovnikov, 2019) we used subdivision of the territory of
Russia according to the Catalogue of Lepidoptera of Russia (Sinev, 2008). We did so because very
broad geographic regions used in all hitherto known Staphylinidae catalogs are very uninformative
for the understanding of the distribution patterns of Quedius species of Russia and Middle Asia.
Our subdivision of the territory of Russia into 40 regions is mainly based on administrative political
regions with minor amendments following geographic considerations. It reflects in more detail
species distribution and gives a general picture of the knowledge of Quedius in Russia as shown in

Figure 2 (Salnitska, Solodovnikov, 2019).

Fig. 2. Division of Russia into regions for the catalogue (Salnitska, Solodovnikov, 2019) and the

number of Quedius species known from different regions based on the literature and collection data.



66

Puc. 3. The number of publications on Quedius for different regions of Russia (Salnitska,

Solodovnikov, 2019).

Table 1. Fragment of the table with the records of Quedius species through all 40 regions of Russia
(Salnitska, Solodovnikov, 2019).
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For this case, a summary table (Table 1 in Salnitska, Solodovnikov, 2019) is especially
noteworthy. It shows species distributions and the level of knowledge about them in different

regions in visual form.

2.2. The species composition and distribution patterns of species

As a result of the inventory of the Russian Quedius fauna, it was revealed that, naturally, more
species are known from the European part of Russia than from Siberia and the Far East. Moreover,
some regions are studied so poorly that the number of known publications and the species are
counted in singletons (Figs 2 and 3) (Salnitska, Solodovnikov, 2019). It is noteworthy that the
faunas of certain regions of Russia must be potentially rich, but not investigated at all. For example,
presence of the hypogean species Q. roma (Far East) and Q. repentinus (Altai) (Fig. 4) in Russia
was shown only in the last few years (Solodovnikov & Hansen, 2016; Salnitska, Solodovnikov,

2018b).

Fig. 4. The example of the illustrations for the description of new species Quedius repentinus sp.n.:
A, C, D, F-H (holotype), B (paratype, female), E (paratype, male); A, B, habitus; aedeagus: C,
lateral; D, dorsoventral; E, paramere, underside; F, tergite X; G, sternite IX; H, sternite VIII.Scale

bar: A-D, F-H =1 mm, E = 0.2 mm (Salnitska, Solodovnikov, 2018Db).
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As a result, our papers published in the course of this study considerably improved our
knowledge on the distribution of the majority of all 104 species of Quedius recorded from Russia
and Middle Asia. Moreover the distribution patterns of some species were mapped in detail. Some
of the species were recorded for the first time for the territory of Russia — Q. fusus, Q. humosus and
Q. lundbergi, and for Middle Asia — Q. fuliginosus, Q. sundukovi and Q. pseudonigriceps. Also a
large number of species were recorded for the first time for the certain countries of Middle Asia or
particular regions of Russia (Salnitska, Solodovnikov, 2018a, b, c). Wider distributions were
revealed for some species: Q. brevis previously considered Western Palearctic was shown to be
transpalearctic; Q. fasciculatus and Q. sundukovi previously considered as Far Eastern were shown

to be widely distributed through Siberia (Salnitska, Solodovnikov, 2019).

2.3. Taxonomy and species delimitation of Quedius

Bionomic information was also significantly updated for many species of Quedius which
allowed to infer their landscape-ecological complexes in Russia and Middle Asia. The largest
number of species is confined to the forest zone where species prefer humid leaf litter. However,
some species are also known from forest-steppe and open landscapes, where they usually confined
to various wet plant ground based debris, often near water bodies. Some species show preferences
for a certain type of plant debris, such as some members of the subgenus Quedius s.str. dwell in the
moss, and Microsaurus in decaying wood.

The species of the subgenus Microsaurus are characterized by the greatest diversity in biology.
Some of them are nidicolous, sometimes associated with specific mammalian species. For example,
Q. abdominalis can be found only in the burrows of Prometheomys schaposchnikovi, Q. fascicultus
in burrows of Eutamias sibiricus asiaticus and others. Some species are myrmecophilous, for
example Q. brevis and Q. scitus; or, like Q. dilatatus, associated with nests of Vespa crabro. There
are several hypogean species from the Q. mutilatus group, Q. repentinus and Q. roma as examples.
Also altitudinal zonation affects the Quedius fauna, especially the endemic species. Some local
endemics can be found in rather wide range of altitudes from 300-400 up to 3000 m above sea level
(Q. gemellus, Q. imitator, Q. novus, Q. obliqueseriatus,(Q. vulneratus and others), while some
others occur only at high altitudes from 1200 up to 3300 m (Q. hauseri, Q. korgeanus, Q. Igockii,
Q. omissus and others).

Overall we systematized and processed large volumes of literature and collections-based data,
which made it possible to substantially incerase the available information on the distribution and
biology of Quedius species. Additionally, this work greatly enhances the identification of species
and contributes to the further, more efficient and detailed studies of Quedius species from Russia

and Middle Asia.
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CHAPTER 3. TAXONOMY AND SPECIES DELIMITATION OF QUEDIUS
OF RUSSIA AND MIDDLE ASIA

The extremely poor state of knowledge of Quedius of Russia and Middle Asia necessitated the
examination of large amounts of collection material including types. Additionally, we critically
analyzed the traditional characters for species diagnostics in Quedius and searched for the new ones
with the aim to compile modern identification keys. This kind of approach was used in the revision
of Q. mutilatus-group of species (Salnitska, Solodovnikov, 2018a) and in the revision of Quedius

fauna of Middle Asia (Salnitska, Solodovnikov, 2018c).

3.1. Processing of type materials and taxonomic decisions

Naturally, one of the most important stages of our research was the examination of type
specimens alongside with the overall collection materials. As a result, we synonymised eight
species for various reasons. Species described based on the very limited material without proper
knowledge about intra-specific variability was one of the most common causes of synonymy we
faced in the process of work. For that reason we synonymised five amongst six species of Quedius
described by Coiffait (1967, 1977, 1969) from Middle Asia: Q. cohaesus Eppelsheim, 1888 =
Q. turkmenicus Coiffait, 1969, syn. n., = Q. afghanicus Coiffait, 1977, syn. n.; Q. hauseri
Bernhauer, 1918 = Q. ouzbekiscus Coiffait, 1969, syn. n.; Q. novus Eppelsheim, 1892 =
Q. dzambulensis Coiffait, 1967, syn. n. For the same reason two species described by other authors
were synonymised, namely Q. hauseri Bernhauer, 1918 = Q. peneckei Bernhauer, 1918, syn. n.;
0. pseudonigriceps Reitter, 1909 = Q. kirklarensis Korge, 1971, syn. n. Also, some of the authors
repeatedly described new species due to the omission of some earlier publication where the same
species were already described. That led to synonyms Q. solskyi Luze, 1904 =
Q. asiaticus Bernhauer, 1918, syn. n. (Fig. 5); Q. imitator Luze, 1904 = Q. tschinganensis Coiffait,
1969, syn. n. All type specimens involved in synonymy acts were documented in photographs (for
example, as in Fig. 5) (Salnitska, Solodovnikov, 2018c).

Seven species were redescribed because of the presence of the only extremely outdated original
descriptions (Q. fusicornis and Q. solskyi), or when more accurate descriptions were needed to
accommodate the latest information on important diagnostic and variable characters (Q. altaicus,
Q. capitalis, Q. cohaesus, Q. hauseri, Q. mutilatus and Q. przewalskii). For example, we
redescribed Q. przewalskii even though it had been redescribed twice before. But in the first
redescription (Boha¢, 1988) the structure of aedeagus was misinterpreted and wrongly illustrated. In

the second redescription (Smetana, 1999) an illustration of the lateral view of aedeagus was absent,
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the latter being critically important for the differentiation of Q. przewalskii from closely related

species.

Fig. 5. Quedius asiaticus (new synonym of Q. solskyi). A, lectotype. B, paralectotype. A, B,
habitus. C-F, aedeagus. C, E, median lobe, dorsal view; D, F, paramere, underside; G, H, labels. All

scale bars: 1 mm (Salnitska, Solodovnikov, 2018c).

Also when it was necessary we designated the lectotypes. As a result, the lectotypes were
designated for the following eight species: Q. asiaticus, Q. citelli, Q. fusicornis, Q. cohaesus,
Q. hauseri, Q. imitator, Q. solskyi and Q. novus due to heterogeneous series of syntypes and in case
of confusion in the understanding of a species. Moreover, for two of them (Q. imitator and
Q. citelli) we found the type specimens for the first time after original description. These specimens
are stored at the Zoological Institute in St. Petersburg, but so far they have not been identified as
types, and were erroneously cited by Bohac¢ (1988) as general, non-type material. For some species
lectotypes were not designated due to the well-established concept of these species and lack of need

for such nomenclature acts (Salnitska, Solodovnikov, 2018c; 2019).

3.2. Taxonomy problems and diagnostics of species
Additionally we found and solved a number of taxonomic problems. For example, the original
description of Q. altaicus was based on two female specimens (a holotype and a paratype) from

“Central-Altai” without precise record of the type locality (Korge, 1962). Later Toleutaev (2014)
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recorded Q. altaicus from Saur Mountains (Eastern Kazakhstan), but this record needs verification.
In the newly examined material from Altai we found male specimens of Q. altaicus which
undoubtedly belong to this species based on the original description and high quality photos of the
holotype (made available in the online database of type material kept at the Field Museum) (FMNH,
2018).

Fig. 6. Quedius subunicolor (paratype, male): A—D; Quedius altaicus (male): E-G. A, E, habitus;
B, C, F, G, aedeagus. D, labels. B, F, median lobe, lateral view. C, G, paramere, underside; H,

clerite of internal sac. All scale bars: 1 mm. (Salnitska, Solodovnikov, 2018c¢).

The aedeagus of Q. altaicus (Fig. 6H) here examined for the first time is nearly identical with the
aedeagus of the northern European Q. subunicolor (Fig. 6H). Both species slightly differ from each
other in the shape of a large sclerite in the internal sac and the degree of development of the
subapical teeth of the median lobe (less pronounced in Q. altaicus, compare Figs 6H for
Q. subunicolor and Q. altaicus). Comparison of the external morphology of the multiple specimens
of Q. altaicus to each other and with the available specimens of Q. subunicolor, including its
paratypes, demonstrates that the external characters provided by Korge (1962) as unique for
Q. altaicus (microstructure of the head, proportions of the pronotum, chaetotaxy of the head and
pronotum) do not hold. Given a subtle morphological difference between both species and poorly

sampled areas of Russia, there remains a possibility that Q. subunicolor may be a polytypic species
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continuously distributed from the northern Europe to Altai. Or, Q. subunicolor and Q. altaicus may
be a hitherto unrecorded species with boreo-montane distribution. The area which seems as a
distribution gap between both species should be sampled wider. Thereby this problem remains
relevant for the future studies. Several other problematic species were analyzed similarly, from the
detailed analysis of the original descriptions and type specimens to the examination of all available
collection material (Salnitska, Solodovnikov, 2018a, b, c; 2019). Finally, we found and described
two new species: Q. repentinus Salnitska, Solodovnikov, 2018 from Altai (Russia) and
Q. kungeicus Salnitska, Solodovnikov, 2018 from Kungey Alatau (Middle Asia). Also one
undoubtedly new species was not described because the only available specimen is a female
(Salnitska, Solodovnikov, 2018a, b).

For the compilation of new identification keys traditionally used diagnostic characters were
critically analysed of and the new characters were explored. For example, for the first time we
described the structure of the internal sac of the aedeagus for Q. altaicus, Q. subunicolor and

Q. sundukovi. For some poorly known species even traditional characters were unavailable.

Fig. 7. Fragment of the plate with the illustrations of Quedius aedeagi: dorsal view (A, E, I, L, O),
lateral view (B, F, J, M, P), parameral underside (C, G, K, N, Q), median lobe, ventral view (D, H).
Q. subunicolor (A-D); Q. altaicus (E-H); Q. truncicola (1-K); Q. microps (L-N); Q. infuscatus
(0—Q). All scale bars: 1 mm (A, B, E, F), 0.8 mm (C, D, G, H), 0.5 mm (I, J, L, M, O, P), 0.25 mm
(K, N, Q). (Salnitska, Solodovnikov, 2019).
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We provided them, which allowed to include these species in our identification keys. For example,
for the first time the structure of aedeagus was given for Q. altaicus, Q. citelli, Q. fusicornis, Q.
sofiri and Q. solskyi. All the relevant structures were illustrated with high-quality photographs and
illustrations. All these allowed to create the original and well illustrated identification keys of
Queduis species of Russia and Middle Asia (Salnitska, Solodovnikov, 2018c; 2019).

Thus, in the course of this work many taxonomic problems at the species level were resolved,
and the conditions for the reliable identification of Quedius species for the faunas of Russia and

Middle Asia were significantly improved.
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CHAPTER 4. VARIABILITY AND SPECIES BOUNDARIES OF QUEDIUS:
TRADITIONAL AND MODERN APPROACHES

At all stages our work was significantly hampered by the problem of distinguishing of the
closely related species. Among the Quedius species, intraspecific polymorphism in the structure of
the aedeagus is common. It greatly complicates differentiation of the closely related species and
requires examination of a broadly representative sample of specimens from different parts of a
species distribution area. Therefore, in the process of this work we clarified the range of the
morphological variability for many species of Quedius. It was revealed for many of them, that
different forms of aedeagus considered as different species can be connected by the intermediate

forms through any part of a species range or even within a sample from the same locality (Fig. 8).

Fig. 8. Quedius imitator, distribution, median lobe of the aedeagus (laterally) and variability of the
paramere among specimens from one locality indicated by black dot. Scale bar: 1 mm. (Salnitska,

Solodovnikov, 2018c).
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4.1. Traditional methods of studying the intra- and interspecific variability

The variability may occur in the structure of apical part of the paramere and median lobe
(Q. hauseri, Q. sublimbatus, Q. obliquesriatus, Q. gemellus and others) or only in the structure of
the apical part of paramere (Q. cohaesus, Q. imitator, Q. novus and others).

On the contrary, in some groups of the closely related species of Quedius, morphological
features distinctly correlate with the distribution and show hiatus among allopatric forms.
Traditionally, such hiatus can serve as a reason for the separation of species, like, for example, in
our revision of Q. mutilatus-group of endemic species from Tien-Shan. Earlier there was no clear
understanding of the morphological differences and distribution patterns for the species of this
group. Quedius mutilatus-group can be recognized by the following characters: brown to dark
brown and dorso-ventrally flattened body with elongated appendages, with notably small eyes and
pronounced signs of brachyptery such as short elytra and absent palisade fringe on abdominal

tergite VIL.

Fig. 9. Quedius mutilatus-group of species: distribution and structure of aedeagus. Empty symbols -
type localities; filled — localities any other material comes from (Salnitska, Solodovnikov, 2018a).

Scale bar 0.5 mm.
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The group consists of Q. equus, Q. mutilatus, Q. kalabi and Q. kungeicus whose strong
morphological specialization can be explained by their hypogean biology. Usually they can be
found under stones or deeply in soil (at the altitudes up to 3600 m) in the Tien Shan mountain
ranges stretching through Kazakhstan, Kyrgyzstan and Northwest China. As a result of processing
of all available materials it was revealed that all species of this group are allopatric as in Fig. 9.
Quedius mutilatus is known from Karakol Gorge in the west (type locality) to the Chon-Kyzyl-Suu
River in the east along Terskey Alatau. The species can be distinguished from other members of
this group by the rhomboid (dorso-ventral view) apical portion of paramere and by the presence of
4-6 sensory peg setae in lateral groups there on the underside (Fig. 9: 3, 4, 5). Quedius kalabi is
reliably known only from one locality in Terskey Alatau, Teploklyuchenka Village (2600 m), while
the type locality was not specified and remain unclear. The species can be distinguished by the
narrower and somewhat curved apical portion of the median lobe, with a relatively short blade of its
subapical tooth (aedeagus in lateral view) (Fig. 9: 7). Quedius equus is known from Karkara Valley
(Terskey Alatau) to Xinjiang Province in China and is characterized by the deep incision on the
apex of paramere (dorso-ventral view) (Fig. 9: 8,10). Quedius kungeicus is our newly described
species from Kungey Alatau, which can be easily distinguished from other species by the ovoid
contour of the apical portion of paramere without a distinct apical incision (aedeagus in parameral
view) and by the characteristically curved and elongated apical portion of median lobe (Fig. 9: 12).
A hypothesis that wingless hypogean species are characterized by the narrower ditribution ranges
played an important role in determining the species of this group. It is likely that a more detailed
study of this region will show larger diversity of Q. mutilatus-group of species since the region is
still poorly studied. Then, species boundaries may be refined in the future (Salnitska, Solodovnikov,
2018a).

Also the Palearctic members of Q. boops-group have been studied in detail. This group is one of
the most difficult complexes of species widely distributed over the Holarctic region. In the
Palearctic region this group contains Q. boops, Q. boopoides and Q. paraboops. However, so far a
clear idea about the morphological differences between these species and understanding of their
distribution patterns were lacking. We were able to clarify the previously almost unknown features
of the distributions of these species and confirm the previously proposed hypothesis about their
boundaries (Smetana, 1978). Two species, Q. boops and Q. boopoides, occur sympatrically from
Europe to Siberia, but Q. boopoides gradually becomes rare from the west to the east of its range,
which does not reach the Far East. Meanwhile, Q. boops is present in the Far East, with its
easternmost record known from the Lower Amur region. At the same time, Q. paraboops is known
only from Siberia and Far East, but its western form that occurs in Krasnoyarsk and Tuva regions

appears as a gradual transition between this species and Q. boops. Nevertheless, it is impossible to
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make a conclusion about the clinal variability of the corresponding species or exact boundaries
between them based on the fragmentary material (Salnitska, Solodovnikov, 2019). Thereby, in the
current work Q. boops and Q. paraboops are accepted as separate species. But it is obvious that the
group needs a complete revision with the examination of types and wider Palearctic material using

traditional and modern methods of analysis.

4.2. Combined application of modern approaches of studying the variability

Quedius umbrinus is another example of a complicated morphological polymorphism
(Solodovnikov, 2002; Assing, 2018) where it is hitherto unknown if we deal with one or with a
complex of species. Aedeagal characters of Q. umbrinus appear in different morphological forms
not corresponding to any patterns of variability in external morphology (Solodovnikov, 2002). To
study the polymorphism of Q. umbrinus, we used the methods of integrative taxonomy that

simultaneously use classical morphological, more advanced morphometric and molecular data.

Fig. 10. Geographical coverage of the material of Q. umbrinus examined in this work. Samples
indicated by yellow symbols were used for the molecular and morphometric analysis, by blue - only

for morphometry.

We used a representative sample of 140 specimens for the analysis of Q. umbrinus variability
(Fig. 10). For the molecular phylogenetic analysis we used the barcoding region of mitochondrial
COI (cytochrome oxidase) and nuclear wg (wingless) genes. Results of the pylogenetic
reconstruction for the concatenated dataset of these two gene fragments done by the Bayesian

analysis showed clear clustering of certain populations (Fig. 11).
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Comparison of the sequences using the pairwise distance method showed differences of up to
7% between some of these populations (Fig. 12). Morphometric analysis based on the photographs
of the apical portion of paramere in dorso-ventral view, which is the most variable part of
Q. umbrinus using R package by Claude (2014) revealed nearly the same groups as in the molecular

analysis (Fig. 13).

Fig. 11. Phylogenetic reconstruction of Q. umbrinus obtained by the Bayesian analysis. Posterior
probabilities >50 % showed at the respective nodes. Outgroup - Q. boops, Q. suturalis and
Q. limbatus.

Thus, preliminary data clearly supports the fact that the variability of Q. umbrinus has a pattern
that can not be unambiguously identified by traditional visual comparisons of the specimens. The
degree of molecular divergence between certain phylogenetic clusters suggests that current concept
of Q. umbrinus with all its recent synonyms actually constitutes a group of species and therefore its
taxonomy needs a revision. However, a more detailed investigation with the examination of type

specimens and wider sampling from all parts of Q. umbrinus distribution area is needed for the
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clearer and final understanding of the morphological differences and distribution patterns of this
complex. Nevertheless, the preliminary results of molecular and morphometric methods
undoubtedly showed their suitability for the robust quantitative study of the intraspecific variability
of Quedius species. They can and should significantly complement classical approaches in the

future.

Fig. 12. Fragment of the table with pairwise distances between the sequences of various populations

of Q. umbrinus, showing the minimum and maximum values of the parameter.

Fig. 13. Morphometric analysis of the parameral apex of Q. umbrinus.
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Overall, it is obvious that our knowledge of the intra- and interspecific variability of Quedius
species is very poor, which has already reflected in the numerous taxonomic problems. In the
present work, only a few groups of species were studied in sufficient detail to reveal types of
variability within and among them. But here we propose an integrative quantitative method to solve
this kind of problems, which could be applied not only for the Quedius species, but for other groups

of insects as well.
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CONCLUSIONS

The information about Quedius species of such large territories as Russia and Middle Asia
remained extremely fragmented up to this time. There were not any identification keys or complete
annotated lists of Quedius even for any particular regions of the study area. Moreover, all these
scattered publications did not allow to get a complete picture of the genus taxonomy. Our study
made it possible to fill this gap and obtain important data on the taxonomy, morphology,
distribution and biology of species of the genus.

It was revealed that there are 104 species of Quedius in Russia (88 species) and Middle Asia (28)
from five subgenera: Raphirus (47 species), Microsaurus (41), Quedius s. str. (10), Distichalius (5)
and Velleius (1). The species Q. fusus, Q. humosus and Q. lundbergi are recorded for the first time
for the territory of Russia and Q. fuliginosus, Q. sundukovi and Q. pseudonigriceps for Middle Asia.
Two new species are described, Q. kungeicus and Q. repentinus. At the same time a large number
of species were recorded for the first time for the certain countries of Middle Asia or particular
regions of Russia. Wider distributions were revealed for the following species: Q. brevis previously
considered Western Palearctic was shown to be transpalearctic; Q. fasciculatus and Q. sundukovi
previously considered as Far Eastern were shown to be widely distributed through Siberia
westwards up to Irkutsk province.

Examination of an extensive materials including types and original descriptions allowed to do a
lot of taxonomic decisions. Seven species are redescribed: Q. altaicus, Q. capitalis, Q. cohaesus,
0. fusicornis, Q. mutilatus, Q. przewalskii and Q. solskyi; eight are synonymised: Q. solskyi Luze,
1904 = Q. asiaticus Bernhauer, 1918, syn. n.; Q. cohaesus Eppelsheim, 1888 = Q. turkmenicus
Coiffait, 1969, syn. n., = Q. afghanicus Coiffait, 1977, syn. n.; Q. hauseri Bernhauer, 1918 =
Q. peneckei Bernhauer, 1918, syn. n., = Q. ouzbekiscus Coiffait, 1969, syn. n.; Q. imitator Luze,
1904 = Q. tschinganensis Coiffait, 1969, syn. n.; Q. novus Eppelsheim, 1892 = Q. dzambulensis
Coiffait, 1967, syn. n.; Q. pseudonigriceps Reitter, 1909 = Q. kirklarensis Korge, 1971, syn. n.
Lectotypes are designated for the following species: Q. asiaticus, Q. citelli, Q. fusicornis,
Q. cohaesus, Q. hauseri, Q. imitator, Q. solskyi and Q. novus.

A comparative morphological analysis revealed to assess the suitability of traditional diagnostic
Quedius characters of external and aedeagal morphology. Additionally we conducted a special
study aimed finding of the new effective diagnostic characters for particular taxonomically
undeveloped or poorly known species. All these characters were used for the compilation of the
Quedius species identification keys of Russia and Middle Asia. All the relevant structures were

illustrated with high-quality photographs and illustrations.
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The variability of some of the main diagnostic characters found in the course of this study
allowed us to eliminate the identification mistakes and therefore in understanding of the systematic
of some Quedius species from Russia and Middle Asia. The species boundaries and the distribution
patterns are indicated in the following groups of species Q. mutilatus and Q. boops, which is crucial
for further work and study of the species of these complex groups. The revealed features of
variability made it possible to come closer to understanding of the intra- and interspecific
boundaries in the Quedius species.

All the above mentioned results allowed us to compile the first syntheses of Quedius fauna of
Russia and Middle Asia accordingly. An original annotated list of Quedius species of the fauna of
Russia with the distribution, biology and taxonomic comments was prepared. Also a comprehensive
taxonomic revision of the genus was conducted for the territory of Middle Asia, with the
redescription of many poorly known up to this time species.

Thus, all the results obtained in the course of this study are critically important for the study of
Quedius species in such huge areas of Palearctic as Russia and Middle Asia, in scientific and
applied ways. Moreover, the conducted dissertation research has a good prospect for the further

development, as for the topic of the dissertation, as well as for some of its more specific aspects.
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