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PE3IOME. Ilpemnoxkena uepapxudeckas CHUCTEMa
JKU3HEHHBIX popM rmarHOK Carabidae MupoBoit hayHsI
Ha OCHOBE CHHTE3a OPUTHHAIBHBIX U OITyOJIMKOBAHHBIX
JIAHHBIX 110 UX MOP(OIIOTHH, CHCTEMATHKE U SKOJIOTHH.
Hosas cucrema >xu3HeHHBIX popm JmurHOoK Carabidae
oriauyaercst otr npexxHeil [Illaposa, 1981] BBeneHueM
JIONIOITHUTENBHBIX KaTeropuil. B cucremy BkitoueHo 6
KJIaccoB ¥ 45 TPy )KU3HEHHBIX (hOpM, XapaKeTpH3yIo-
IMUXCSI KOMIUIEKCOM MOP(OIIOTHIECKHX U TIOBEJCHYEC-
KuXx aganranuii. Ha ocHoBe HOBOM CHCTEMBI YKU3HEHHBIX
hopm mrrurHOK Carabidae mpeioyKeHa rTuToTe3a Ux ajiar-
THBHOM pajinaliy OT MaJIOCTICIUATN3UPOBAHHBIX 300(a-
roB-cTparoOnoHTOB. [IpuBeseHBI IpUMEphI Mapasiesb-
HOTO BO3HWKHOBEHUS KN3HEHHBIX (JOPM.

SUMMARY. Hierarchical system of life forms of
Carabid larvae was elaborated, wich is based on the
synthesis of original and published data on their
morphology, systematics and ecology. This proposed
system differs from the previous one [Sharova, 1981] by
the inclusion of additional categories of life forms. The
system incorporates 6 classes and 45 groups of life forms,
which are characterized by the complex of morphological
and behavioral adaptations. On the base of this updated
system of Carabidae larvae life forms, the hypothesis of
their adaptive radiation from low-specialized zoophages-
stratobionts is proposed. Examples of parallel origin of
the same life forms are given.

Beenenne

Kyxemnuer (Carabidae) — 0qHO B3 caMBIX KpYTI-
HBIX CEMEHCTB )KECTKOKPBUIBIX, HACUMTBIBAIOIIEE OKO-
710 40 ThIC. BHI0B MUpOBO#i (ayHsl. [IpencraBienus o
MOPQOJIOTHH MX JIMYMHOK JIOJIT0€ BpeMsi ObIIIH OTpBI-

Cratbs nocesuena bemie Pagaunosne CtpuranoBoii B yectb
eé 80-nerus.

BOYHBI M CBOJAMJINCH K OIHUCAHUIO OTHICIBHBIX BUIOB.
O0600111eHIE YTUX CBEAEHNI CTAJI0 BO3MOKHBIM JIMIIE C
MTOSIBIICHUEM TIEPBBIX CBOJIOK 110 MOP(HOIOTHH U CHUCTE-
MaTuke TuanHOK Carabidae [van Emden, 1942; Jeannel,
1941, 1942; Larsson, 1941]. B Poccuu nepBbie onpe/e-
JIUTEITU THIUHOK JKYKEJIHI OBUTHA COCTABJICHBI 3HOIKO
[1929], Tunsposeim, Ilaposoit [1954] u [aposoit
[1958, 1964]. HakomneHHbIe CBEJACHHUS O JUIMHKAX
JKYIKEITUI] TIO3BOJIFIIN U3y4JaTh X aJallTHBHOE MHOTO-
obpaszue. BriepBbie HECKOIBKO MOP(O-IKOTOTHISCKIX
THUIIOB MIOYBOOOUTAFOIIUX JTUINHOK HKYIKEITHIL BBIICITHIT
M.C. Tunsapos [1949]. Bonee moapoOHas cucteMa yKus3-
HEHHBIX ()OpPM JIMUMHOK M MMaro Oblia pazpadoTaHa
N.X. Ilaposoit [1960, 1967, 1981].

OCHOBO# /ISl CO3/TaHUs TIOYTH JIFOOO0M CHCTEMBI JKU3-
HEHHBIX (POPM CIY)KHUT aHAIIN3 TapaUICIIU3MOB M KOH-
BEPreHIIUH, TO3BOJISIFOIIHIA BBIICIATH aIAITUBHBIC 0CO-
OEHHOCTH CTPOCHHSI OPraHU3MOB. B n3y4enun sxyxenury
MIPOTPECC B STOM HAIPABJICHUH OIPEILIICTCS KaK 00-
UM YPOBHEM pPa3BUTUSA CUCTEMATUKHU (TpaIlI/II_lI/lOHHO
OTMpAIOMIEHCS HA N3yUCHNE HIMAro), TaK ¥ HAKOTUICHHEM
JIAHHBIX 0 MOP(OJIOrnYecKoM pazHOOOpa3uu U 0COOEH-
HOCTSX 00pa3a KW3HU JUIUHOK. braromaps psay pabot
110 MOP(OIOTUHU ¥ aHATOMHU KapadusI, HapsLy ¢ OBICTPO
PpacHIMpPAOIIMMHUCA UCCIICAOBAHUAMMU 110 KapUOJIOTUH U
MOJIEKYJIIPHOH OMOJIOTHH, IPEICTABICHUS O MAKPOCH-
CTEMAaTHUKE JKYKEJIUI] 3aMETHO U3MEHWINCH. IHTCHCHB-
HOE HM3y4YCHHE NPHUPOJABI TPOMHYECKOW 30HBI, B TOM
YHCIIC TICTEep U APEBECHOTO T0JI0Ta JICCOB, JaJTH Pa3HO-
00pa3HbIC U HHTCPECHBIC MATCPHAIIBI 10 IKOJIOTHUH KY-
JKEITUI] ¥ TI03BOJIMJIA HM3YYHTh CBOCOOpa3HBIX, paHee
MaJIO HJIM COBCEM HE€ HU3BCCTHBIX JTHYUHOK TpI/I6
Ozaenini, Agrini, Ctenodactylini u mp.

Hpyroil BayxHeHIINI HICTOYHUK TaHHBIX IIPH TOCTPO-
€HHUHU CHCTEMBI )KU3HEHHBIX (POPM — Pa3BUTHE CPaBHH-
TeIBHONH MOP(}OJIOTHH, B TIEPBYIO O4Yepeab B (YHKIHO-
HaJIbHOM acriekTe. MccneoBanust Takoro pojia Ha Mate-
puajiax 1o JUYMHKaM XKYKEJIUIL] OTHOCUTCIILHO PEIKHU. K
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WX YHCITy MOKHO OTHECTH, TOMUMO KJIACCHYECCKOTO UC-
nemoBanus ['msipoBeM [1949] nokomonmy moyBooOu-
TAIOIMINX JITYNHOK, paOOTHI IO CTPOCHUIO MaHANOYI M MX
MyckynaTypsl [Spence & Sutcliffe, 1982; Zetto Brand-
mayr et al., 1998], mo MexaHuzMam OXOTHI JINYHMHOK-
koyutembosiodaros [Altner & Bauer, 1982; Bauer, 1979,
1982, 1986; Bauer & Kredler, 1988], mo m3y4eHuro
abpa3WBHOTO JEHCTBUS MUINU Ha MaHIUOyIsl [Arndt,
Paarmann & Adis, 1996]. [lonnmanme psima acreKToB
aIanTHBHON MOP(OJIOTHH CTaJI0 BO3MOKHBIM Oaroma-
Psi IOSIBJICHUIO METOI0B XeToTakcuu [ Bousquet & Goulet,
1984], pa3BUTHIO KOHIICTIIIUM XETOMa U MPUMEHEHUIO
€ro DIEMEHTOB B KauecTBe MUKpoMapképor [Makarov,
1996; Maxkapos, 1998, 2002]. IlocnenHee mo3BossieT
00BEKTHBHO CPaBHUBATH W3MEHEHHSI MaKpoMOpQoIo-
THYECKHUX CTPYKTYP, PACIIHPSIET BOZMOKHOCTH BEISIBIIC-
HUS TTApaJUICTU3MOB U YBEIMYNBACT HAAEKHOCTD yCTa-
HOBJICHUS TOMOJIOTHIA.

AKTyalbHOCTh CO3JJaHWSI HOBOH CHCTEMBI OTIpefe-
JISUTaCh HEOOXOJMMOCTBEO 000OIICHUS HHTEPECHEHIITNX
MaTepHAJIOB 10 MOP(O-afanTanusM paHee HEH3BECT-
HBIX JITYMHOK JKY>KEJHI U3 PA3HBIX PETHOHOB MHUDA.

Marepuas 1 METOABI

MarepuraioM Ui JaHHOTO HCCIIEIOBAHUS TOCITY-
JKHJIa, B IEPBYIO OYepe b, KOJUIEKIIUS TMYMHOK XKYyKe-
JML, coOpaHHas aBTopaMu Ha kadeape 30070rHH U
skosoruu MIIT'Y. Komnekmus comepsxut 6omnee 30 ThI-
CS1Y AK3EMIUIIPOB, OTHOCAIUXCA K 6 MoJiceMencTBaMm,
19 nanrpubam u 29 tpubam Carabidae.

B ocHoBe aHanm3a jgexaT faHHBIE MOP()OMETPHUH, B
3HAYUTEIHHON CTENCHH MOJIy4YeHHbIE U 00paboTaHHBIE
TIPU MTOCTPOEHHH TIEPBOTO BapHaHTa CHCTEMbI )KH3HEH-
HBIX popm [I1Iaposa, 1981]. Kpome Toro, Obln Hakorm-
JICHBI OOIIMPHBIE CBEICHHS O 3aKOHOMEPHOCTSIX BHJIO-
n3MeHeHus xeroma [Maxkapos, 1998, 2002], ctpoenun
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JIOKOMOTOPHOTO arapara B CBSI3H CO CITIOCOOOM JIBH-
KEHUSI U 0CcOOEHHOCTSIMU cyOcTpara [Zaitzev, 2007;
HEOITyOJIMKOBAHHBIEC JAHHEIE |, MOP(POMETPUHN OTICIIOB
TeJa ¥ NPUIATKOB TMIHHOK. MopdomeTpruieckue 1aH-
Hble xpaHsTes B Tabiaunax MS Excel u Visual FoxPro,
MaTreMaTrnieckas 00paboTKa MpoBOMIIACh B IIPOTpaM-
Mme PAST v.2.11. Kpome Mopdororniueckoro MaTepua-
JIa UCTIOJIb30BATIMCH MHOTOUYHCIIEHHbBIE HAOIIOICHUS 32
00pa3oM *KHU3HU INYNHOK, C/ICTaHHBIC B IPUPOJIE U IPH
pa3BeIeHNH KYKEIHUII B JJaOOpaTOPUH.

CuHTe3 JaHHBIX IO IKOJIOTHYecKoi Mopdoioruu
JIMYUHOK JKYXKEJIMI[ OCYIIECTBJICH Ha OCHOBE MHOTO-
YHCIIEHHBIX MyOJIMKalUi OTEYEeCTBEHHBIX U 3apy0ex-
HBIX KapaOH/JI0JI0T0B 1 JINYHBIX PabOT aBTOPOB.

Pe3ynbTaTel

Mopdomornueckoe 000CHOBAaHHE CUCTEMBI
KH3HEHHBIX (POPM JIMIUHOK Ky KEITHIT

B mepBoii crcteme KU3HEHHBIX (OPM JTHIHHOK KY-
KNI, penioxkenHo 6onee 30 et Hazax [I1laposa,
1981], BbIcuIre eUHUIIBI (KJIACChl) OBIIM BBIZICTICHBI IO
TUITy TUTaHus. B nanbHedieM ObUTH OITyOIMKOBAaHBI
pe3yJIbTaThl MOP(POMETPHUYECKOT0 M3YUCHUS JIMIMHOK
xyxennr [Zetto Brandmayr et al., 1998], moareepmus-
e aIeKBaTHOCTH MOP(OIIOTHYECKOI TPAKTOBKH TIPH-
3HaKOB Tpoduueckoil crenuanu3aiuu. OfHAKO sCHAS
Mopdosoruueckasi AN3bIOHKIMS B CTPOSHUH POTOBBIX
armaparos otcyTcTByeT (Puc. 1), 9To, B yacTHOCTH, 110~
oy o [lerro Bparmmaiip [loc. cit.] oTkazaTecst oT uepap-
XHYECKOTO IMPHUHIIHIIA TIOCTPOSHHUS CHCTEMEI (CM. HIDKE).
OpHaKo, HEOTHO3HAYHOCTH TPAKTOBKH IPOITOPITHI MaH-
JTUOYIT B 3HAYUTEIILHON MepPe MOYKET OBITh KOMITEHCHPO-
BaHa MPHUBJICYCHNEM JIOTTOTHUTEIBHBIX MPU3HAKOB. Tak,
JUISL IMYMHOK-300()aroB MOXHO yKa3aTh emié psijl 4acT-
HBIX aJaITUBHBIX YEPT, OTCYTCTBYIOIINX Y MUKCO(HUTO-
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Puc. 1. TIponopuuu ManauOYII IMIHHOK 5KY>KEIIHIT; CBETIIbIE KPYXKKH — BUJIbI-300(ary, uépHsle — BHABI-GuTodaru 1o Zetto Brandmayr

et al., 1998].

Fig. 1. Ratio of the mandilble length and curvature of carabid larvae: white circles — species-zoophages, black circles — species-phytophages

[after Zetto Brandmayr et al., 1998].
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(baroB n ¢puroaros. B yactHOCTH, /ISt MHOTHX XHIITHBIX
(hopM xapakTepHO BBICTYTaloIIee Hazale, oOpasyromiee
KpyTHbIE TapHbIe 3y011bl. OHM, C OJTHOH CTOPOHBI, BBITION-
HSTIOT (DYHKIMIO MEXaHUYIECKOTO pa3pyIleH s TTOKPOBOB
KEPTBBI ITPH CKUMAHUH MaHIUOYI, a C APYTroi — HECyT
Ha BepILIMHE CEHCHIUTBI, Pa3ipa)KEHHE KOTOPBIX ITPH KOH-
TaKTe C )KEPTBOH BBI3BIBACT pe(DIIeKTOPHOE OBICTPOE 3aX-
nonbiBaHue MananOyn [Altner & Bauer, 1982]. OrcyT-
CTBHE y JIMYMHOK JKY>KEIWI[ HACTOSAIINX ANCTAHTHBIX
XEMOPEILETITOPOB KOMIIEHCUPYETCs YATNHEHUEM U YBeE-
JMYEHUEM MTOJBHKHOCTH IPUIATKOB, HECYIIIUX CEHCOP-
HBIE CTPYKTYPBI, ¥ BO3pAaCTaHHEM pa3Mepa CaMHX CeH-
CHJLI, YTO MHOTOKPATHO YBEJIMYNBAET PELETITUPYEMBII
00bEM [MakapoB, 1999] u no3BOJSIET OXOTUTHCS HA
TTOABIKHYIO T00BIy. s prurodaros xapakTepHoO IH-
CTAJIBHOE MOJIOKEHNE PETHHAKYITyMa H/UIIH PACIIUPEH-
Hasl, 9acTo ABY3yOUaTas BepIIrmHa MaHAOYIIbI; OOBITHO
TaK)ke BO3HHMKHOBEHHE Pa3HOOpa3HBIX «TEPOK» B Ja-
0MO-MaKCHIUIIPHOM KOMIUIEKCE H Jp.

Bropoii ypoBeHb CHCTEMBI — MOJKIIACCH — BBIJIE-
JIeH TI0 TIPU3HAKAM, CBA3aHHBIM C SIPYCOM OOMTaHUS U
criocoboMm aBMKeHUs. B mepByto ouepenn 3To pasmep
KOHEYHOCTEH W MPOMOPLUH UX OT/ENIOB, KOTOPBIE Y
JIMYMHOK KYIKEJIUIl BApbUPYIOT B IIMPOKUX Mpeeiax.
[IprmeHeHre METO0B KIaCTEPHOTO U OPIMHALIMOHHO-
ro aHann3a OOHapy>KUBaeT psiji Ooyiee WM MeHee OT-
YETIMBBIX TPYIIMPOBOK, MPUUEM HEKOTOPBIE TPYIIIIBI
BBIJIEIISIFOTCS] CTAOMIIBHO, HE3aBUCHMO OT HCIIOJIb30BaH-
Horo metoza (Puc. 2). D10, BO-IIepBBIX, SMUT€00HOH-
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TBI, 00JIQ/IaI0IINEe YKOPOYESHHBIMH TPOKCHMAIBLHBIMH
OTZAETaMH W Y/UTHHEHHBIMH JAUCTAIBHBIMU (JIAaIIKa BCe-
T7la JUTHHEE Ta3uKa) U TeOOMOHTBI, y KOTOPBIX ANCTAIb-
HBIE OT/IENTBI CHIIFHO YKOPOYEHHI (Janka B 4 1 6oiee pas
Kopoue Ta3uka). Cpeny reoOMOHTOB MOYTH BCET/Ia BhI-
JIeTISIeTCS TPYTINA IMYMHOK, OOUTAIONIMNX B BEPTHKAIb-
HBIX HOpax M 00JaJarolIiX OTHOCHUTEIHHO KPYITHBIM
O6eapoM (B 7 m Oonee pa3 JuIMHEE JallKW) U OYEHb
KOpoTKo#f mamkoit (B 10 u Gonee pa3 Kopode Ta3mka).
Kpome atux rpynn, pa3nenéHHbIX OTYETIMBBIM ITHATY-
COM, CTaTHCTHYECKHMHU METOAAMH BBIACISIETCS eIé U
o0IIMpHast IEHTpallbHasl TPYIIa, KOTOpask MOKET pac-
aIaThCsl Ha Psijl KJIacTepOB B 3aBUCMOCTHU OT MCIIOJb-
30BaHHBIX AJITOPUTMOB. Ha coBpeMeHHOM ypOBHE U3y-
YEHHOCTH MBI CYATAEM HEBO3MOKHBIM TOUHYIO JHCK-
PUMUHALNIO 3THX PA3HOCTEH, MIO3TOMY COXpAHSIEM 3a
BCEH TpYIIION TPaKTOBKY CTPAaTOOMOHTOB C pas3ind-
HBIM YPOBHEM CIICIHAIN3aIIH.

OT/ebHOr0 YIIOMUHAHHS 3aCITy)KUBACT alallTUBHAS
TepecTpoiika XeToMa KOHEYHOCTEH. DNMUTre0OnOHTH U
MAaJIO CIICIHAIM3UPOBAHHBIE CTPATOOMOHTHI 00TaJaroT
OTHOCHTEJIBHO PAaBHOMEPHBIM M TOMOTEHHBIM XETOMOM
JIMCTAJbHBIX OTAEJIOB KOHEUHOCTEH. Y cliennaIn3upo-
BaHHBIX CTPATOOMOHTOB MPOUCXOIUT AU PepeHIHAINS
xeToma 1 popMHupoBaHKe 0oJIee WM MEHEe OTYETIIMBBIX
PS10B MIMTIOOOPA3HBIX XET Ha BEHTPAILHOM TOBEPXHOC-
TH TOJEHW U JIAIIKW, B MEHbIIEH cTereHn — Oenpa.
['e00MOHTHI TakKe XapaKTepu3yroTcs anddepeHnnpo-
BaHHBIM X€TOMOM HOTH, HO B 3TOM CJiy4dac OIIOPHLIC

CTPATOGHOHTBI N

IMUTEe0OMOHTHI

Puc. 2. AjanTHBHBIC THIBI JIMYMHOK JKY)KCJMII, BBIICICHHBIC [0 MPOMOPLMSAM OTACIOB KOHEYHOCTEH. IIpescTaBiIeHbl pe3yibTaThl
MHOTOMEPHOT0 IIKAJIUPoBaHus (DBKJINA0BA AUCTAHIMA, JaHHbIE 0 232 BUIaM, 7 IPOMEPOB).

Fig. 2. Adaptive types of carabid larvae, established on the length proportions of leg joints: results of the miltidimensional scaling
(Euclidean distance) of the data on 282 species on 7 measurements.
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MIMTTI000Pa3HBIE XEThI MYJIETHILTUINPYIOTCS U KOHIICHT-
PUPYIOTCS B JUCTAIBHON YacTH OTAEIIOB HOT, (DOPMHUPYS
cBOe0oOpa3Hble BEHIb. BHICOKO cHEMann3upOBaHHBIM
MYJBTHIUTUINPOBAHHBIM XETOMOM KOHEYHOCTEH 00ia-
Jar0T BCC JIMYUHKU-TICAMMOOMOHTEI.

Hcnonp3oBanne MUKpPOMapKEPOB MO3BOJIUIIO Olie-
HHUTbH BapHaHThI IPe0Opa30BaHMsI TOJIOBHON KaIICYJIbI B
CBSI3H CO CITOCOOOM ABIKEHUS U cyOcTpaToM. J{ist smm-
reoOMOHTOB XapaKTepHa MpO- WM TMHOTHATHYECKas
roJI0Ba, (hOpMUpYIOIIasics Oaroaaps pa3pacTaHUIO Te-
MEHHOU oOnactu. JIJIS THYMHOK, MPOKIIAIBIBAIOITNX
XOZIbI B INIOTHOM cyOcTpare (reo-, KCHI0- U MHUIETO-
O0MoHTOB) OoJlee XapaKTEpeH IMPOTHATH3M TOJIOBHI
(pexe — ciaOblii TMIEPTHATU3M), CBS3AHHBIH C
yBEIMYCHHEM 3aTBUIOYHOHW oOmactu. Hakowmerr,
OOBIYHBINA y MHOTHX JJUIMHOK >Ky>KEIJUII TUIIEPTHATH3IM
SIBHO aCCOLIMUPYETCSI C 00pa30M KHU3HU XUIITHUKA-CTPa-
TOOMOHTA, CKPBIBAIOIETOCS B cyOcTpaTe.

Haxkonen, B mpejyiaraeMoil cucreMe >XH3HEHHBIX
(hopM JTMUMHOK XKYKEJIHI] B KAUYeCTBE KPUTEPUEB HU3-
IIeT0 YPOBHS (CEpHil U TPYIIIT) HCIIOIE30BAaHBI OCOOCH-
HOCTH HMHUTMEHTallMd W MHUKPOMOP(OIOTHIECKHE Xa-
PaKTEpPUCTHKH, TPU3HAKU XETOMa CKIEPUTOB U OMOP-
HBIX CTPYKTYD, @ TAK)K€ TOHKOE CTPOSHHE POTOBOIO U
cencopnoro [Giglio etal., 2003; Zetto Brandmayr et al.,
1998, 2000] annapatos.

Taxum 00pa3zom, yxe ceifuac MbI MOXKEM COCTABUTh
00001EHAYT0 MOP(HOTIOTHIECKYIO XapaKTePUCTHKY JIH-
YUHOK OINpPEAEIEHHON IPYIIIBI B CBSI3H C X CIIOCOOOM
IMATaHusA, OXOThI, IBUKCHHSA B pa3HbIX cy6c:TpaTax U T.II.
YrtoObl n30eXaTh MHOTOKPATHOTO TEPEUUCICHHS ITUX
XapaKTePHUCTHK, B TEKCTE MBI TT0JIb3YEMCsI BHIPAKEHUSI-
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MU THIA «IPEIIOYUTAIOINE XKUTh B TIOJICTHUIIKE» U T.II.,
ToipasyMeBast 1oJ| 3THM, B IIEPBYIO odepenb, Habop
MOP(OITOTHIECKUX YEePT, a He 0COOCHHOCTH TIOBEICHHS.

Kak ye oTMedanoch, B HACTOsIIEE BPEMs CyIIe-
CTBYeT emé ofHa KiIacCHU(UKanUs KU3HEHHBIX (HOpM
JIMYUHOK JKyXKenull, npepioxkennas T. Lerro bpann-
Maiip [Zetto Brandmayr et al., 1998]. D10 6e3panrosas
cxema, BKiIrovaromas 11 paBHonpaBHBIX Mopdoanarn-
THBHBIX THIIOB, KOTOPBIE 0003HAYAIOTCS M 1O TPOpH-
YeCKOH CTIeIHaIN3aIli, U 1o crioco0y aBrkeHws. Ha-
IIPUMED, «IIOBEPXHOCTHBIN OeryH» Wi «cemsien». Ta-
KOM TOAXOJ MPEACTABISETCS HE OYCHb YJAa4YHBIM TI0
JBYM IpUYMHAM. Bo-TepBbIX, HCIIONB3yeMbIe B Kilac-
cuuKanuyu KpUTEpUU SIBHO HEPABHOLICHHBI: TPOQHU-
gecKasi CrieIuann3anis (0COOCHHO y3Kast) MOKET CHITb-
HO OTpaHMYMBATH BBIOOP CyOCTpaToB Al OOMTAHUSA
JUYUHKYA ¥, TEM CaMbIM, OIPEACISIET LENbIH CIEKTp
aIalTUBHBIX YepT. HarnpoTus, T0KOMOTOpHBIE ajanTa-
LUK B OTHOCUTEJIEHO MaJIOW CTENIEHU CKa3bIBAIOTCS Ha
OTpaHWYECHUH Pa3HOOOpasms CrocoOoB MuTaHus. Bo-
BTOPBIX, AaJbHEIIee n3yueHne ONOIOrHN PEeuMari-
HaJIBHBIX CTaJUH MPUBOJUT K OBICTPOMY yBEITHUYECHUIO
qucia MOp(OTHUIIOB, UTO ClIeNaeT OE3PaHTOBYIO CHCTE-
My Hey00HOH B UCIIOJIb30BAHUH.

Hwxe npexpnaraercst cucrtemMa >KU3HEHHBIX (GoOpM
JIMYUHOK JKYXKEJIHILl, KOTOpas 110 aHAJOTUU C CHCTEMON
u3HeHHBIX (popMm nmaro [Illaposa, 1981] — uepapxu-
geckasi. CXOJICTBO B Ha3BaHUX )KU3HEHHBIX (OPM JIH-
YHHOK M MIMaro He 0003Ha4al0T UX MOP(OIOrHIECKOro
oJJ00Ms, T.K. OJHOTUIIHBIE IIPUCIIOCOOJICHHs (HAIIPH-
Mep, K JIa3aHHIO 110 PACTEHHUSIM, PHITHIO MTOYBBI U TIP.)
TIPOSIBIISIIOTCS y MIMAro M IMYMHOK He3aBucumo [I1lapo-

Cucrema >XM3HEHHBIX (POPM JIMYMHOK KY:Keaul Muposoit hayHbI ™

1. Knace 3oodaru
1. Hoaknacc ®UTOOMOHTDI

A. Cepus DrupuTOoOHOHTHI ICHAPOOUOHTEI
DOnupUTOONOHTHI IEHIPOOUOHTHI KAMITOICOBUIHBIC (THTIA Agra)
OnuduTOONOHTHI IeHPOOHOHTHI TyCEeHHIICBHIHEIE (THTa Parena)

B. Cepust UnTpadutoOHOHTHI

WNuTpaduTOONOHTH TeMUKPUNITOOMOHTH! CKBAXHUKH (THIIA Dromius)
NuTpaduTOOMOHTEI TeMUKPUIITOOHMOHTBI TPEIMHHbIE (THIIAa Pogonoglossis)
WuTpaduTOOMOHTEI KPUIITOONOHTHI CKBaXKHUKH (THIIA Tachyta)

C. Cepust XopTOOMOHTHI

XopToOMOHTHI TUTMOOMOHTHI (THIIA Askalaphium)

2. Moakjacc DMUreo0MOHTHI
A. Cepus ['eMuKpHIITOOMOHTEI

I'eMHKpPHUNITOONOHTHI ITOBEPXHOCTHBIE (THIIA Drypta)

'eMuKpHUNITOOMOHTH TOBEPXHOCTHO-TIOACTIIIOUHBIE (TUIAa Nebria)
[oarpynna Komnem6onodaru

I'eMHUKpPUNITOOHOHTHI TIOBEPXHOCTHO-TTOuBeHHBIE (THMa Cychrus)

3. Hoaknaace CTpaToOHOHTHI
A. Cepus ['eMUKpUIITOOMOHTEI

['eMuKpUnTOOMOHTHI MOBEPXHOCTHO-TIOACTIIIOUHBIE (TUTIa Chlaenius)
IMoarpynna Manakodaru
Moarpynna Amdudnodaru

I'emukpuntToOnoHTH pUOpeskHbIe (THIIA Elaphrus)

* be3 yka3aHUs paHra MPUBEICHBI IPYIIIBI XKU3HEHHBIX (OopM
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['eMHUKpPUNITOOHOHTHI TTOACTHIOUHBIE (THIIA Platynus)
[Moarpynna Manakodaru
I'eMHKPUNITOONOHTHI TTOACTHIOYHO-TIOUBEHHBIE (THIIA Pterostchus)
[onrpymnmna JlromOpukodaru
B. Cepust KpunroOnoHTHI
KpuntoOHoHTHI OACTUIIOUHBIC (THIA Synuchus)
KpunToOnOHTH TOYBEHHO-TPEIHUHHbIC (THIA Siagona)
KpunrobuonTtsr 60TpobuonTs! (Tna Taphoxenus)
KpunroOuonTs! Tporno6noHTs! (Tuna Duvalius)
[Moarpynmna Bropuunsie adaru (tumna Aphaenops)
4. MMoaknace CTpaToreodMOHTHI
A. Cepus ['eMUKpUIITOOHMOHTEI
'eMukpunTOOMOHTHI CKBXKHUKU (TUNIA Dyschirius)
I'eMuKpHUNITOOHOHTHI POFOIIKE C OMOPHBIMU yporoMpamu (turna Carabus)
['eMHKpPUNITOOHOHTHI POIOIINE C TyBCTBYIOIIUMH yporoMdamu (THura Broscus)
'eMukpHunTOOMOHTHI poroIue rcaMmMobuibl (Tuma Anthia)
B. Cepust KpuntoOnoHTEI
KpuntoOnoHTs! pororue npudbpexusie (tumna Omophron)
5. Hoaxnacc I'eoOMOHTBI
A. Cepus 'eMuKkpunToOHOHTEHI
'eMukpHunTOOMOHTH TOYBEHHO-TPELMHHBIE (THIIA Parallelomorphus)
B. Cepust KpuntoOnoHTEI
KpuntoOnonTsl ckBakHuku (tuna Irechus)
KpuntoOnoHTHI poromye ¢ ymiomeHHsIMI yporomdamu (tuna Clivina)
KpunrobuonTs! poromue ncammoduisl (tumna Scallophorites)
6. IMonkaacce Kcnj1o00MOHTHI
A. Cepus KpuntoOnoHTHI
Kpunroduonts! poromue (tuna Morion)
7. loakynacc HopHuku-3acaqHuKH
A. Cepus ['eMUKpUIITOOHMOHTEI
Hopuuky reMukpunToOHoHTEl JeHapoouonTs! (tuna Collyris)
Hopruky reMukprnToOuoHTEl reoOuonHTH (THa Cicindela)
HopHuKY reMUKpUNITOONOHTH HHKBWIHNHEI (THIIA Graphipteris)
B. Cepust KpunToOHOHTHI-MHKBAIMHBI
HopHuku KpunToOMHTBI MHKBUIMHBI-TepMuTO(aru (tuna Orthogonius)
HopHuky KpUNTOOMHTH HHKBIIINHEI-MUpMeKodaru (tuna Pseudomorpha)

I1. Knace Cumpninr
1. Hoaxaace I'eoOMOHTBI
A. Cepus ['eMukpunToONOHTEI
I'eMHKpPUNITOONOHTH! HHKBWIIMHEI (THIA Pachyteles)
B. Cepus Kpunto61oHTHI
KpunroOnoHTs MyTyanucTsl (THIIA Paussius)

II1. Kaace DxTonapa3uTouasl
A. Cepus KpunroOnoHTHI
KpuntoOnoHTHI MapasuTo bl KYKOJIOK [IOUYBCHHBIX HACEKOMBIX (TUIA Brachinus)
KpunrobuonTsl napasurounsi-oodaru (tuna Loxandrus)

IV. Kanace Mukcopurodaru
1. MMoakaace CTPaTOOMOHTHI
A. Cepus 'eMUKpUIITOOHMOHTEI
I'emukpunToOMOHTHI Oeraromie-3apriBatomuecs (tuna Bradycellus)
B. Cepust KpuntoOnoHTEI
KpunroouoHTs! 3apsiBatoriuecs (tumna Stenolophus)
2. Moaknace CTpaToreoOMOHTHI
A. Cepus ['eMUKpUIITOOHMOHTEI
[eMukpunToOMOHTHI Oeraromie-pororiue (tuna Curtonotus)
3. oaknacce I'eoOUOHTHI
A. Cepus KpuntoOnoHTHI
KpunroOnonTs! poromue noyBeHHsle (tuna Harpalus)
KpuntobuonTs! poromue ncammoduisl (tuna Harpalodema)
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V. Knacc ®urodparn

1. Hoakaace CTpaToreo0MOHTHI
A. Cepust [ eMHUKpUIITOOMOHTBI

N.X. aposa, K.B. Makapos

T'emuxpunroOHoHTH Gerarome-poroye 3adpouansie (Tuna Zabrus)

B. Cepust KpunroOuoHTHI

KpuntobuoHTs! pororue opoHounHbie (tuna Ophonus)

2. IMoakaacc 'eoOHOHTHI
A. Cepus KpuntoOnoHTHI

Kpunrobnontsr porontne guromonansie (tTuma Ditomus)

VI. Knace Muuerodaru
1. Hoakiaacc MueTo0MOHTDI

KpunrobrnonTs! Muniero6nonTs! (tunia Mormolyce)

Ba, 2002]. HakomieHHbIe TaHHBIE 10 MOP(OIOTUH JIH-
YHHOK MOTPeOOBAIM BHECTH PsiJI M3MEHEHUS 0 CPaB-
HEHHIO C MPEIBIYIINMH BapraHTamMu cuctemsl [1lla-
posa, 1981, Sharova, 2008]: 6511 0OaBICH emIE OTHH
YpOBEHb KJIacCH(UKALNU — TOATPYIIa — JJIsl THYH-
HOK, CreIU(HUYECKUe YepThl KOTOPBIX 00YCIOBIICHBI
y3K0# Tpoduueckoii crermanu3anueii. COOTBETCTBCH-
HO, M3MEHMJIACh KOMIIO3HIIHAS CHCTEMBI, B YaCTHOCTH
ynpa3aHEH Kiacc «adarmy, TOCKONBKY OH BKIFOYAI
KOPOTKOKUBYIITHE CTAJUH C HOPMAJbHO Pa3BUTHIMU
POTOBBIM M JIOKOMOTOPHBIM aNMapaToM, BBITOTHSB-
e (GYHKIUIO OTBICKAHUS XO3MHA MITH TTOJIXOJISIIIET0
JUIsl OKyJIMBaHHs MecTa. Kpome Toro, 1o6aBieHo 3Ha-
YUTETHHOE KOJUIECTBO TPYIIIT U CEPHIA.

0O0630p cuUCTEMBI KUZHEHHBIX (HOPM HKYKEIHUIL

1. Kimacc 3oodaru
Krnacc 3oodarn — Xumable THYMHKA KYKEITHIL C OCTPbI-
MH, yJUTHHEHHBIMU MaHANOYIAMH M XOPOIIIO Pa3BUTBIMH Opra-
HaMH 4yBCTB. DOpMa Teja yalle BCEro KaMIIOACOBHIHAS.
JIn4uHKH-300(aru MHOTOOOpa3HbI 110 aJalITHBHBIM [PH3HA-
KaM B 3aBUCHMOCTH OT TPO(UIECKOH CIeHaIn3aluy, sipyca
oOHTaHMs, TUIIA ABIKEHHS U 00pa3a KHU3HU.

I.1. [Togxnacc PUTOOMOHTEI
3TO XHUIIHbIC IMYUHKHA )Ky)KeHI/ILI, 06I/ITa}OH_II/Ie B paCTI/I-
TEJIHOM spyce. Y THINUYHBIX (OpM OerareibHO-Ia3aTelb-
HBIC HOTH C 3aSy6p€HHLIMI/I KOI'OTKaMM 1 HEPEAKO C ITyJIbBUII-
mamMH. Y MEJKUX TOAKOPHBIX oOWTaTeneil Horm Oerarenb-
HBIC.

[.1.A. Cepust DnrpuTOOHOHTHI JCHIPOOUOHTHI

K smudpurodnonTaM Oeraroie-ra3aroliuM OTHOCITCS
JTHYMHKH JKYKEIUL — OOUTATENN BIAXKHBIX TPOUYECKHUX U
CyOTpONUYECKUX JIECOB, OXOTSIIMECS B KPOHAX JCPCBHCB
(Tpudsr Agrini, Calleidini, Catascopini, yactuaao Lebiini).

DuudUTOOMOHTHI ICHAPOOMOHTHI KaMIIOJICOBUIHbBIC

(Tumna Agra)

JINTEPATVYPA. Arndt, Kirmse & Erwin, 2001.

Kammoneosunnsie muunaku Agra Fabricius, 1801 (Puc.
3) o0s1agaroT XOpOILIO Pa3BUTHIMU TJIa3KaMH, JIa3aTeIIbHBIMU
HOTaMH C 3a3yOpCHHBIMH KOTOTKAMH U ITyJIbBUILIAMA. X0PO-
mo pa3BUT X CETMEHT, C BBIBOPAYMBAIOMIMMCS aHAJIBHBIM
HPUIATKOM U KPIOYbSIMH. Y POroM(sl ATHHHbIE, 4aCTO JOXK-
HOWICHHUCTBIC, AaHTCHHBI OTHOCUTEIILHO KOPOTKHE.

DnuduUTOOMOHTEI ICHAPOOUOHTHI I'YCEHUIICBUIHBIC

(tuna Parena)
JIUTEPATYPA. Habu, 1981; Habu & Sadanga, 1967; Hondo,
1984; Hondo & Morimoto, 1997.

Jlnaunku Parena Motschulsky, 1859 umerot rycenure-
o0pa3zHoe Teno ¢ JUIMHHBIMH IIETHHKAMH Ha TEpruTax U
IUIEBPUTAX, OeraTenbHble HOTH CPEAHEH JIIHHBI M CKIEPOTH-
30BaHHBIE yporoMdsl. Fi3BEeCTHO, 4TO OHH TUTAIOTCS Ty CEHH-
[[aMH, KUBYIIMU B NayTHHHBIX THE3ax [Hondo, 1984].

1.1.B. Cepust UuTpaduTOOHOHTEI

HHTpaduTOONOHTE — JIMYMHKH, OOUTAIOLINE MO KO-
poif ¥ B TpemmHax Kopsl JepeBbeB. Cpean HUX BBIICISAIOTCS
HECKOJIBKO TPYMHIL.

HHTpad)uTOOMOHTEI TEMUKPUNITOONOHTBI

CKBOXHUKH (TUTIA Dromius)

MATEPUAIL Dromius Bonelli, 1810 — 2 spp.; Paradromius
Fowler, 1887 — 1 sp.

JIMTEPATYPA. Arndt, 1989; Casale, Giachino & Pantaleoni,
1996; Gardner, 1936; Luff, 1993; Mahar, Stehr & Simmons, 1983;
van Emden, 1942; Zhou & Goyer, 1993.

Koprunuxomnsi-ckBaxkauku (Puc. 4) — y3korensie, ¢ Ko-
potkuMu yporomdamu, 3a3yOpeHHBIMH KOTOTKaMH U cl1abo
CKJIEPOTH30BaHHBIMH TTOKPOBAMH.

NuTpaduTOOMOHTbL FeMUKPUNITOOUOHTBL

TpemmHHbIe (THIa Pogonoglossus)

JIMTEPATYPA. Moore, 1998.

Jlmunnku Pogonoglossus Chaudoir, 1862 o6ianatoT cuiib-
HO YIUIOIIEHHBIM TEJIOM M JUIMHHBIMHU yporomdamu. ['emux-
PUNTOOMOHTHI, C YMEPEHHO MUTMEHTHPOBAHHBIMH TOKPOBa-
MH 1 pa3BUTBIMU IJIa3aMH, 9TO CBHJIETEILCTBYET 00 UX BO3-
MOXXHOCTH IIePEMEIaThCs He TOJIBKO 110 TPEIIHHAM, HO H 110
MIOBEPXHOCTH KOPBI.

WHTpadUTOOMOHTEI KPUNITOOHOHTBI CKBAKHUKI

(tuna Tachyta)

MATEPUAIL Tachyta Kirby, 1837 — 1 sp.

JIUTEPATYPA. Arndt, 1989; Grebennikov, Maddison, 2000;
Luff, 1993; van Emden, 1942; [llaposa, 1958, 1964.

ObwnTaromue 1moJ; KOpoi U B TPyXJIIBOH IpeBECHHE Mell-
KHe crienuanu3upoBanublie Bunsl (Tachyta, Porotachys Neto-
lotzky, 1914). JlenurMeHTHpPOBAaHHBIE KaMIIOJCOBUIHbIC
JUYUHKU ¢ PeAyLUPOBAHHBIMY IJ1a3aMHU, OeraTebHBIMU HO-
raMH U YyBCTBYIOIMMHU yporoMdamu.

[.1.C. Cepust XopTOOHOHTEI

XOpTOOMOHTHI TUTMOOHOHTHI (TUNa Askalaphium)

JIMTEPATYPA. Erwin & Medina, 2003; Erwin & White, 2012.

XWUIIHBIC JTHYMHKY C CUIIBHO YIUIOMEHHBIM TEJIOM M CBOC-
00pa3HBIMU HOTaMH, OOUTAFOIIHE B Ma3yXaX JUCTHEB KPYITHBIX
MIPUBOIHBIX 371aK0B. HeoObIUHAsT XETOTAKCHS IUCTANIBHBIX OT-
nernoB Hor Askalaphium Liebke, 1938 obecrieunBaeT qBrkeHIe
B LIEJEBUIHBIX MojocTsaX. Jlmunuku Leptotracheus Latreille,
1829 — npyroro poxa Tpubds Ctenodactylini — mMeHee crernm-
IU3UPOBaHBI ¥ 00J1a/1a10T HOPMaJIbHBIM XETOMOM HOTH. CXop1-
HbIC ¢ Leptotracheus anantuiiiu 0OHAPYKUBAKOTCS U Y JTHYH-
HOK Demetrias Bonelli, 1810.
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Puc. 3—7. 'abutyc nuanHok-300(aros: 3 — 3rupuToOHOHT (Agra sp., pekoHcTpyrpoBaHo o Arndt et al., 2001); 4 — unTpadurodHoHT
(Dromius sp.); 5—7 — snureobuonts! (5 — Galerita sp.; 6 — Nebria livida (Linnaeus, 1758); 7 — Cychropsis sp.).

Figs 3—7. Habitus of zoophagous larvae: 3 — epiphytobiont (4gra sp., reconstruction after Arndt et al., 2001); 4 — intraphytobiont
(Dromius sp.); 5-7 — epigeobionts (5 — Galerita sp.; 6 — Nebria livida (Linnaeus, 1758); 7 — Cychropsis sp.).

1.2. Iopknacc DnUreoOMOHTEI
HI/I‘-II/IHKI/I-C)HI/IFGO6I/IOHTLI OXOTATCS Ha TOBEPXHOCTH I10-
YBbl. Y HUX JUINHHBIC 66FaTeJ’IbeIC HOr'u, CKJ'ICpOTI/BOBaH—
HbIC MUI'MCHTUPOBAHHBIC TOKPOBLI, XOPOILIO Pa3BUTHI Ijia3da
U aHTCHHBI. HOI[KJ'IaCC ToApasaCIsI€TC Ha IPYIIILI C pa3HbIM
AN TUBHBIM OOJIMKOM 1 00pa30M >KH3HHU.

[.2.A. Cepust ['eMuUKpUITOOHOHTEL

['eMUKpUNTOOHOHTEI MOBEPXHOCTHBIE (THIIA Drypta)
MATEPUAIL. Drypta Latreille, 1796 — 2 spp., Galerita

Fabricius, 1801 — 2 spp.
JIMTEPATYPA. Arndt & Drechsel, 1998; Habu & Sadanaga,
1965; Kasahara & Miyano, 1997; Kirk, 1980; van Emden, 1942.
KammnoneoBuanbie muannky (Tprosl Dryptini n Galeritini)
C OYEHb JUIMHHBIMU UYYBCTBYIOIIMMH, JIO)KHOUJIEHUCTHIMU

yporompamu u amuHHbIMEA Horamu (Puc. 5). O6utarot mpe-
HUMYILECTBEHHO B TPOIMUYECKUX U CyOTPOIIMUECKHX JiecaX U
1o 6eperam pex, OXOTATCS 33 HOABHKHON JTOOBIUEH.

LeMMKPHOTOOMOHTEI MOBEPXHOCTHO-NOICTUIOYHBIE

(Tumna Nebria)

MATEPHAUJL Loricera Latreille, 1802 — 1 sp., Leistus Frolich,
1799 — 5 spp., Nebria Latreille, 1802 — 11 spp., Notiophilus
Dumeril, 1806 — 7 spp., Chlaenius (Chlaenites Motschulsky,
1860) — 1 sp.; Callistus Bonelli, 1810 — 1 sp.

JINTEPATYPA.Bauer & Kredler, 1988; Bauer, 1979, 1982,
1986; Bousquet & Smetana, 1991. Hurka, 1966; Bousquet, 1987;
Davies, 1963; Giachino, 1984; Luft, 1972, 1976, 1978, 1993;
Spence & Sutcliffe, 1982; Sustek, 1993; Zetto Brandmayr et al,
1998, 2000; Makaposa, Makapos, 1996
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Puc. 8—10. 'abutyc mTMYMHOK-300(aroB: § — reMUKpUNTOOMOHT OBEPXHOCTHO-1IOACTHIOUHBIN (Chlaenius circumductus Motschulsky,
1862); 9 — reMukpunToOHOHT moAcTHIIOUHbIH (Eucolpodes japonicum (Motschulsky, 1860 )); 10 — reMUKpHUNTOOMOHT TOACTHIOYHO-

nouyBeHHbIN (Pterostichus leptis Bates, 1883).

Figs 8-10. Habitus of zoophagous larvae: 8 — hemicryptobiont surface-litter (Chlaenius circumductus Motschulsky, 1862); 9 —
hemicryptobiont surface (Eucolpodes japonicum (Motschulsky, 1860 )); 10 — hemicryptobiont litter-soil (Pterostichus leptis Bates, 1883).

IIpucrioco6eHs! K XUITHUYECTBY U IBIDKSHHIO Ha ITOBEP-
XHOCTH TIOYBBI, B ITOJICTUIIKE M PEYHBIX HAHOCAX, KUBYT Ipe-
MMYIIECTBEHHO BO BIAXXHBIX MecTax. K 3Toii rpyIie oTHOCST-
csi MHOTHe Nebriini, Notiophilini, Loricerini, HeKOTOpbIE TIpeI-
crasutenn Callistini u Lebiini. ¥ Hux cTpoitHoe Teno, ymuim-
HEHHBIE OeraTe/ibHbIe HOTH, JJIMHHBIE YyBCTBYIOIINE YPOTOM-
¢51 (Puc. 6). Oxpacka HepeqKo KOHTpAacTHas — 4YEpHas, C
KPACHBIMH MJIM JKENTBIMU MSATHAMH. Y MHOTHX BHIOB JUIHH-
HbIE aHTEHHBI U XOPOLIO Pa3BUTHIE IJIa3a.

BHyTpH rpynmsl OTYETIINBO BBLIEISIETCS HOATPYIINA, CIIe-
OUaTM3upoOBaHHas K KosmemOonodaruu. Kommembomodaru
BKJIFOYAIOT JIMYMHOK U3 pasHbix Tpud (Nebriini, Notiophilini,
Loricerini), 061aqaronux Mo IBH>KHOM FOJIOBOH € y3KOH IIeeH,
runeptpodupoBaHHBIME 3yOriaMu Hazane (Leistus u Notio-
philus) win BunonsmenéuHoi makcwiuion (Loricera), 4to
MO3BOJISICT CXBAaTHIBaTh OYEHb MOABIDKHYIO M0Obrdy (Bauer,
1982, 1984, 1988).

T'eMHUKPUNITOOMOHTHI MOBEPXHOCTHO-MIOYBCHHEIC

(tuna Cychrus)

MATEPUAIL Cychrus Fabricius, 1794 — 4 spp., Cychropsis
Boileau, 1901 — 1 sp., Carabus (Platycarabus Morawitz, 1886) —
2 spp., C. (Deroplectes Reitter, 1895) — 2 spp., C. (Coptolabrus
Solier, 1848) — 2 spp., C. (Damaster Kollar, 1836) — 2 spp.

JINTEPATYPA. Arndt, Mossakowski & Priiser, 1994; Busato,
2009; Casale & Vigna Taglianti, 1991; Cekalovic, 1981; Fradois,
1946; Kim & Park, 1999; Luff, 1969, 1993; Priiser & Arndt, 1995;
van Emden, 1942; Makapos, 1987; Muxaiinos, 1977, 1978.

Huxponnusle nuunnku (tpuba Cychrini, moapomasr
Platycarabus, Deroplectes, Coptolabrus u Damaster u3 pona

Carabus) ¢ yIJIOIEHHBIM TEJIOM, IIMPOKHMH TEPIUTAMH H
KOpPOTKHMH xecTkumu yporompamu (Puc. 7). OxorsiTest Ha
TIOBEPXHOCTH MOYBBI M 9acTO MPHCIOCOONICHBI K MUTAHHUIO
OpIOXOHOTMMHU MOJITIOCKaMH.

1.3. [Moaxmacc CTpaToOMOHTHI

OOuTtaTenu MoJCTHIKH, BEPXHETO CJIOS MOYBBI, & TAKKE
MOYBEHHBIX CKBAXKUH, HOP, TTemiep. Horu, B oTinu4me ot smure-
00HOHTOB, KOpPOYE, OTHAKO ANUCTAIBHBIC OTAEIBI €1Ba YKOPO-
YEHBI 110 CPABHEHHIO C MPOKCHUMAIBHBIMUA. Cpeau cTpaTodu-
onToB (Puc. 8—11) paznuuaror 1Be cepuu TPy KU3HEHHBIX
(hopM: C MOIYCKPBITHIM (TEMUKPUITOOHMOHTHI) M CO CKPBITBIM
(KpUIITOOHOHTBHI) 00Pa30M KHU3HH.

1.3.A. Cepust ['eMUKpUNIITOOHOHTHI

JINYMHKH-TeMUKPUIITOONOHTBI OXOTSATCS Ha TOBEPXHOCTH
TIOYBBI U B TOJACTUWIKE. Y HHUX CKIEPOTH30BaHHBIC YMEPEHHO
ITMIMEHTHPOBAHHBIE TOKPOBBI, XOPOIIIO Pa3BUTHIE IV1a3a, ypO-
roMbsl dyBcTByIomue. Ceprsi BKIIIOYAET HECKOJIBKO TPYIII,
pa3IHYAIOIIMXCS 110 IAaNTALMAM K OOMTaHHIO B Pa3HBIX sIPY-
cax MOYBBI.

[eMUKpUNTOOMOHTHI MOBEPXHOCTHO-TIOICTUIQOYHbIE

(tunia Chlaenius)

MATEPHAIJL Epomis Bonelli, 1810 — 1 sp.; Chlaenius (s.str.) —
3 spp., Panagaeus Latreille, 1802 — 2 spp., Tefflus Leach, 1819 — 1
sp., Pelophila Dejean, 1826 — 1 sp., Odacantha Paykull, 1798 — 1 sp.

JINTEPATYPA. Andersen, 1970; Brandmayr, Bonaca & Zetto
Brandmayr, 2010; Elron, Shlagman & Gasith, 2007; Habu & Sadan-
aga, 1963; Kobayashi, Kudagamage & Nugaliyadde, 1995; Lieb-
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berr, 1983; Luff, 1993; Moore, 1962, 1971; Wizen & Gasith, 2011;
Makaposa, 2005.

IIprcroco0IeHb! K XUITHUYECTBY ¥ IBH)KSHHIO Ha TIOBEPX-
HOCTH TIOUBHI U B TOACTHIIKE. K HIM OTHOCSATCS MHOTHE TIpen-
craputenu Licinini, Panagaeini, Chlaeniini, yacte Platynini,
Lebiini u Odacanthini. ["abutyansHO CXORHBI ¢ aHAIOTHYHON
TPYIIION ATUT€00HOHTOB (CTPOMHOE TENO, KOHTPACTHAS OKpac-
Ka, OeraTenbHble HOTH, AJIMHHBIE aHTEHHBI U ypOroMQsl), HO
00J1a1al0T CYIIECTBEHHO OoJiee KOPOTKUMH HOTaMU (JIamlka B
1.5-2.0 pa3a kopode Tazuka). Cpeny HUX OTYETIMBO BBIICIIS-
I0TCSI IOATPYTIBI, CTIELHAIN3UPOBAHHBIE K OTHOCUTEIIBHO y3-
KOMY KpyTy KepTB: Majlako(aru u ampudnodarm.

Manakodaru mpeacTaBiIeHBl PSIOM POJOB TPUOBI
Panagaeini, 17151 KOTOPBIX XapaKTEPHBI y3Kast KOPOTKAs TOJI0BA
Y CHJIBHO 3a3yOpeHHBII pexXyIni Kpai MaHIuOyII.

[Moxrpymnma ampudHodary npeacTaBieHa JIMTYMHKAMU Po/ia
Epomis [Wizen & Gasith, 2011] 1, kak MUHEMYM, €1I€ OTHIM
ponom Tpu6sI Callistini (Moore, 1971). Dto nuuuHKH ¢ cabie-
BUJTHBIMU MaHANOYJIAMH 1 PETHHAKYJIOM, O3BOJISTIOIIIMHI UM
YAEPKHUBATHCA HA KOYKE MOJIOABIX aM(pHOMiA.

[eMUKpUOTOOMOHTRI IpHOpexkHbIe (TUTa Elaphrus)

MATEPUAIL Elaphrus Fabricius, 1775 — 7 spp., Blethisa
Bonelli, 1810 — 2 spp., Chlaenius (Chlaeniellus Reitter, 1908) —
6 spp., C. (Agostenus Fischer von Waldheim, 1829) — 2 spp., C.
(Pelasmus Fischer von Waldheim, 1829) — 1 sp., Dinodes Bonelli,
1810 — 2 spp., Oodes Bonelli, 1810 — 2 spp.

JIMTEPATYPA. Goulet, 1983; Habu & Sadanaga, 1963, 1965,
1971; Hurka, 1966; Lindroth, 1954; Luff, 1976, 1993; Maxkaposa, 2001.

Bxorowaer mpexacrasureneir tpu6 Elaphrini, Oodini u,
gacThio, Chlaeniini. OGUTarOT MPENMyIIECTBEHHO HA PBIXJIBIX
TTOYBAX I BO BIQXKHBIX OHOTOMaX. [I0OKpOBBI CKIIEPOTH3UPO-
BaHbI, OKpacka JIOpcalbHBIX ckiIeputoB uépHas (Puc. 8), He-
PEaKO C KENTHIMU MATHAMHU.

TemukpunrobuonTer noxcrunounsle (tuna Platynus)

MATEPUAIL Trachypachus Motschulsky, 1845 — 1 sp., Diacheila
Motschulsky, 1844 —2 spp., Asaphidion Gozis, 1886 — 1 sp., Bembidion
Latreille, 1802 — 11 spp., Pogonus Dejean, 1821 — 4 spp., Cardiaderus
Dejean, 1828 — 1 sp., Patrobus Dejean, 1821 — 2 spp., Diplous
Motschulsky, 1850 — 2 spp., Deltomerus Motschulsky, 1850 — 3 spp.,
Platynus Bonelli, 1810 — 1 sp., Anchomenus Bonelli, 1810 — 1 sp.,
Agonum Bonelli, 1810 — 12 spp., Oxypselaphus Chaudoir, 1843 — 1
sp., Platyderus Stephens, 1827 — 1 sp., Olisthopus Dejean, 1828 — 1
sp., Calathus (s.str.) Bonelli, 1810 — 2 spp., Diplocheila Brulle, 1834 —
1 sp., Licinus Latreille, 1802 — 3 spp., Badister Clairville, 1806 — 2
spp., Synthomus Hope, 1838 — 2 spp., Microlestes Schmidt-Gobel,
1846 — 2 spp., Cymindis Latreille, 1806 — 9 spp.

JIMTEPATYPA. Andersen, 1966; Arndt, 1989, 1991; Arndt &
Beutel, 1995; Bousquet, 1985; Bousquet & Grebennikov, 1999; Greben-
nikov & Bousquet, 2002; Habu & Sadanaga, 1963, 1965; Houston &
Luff, 1975; Hurka, 1969, 1972, 1986; Hurka & Smrz, 1981; Lindroth,
1954, 1960; Luff, 1985, 1993; Moore, 1962; Zamotajlov, 1994.

JIM9uHKY 3TO# TPyHIbBl OOUTAIOT B MOJCTHIKE, PEXKe
OXOTSTCSl Ha TIOBEPXHOCTH MOUBbI. K HUM OTHOCATCS 4acTh
nuaruHOK 13 Tprd Bembidiini, Pogonini, Patrobini, Platynini,
Hekotopsie Sphodrini u Pterostichini. Oxpacka ronossl, rpy -
HBIX ¥ OPIOIIHBIX TEPTHTOB Oypas; TEPTUTHl HETOIHOCTHIO
3aKpBIBAIOT 10PCATIBHYIO IIOBEPXHOCTH TEJNA; CKIEPOTU3ALIMS
Tena ciadee, 4eM y JIMYMHOK Ipeabiyne rpynnsl. Horu n
yporomsr 6onee kopotkue (Puc. 9).

Iloxarpymna crnennann3upoBaHHBIX MaTaKo(paroB BKIFO-
yaeT pojabl TpuOsl Licinini, o0iagaromiie XapakTepHOH y3-
KOi KOPOTKOIf T0JI0BOM € pelyIUpPOBaHHOM 3aTHLIIOYHON 00-
JIACTBIO U CUJIBHO 3a3yOpEHHBIMH MaHANOYIaMU.

TeMUKPUNTOOUOHTBI MOICTHIOYHO-IIOYBEHHbBIC

(tuna Pterostichus)

MATEPUAIJL Poecilus Bonelli, 1810 — 12 spp., Pterostichus
Bonelli, 1810 — 52 spp., Abax Bonelli, 1810 — 3 spp., Molops
Bonelli, 1810 — 1 sp., Lindrothius Kurnakov, 1961 — 2 spp.,
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Thermoscelis Putzeys, 1873 — 1 sp., Masoreus Dejean, 1821 — 1
sp., Corsyra Dejean, 1825 — 1 sp.

JINTEPATYPA. Arndt, 1989; Arndt & Hurka, 1990, 1992;
Bousquet, 1984, 1985; Cardenas, Heras la & Bach, 1992; Cerruti,
1941; Desender & Panne, 1983; Habu & Sadanaga, 1961, 1963,
1965, 1969, 1971; Hirka, 1958, 2002; Kurka, 1971; Leonardi, 1969;
Luff, 1993; Raynaud, 1976; Thompson, 1979; Valdés, 2002; Witzke,
1974; Zetto Brandmayr & Marano, 1993, 1996; Bpunés, 2001.

K st1oii rpynme otHocsTcs MHorue Pterostichini (Ptero-
stichus, Abax, Molops), nexotopsie Sphodrini (Lindrothius,
Thermoscelis) u Masoreini. OHE OXOTSTCS B MOJCTHIKE U
CIIOCOOHBI K 3apBIBAHUIO B TIOYBY. Y JIMYMHOK STOH TPYIIIBI
OeraresbHbIC HOTY KPEIKOTO CIIOKEHHUS ¢ OMOPHBIMU IICTHH-
KaMH{; CKJIEpOTHU30BaHHAsl TOJI0BA U TPYAHbIE TEPrUThI; IHI-
MEHTAIWs TeprUToB Opromka ocinabnena. [IpumaTku romoBsr
YKOPOYEHBI, yporoMQsl 9yBCTBYIOIINE, CpegHe iHbI (Puc.
10). JInyuHKY TOW TPYIIIBI IPOHUKAIOT B IIOYBY, pa3BHIas
YaCTHUIIbI [TOYBBI TOJIOBOIT M OTrpedast nX HOraMu, WU UCTIONb-
3YIOT €CTECTBEHHBIE CKBAXKHHBI.

B npenenax rpynnsl OTY4ETIMBO BBIACISIOTCS JIMUUHKH,
MPUCTIOCOOIEHHbIE K MUTAHUIO JOXKICBBIMU YepBsIMU (TIOA-
rpymmna JoMOpuKkodarn) u odnafaronye 0YeHb [UTHHHBIMU
MaHIUOyJIaMi ¢ Y3KHM W JJIHHHBIM PETHHAKIYMOM, 4acTO
OTOTHYTBIM JOpCaNbHO (Steropus, Abax).

1.3.B. Cepus KpuntoOHoHTHI

JIMYUHKY CO CKPBITBIM 00pa3oM KH3HH, OOUTAOIIKC B
MOJICTUJIKE U B TIOYBE. Y HUX JICTIUTMEHTUPOBAHHBIE TTOKPO-
BBI; CKJIEPOTH30BaHa TOJIKO TOJIOBA W MEPEAHECIHMHKA, a
OCTaJIbHBIC TEPIUTHI MATKKE OsieIHO-xKenThIe. [ 1a3a yacTuy-
HO WU MOJIHOCTBIO PEIyLIMPOBAHbI.

KpuntoOnoHTh MOACTHIAOYHEIE (TUIA Synuchus)

MATEPUAIL Synuchus Gyllenhal, 1810 — 3 spp., Aphaonus
Reitter, 1887 — 1 sp.

JIMTEPATYPA. Brinev, 1999; Habu & Sadanaga, 1965; Lin-
droth, 1956; Luff, 1993; Illaposa, 1964.

JInauHkyM ¢1a60 MUTMEHTUPOBAHHBIC, C Y/UTHHEHHOM TO-
JIOBHOM KarcCyJoW, y3KMM T€JIOM U JOBOJBHO KOPOTKHUMH
Horamu 0e3 BRIpaKEHHBIX ajanTanuii K peiteio (Puc. 11).

KpunToOHOHTBI TOYBEHHO-TPEUIUHHEBIE (THIIA Siagona)

JIMTEPATVYPA. Erwin, 1978; Grebennikov, 1999; Moore, 1972;
Zetto Brandmayr et al., 2007.

KammnonecoBuanble ymiaomEéHHbIC JTUUYUHKU Siagona
Latreille, 1804 ¢ ruOkuMu MOKPOBaMH U CITa00H ITUTMEHTAIH-
eil. Y HUX OTCYTCTBYIOT I'J1a3a U pa3BUTHI JUIMHHBIC UyBCTBYIO-
1M JIOKHOWICHUCTBIC yPOroMdsbl, 4-i 4JICHUK aHTCHHBI yI-
JIMHEH, C JIOXKHOM cermMenTanueit. Jlmunnku Enceladus Bonelli,
1813, oOuraromue B TpEIMHAX pa3pyLIatonIelicst IpeBECHHBL,
3HAYUTEIBHO MEHEE CICIIHATU3MPOBAHBI M CXOHBI C TEMUK-
PUNTOOHOHTAMH TTOJICTUIIOYHO-TTOYBCHHBIMH.

KpunrobuonTtsl 60TpobuoHTH (THNA Taphoxenus)

MATEPUAIL. Taphoxenus Motschulsky, 1850 — 2 spp.,
Eremosphodrus Semenov, 1909 — 1 sp., Pseudotaphoxenus
Schaufuss, 1865 — 2 spp., Laemostenus Bonelli, 1810 — 1 sp.

JIMTEPATYPA. Boldori, 1934, 1935; Ghidini, 1931; Jeannel,
1941; Bepemaruna, Makapos, 1986; Maxkapos, Kosanpb, 1995;
Iaposa, 1958, 1964.

Criennaan3upoBaHHbIC JTNYUHKUA — OOUTATENIN HOP IPHbI-
3YHOB B CTCITHBIX U MYCTHIHHBIX JIaHAmadTax. K atoii rpymme
OTHOCATCS MHOTOYHCIICHHBIE KpymHbIe Sphodrini U3 pomoB
Laemostenus, Taphoxenus, Sphodrus Clairville, 1806. Jlu-
YHHKA TOYTH Clienble, ManononskHbie. s Taphoxenus
OTMEUYCHO 3UMHEE Pa3MHOXCHUE M PAa3BUTHE JTMYHHOK B HO-
pax TpbI3yHOB B NEPUOJ 3UMHEN CIITYKH HOCIICTHUX.

KpuntoOuoHTsl TpOrnoouoHTsl (tuna Duvalius)
MATEPHAJL Duvalius Delarouzee, 1859 — 2 spp., Jeannelius
Kurnakov, 1959 — 1 sp., Allegrettia Jeannel, 1928 — 1 sp.
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JIMTEPATVYPA. Boldori, 1958; Bourne, 1975; Cabidoche, 1963,
1965; Casale & Marcia, 2007; Casale et al., 2010; Deleurance & Deleu-
rance, 1964; Dudich, 1923; Ghidini, 1932; Giachino, 1981; Glagon-
Deleurance, 1960; Jeannel, 1920, 1926, 1941; Leonardi, 1966; May,
1963; Strouhal, 1949; Vigna Taglianti, 1967; Maxkapos, Kosais, 2003.

I'pynmna Bxirouaer 6onpummHcTBO Trechini, a Takke HEKOTO-
poix Pterostichini (Speomolops Patrizi, 1955). D1o kpaiine crie-
[UATM3UPOBAHHBIC JIMYMHKH, KOTOPbIE OOMTAIOT B MeUIepax u
XapaKkTepU3ylOTCs IeMUIMEHTUPOBAHHBIMU IOKPOBAMHU, HEPE/I-
KO — THIIEPXETO30M TeJla U JI0BOJIBHO JJIMHHBIMU HOTaMHU.

Toarpynma Bropuunsie adaru (tuna Aphaenops)

V nemepHbIX Kyxenui poga Aphaenops Bonvouioir, 1862
HaOJII0/1aeTCsl )KMBOPOXKICHNE JIMYMHKH TTOCIEAHEro BO3pac-
Ta, KOTOpas He MUTAETCs U BCKOpE OKyKJMBaeTcs. Mopdoio-
TMYCCKHUE aJIalTallli 9TUX JIMTYUHOK HE OTIMYAIOTCS OT OC-
TaJIBHBIX TPOTJIIOOMOHTOB, ONHAKO JUYMHKU Aphaenops He
MHUTAIOTCS ¥ JINIIB UITYT MECTO KyKOJIOYHOH KaMephl.

L.4. TToaxmacc CTpaTore0OHOHTHI
OOmmpHas u pazHooOpas3Has rpymma, o0beAMHAIOIIAsN
JIMYMHOK C aJIalTAlsIMU KaK K IPOKJIA/IBIBAHUIO XO/I0B, TaK 1
K JIBIOKCHHIO 110 MOJIOCTSIM B TI0YBE. BOJBIIMHCTBO IMYHHOK
9TOH IpyNbl — FeMUKPUITOOMOHTHI, HEPEAKO 00IaJaronye
CIIeIMAIIM3aIHeH K IBIDKEHHIO B PAa3HBIX CyOCTpaTax.

[.4.A. Cepus 'eMHKpUTITOOHOHTHI

T'eMuKkpUNITOOMOHTBI CKBaKHUKH (THIIA Dyschirius)
MATEPUAIL Dyschirius Bonelli, 1810 — 2 spp., Dyschiriodes

Jeannel, 1941 — 5 spp.

JIMTEPATYPA. Bousquet, 1988; Luff, 1978, 1993.

Menkue nouBeHHbIE THINHKH TpUOBI Dyschiriini, obura-
IOIINe TTPENMYIIECTBEHHO 10 OeperaM BOJOEMOB M Ha PBIX-
JBIX TTOYBax. Teao HMUINHIPUYECKOE CO CKICPOTH3HMPOBAH-
HBIMH NTUTMEHTHUPOBAHHBIMU HOKPOBaMH, yporoMdsl
peayIHupoBaHbl, Kopode X CETMEHTa, HOTH KOPOTKHe, Oera-
TenbHbIe. [Tpu IBIKEHHH HCIIONIB3YIOT €CTECTBEHHYIO CKBaXK-
HOCTb ITOYBBHI.

FCMI/IK“I/IHTO(SI/IOHTLI POrOMINE C ONNOPHBIMU

yporombawmu (tuna Carabus)
MATEPUAIL Calosoma Weber, 1801 — 9 spp., Callisthenes

Fischer von Waldheim, 1820 — 8 spp., Carabophanus Kolbe, 1895 —
1 sp., Carabus Linnaeus, 1758 — 181 spp.

JINTEPATVYPA. Arndt, 1985; Arndt & Hurka, 1992; Bengts-
son, 1927; Burgess, 1911; Busato & Casale, 2004; Habu & Sadan-
aga, 1965; Hurka, 1966; Luff, 1969, 1993; Moore, 1966; Rouge-
mont, 1983; Schawaller, 1992; Sturani, 1962; Makapos, 1987,
1998, 1999, 2002; Makapos, Eropos, 1986; Muxaiuios, 1978;
[laposa, 1957; lllunenkos, bepios, 1987; S16mokoB-XH30psiH, 1962.

Jlmaunku 6onpomHCcTBa Carabini ¢ KOPOTKMMHI MacCHB-
HBIMH yporomdamu, Hecymumu 1-2 3yb6ua (Puc. 13). Onn
XapaKTepU3yr0TCcs OOJIBIINM AUAIIA30HOM SIPYCOB OOUTAHUS:
OeraroT 1o OBEPXHOCTH IMOYBBI, 3aPBIBAIOTCS B MOJACTHIIKY U
B BEpXHUH CJIOM MOYBBL. Y HUX TEMHasi OKpacka, OJIMT0XeTo3,
MOKPOBBI CHJIBHO CKJICPOTH30BaHbI, TE€JIO MOYTH LUIHMHIPU-
YECKOE, XOPOIIO Pa3BUTHI CKICPUTHI Opromika. Mx amanta-
uu K peiteio M.C. T'uisipoB [1949] cpaBHEBaN ¢ TAKOBBIMU
y IPOBOJIOYHHKOB poJ10B Elater Linnaeus, 1758 u Selatosomus
Stephens, 1830, nmeromux Takxe KpynHble yporomdsr. OHH
POIOT MOYBY TOJIOBOH, OTIpedalOT HOTaMH, a 3aJHUIl KOHEI
Tena GUKCUPYIOT yporoMmbamu u X cermeHToM. MHOTHe U3
HUX TPOSIBIAIOT TpodUYecKyro creruanu3anmo. Tak, iam-
guHKH Calosoma oeaaroT B OCHOBHOM I'yCEHHII YTy eKpPbI-
nbIX, a Carabus — oJUTOXeT WU MOJUIIOCKOB. B mpenenax
TpUOBI HAOIIOJACTCS NIMPOKHI CHEKTP afanTaluil JTU4u-
HOK — OT OJIM3KHUX K T€00OMOHTaM 10 SnureoononTam. Paz-
JIMYHBIC BAPHAHTHI )KU3HEHHBIX popM mununHok Carabus onu-
canbl panee [Hurka, 1966; Makapos, 1985].

N.X. aposa, K.B. Makapos

'eMUKPUNITOOMOHTBI POIOIINE C UYBCTBYIOIUMU

yporomdamu (tumna Broscus)

MATEPHAUJL Broscus Panzer, 1813 — 4 spp., Craspedonotus
Schaum, 1863 — 1 sp.

JIMTEPATYPA. Habu & Sadanaga, 1965; Luff, 1993; Moore,
1962; Illaposa, Maxkapos, 1983.

K HuM oTHOCSTCS MaJIO ClIEHUANIN3UPOBAHHbIC TMYUHKY U3
TpuOBI Broscini, COXpaHsIOMIe THIMYHYO 15 OSTaroNHX JIU-
YUHOK KaMIIOJCOBUIHYIO (JOPMY Tela ¢ UyBCTBYIOLIMMHU YPO-
roMpamu cpefHell IIMHBI ¥ OeraTeIbHO-POIONIMMH HOTaMU
(Puc. 14). 3appIBaroTCs B TIOYBY C MTOMOIIBIO TOJIOBBI M HOT,
HEPEJIKO MOJIKapayIMBaloT JOOBIYY U3 CBOEro YKpbITHS. I maza
XOpOLIO Pa3BUTHL. BeTpedarorcss Ha pBIXJIBIX MOYBAX, B TOM
YHCIIe — Ha MPOTAITHBIX 3eMIIAX.

['eMuKpUNTOOHOHTBHI

(Tuna Anthia)

MATEPUAIL. Anthia Weber, 1801 — 2 spp., Miscodera
Eschschohtz, 1830 — 1 sp.

JIUTEPATYPA. Andersen, 1970; Arndt & Paarmann, 1999;
Bousquet, 1986; Harris, 1978; Luff, 1993; Paarmann, 1979.

CrienpaM3upoBaHHas TPyIMNa POIOIIKUX JTHYHMHOK TPHUO
Anthiini, Helluonini, HekoTopbix Broscini (Brullea Castelnau,
1867). Anantanuu K pHITHIO BBEIPAKEHBl Y HUX B HAJIUYUU
OIOPHBIX YPOTOM( U DIUIIICBPUTOB C MHOXKECTBOM KECTKHX
IIETHHOK, HAIPABICHHBIX HA3aJ, YTO 00ECIEYNBACT IIOCTY-
MaTeIbHOE IBIKCHUE B PBIXJIOM cyOcTpare. Oxpacka JIn4n-
HOK 4acTO JBYIIBETHAsl, XOPOLIO Pa3BUTHI I1a3a. Mx obimk
CBUJICTEIBCTBYET O BO3MOXHOCTH OXOTUTHCS Ha TOBEPXHOC-
TH MIECKa U CTIOCOOHOCTH 3aphIBaThCs B MouBy. Habop sTux
4epT MPOSIBIISICTCS B PA3HOW CTENEHH: JHYUHKH Miscodera
(Broscini) u Termophilum Basilewsky, 1950 (Anthiini) ot-
HOCHTEIIFHO CJ1a00 CIIeUaTu3UPOBAHbl, 4, COOTBETCTBEHHO,
Brullea n Anthia — BBICOKO CIIEIIUATU3HPOBAHEL.

OIOIHME TTCAMMOQHUIIBI

1.4.B. Cepust KpuntoOnoHTs

KpuntoOuoHTsI poromiye NpuOpeKHbIC (THITa

Omophron)

MATEPHAIL Omophron Latreille, 1802 — 2 spp.

JIUTEPATYPA. Arndt, 1991; Jeannel, 1941; Larsson, 1941;
Luff, 1978, 1993; Raynaud, 1936; [llaposa, 1958, 1964.

JIn4anHkw, )KUBYIIKE B IeCUaHOH 1o4Be 110 Oeperam pek. K
HUM OTHOCSTCS TOJNBKO BUIBI TprOBI Omophronini. CBoeo0-
pasue ajanTanyii K PhIThIO CBS3aHO C PBHIXJIBIM U BIAXKHBIM
TeCYaHbIM CyOCTPaToOM, B KOTOPOM OHU IIE€PEIBHIAIOTCS: TO-
JIOBa CKJICPOTU3HPOBAHHAS, C CHIIBHO BBICTYNAIOIINM Ha3aje;
HOTH XOpOIIO Pa3BUTHI, Oeapa ¢ KPEKUMH MIETHHKAMH, T'0-
JICHb CWJIBHO YKOPOUEHa, a JIallka OTHOCUTENIbHO JJIMHHAs, C
MaJICHbKHMH KOTOTKaMH. Y pOroM(sl TyBCTBYIOLINE, YKOPO-
yeHHble. OKpacka MOKPOBOB k&nTas. [asku nmeroTcs.

L.5. Tlogxmace ['eoOMOHTEI

D70 creHuaTn3HPOBAHHbBIC JTHUMHKU KYKCIHL, aKTHBHO
MPOKJIa/IbIBAIOIINE X0/l B ouBe. OHU JIOBOJBHO Pa3HOOO-
pasHbl 110 hopMe Telta U crocodam phiThs, HO JUIS BCEX Xapak-
TEPHO HAIMYME KPENKUX OCrarolie-poOIIHX HIIH POOIIHUX
HOT, BOOPY)KEHHBIX IIHIaMU. Y GOJBIIHHCTBA JINYMHOK-TE0-
OHOHTOB r'OJIOBA POIOIIETO TUIIA, TOBEPXHOCTH KOTOPOI HATIO-
MHHAET JIOIATy, YaCTO UMEIOTCS OMOpHbIE yporoMdsl. Mei-
KHeE IMYUHKH T€0OMOHTOB-CKBAKHUKOB 001a1al0T cCBOe0Opas-
HBIMH aJJalTallisIM1 K aKTHBHOMY NEPEABIKEHHUIO B [TOYBE.

1.5.A. Cepust 'eMuUKpUnTOOHOHTBI

[eMuKpHIITOOMOHTBI MOYBCHHO-TPEIIMHHBIC (THIIA

Parallelomorphus)

MATEPUAIJL Scarites (Parallelomorphus Motschulsky, 1849)—2 spp.

JIMTEPATYPA. Habu & Sadanaga, 1963; Maxkapos, 2005;
Iaposa, 1958, 1964.
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Puc. 11-14. I'aburyc muanHoK-300aros: 8§ — cTpatoOUOHT KpUIToOHOHT (Synuchus vivalis (1lliger, 1798)); 9 — reoOHOHT KPUITOOHOHT
(Clivina fossor (Linnaeus, 1758)); 10—11 — ctparoreo6ront reMukputntoduont (10 — Calosoma denticolle Gebler, 1833; 11 —Broscus

cephalotes (Linnaeus, 1758)).

Figs 11-14. Habitus of zoophagous larvae: 8 — stratobiont cryptobiont (Synuchus vivalis (Illiger, 1798)); 9— geobiont cryptobiont (Clivina fossor
(Linnaeus, 1758)); 10—11 — stratogeobionts hemicryptobionts (10 — Calosoma denticolle Gebler, 1833; 11 —Broscus cephalotes (Linnaeus, 1758)).

K 3T0it rpymnme OTHOCHTCS OOJIBIIMHCTBO BHIOB TPHOBI
Scaritini. 9To Te0OMOHTHI ¢ KAMIIOJCOBUIHOM (HOPMOIi Tena,
CKJIEPOTU30BaHHBIMH MOKPOBAMH U C POIOLIMMH HOTaMHU.
[osoBa ymiomeHHas, JonaroodpasHasi, MaHAUOYIIbI yIUIN-
HEHHBIC. HOrM ¢ rpymnmaMu KpenKuX IMETHHOK. Y Poromdsl
KOpOTKHe, 9yBCcTBYIomue. B mpeaenax Tpubsr Scaritini mpo-
CJIC)KHMBACTCS MIEPEXO/T OT MATOCICIIMATM3UPOBAHHBIX (POPM,
CXOJIHBIX C TIOBEPXHOCTHO-TIOYBEHHBIMU FeMHKPUIITOONOH-
TaMH, K BBICOKOCTICIIMAIIN3UPOBAHHBIM BHIaM, KOTOPBIE BbI-
JICJICHBI B TPYIITY KPUIITOOHOHTHI POFOIIHE ICAMMOOUOHTBI.

1.5.B. Cepus Kpunto6uontsl

Kpunrobuonter ckpaxuuku (tuma Trechus)

MATEPUAIL Trechus Clairville, 1806 — 7 spp., Bembidion
(Synechostictus Motschulsky, 1864) — 2 spp., Paratachys Casey,
1918 — 1 sp., Perigona Castelnau, 1835 — 1 sp.

JIMTEPATYPA. Arndt, 2000; Arndt, Grebennikov & Zaballos,
1999; Boldori, 1924, 1931, 1935, 1936, 1951; Bourne, 1975; Busuli-
ni, 1956; Cerruti, 1939; Giachino, 1984, 1985, 1989, 1990, 1991;
Grebennikov & Luff, 1999; Grebennikov & Maddison, 2000; Greben-
nikov, 1996, 1999, 2002, 2008; Jeannel, 1926, 1941; Luff, 1985.

I'pynna o0beAnHIET METKUX JTHYMHOK, BEAYIIUX CKPBI-
THII 00pa3 )KM3HH B [104Be. By 1y4n Maopa3MepHbIMH CKBaX-
HHUKaMHU, OHH 00JI/Ial0T JOBOJIBHO CIIA0BIMM aaNTaLUSIMH K
JBIDKSHUIO B 1T0YBE (0COOCHHO MEJIKHE TOYBEHHBIC SHI0TEH
n3 Tpubsl Tachyini), TenMUrMEeHTHPOBAHHBIME HOKPOBAMH,
YAaCTUYHO WJIM MOJHOCTBIO PELYLMPOBAHHBIMHU TJIa3aMH.

KpunroOuoHTH! poromue ¢ yIIoneHHBIMU
yporomdamu (tuna Clivina)

MATEPHAIJL Clivina Latreille, 1802 — 2 spp.

JIMTEPATYPA. Bousquet, 1996; Luff, 1978; Vanek, 1984.

Menkue muuunku TpuoOsl Clivinini — oOGurarenu poix-
11X ouB. OOJIaIal0T YIUIOMIEHHOH CKIEPOTH30BaHHOH T0-
JIOBOH, KOPOTKUMH HOT'aMH U TNTIOCKHMHU yporoMdamu, oopa-
3YIOIIMMH BMECTE C HMHUIHJHMEM 3-X JIONACTHYIO ONOpY Ha
3agHeM KoHue Tena (Puc. 12).

KpunroOuoHThI poromnine ncaMmMoQuiibl (TUma

Scallophorites)

MATEPUAIL Scarites (Scallophorites Motschulsky, 1858) —
1 sp.
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N.X. aposa, K.B. Makapos

Puc. 15-16. 3oodaru. 'abutyc THIMHOK-HOPHUKOB: 15 — S-o0pasnas nmunnka (Cicindela sahlbergi Fischer-Waldheim, 1824); 16 —

MEIIKOBHIHAsA uunHKa (Orthogonius sp.).

Figs 15-16. Zoophages. Habitus of ambush predators: 15 — S-like larva (Cicindela sahlbergi Fischer-Waldheim, 1824); 16 — sacciform

larva (Orthogonius sp.).

JIUTEPATYPA. Nichols, 1986; Peyrieras, 1976; Maxkapos,
2005; Iaposa, 1958, 1964.

Crienuan3upoBaHHbIe THUMHKH TPUOBI Scaritini (post
Dinoscaris Alluaud, 1902, Prodyscherus Jeannel, 1946,
Dyscaris Banninger, 1937, nonpoxn Scallophorites pona
Scarites Fabricius, 1775) ¢ ymioméHHOR 1onaToo0pazHoi
TOJIOBOM, KOTIATEIbHBIMU HOTAMH C JUIMHHBIMH PsilaMU Iie-
THHOK W IUICBPUTAMH C [UIMHHBIMH OIIOPHBIMHU XETaMH.

1.6. IToaxnacc KcumoGuoHTHI
1.6.A. Cepus KpuntoOnoHTHI

Kpunroduontsl pormue (tuna Morion)

MATEPUAIJL. Morion Latreille, 1810 — 2 spp.

JIMTEPATYPA. Bousquet, 2001; Emden, 1953; Jorge-Silva &
Costa, 1983; Thompson, 1977, 1979.

Criennam3upoBaHHbIC INYUHKH IPEUMYIIECTBEHHO TPO-
ndeckoit Tpubs Morionini, BHEIIHE CXOAHBIE C TeOOMOHTHBI-
MU Scaritini, HO 0OHTAIOIIKE B Pa3pyIIAOIIECHCS PEeBECHHE.
CymectBeHHOE MOP(}H0aTanTHBHOE OTINYUE OT MTOCTETHUX —
CEepHHU ILIUIOB Ha BEHTPAIBHOM MOBEPXHOCTH OeJipa 1 FOJIeHH.

1.7. llopxnacc HopHuku-3acagiHUKu
Crenuanu3upoBaHHbIC JIMYUHKU JKY)KEIHII, KUBYIIUE B
co3aBaeMbIx UMH HOpax. COYeTaroTCsl aaNTalK K PBITHIO H
JIOBJIE TOOBIYM U3 3acajibl. [ 010Ba, epeHerpy b U HOTH CKJIe-
POTH3UPOBAHBI, & OCTAJBHBIC YACTH TeJa, HaXO SIIIAECs TOCTO-
SIHHO B HOpE — MSITKH€, JAeMUIMEHTUPOBaHHbIe. JlncTanbHbIe
OTJIEJIbI HOT CHJIBHO YKOPOUCHBI, YPOroM(bl OTCYTCTBYIOT.

1.7.A. Cepust HopHUKYM reMUKPUITOOHOHTEI
Teino S-o0pa3Hoe, ¢ OLOPHBIMU KPIOYKAMH HJIM LIHIIHKA-
MH Ha CPEJHHX OpIOIIHBIX TEPrUTax, 0Opasylomux Oyrop;

3aIHUH KOHEI] TeJla 3aTHyT BeHTpanbHO. [loaToMy pn 1BIKe-
HUU B HOPE JMYMHKU ONUPAIOTCA B OJHY CTEHKY CIIMHHBIMU
KpIOYKaMH, a B IPYT'yI0 — HOTaMU M 33JJHUM KOHLIOM TeJa.

Hopuuky remMu KprunTOOHOHTEL JEHAPOOUOHTEI

(tuma Collyris)

JIMTEPATYPA. van Emden, 1935; Shelford, 1907.

Oobwuratenu IpeBecHOro spyca TPOIHMYECKHX JIECOB, BBIT-
pBI3aroIye HOpHI B BETBSX JIEPEBLEB U KycTapHUKOB. K rpym-
ne otHocaTcs nmuauHKH TpuoO Collyrini m Pogonostomini u3
noacemeiictBa Cicindelinae. OHM OTIHYAIOTCA agaNTALMSIMU
K IPOTPBI3aHHIO XO0B B IPEBECHHE.

HopHHKYM reMIKpUOTOOHOHTEI T€0OMOHTHI (T

Cicindela)
MATEPUAIJL Megacephala Latreille, 1802 — 1 sp., Cicindela
Linnaeus, 1758 — 11 spp.

JIUTEPATYPA. Arndt & Cassola, 2000; Arndt & Putchkov,
1994; Costa & Vanin, 2010; Leffler, 1985; Oberpriller & Arndt,
2000; Palmer, 1976; Putchkov & Cassola, 1994; Putchkov & Dolin,
2005; Putchkov & Werner, 2007; Putchkov, 1997; Shelford, 1908;
Spomer, Nabity & Brust, 2008; van Emden, 1942; Zetto Brand-
mayr, Marano & Paarman, 1993; I'mnspos, Illaposa, 1954, 1964;
ITyuxos, 1990, 1991, 1992, 1993; ITyukos, 1993.

I'pymmy cocrasisror mmunnku Cicindelini, Megacephalini
u Manticorini. Teno S-006pa3Hoe ¢ CHIIBHO Pa3HTBIM J0P-
canpHBIM Oyrpom Ha V cermente Opromka (Puc. 15). ['masza
KpYIIHBIE, 4elIocTU ocTpble. [1n0ckas IOBEpXHOCTb IOJI0BbI
BMECTE C MEPEJHECIIMHKON CIIy)KUT MPOOKOW Uil HODBI, B
KOTOPOH HaXOAWTCS ACNUTMEHTHpPOBaHHOE Teio. Exnnuu-
uele Bunsl Odontocheila Laporte, 1834 crocoOHBI CTPOHUTH
HOpBI B cTeHKax TepMuTHHKOB [Costa & Vanin, 2010].
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Puc. 17-19. Bueurnuii Bua TuauHOK-cuMpuiioB: 17 — remukpuntoouont (Pachyteles sp., pekorcTpykuus o Vigna Taglianti et al.,
1998; Di Giulio & Vigna Taglianati, 2001); 18 — kpuntoOuoHT (Paussus sp.).

Figs 17-19. Habitus of symphilous carabid larvae: 17 — hemicryptobiont (Pachyteles sp., reconstruction after Vigna Taglianti et al.,
1998; Di Giulio & Vigna Taglianati, 2001); 18 — cryptobiont (Paussus sp.).

HopHHKY reMUKpUNTOONOHTEI HHKBUIMHEI (THIIA

Graphipterus)

JIMTEPATYPA. Erwin, 1981; Paarmann, 1985; Paarmann,
Erbeling & Spinnler, 1986; Zetto Brandmayr, Brandmayr et al.,
1993; Zetto Brandmayr, Marano & Paarman, 1993, 1994.

Jlmunnku Graphipterus Latreille, 1802 xuByT B IOYBEH-
HBIX MypaBeilHUKaX, IJie CTPOST BEPTUKAJIbHbIC HOPKH IO
KaMepaMH C JITYMHKaMU Xo3simHa. OHH CIOCOOHBI BBICOBBI-
BaTHCS M3 HOPHI TSI CXBAaTHIBAHUS YEIIOCTAMH JIMYMHOK Mypa-
BbEB. AJanTtanuu JTHIUHOK Graphipterus K HOpHOMY 00pasy
JKW3HU CXOJIHBI C TAKOBBIMU y IMUKHOK Cicindelinae: S-o6pas-
Has (hopma Tera, OTOPHbIE IIUIUKA Ha OPIOIIHBIX TEPIUTaX U
3amHeM KoHIle Tesia. CXoiHOe CTpoeHne U 00pa3 KM3HHU OIu-
CaHBI U HEKOTOPBIX INUMHOK Pseudomorphini [Spallomorpha
Westwood, 1837, cm. Erwin, 1981].

1.6.B. Cepus HopHuKH KpUOTOOMOHTEI

JIMYMHKY C MEIIKOBUHBIM TEJIOM U Y3KOH, MOJIBUIKHOM
TepeHel YacThI0, MUPMEKOQIIIBI Wit TepMUTOPIITHI (PHc.
16). Y HUX CKJIEpOTHU3UPOBAHBI TOJIOBA, I'PyIb U HOTH, a
OpIONIKO € MSITKUMH JICTUTMCHTUPOBAHHBIMU MOKPOBAMH,
0e3 yporomd. ['ma3a oTcyTCTBYIOT.

Hopuukn xpunToOHOHTH WHKBUIUHEI-

tepmutodaru (tuma Orthogonius)

MATEPUAIL Orthogonius Macleay, 1825 — 1 sp.
JIMTEPATYPA. Gardner, 1936; van Emden, 1942; Makapos, 1998.

K rpynme otHocsTcs kpymnHble Tu4uHKA TpUOBl Ortho-
gonini. OHM XMBYT B TEPMHUTHHKAX, TJ€ CTPOST JIOBUYIO
TpyOUaTy1o HOPY, ¥ MNTAIOTCS MPOOETAIONMMI MUMO TEPMH-
Tamu. HOru cHiIbHbIE, CITy’Kat JUIsl YaCTHYHOTO BBIIBHIKCHHS
TeJa IMYUHKHI U3 HOPBI 1T CXBATBIBAHUS OOBIYH.

Hopuykn KpunTo6noHTEl NHKBUINHEI-

MupMekodaru (tuna Pseudomorpha)

JIMTEPATYPA. Baehr, 1997; Erwin, 1981; Lenko, 1972; Moore,
1962, 1974.

VHKBUIMHBI-MUpMEKO(parn — MeJKUe JTMYHHKHU, POIo-
LIME 3alIUTHBIE KaMepbl B CTEHKAaX XO0J0B MypaBbeB. Mx
o0pa3 xu3HH ocTaércsa Mano y3ydeHHbIM [Erwin, 1981].
dopma Tena y JIMINHOK STOH IPYIIBI CXOJHA C TAKOBOU y
HWHKBHJIMHOB-TEPMUTO(AroB, HO T0JOBa U IEPEIHECIINHKA
MOKPBITHI CIIENUATN3HPOBAHHBIMU X€TaMH, CITy>Kall[UMHU JJIs
3allUThl OT MYPaBbEB.

II. Kimacc Cumduist

II.1. ITogknacc I'eoOMOHTEI
DTH IUYMHKY U3 MoJceMelicTBa Paussinae — WHKBUIIH-
HBI WJIK CHMOHOHTBI MypaBbeB U TEPMHUTOB. Y HUX UMCIOTCS
ajanTany K IPUBJICYCHHUIO >KEPTB: MOTUPHUIIMPOBAHHBIC
VIII-X cermeHTHl Opiomka o0pa3yro KaynalbHBIH IUCK,
MOKPBITHIN JKeJIe3aMH, BBIJCICHUS KOTOPBIX NMPHUBJICKAIOT
X035€B.
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Puc. 19. BHemnuit Bua nu4uHKU-3KTONapasuronna (Brachinus elegans (Chaudoir, 1842)).
Fig. 19. Habitus of the ectoparasitoid carabid larva (Brachinus elegans (Chaudoir, 1842)).

II.1. A. Cepust 'eMukpunToOHOHTEI

TemMukpunToOHOHTE MHKBUIUHEI (THIIA Pachyteles)

JIMTEPATVYPA. Ball & McCleve, 1990; Bousquet, 1986; Di
Giulio & Vigna Taglianti, 2001; Moore & Di Giulio, 2006; Vigna
Taglianti, Santarelli et al., 1996.

JIMIMHKY MHKBUITMHOB MTO/IBYKHBI, CTIOCOOHBI 3apHIBATh-
csl B CyOCTpaT, BBICTABIISS HAPYXKy OKPYTJIBIH KayHdadbHBIH
nuck (Puc. 17) ¢ mpoTokamu eie3, CeKpeTbl KOTOPBIX MPU-
BJIEKAIOT MypaBbEB. B mpenenax 3Toi rpynisl npociaexuBa-
eTcs epexo] oT (haKyIbTaTUBHBIX MUPMEKOQHIOB (Metrius
Eschscholtz, 1829; Dhanya Andrewes, 1919) k oGiuratasiM
(Goniotropis Gray, 1832). JluunHku cnocoOHBI H3rHOaTh
TEJIO KOJIBIIOM, TIPH STOM TOJIOBY C UEIIIOCTSIMH MAaCKHPOBAaTh
0J1 KayJaJIbHBIM JHMCKOM, a 3aTeM 3aXBaThIBaTh MypaBbEB,
JIDKYIIUX BBIIENCHNS HA JUCKe. Y OONBIIMHCTBA TUYMHOK
STOMH TPYIIHI IJ1a3a Pa3BUTHL, 32 UCKIIOUYCHNEM HECKOJIBKUX
TpornoduibHbeIX BuoB [Vigna Taglanti, Santarelli et al.,
1996].

II.1. B. Cepus KpuntoOnoHTHI

KpunToOuoHTEl MyTyanucTel (TUna Paussus)

MATEPUAIL Paussus Linnaeus, 1775 — 1 sp.

JINTEPATVYPA. Arndt & Beutel, 1994; Boving, 1907; Di Giulio
& Moore, 2004; Di Giulio et al., 2003; Di Giulio, 2008; Paulian,
1947; van Emden, 1922.

K HuMm otHOCcsTCs muunbku Paussini (Puc. 18) u HekoTo-
peie Ozaenini. VX MyTyanusm ¢ MypaBbsSIMH IIPOSIBIISICTCS B
TOM, YTO XO3s€Ba KOPMSAT CHMOHOHTOB, OXPaHSIOT WX, a
B3aMEH JIAKOMSATCS MPHUBICKAIOMIAMH BBIACICHUSIMHU CICIIH-
QIBHBIX JKEJIe3 Ha KayJNaJIbHOM KOHIIC TElla ATUX JTHYMHOK.
ITaccuBHBIN 00pa3 JKU3HU OTpaKkaeTcs B 3HAYMTEIBHOH pe-
KUY HOT M OpraHoB 4yBcTB. Cnennanu3anus K cuMpuinn
HapactaeT ot Ozaenini k Paussini. [Tapammenusm aganTus-
HBIX CTPYKTYP y 3TUX TPHO HPUBOAUT K 0OPa30BAHUIO CXO/-
HBIX JKU3HEHHBIX (GOpPM Yy UX JHYMHOK (Hampumep, Physea
setosa Chaudoir, 1868 u3 Ozaenini u Platyrhopalopsis
Desneux, 1905 u3 Paussini).

III. Knace Dxronapa3suTon bl

A. Cepust KpuntoOnoHTEI

KpunToOnoHTHI mapa3suTonIs! KYKOJIOK MTOYBEHHBIX

HACEKOMBIX (Ttuna Brachinus)

MATEPHAJL Brachinus Weber, 1801 — 2 spp., Mastax Fischer
von Waldheim, 1828 — 1 sp., Lebia Latreille, 1802 — 1 sp.

JINTEPATYPA. Boldori, 1939; Capogreco, 1989; Erwin, 1967,
1972; Habu, 1986; Habu & Sadanaga, 1963, 1965, 1971; Hovorka,
1996; Lindtroth, 1954; Saska & Honé&k, 2004; Silvestri, 1904; van
Emden, 1919; Wautier & Viala, 1967; Wautier, 1964; Makapos,
Boxosko, 2005.

JIMYMHKY KyrKenull, pa3BUBAIOIIECs CO CMEHOHN KU3HEH-
HBIX (opMm B oHTOreHese (Brachinini u moatpuba Lebiina).
JInunuku I Bo3pacta KaMIIoJICOBUAHBIE ¢ OeraTeIbHBIMU HO-
raMd M YyBCTBYIOIIUMHU yporoMamu, He MUTAIOTCS U BbI-
MOJHAIOT (YHKIMIO TTOHMCKA YKEPTBBI (KYyKOJIOK JKYKOB) B
nouse. JIMUMHKY CTapIINX BO3PACTOB — KTONAPA3ZUTOU/BL,
pa3BHUBAIOTCS B KyKOJIOUHOH KoJbIOenbKe xkepTBhl (Puc. 19).
OHnu pe3ko oTnmyaroTest pu3oracTpueit, ciaaboii ckiepoTusa-
e, peayKIuel Hor, yporoMd 1 OpraHoB 4yBCTB.

Kpunto6uoHTs! napasuToup-oodaru

(tuna Loxandrus)

JINTEPATVYPA. Costa, Vanin & de Carvalio, 2010

HenaBno omnucanuwiii Loxandrus oophagus Costa &
Vanin, 2010 oTkiajpBaeT silia B MEHUCTYIO KIAJKy HKPBI
narymku Leptodactylus fuscus (Schneider, 1799), pa3pua-
IOIIEHCS B a3yXax JJUCTHEB TPOITMUECKUX PACTECHUH. JIMUnHKN
L. oophagus mutaroTcs UKpoil, oHU Oelnble, ciemble, 0e3
yporom@, ¢ CHIIBHO YKOPOYESHHBIMH HOTAMH.

IV. Knacc Mukcodurodaru
B nuTaHn# 3THX JIHYMHOK couetaetcs GuTodarus u 300-
(arus. K HuM 0THOCHTCS OONBIIMHCTBO BUIOB U3 TPHO Zabrini
u Harpalini. MauauOysibpl 0ObIYHO MAacCHBHBIC, KOPOTKHE, C
MIAPOKOH MOJSIPHOHN 9acThio. OCHOBAaHHE TOJIOBBI MIMPOKOE,
0e3 meiHoro mepexsara. Teno JTUYUHOK-MHKCO(GHUTO(AroB
KaMIT0JICOBU/IHOE, HO MAacCCHBHOE; HOTH dHalle OeraTreibHoO-
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Puc. 20-22. I'abutyc nmuanHok-MuKcobuToharos: 20 — cTpaToOUOHT reMUKpUNTOOUOHT (Dicheirotrichus ustulatus (L. Redtenbacher,
1858)); 21 — crpaToreodnont remukpuntodbuont (Curtonotus propinguus (Ménétri¢, 1832)); 22 — reoduont xpunroduont (Harpalus

(Haploharpalus) sp.).

Figs 20-22. Habitus of mixophytophagous carabid larvae: 20 — stratobiont hemicryptobiont (Dicheirotrichus ustulatus (L. Redtenbacher,
1858)); 21 — stratogeobiont hemicryptobiont (Curtonotus propinguus (Ménétrié, 1832)); 22 — geobiont cryptobiont (Harpalus (Haplohar-

palus) sp.).

KOMATEbHBIE C KPETTKUMH IIMIHKAaMU. Y pOroMgbl 4yBCTBYIO-
IMe, HEMHOTO TPEBBIMIAIONINE JUTHHY X CErMEeHTa OpIOIIKa.

IV.1. Ilopknace CTpaToOMOHTHI
Merkue TMUMHKH, OOUTAIOIIHE B IIOJCTHUIIKE U B BEPXHEM
cioe 1o4yBbl. OHU CKIIOHHBI K carpodaruy, MeHee Cenain-
3UPOBAHBI K UCTIOJIB30BAHUIO PACTUTEIIBHOM MUK U PHITHIO B
nouse. K aTomy noziiaccy orHocsTes muanaky Tpuos! Harpalini
n3 moaTpud Stenolophina, Amblystomina, Selenophorina.

IV.1.A. Cepust I'eMuKpUITOONOHTHI

[eMHUKpPUOTOOMOHTEI Oerarolie-3aphlBaoIInecs

(tuna Bradycellus)

MATEPUAIL. Bradycellus Erichson, 1837 — 1 sp.,
Dicheirotrichus Jacquelin du Val, 1857 — 6 spp.

JIMTEPATYPA. Hurka, 1997; Matalin, 1995; Marasnus, 1998, 2001.

JKuBYyT B BepXHEM cJI0€ TOYBHI U B MOACTHIIKE, 001a1al0T
MUTMEHTHPOBAaHHBIMHU TOKPOBAMH, Pa3BUTHIMH ri1a3aMu (Puc.
20). ManauOymsl TUIIHYHBIE A ¢1a00 CHennanu3upoOBaH-
HBIX MHKCO(HUTO(AroB: KOPOTKHE, HO HE MACCHBHEIE C He-
OoustbIIM peTrHaKysIoM. Hazane MmHoro3y6uaToe, Horn Oera-
TENbHBIE.

IV.1.B. Cepus KpuntoO6uoHTE

Kpunrobuonts! porouue (tuna Stenolophus)

MATEPUAIL Stenolophus Dejean, 1821 — 4 spp., Acupalpus
Latreille, 1829 — 2 spp., Amblystomus Erichson, 1837 — 1 sp.,
Parophonus Ganglbauer, 1891 — 1 sp.

JIMTEPATVYPA. Arndt, 1990, 1991; Habu & Sadanaga, 1963,
1965, 1970; Hurka, 1975; Larsson, 1941; van Emden, 1942;
Maranus, 1996; Illaposa, 1964.

Cnabo MUTMEHTHPOBAHHBIC (32 UCKIIOYCHUEM TOJIOBHI,
MEPETHECITUHKY U HOT), TMYUHKH, BEAYIIHUE CKPBITHIN 00pa3
JKU3HU B BEPXHEM clioe MouBbl. OT Hpeablayled IpyIbl
OTIINYAIOTCS 00Jiee BHIPAKEHHBIMH aJalTallMsIMU K 3apbIBa-
HHUIO B IIOYBY: HOTHM HECYT OIIOPHBIC IIMIIMKH, HA3aje CO
CPEIUHHBIM BBICTYIIOM.

IV.2. Tlogxmacc CTpaToreoOHOHTEI
JInauHKHU 3TOrO IIoaKJIacca 3aHUMArT HlI/IpOKIdI)’I auara-
30H ApYyCOB O6I/ITaHI/I$I. OHI/I GCFaIOT I10 ITOBEPXHOCTU U JICTKO
3apbIBalOTCS B PBIXJIYIO NO4YBY, B CBA3U C 4YEM O6J'[aﬂa}0T
aJanTalsIMH K TTOJYCKPBITOMY 00pasy JKH3HHU U MIPOKIIA/IbI-
BAaHUIO XOJ0B B IIOYBE.
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Puc. 23-25. T'aburtyc mnunHOK-GUTO(haros: 23 — cTpaTore0OMOHT FeMUKPHIITOOHOHT (Zabrus (s.str.) tenebrioides (Goeze, 1777)); 24 —
CTpaTOreo0HOHT KpunToOUOHT (Ophonus sp.); 25 — reoOuoHT KpuntoouoHT (Ditomus calydonius (P. Rossi, 1790), no Brandmayr, 1975).
Figs 23-25. Habitus of phytophagouscarabid larvae: 23 — stratogeobiont hemicryptobiont (Zabrus (s.str.) tenebrioides (Goeze, 1777));
24 — stratogeobiont cryptobiont (Ophonus sp.); 25 — geobiont cryptobiont (Ditomus calydonius (P. Rossi, 1790), after Brandmayr, 1975).

IV.2.A. Cepust 'eMuUKpHUTITOONOHTHI

T'emMukpunToOMOHTHI Oeraronie-porommne

(tuna Curtonotus)

MATEPUAIJL. Curtonotus Stephens, 1827 — 6 spp., Amara
Bonelli, 1810 — 6 spp,. Anisodactylus Dejean, 1829 — 3 spp.

JIMTEPATYPA. Arndt, Paarmann & Adis, 1996; Bily, 1971,
1972, 1975; Bily, 1975; Bousquet & Tchang, 1992; Burak0w§ki,
1967; Desender, 1988; Desender, Pollet & Goossens, 1986; Forssklhl,
1966; Habu & Sadanaga, 1963, 1965; Hurka & Duchac, 1980; Kirk,
1975; Saska, 2005; Thompson, 1979; Zetto Brandmayr, Marano &
Pizzolotto, 1994; Hexymnucsny, 1992.

YV AMYMHOK 3TOH TPyl JOBOJBHO CUIBHO IMUTMEHTH-
pOBaHbIe MOKPOBBI, Pa3BUTHIE IJ1a3a, YYBCTBYIOUIUE YpO-
roMmdsl (puc. 21). Y HuX Kpenkue Oeraroe-poronne HoTu
¢ MIMNHMKaMHU Ha BepmuHe Oefpa u roneHenit. Croga oTHO-
cATCs BUABI TPHOBI Zabrini (60nbmras wacts Curtonotus,
gacTb Amara s.str.) u Harpalini (Anisodactylus, Gynandro-
tarsus LaFerte-Senectere, 1841, Amphasia Newman, 1836
H J1p.)

IV.3. Iloakacc 'eoOUOHTHI

[TocTosHHBIE OOUTATENH TOYBBI, BEAYIINE CKPBITHIA 00-
pa3 )KU3HU, UMEIONIHE BBIPAXKCHHBIE aJIalTAI[H K CYIECTBO-
BaHUIO B IT0YBE U K MPOKJIAJIBIBAHUIO XOJIOB.

IV.3.A. Cepust KpuntobnonTs!

KpuntoOnoHTHI poromye noYBeHHbIe (Tuna Harpalus)

MATEPUAIJL Harpalus Latreille, 1802 — 16 spp., Trichotichnus
A.Morawitz, 1863 — 1 sp., Acinopus Dejean, 1821 — 4 spp., Daptus
Fischer von Waldheim, 1823 — 1 sp.

JINTEPATYPA. Bousquet & Tchang, 1992; Habu & Sadanaga,
1965, 1970; Hurka, 1992, 1998; Hurka & Duchag, 1980; Hurka &
Papousek, 2002; Moore, 1962; 3uoiiko, 1929, 1935; Makapos,
IHunenxos, 2001; Ilaposa, 1967.

Bximrowaer mmannok u3 tpub Harpalini (Harpalus, Daptus,
Acinopus n 1p.) u Zabrini (moapon Bradytus Stephens, 1827
pona Amara) n nono6Hele. Horum BOOpPY)KEHBI IIUMHKAMU
WM psAaMU KPENKUX METUHOK. [IoKpoBBl JenurMeHTHpO-
BaHHBI, CKJIEPOTU3UPOBAHHBI JIMLIb IOJ0BA, IEPEIHErPY b,
Horu (Puc. 22). I'naza umerotcs.

KpuntobroHTs! poroniye ncaMmMmouibl

(tuna Harpalodema)

MATEPUAIL Harpalodema Reitter, 1888 — 2 sp.

JINTEPATYPA. Bousquet & Tchang, 1992; Maxapos, bpunes, 2001.

I'py1a JHYHHOK JKYKEIHL, CIICHUATH3UPOBAHHBIX K I1e-
PEABIKEHHUIO B IIECKE MU B JIETKHUX MouBax. K HUM oTHOCATCS
JTMYMHKH-TICAMMOONOHTEI postoB Harpalodema (Zabrini) u
Geopinus LeConte, 1848 (Harpalini) co cmabo murMeHTHpO-
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Puc. 26. I'aburyc nuunuku-munerodpara (Mormolyce phylloides Hagenbach, 1825; pexonctpykuus no van Emden, 1942; Lieftnick &

Wiebes, 1968).

Fig. 26. Habitus of the mycetophagous carabid larva (Mormolyce phylloides Hagenbach, 1825; reconstruction after van Emden, 1942;

Lieftnick & Wiebes, 1968).

BaHHBIMU ITOKPOBAMH M MHOTOYHCIICHHBIMH MaKpOXeTaMH Ha
HOTaX U CKJIEpHUTaX Teja, 00pa3yIomuMHU PAAbl U TPeOHU.

V. Knacc ®urodaru

Knacc o6benunser mmanHok u3 Tpud Zabrini u Harpalini,
npucnocobnensx K ¢putoparuu. Purtodparu obragarot 60-
Jiee CHelUaTM3UPOBAHHBIM POTOBBIM AIIapaTOM, YeM MHUK-
copurodarn. B yacTHOCTH, THIMYHBI MAaHIUOYIIBI C yTOI-
MIEHHBIM U IIMPOKHUM Hapy)KHBIM KpaeM M HEPEIKO pa3ziBo-
€HHOW BeplIMHON. HekoTopble U3 HUX MUTAOTCS 3€IEHBIMU
BCXO0J]aMH, a OOJIBITMHCTBO — CEMEHAMH PACTEHHH.

V.1. Nogknacc CTpaToreoOMOHTHI
K 3TOMy mozakiaccy OTHOCSTCS JMYHMHKH HKYXKEIUIl U3
Tpu6 Zabrini u Harpalini, coueTaromue 4epThl, CBSI3aHHEIE C
JBIDKEHUEM TI0 TIOBEPXHOCTU M aKTHBHBIM PBHITHEM ITOUBHI.

V.1. A. Cepus ['eMUKpHIITOOMOHTEI

TemukpunToOMoHTHI Geraronie-porommne

3a0ponnnsle (Tuna Zabrus)

MATEPUAIL Zabrus Clairville, 1806 — 5 spp., Amara (Zezea
Csiki, 1929) — 1 sp., Curtonotus — 1 sp.

JIMTEPATYPA. Raynaud, 1976; Saska, 2004; Saska & JarocCik,
2001; Vomero, 1969; Apabamkue u ap., 1953; 3noiiko, 1929,
1935; Makapos, I'yprenunse, Pexk, 1991; lllaposa, 1964.

OTO THNMYHBIE TEMUKPUATITOOMOHTHI C TEMHOM OKpPacKoH,
CrocoOHBIe Kak Oerath 1o NOBEPXHOCTH MOYBBI, TaK U OBICT-
PO 3apbIBaThHCS B MOYBY. [ J1a3a XOpOIIIO pa3BUTHI, HOT'H Oera-
TEJIBHO-KOTATEIbHBIC ¢ KPEITKUMH KOTOTKAaMH U OTIOPHBIMHU
mmmnukamu (Puc. 23).

I'pymnma Briroyaet BUAbI Tpubbl Zabrini: Zabrus, Amara
(mompoabl Zezea, s.str.), Hekotopbie Curtonotus (C. desertus
Krynicky, 1832).

V.1. B. Cepust KpuntoOnoHTbI

KpunrobuonTs! porone ohoHouansle (tuna Ophonus)

MATEPUAIL. Ophonus Dejean, 1821 — 8 spp., Liochirus
Tschitschériné, 1897 — 1 sp., Amara (Xenocelia Hieke, 2001) — 2
spp.
JIMTEPATYPA. Brandmayr & Zetto Brandmayr, 1981; Hurka,
2001; Zetto Brandmayr & Brandmayr, 1975, 1978; Zetto Brand-
mayr, 1976, 1983, 1990.

durodary, crienraTn3upOBaHHbIE K TUTAHIIO CEMECHAMHU
pactenuii (Puc. 24). K HUM OTHOCSATCS MHOTHE JIMYMHKH U3
Tpubsl Harpalini (Ophonus, nexortopsie Buasl Harpalus) n
HeKoTopble Zabrini (Amara: Xenocelia). Jlns psna BUIOB
3TOU TPYIIIBI OTMEYEHA 3200Ta O MOTOMCTBE.

BosmoskHo, ciofa ke ciexyeT OTHECTH M HEKOTOPBIX
JMUYUHOK Zabrini, MHTAIOMINXCA CEMEHAMH TPEYHIIHBIX H
CIIOKHOUBETHBIX — Amara (Bradytus) fulva (O.F. Miiller,
1776) [Konecuuxos, 2010] u Curtonotus giganteus Motschul-
sky, 1844 [Sasakawa, 2010].

V.2. ITonknacc 'eoOnOHTHI
V.2. A. Cepust Kpunto6uonTs!

KpHnToOHOHTBI POKOIIKE TUTOMOUIHBIC (TUIa Ditomus)

MATEPUAIL Chilotomus Chaudoir, 1842 — 1 sp., Machozetus
Chaudoir, 1850 — 1 sp.

JIMTEPATYPA. Brandmayr, 1974; Brandmayr & Zetto Brand-
mayr, 1974; lllaposa, 1958, 1964; Illaposa, Makapos, 1983.

Crienanu3upoBaHHbIe JTHYMHKH 1MOATpUOBI Ditomina
(Harpalini), pa3BuBaromiecs B HOpax C 3amacaMd CEMsH,
3aroTOBJICHHBIMH MMaro JUIsi CBOErO MOToMcTBa. [Ipenmy-
IIECTBEHHO APYKOBHIHEIE (POPMEI, cO caboil MUTrMEHTaIlH-
eif; rmasa u ypormdsl penynuposansl (Puc. 25).

VI. Knacc Munerodaru

VI.1. ITogxnacc PUTOOMOHTEI

KpuntoOuoHTsl MUIIeTOOMOHTHI (THIA Mormolyce)

JINTEPATVYPA. van Emden, 1942; Lieftinck & Wiebes, 1968.

JImanuku Mormolyce Hagenbach, 1825 pa3suBarorcs B
IPEBECHBIX TpUOaxX TPONMHMYECKUX JiecoB MHmomamnaiickoit
obnactu. OHM UTAIOTCA TKAHAMHU I'PUOOB, IPOTPhI3asi B HUX
X0/16I. MaHnOyJIbl KOPOTKHE MAaCCHBHBIE C PETHHAKYJIOM,
CMEIIEHHBIM K BEpIIMHE; HOTH B yporoMds! kopotkue (Puc.
26). [To ¢popme Tenma OHU CXOIHBI C THYMHKAMU-KCHIOOMOH -
tamu cemeiictBa Cerambycidae.

AnantuBHas panuanus uanHok Carabidae

ITpennoxenHas cucTeMa XHU3HEHHbIX (hopMm Tudn-
Hok Carabidae oTpaskaeT ux Boigarorieecss Mopho-3Ko-
JIOTHYECKOE pa3HoO00pas3ue, MPEeBOCXOJIAIEe TaKOBOE
BO MHOTHX JIDYTUX ceMeHcTBax KykoB. [lo Tumam nu-
TaHWS JIMYNHKH JKYKeJIUI] 6oJiee MHOTOOOpa3HbI, 4eM
nmaro. Kpome 300daros, mukcopurtodaros, puroda-
TOB U CUM(UIOB, U3BECTHBIX M CPEIN MMAro, Cpeau
JIMYUHOK 00O0COOMIINCH CIIEIMaIu3UPOBAHHBIE MMIIE-
Todaru u mapasutoussl. Paznuune ananranui y amdm-
HOK M IMaro Ky>KeJuIl emé oosree HariIsTHO MPOSIBIIsI-
eTcsl B TUIAX JBIDKCHUS M IPUCIIOCOOJICHUSX K 00UTa-
HUIO B Pa3IMYHBIX spycax OmoreoreHo30B. COTBET-
CTBEHHO, B X0JI€ OHTOT€HE3a MMPOUCXOIUT CMEHA JKU3-
HEeHHOW (opMmbl y akTuBHBIX ctaauii [[Laposa, 1981;
[ITapoBa, Makapos, 2007; Makapos, 1987].

CMmeHa KM3HEHHBIX (OPM y MMaro M JIMYMHOK B
OHTOTEHE3€ MO3BOJISIET CyIUTh O HANPaBICHUSAX MOP-
(o-sxomornyeckor 3Borormu cemeiicta [Lllaposa,
1981]. OT rocrioAcTBYIOIIEH CXEMBI OHTOTCHE3a Y KY-
JKENUI (MMaro U JTUYUHKA — 300(aru), MpocieKBa-



Puc. 27. Buemnwnii Bun nmuaunku Carabolarva jurassica Pono-
marenko, 1985 [mo Maxapos, 1995].

Fig. 27. Habitus of the larva Carabolarva jurassica Ponomar-
enko, 1985 [after Makarov, 1995].

€TCsI IOCTETICHHBIA MOP(OIIOTHIESCKHIA TTepexo/] K OH-
ToreHe3y MUKcouTodaros, a oT HEX K PuTodaram ¢
COTIPsDKEHHOHN Tpodruyeckolt afanTanneil y THIuHOK U
umaro. J[pyroe HampaBJICHHE COMPSDKCHHBIX TPOou-
YECKHUX aJlanTaliii HabIo1aeTcs y CHM(pHUIOB — MYTY-
AIHMCTOB Y WHKBWIMHOB. [10 CXONCTBY WM pa3iHndMIO
3aHUMACMBIX UMaro M JTUYNHKAMU SIPYCOB B OMOIICHO-
33X Y KYKEIHUI-300(aroB 0OTMEICHO HECKOIBKO JIECST-
KOB BapHaHTOB cxeM oHTorenesa [[llaposa, 1981].

[To HaGopy ruIe3nOMOPQHBIX aganTanuil U UMero-
IIMMCS TAHHBIM 110 MOP(OJIOTHH HCKOIIAeMbIX Kapado-
uaHbIX TMUrHOK [[ToHoMapenko, 1985; Makapos, 1995]
MOJKHO ITPE/IoiIaraTh, YT0 HCXOTHON )KU3HEHHOU (hop-
Mmoii Caraboidea OpUTa ManmocrenuaTu3npPOBAHHAS JTH-
YUHKa 300(ar-reMUKpUNITOONOHT, 00JamaBIIas Kam-
OICOBUIHON (hOpMOIA Tea, OerarebHBIMH HOT'aMH,
yporombamu CpeaHEH TUHBI, XOPOIIIO PA3BUTHIMH IJ1a-
3amu 1 anTenHamu (Puc. 27). McxonHoit cpenoit ooura-
HUSI TTOOOHBIX INYUHOK, BEPOSITHO, OBLTH Oepera BoJo-
EMOB U JIpyTHe YBIaKHEHHBIC MECTOOOUTAHUS, a YKPBI-
THEM CITYKFJIH TTOJICTHIIKA M BEPXHUH CIIOH MOYBHI.

OT npeaAKOBOH TPYIIIBI JKU3HEHHBIX (DOPM JTHUNHOK
JKYIKEIUI] MTPOCIICKUBACTCS HECKOJIBKO MyTEH MX CIie-
[UATN3alui. B COOTBETCTBUU C MPEICTABICHUSMH O
(brtoreHnu Kapadu I pa3HBIME aBTOPaMU Ceiyac BbIIe-
nsercs ot 7 1o 29 noxacemeiicts Carabidae. J{ins 601b-
[IMHCTBA M3 HUX H3BECTHBI IMYUHKH, XOPOIIIO pa3inya-
IOIIHEcs MO aJalTHBHOMY OONHMKYy. MBI IpHHHIMAaeM
cuctemy O.JI. Kperkanosckoro [1983], B koTopoii xky-
JKeNUIBL Jensates Ha 10 moacemencTs, mpuiéM Hanbo-
nee pazHooOpasHoe moxacemeiictBo — Carabinae —
pa3zeneHo Ha 22 HaATPHUOBL.

Ha cxeme (puc. 28) moxa3aHO, 9TO OT HCXOIHOMH
JKU3HEHHOH (hopMBI 300(aroB OEpyT HayaIo TPU Ha-
MPaBJICHUS aIAITHBHON paualiiy, COOTBETCTBYIOIINE
00pa30BaHUI0 OCHOBHBIX KIJIACCOB XH3HCHHBIX (OPM.
JIBa w3 HUX MpHUBEIH K (OPMUPOBAHHUIO PE3KO YKIIO-
HUBIIAXCS KU3HEHHBIX (hOpM: CHUM(HIIOB U IKTOTApa-
3UTOHJIOB.

Haxoruienne cBepeHW MO OHOIOTHH JTUYHHOK
Paussinae B mocnennue necsruierus [Di Giulio, 2008;
Di Giulio, Fattorini et al., 2003; Di Giulio, Maurizi et
al., 2011; Di Giulio & Moore, 2004, 2009; Di Giulio &
Vigna Taglianti, 2001; Moore & Di Gulio, 2006; Moore,
Song & Di Gulio, 2011] HarmsimHO MOKa3aJi0 ATAIBI

N.X. aposa, K.B. Makapos

CTaHOBJICHUSI MUPMEKOMWINHU y KYXKEIHI[ — OT CBO-
00/THOXKMBYIINX, XUIIHBIX TeMUKPHIITOOMOHTOB K (ha-
KyJIbTaTUBHBIM M OOJIHTaTHBIM CHMQHIaM-KPHUIITOOH-
OHTaM. DTOT SBOJIONMOHHEIN PS OCHOBAH Ha OJIHOW
KIIFOYEBOH aJlanTallii — HAJIWYNH Kay JaJIbHOTO JKeJle-
3UCTOr0 Jucka, obpazoBanHoro VIII-X cermentramu
Opromrka n yporompamu, U JEMOHCTPUPYET OBICTPBII
perpecc JIMYNHOK IPH repexoie K cuMpmimu. Bo3Huk-
HOBEHHE KayJaJIbHOTO IUCKa Ha COBPEMEHHOM YPOBHE
3HAaHAU CIeAyeT CYUTATh BakKHEWIIel amomopdueit
Paussinae. Monodpwius u panHee 060cobIeHHE IBO-
JIIOIIMOHHOM TnHUK Paussinae He BBI3bIBAET COMHEHUIA.

CyniecTBEHHBIM MOP(]OJIOTHYECKHM PErpeccoM co-
IIPOBOXK/IAETCS U CTAHOBJICHHE KU3HEHHOH (pOpMBI 9K-
TomapasuTonoB. HemaBHo oOHapyxkeHHBIE [Vanin,
Costa & de Carvalio 2010] sxTonapazuTougHbIe JTH-
YUHKH L. 0ophagus NenmurMeHTHPOBaHbI, clensle, 6e3
yporomd, ¢ pelylilupOBaHHBIMH HOTAMH, TOTJA KaK JIH-
YHHKU Jpyrux BUAOB pona Loxandrus LeConte, 1852
[Bousquet, 1985; Will, 2008] — tunuunblie cTpaToOu-
oHTBI. TakuM 00pa3oM, JHYMHKH-IKTOIAPA3UTOHIbI
(OpMHIpPOBAIKCh B pa3HbIX IPYIIIAX JKYKEJIUL HE3aBH-
CHMO Ha pa3HOil MOP(OIOrHYECKON OCHOBE.

B npenenax kimacca 30odaros auddepeHmmraus
aJIalITUBHBIX THUIIOB OCHOBaHa IPEHMYIECTBEHHO Ha
croco0ax JIOKOMOLIMH B pa3iInyHbIX cyOcTparax. Mop-
(domorndeckn Hanbdoree 000coOICHBI POPMBI, UbE ABH-
JKCHHE OTPAHWYICHO MOCTOSHHBIM yOeKHIeM (HOpOi).

Cpenu JIMUMHOK JKYKEJHIl BBISIBICHO JBEe 000C00-
JIeHHBbIE MOP(]OalaNITUBHBIE CEPUU — JKUBYIINE B BEp-
TUKJIBHBIX M B TOPU30HTAIBHBIX HOpax. ObOurarenn
BEPTHKAIBHBIX HOP 00JaJal0T XapaKTepHBIMH OIOp-
HBIMH CTPYKTYPaMH Ha TEPrUTax CPeJHHX CEIMEHTOB
OprolIKa U He3aBHCUMO (OPMHUPYIOTCS B TPEX MOACE-
MmeiictBax kyxenun — Cicindelinae, Pseudomorphi-
nae (Spallomorpha) n Carabinae (Graphipterini). XXu-
BYyIME€ B TOPU3OHTAIBHBIX HOPAX JIMYMHKU HE UMEIOT
TaKHX OMOPHBIX MPUCTIOCOOJICHUH 1 aCCOLIMUPOBAHEI C
rHE3aMH MypaBbEB M TEPMUTOB. Takol TUI TMIHHOK
BO3HHMKAeT HE3aBHCHMO B JBYX IIOJCEMEHCTBaX —
Pseudomorphinae u Carabinae (Orthogoniini).

AnanTHuBHas paauanysi 300(aroB CBsi3aHa, B Tep-
BYIO OY€pe/lb, C MPUCIIOCOOJICHUSIMH K JIOKOMOIIMU B
Pa3IMYHBIX CyOCTpaTax U sIpycax — OT KPOH JIePEBbCB
JI0 Teriep. Beck criekTp Takux ajanTtandi MOXKHO Ha-
OroIaTh B caMoM O0JbIIOM roaceMmerictse — Carabi-
nae. COOTBETCBEHHO, OOJIBITUHCTBO aJall TUBHBIX H3Me-
HEHHMH peaju3yeTcsl MapajiielibHO B Pa3HBIX TpUOax.
Tak, BBICOKO CHENMAIN3UPOBAHHBIC SIIUI'C€OONOHTHBIC
JIMYUHKY BO3HUKAIOT B Tpubax Carabini, Cychrini, Ne-
briini, Loricerini, Notiophilini, Callistini, Dryptini,
Galeritini.

Y Bcex TMYMHOK JKY>KENHNIl, CIOCOOHBIX K aKTHBHO-
My JOBWXCHHUIO B IOYBC, BBIABIIACTCA IapaJlJICJIbHOC
pa3BUTHE AJIANTALUH B CBS3HU C ITOIYCKPHITHIM M CKPBI-
THIM 00pa30M JKH3HH: JACMUTMEHTANNS TIOKPOBOB, pe-
JyKIHMS I1a3, yBEIMYCHUE YUCIIa H pa3MEPOB KOHTAKT-
HBIX PELEeNTOPOB. DTa TCHACHLHUS MPOSBIAETCS KaK y
300(haroB, Tak M B Kilaccax MUKCO(DUTO(PAroB U Guro-
¢aros.
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Puc. 28. OcHOBHbIC HampaBJICHUs AJANTUBHOI pajHalny JTHYMHOK Xyxenui. Ha cxeme He oTpakeHbI Oojiee 4acTHbIC aanTalnH,
CBSI3aHHBIC C PA3HBIMU CIIOCOOAMH IIPOKIAABIBAHMS X010B (Y Fe0OHOHTOB) WM TPODHUIECKOH creruann3aniei (IpeuMyIecTBEeHHO y -
1 cTpaToOMOHTOB). OIMHAPHBIE CTPEIIKK 0003HAYAI0T MOHO(DUIIETHYECKOE BOSHUKHOBEHHUE a/IAIITUBHBIX ()OPM, ABOIHBIE — IO (PUIETHYECKOE.

Fig. 28. Main trends of adaptive radiation of carabid larvae.

Haxomnert, emig o1HO HarpaBiIeHUE aIalITHBHOM 9BO-
JIIOIMH JIMYMHOK IPOCIIEKHUBACTCS OT 300(aroB-cTpa-
TOOMOHTOB K KJIaccaM >XH3HEHHBIX (POpM C JpPyruM
TUTIOM MTUTaHUA: MUKcoduTodaram, purodaram, a Tak-
JKe K MHUIerodaram.

[To myTH cienmanu3anuy Kk Mukcopurodaruu u u-
Toharnu pasBUBAIMCH Mapajie]bHO TPUObI Zabrini
Harpalini noxcemetictBa Carabinae. Cpenn MuUKcodu-
To(haroB HanOoJICEe IPUMHUTHBHBIMH SIBJISIFOTCS CTPATO-
TeOONOHTHI, CIIOCOOHBIE KaK AKTUBHO 3aphIBATHCS B
NOYBY, TaK U M NUTAThcsA Ha €€ IMOBEPXHOCTH. DTO
TeMUKPHUIITOOMOHTBI C CKIICPOTU3UPOBAHHBIMH U ITHT-
MEHTHUPOBAaHHBIMU MOKpoBamu (Harpumep, Curtontus
n3 Zabrini u Anisodactylus n3 Harpalini). Hausbicrieit
CTEICHBIO CHEHUATIHM3aUUH Cpead MHUKCODUTO(AroB
007a1al0T TeOOMOHTHI, K KOTOPBIM OTHOCHTCS OOJb-
ITMHCTBO POIOIINX KPUMTOOMOHTOB 13 TpuO Harpalini
u Zabrini. [Tapannenusm cpeiu npeacTaBUTeNC 3TOro
MOJIKJIacca MPOSIBIISICTCS, HAIPUMED, Y JIMUUHOK Harpa-
lus n Bradytus wim y icammouinbHbIX Harpalodema n
Geopinus.

Kiacc ¢utodaros BeieneH HaMu B CBSA3U C HAKOTI-
JICHUEM CBEJICHUI O LIMPOKOH ClIeLUaIU3alUu KyKe-
JIUI] K uTaHuio cemMenamu [Alcok, 1976; Brandmayr,
1974; Brandmayr & Zetto Brandmayr, 1974, 1981;
Hartke, Drummond & Liebman, 1998; Kirk, 1972;
Sasakawa, 2007, 2010; Saska, 2004, 2005; Saska &
Jarocik, 2001; Zetto Brandmayr, 1976, 1983, 1990;
Zetto Brandmayr & Brandmayr, 1975, 1978]. Iloa-
kiaccel purodaroB pomMHpOBAIUCH, BEPOSTHO, Mapal-
JIETbHO Ha OCHOBE HauboJjiee CIeIHaIn3UupPOBAHHBIX
tdhopm Tpub6 Harpalini u Zabrini.

[poucxoxaeHue MUIETO(GAroB OCTa&Tcsi TUCKYC-
CHOHHBIM. B yacTHOCTH, Ha COBPEMEHHOM ypPOBHE 3Ha-

HUI HEBO3MOXKHO YCTaHOBUTH, BO3HUKIIM OHHU KaK pe-
3yJIBTAT JAJIbHEWIIeH crennaiu3anun MUKcopuroda-
TOB WJIHM MPEACTABIAIOT COOOW MpsAMOE IPOH3BOIHOE
300(aros.

CrieKTpsI )KU3HEHHBIX (hOpM

nuunHok Carabidae

JIMYuHKY Ky>KenrIl 001a1al0T OOIBIIM pa3HO00-
pasueM aJanTUBHBIX CTPYKTYP, YACTh U3 KOTOPBIX MO-
XKET JJOMOJHUTH KOMIUIEKC AMAarHOCTHYECKHUX TPU3HA-
KOB HaJIBHJOBBIX KaTErOPHH.

HccnenoBanue aanTHBHBIX U MHAAANITHBHBIX IPH-
3HakoB JH4YMHOK Carabidae k HacrosIieMy BpeMeHH
MPOBEJCHO Ha MaKPO- X MHKPOMOP()OIOrHIECKOM YPOB-
HSIX (XeTOM, CEHCOpHBIN ammapar, MyCKylarypa, dH-
nockeneT u jp.). CpaBHUTEIHHO-MOP(HOIOTHICCKHIA
aHAJIN3 TI03BOJIMIT OXaPaKTEePHU30BaTh aIalTalllH BBICO-
KO CTeLUaIN3UPOBAHHBIX XXM3HEHHBIX (DOPM, ITPE/ICTAB-
JICHHBIX OJTHM TaKCOHOM, & TaK)K€ BBISIBUTH Mapajie-
JIM3MBI 1 KOHBEPIeHIMHN TIPEICTaBUTENEH Pa3HBIX TaK-
COHOB, JINYMHKU KOTOPBIX OTHOCATCS K OJIHOH rpyTine
YKM3HEHHBIX GopM. B cpaBHHTENBHOM MOpQOIOruy u-
YHHOK HAMH HCIIOJIB30BAJICS METOJI CIIEKTPOB JKU3HEH-
HBIX (DOPM, KOTOPBII COCTOUT B BBISABJICHUHM Habopa
KM3HEHHBIX (OopM (B cOCTaBe TaKCcOHA WIM (ayHBI) U
OIIpeNIeNICHNUS I0JIH BUJIOB, HX IPEICTABIISIONIHX.

C 1pyroii CTOpOHBI, TAKCOHOMHYECKHE CIIEKTPHI OC-
HOBHBIX KaTErOpUi KU3HEHHBIX (OPM, B CBOKO OYe-
pelb, OTPaXKAIT METO MX BBIICICHHS Ha OCHOBE KOH-
Beprennuii u mapamnenusmon [IllapoBa, Makapos,
2008]. Cpemu BeICIIMX KaTeropuil (kimaccoB) Mopgo-
aIaNTHBHON KJIacCH(UKAINH JIUIIb Y3KO CIEUaH3H-
pOBaHHbIE MHUIIETO(hAru MPEACTaBICHBI OJHIM POJIOM
Mormolyce. Tlapanienn3MaMi B 9BOJIOLHH JTHYMHOK
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JKYIKEJTHI 00yCIIOBJICHBI TPU3HAKU OOJIBITMHCTBA MO~
KJIACCOB M CEpHi KM3HEHHBIX (OpM, BBIICICHHBIX 110
SAPYCHOMY NPHHLMITY (C PAa3HOH CTENEHbI0 MUTMEHTA-
Y TIOKPOBOB, Pa3HBIM COOTHOIICHHEM JUCTAHTHBIX U
KOHTAKTHBIX PEIENTOPOB) WIH MO CHenn(UKe IKOJI0-
THYECKOI HHIIM B IIpeJiesiaX MpeAoYnuTaeMoro spyca
(c pa3Hoii (hopMmo¥i Tena, TOJIOBHI U MPUAATKOB). OObIY-
HO ATH KaTeropuH XM3HEHHBIX (OPM BKIIOYAIOT II0
HecKoNbKo HaTpuO u Tpub Carabidae.

Hamu cocTaBieHbI CIIEKTPBI JKH3HEHHBIX (OPM JIH-
YHHOK Ky KEJIHI U1 TAKCOHOB PAa3HOI0 paHra: 6 moj-
cemeiicts, 19 nanTpu6 u 23 Tpub noacemeiicrea Carabi-
nae. [Ipyn 3TOM KaK7I0My TakCOHY CBOMCTBEHHA WA
onHa (MophoananTUBHAS MOHOTHIIHS) MJIM HECKOJIBKO
KaTeropuii XU3HEHHBIX (opM JTHIHHOK (Mopdoamarn-
TuBHas monutunst). [lppumepsr MophoaganTHBHOM MO-
HOTHIIMHU JINYNHOK Ha YPOBHE ITOJICEMENUCTB € IMHUYHBI
(Cicindelinae, Paussinae), Ha ypoBHE Tpudb — Oosee
00bruHbl: Omophronini, Cychrini, Elaphrini, Loricerini,
Brachinini. MopdoamantusHOe pazHooOpasue mpucy-
e MHOTHM Tprbam: Pterostochini, Scaritini, Bembidiini,
Zabrini, Harpalini, Lebiini u mp. AHamu3 crmeKkTpoB
JKU3HEHHBIX (DOPM JIMYMHOK IOJCEMEHCTB M TpHO
Carabidae 1mo3BOJIMII BBISIBUTH MApalIeIU3Mbl B IPH-
3HaKax crenuanu3anuu psaa rpyni. [pu atom, Beruse-
HEHHUE aJJalTHBHBIX IPU3HAKOB OTKPHIBAET BO3MOXKHO-
CTH K YTOYHEHUIO TAKCOHOMHYECKHUX IHArHO30B. JTO
Ba)KHO, TIOCKOJIBKY CTPEMJICHHE OOJBIIMHCTBA CHCTE-
MAaTUKOB BBIACINUTH MOHO(I)I/IHCTI/I‘IHI)IG TaKCOHBI MPpH-
BOIUT K IlpO6J'leHI/IIO CUCTEMBI, IIPpU KOTOPOM MHOTHE
Ba)XKHBIE CHHATIOMOP(UH TAKCOHOB OCHOBAHBI Ha SIBHO
AN THBHBIX IPU3HAKax. BeiencTBre 3Toro coBpeMeH-
Has cucrema Carabidae cTaHoBUTCS 6oJiee TpoOHOIA, a
paHTH CTIeNHaTN3UPOBAHHBIX rpymnn (Hanpumep, Cicin-
delinae) HeompaBIaHHO 3aBBIIIAIOTCS.

HpHSHaKI/I BBICOKO CIICIHUAIU3UPOBAHHBIX JIMYMHOK
Cicindelinae yacto HCHOIB3YIOTCS Ul 0OOCHOBAHUS
BBICOKOTO (BIUIOTB JI0 OT/ICJIHOTO CeMeiicTBa) cTaTyca
stoi rpynmsl. Kak mokaszan mopdoananTHBHEIN aHa-
JM3, 3HAYUTENbHAs YacTh ITUX NPH3HAKOB JajieKo He
YHUKaAJIbHA W BO3HUKACT Yy JIMYHUHOK XKYXKCIIUI] HEO-
JTHOKPATHO. DTOT TaKCOH, 0€3yCIOBHO, HE 3aCITyKUBa-
€T cTaTyca OTAEIBHOI0 CEMEHCTBA WIIH I0ICEMENCTBA,
a JIOJDKCH OBITh IOHIIKEH B PaHTe U, BEPOSITHO, COITH-
keH ¢ Tpymmnoit Carabini—Cychrini—Pamborini.

OtkpeiTe B 2010 T. 9KTOMApa3uTOUIOB CpEAH
Carabinae nokasaio, 4To aJlalTHBHbIC IPUIHAKH JTHYH-
HOK DTOM TPYIIIbI )KU3HEHHBIX (HOPM MOT'YT BO3HHKATh
Ha 04YeHb Pa3HOH MOP(OIIOTHUECKON OCHOBE U OTHOCH-
TEeNBHO JIETKO — B Ipenenax ogHoro poxaa. C yuérom
9THX JAHHBIX CTAHOBHUTCS SCHO, YTO PA3JIUYUS JINYHU-
HOK-3KTOmapa3uTonaoB u3 Lebiini u Brachininae B geii-
CTBUTEIILHOCTH HeBeIMKHU. BepostHo, Brachninae 65m3-
k1 K Lebiini 1 He 3aciyKHMBaIOT paHra MnojceMeicTna.

He uckitoueHo, 4To COOTHOIICHHE YHCIa BUJOB 1
CTeneH! MOp(oaJanTHBHOIO pa3HOOOPa3nsi MOXET, B
psiie cirydaeB, CIY)XXUTb Mepoil (UIOreHeTHYECKOTo
BO3pacTa TAaKCOHA. boJbIIOe KOJMYECTBO BUAOB NPH
Y3KHX aJalTHBHBIX CIIEKTPaxX — BEPOSATHBIN aTpuOyT
OTHOCUTCIIbHO MOJIOABIX T'PYIIII. B »tom acriekte OILICH-

N.X. aposa, K.B. Makapos

Ka Mop(o-aJJanTHBHOTO pa3HOO0pa3nsi JTMYMHOYHBIX
CTauii 0COOEHHO Ba)KHA, OCKOJIBKY MX MPU3HAKH HH-
Kak HE CBSI3aHbI C PENPOLYKTUBHOM H30JSIUUEN.

B 3KOIOTHYECKHX HCCIIENOBAHUSAX CIIEKTPBI KH3-
HeHHBIX (popm cemeiictBa Carabidae MoryT OBITH HC-
MOJIb30BAHBl ISl XapaKTEPUCTUKU HKOIOTUYECKON
CTPYKTYpBI KapaOu1o(hayHbI perHOHOB, TPUPOJTHBIX 30H
1 BBICOTHBIX 10sICOB, HaceneHus Carabidae B oTmennb-
HBIX OMOTEOIEHO33aX M €r0 CMEH B CYKIIECCHOHHBIX
psnax. B wacTHOCTH, CIIEKTPBl JOMUHHUPYIOUINX KH3-
HEHHBIX (OPM JTMYMHOK ¥ UMaro MOryT ObITh HCIIOJIb-
30BaHbl B KJIACCHU(UKAIMH COOOIIECTB KYKEJIUI[ ¥ B
9KOJIOTMYECKOW OMOMHIMKALUH.

[IepBblil ONBIT COCTABIECHUS CHEKTPOB KU3HEHHBIX
¢opm muumHOK Carabidae s mpUPOIHBIX 30H H 30-
HaJIBHBIX THIIOB OMOTEOIIEHO30B MOKAa3aJl 3aKOHOMEp-
HOCTh YBEIMYEHHs Pa3sHOOOpasus *KHU3HEHHBIX (HopM
JINYMHOK C ceBepa Ha ror EBponelickoi yactu Poccun,
yBEJIMYEHUE BUJIOBOT0 OOraTrcTBa MUKCo(puTodaros mo
CPaBHEHUIO ¢ 300(haraMu, poCT YHCIIA BUIOB KPHUIITO-
OMOHTOB M COKpAIIEHNE — I'eMHUKPUIITOOMOHTOB, yBe-
nmuaenue nponu poromux Gopwm [[aposa, 1981].

JlanpHeiiee HAKOIUICHUE JaHHBIX MO MOPQOJI0-
T'un, IMOBCACHUIO U o6pa3y JKU3HU JIMYMHOK KYIKCJIUI]
IO3BOJIUT JAOTIOJIHUTH CUCTEMY MX XXH3HEHHBIX (opM 1
rIIy0’ke N3yYUTh CONPSKEHHOCTH IPOLECCOB (HIIOTe-
HHUM CEMEHCTBA U €r0 a/lalTOreHe3a.

BJIATOJJAPHOCTHU. ABTOpBI UCKpeHHE OJarogapHbI
BCEM KOJIIeraM, 0ECKOPBICTHO NPEIOCTABIISIBIIMM B TEUCHHE
MHOTHUX JECATHICTHH CBOM MaTepHaIbI Ui u3ydeHus. A.B.
Maranuny u O.JI. MakapoBoif MBI MPH3HATENBHBI 33 PAI
3aMeuaHuil, CAeNaHHbIX IPH 00CY K AeHHH pyKkonucH. Pabora
noajepxxana rpanramu PODOU 09-04-01311-a u 12-04-
01178-a.
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