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Pe3rome. B pabore mnpoaHaAMsMpOBAaHO CTPOEHNE
BHYTPEHHETO MeIIKa 9Aearyca >KYKOB-ADOBOCEKOB Ha
Marepuase u3 6oaee ueM 100 pOAOB, OTHOCSILIMXCS K 8
[MOACEMENICTBAM, @ TaKXXe OTAEABHbBIX IIPEACTaBUTEAEN
Vesperidae n Distenidae. Aana mcropmyeckasr cripaBka
no AaHHOMy Bompocy. OIMCaHbl pasAUYHBIE METOABI
M3TOTOBAEHUSI  CYXMX  IPEeIapatoB  BbIBEPHYTOrO
sHpodaaayca  Cerambycidae.  Ommcano  crpoenue
dbarsomepoB u Hauboaee pacIpOCTPAHEHHBIX CTPYKTYP.
PacCMOTpeHO X paclpeAeAeHye TI0 TAKCOHAM, TPEAAO’KEHa
TEPMUHOAOTUSI, UX 0003Havawlast. IIpuBeaeHsl HanboAee
XapaKTepHbIE YePThI CTPOEHUS] SHAODAAAYCOB M3yYEHHBIX
MMOACEMENICTB.

Abstract. Until recently, the internal sac of the
aedeagus (endophallus) of the beetle family Cerambycidae
remained practically not investigated. To a large degree
such situation is connected with the long term absence of
techniques for making dry volumetric preparations for
the everted internal sac, which would be adapted to the
specific needs of the taxonomic investigation of the family.
Such technique has been described only recently and is
considered in details in this work.

Representatives from 8 subfamilies (more than 100
genera) of Cerambycidae and some species of the families
Distenidae and Vesperidae have been investigated. On
the basis of the investigated material, the general plan
of the structure of endophallus of longhorned beetles is
established and the respective nomenclature for its main
structures is given.

The endophallus is divided into three anatomical
parts (phallomeres): basal, medial, and apical. Limits
of the phallomeres are established based on structures
homologous at the majority of representatives of the family,
and thus considered as markers.

Prominent membranous structures of the endophallus
are designated according to their position concerning
the main axis of the latter, namely they are designated as
ventral, dorsal, and lateral. The following types of convex
membranous structures are distinguished: chambers,
tubercles, swellings, blades and appendix. Among sclerites

the following structures are distinguished: plates, spines,
spicules, riffling and flagellum. In addition to the listed
structures, membranous structures and sclerites which are
less common, i.e. specific to particular smaller group can be
encountered. The system of designations of such structures
may be also more specific.

Morphology of the phallomeres and the most
common structures is described. Their distribution across
taxa is considered. Special attention is given to BLV
sclerites characteristic to the majority of representatives of
the family and always (with rare exception) having the same
morphological plan.

The most typical morphological features of
endophallus are provided for the studied subfamilies.

BBeaenne

[TpusHaky ITOAOBOTO aIlIlapara CaMLoB J>KYKOB-
ApoBocekoB (Cerambycidae) wacTo uCHOAB3yHOTCS B
CHUCTEMATUKE CeMeNCTBa. AAsl MHOTMX aBTOPOB TIPUMEHEHNe
TaKUX [IPM3HAKOB, KaK ¢popMa IeHNCa, TErMeHa 1 rapamep
B TaKCOHOMUYECKMX LIEASIX SIBASIETCSI TPABMAOM. B TO
Ke BpeMsl BHYTPEHHUIT MeLIOK saearyca (sHAodaaAyc)
[IPUMEHSIETCSI C TIOAOOHOI 1IEABI0 BeChbMa OrPAHMYEHHO,
XOTsI B CUCTEMATMKE APYIMX CEMEVICTB, HalpuMep,
Carabidae, Staphylinidae, Scarabaeidae, Chrysomelidae u
Bruchidae [Kingsolver, 1970; Ishikawa, 1973; D'Hotman,
Scholtz, 1990; Mann, Crowson, 1996], npusHaku
9HAO(]aAAyca OYeHb MOITYASIPHBI IIPU UCCAEAOBAHUSIX.

B cucremaruke >KYKOB-ADOBOCEKOB  IPUSHAKU
BHYTDEHHEr0  MeIIKa DAearyca  IPaKTUYeCKM  He
UCIIOAB30BaAKMCh. OAHAKO CKa3arb, YTO 3TA CTPYKTypa
UTHOPUPOBAAACH COBEPIIEHHO, TOXKE HEAb3s1. B pasAnMyuHbIX
paboTax  CpaBHUTEAbHO-aHATOMUYECKOTO  XapaKTepa,
MOCBSILIEHHBIX TIOAOBOMY alIlapaTy CaMLOB, SHAO(aAAyC
6bIA HEOAHOKPATHO OIMCAH, OTMEYEHbI HanbOAee 3aMeTHbIE
(0OBIYHO CKAEPOTM30BaHHbIE) CTPYKTYPbL, €ro AAMHA
OTHOCUTEABHO DA€AryCa, MUKPOCKYABIITYPA U TaK AAAEE.
Kpome kaaccuyeckux pabor [Verhoeff, 1898; Sharp, Muir,
1912; Lindrot, Palmen in Tuxen, 1970], cAeayeT ymoMsiHyTh
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nybaukauuy Dxapa [Ehara, 1954], 3us [Zia, 1936], Kybokn
[Kuboki, 1981]. OcobeHHO BbipeAsieTcsi mepBasi pabora
[Ehara, 1954], mocBsiiueHHasi CPaBHUTEABHON AHATOMUU
TeHUTAANI CaMLIOB >KYKOB-APDOBOCEKOB. B Heil paccMOTpeHO
crpoenue spearycoB 101 Bupa Cerambycidae, BbipeaeHbI
NpU3HAKU AASL  TTOACEMENCTB, OOCY)XAEHbI BOIIPOCHI
TEPMUHOAOTUM, AQHO OOABIIIOE KOAUYECTBO PUCYHKOB. Ho
BCe 3TU pabOTbI OMUCHIBAAM HEBBIBEPHYTHIN 3HAODAAAYC,
M MO3TOMY MH(OPMAaLMs O €ro CTPOEHMH, IOAyYeHHas
TaKuUM 06pa3oM, OUeHb OIpaHMY€eHA.

Hexoropsle ~ aBTOpbl ~ yIIOMMHAAM  NPU3HAKK
BHYTPEHHEro MeIIKa IpPY OMMCAHMU HOBBIX TAKCOHOB.
Yaile BCero MCIOAb30BAAVICh IIpeNapaTbl HEBBIBEPHYTOIO
sHpobasayca B ramuepuue [Holzschuh, 1975, 1993,
1996; Pershing, 1985; Sama, 1988, 1995a, 1995b u Ap.].
Ilpy TakOM TIOAXOAE VCIIOAB30BATbCSI MOTAU AMIIb
NPU3HAKM CKAEDOTM30BAaHHBIX CTPYKTYpP, BUAMMBIX Ha
npocBer. Aake B TOM CAyYae, KOTAQ PacCMaTPUBAACS
BbIBepHYThIT dHAODaAAyC [AaHuaeBckumit, 1988a, 1988b;
AanuaeBckuii, AxxaBeanase, 1990; Sama, 1995], ero popma
HEe MOIAQ MCIIOAB30BaTbCsl KaK MpPMU3HAK (CKOpee BCero,
9T 9HAOGDAAAYCBI OBIAM BBIBEPHYTBI IPY KOIIYASILIUN),
ITOCKOABKY p€yb LA CHOBA O MAOCKUX IIperaparax.

IIIupokoe mNpuMeHeHMe IPU3HAKOB 3HAOaAAyCa
B CHUCTEMATMKe HEKOTOPBIX CEMeNCTB U CTOAb XKe
OrpaHMYeHHOE MX UCIIOAb30BAHME B  CUCTEMATHKE
Cerambycidae, KOHEYHO, B NEPBYI0 OYEPEAb CBS3aHO C
pasBUTHEM METOAMK M3TOTOBAEHMS CYXUX OOBEMHBIX
IpenapaTroB BHYTPEHHEro Meuika. I10A0OHbIE METOAMKM
AASL Pa3HbIX TPYIII KYKOB OBIAM HEOAHOKDPATHO OIMCAHBI
[ITaBaoBckuir, 1949; Skelley, 1993; Berlov, 1992;
InaeHkoB, 1996 u Ap.]. AAsT UBrOTOBAEHMsI TIpPENapaToB
paspabarbiBanach ~ Aake  CreuuaAbHas — (AOBOABHO
Aoporocrosimjasi)  ammaparypa  [Mattews, 1998]. B
OCHOBHOM 3TOT TEXHUYECKUI METOA ObIA HAIPaBAEH Ha
npenapMpoBaHye reHuraamit Lepidoptera, HO B yIIOMSHYTO
NyOAMKaLMM TIPUBEAEHBI U M300pa>keHNsT sHAO(DAAAYCOB
KYKOB, B ToM uncae Cerambycidae, BbIBepHYTbIX TaKuM
obpasom. Ho Bce nmpemnaparbl BHYTPEHHETO MeLIKa ycayerl,
[MOAYY€eHHBIX armaparoM vesica everter (nau phalloblaster)
U3y4aAUCh He B 00beMe, 1 ObIAM OYEBMAHO MOBPEXKAEHBI
(aro wmMHOrAa XOpomwo 3amerHo Ha ¢ororpapusix). B
MIPOTUBHOM CAy4Yae CAOKHO OOBSCHUTD, MOYEMY aBTOPHI
YAOBAETBOPUANUCH U3y4YeHMEM TOABKO BOODYXXEHMUs,
XOTs Ha IpUMepe APYIMX TIDYIII >KECTKOKPBIABIX AABHO
U3BECTHO, KaK/€ PE3YABTAThI AA€T 0OBEMHBIN IPEeIapar.

He MMOCAEAHE MIPUYUHON OrpaHUYEHHOTO
NpUMEHEHUs] CTPYKTYp 3HAO(DAAAyca B CHUCTEMAaTHUKe
)KYKOB-ADOBOCEKOB SIBASIETCS CaMO CTPOEHME 3Aearyca
Cerambycidae, obycaaBAuBawIee 3HaYMTEAbHBIE
MpoOAeMbl, BO3HUKAOLIME TIPY U3TOTOBAEGHUM IIperapara
BBIBEPHYTOTO BHYTPEHHEro MeIuKa. Y >KyKOB-ycaueil
BHYTDEHHMII MELIOK 3HAUUTEAbHO AAMHHENl IIeHNCa,
B CBSI3M C YeM OH He MOMEIleH 1IeAKOM B ero TpyOKe, a
pacroAaraeTcst MexXAy aloAeMaMi, U, KpOMe TOr0, 4acTo
Pa3BUTA €ro CUAbHAS CKA€POTU3ALIMSL.

Metopuka, apantupoBaHHas aAAs  Cerambycidae,
OblAa ommcaHa AuLIb HeaaBHO [Py6ensiH, 2002]. Hecmorpst
Ha AOCTATOYHO OOABIIYIO TPYAOEMKOCTb Y 3HAUUTEABHOE
BpeMsi, TpebyeMoe Ha UX OCBOEHME, TOAOOHbBIE METOAMKHU
ONpaBABIBAIOT 3T  3aTPaTbl, IOCKOABKY IIpUM UX
UCIIOAB30BAHUM CTAHOBSITCS AOCTYITHBI AASL U3y4YeHUs
CTPYKTYPBI, HECYIIJ€ Ba)KHbIE ITPU3HAKU.

HepocTymnHocTh M3TOTOBAEHUS 00'bEMHBIX
mpemapatoB  sHAOdasAyca  JKYKOB-ADOBOCEKOB B
TeYeHME AOATOTO BpPEMEHU MMEAO CAEACTBUEM MOYTHU
MIOAHOE OTCYTCTBME 3HAHUII O €ro CTPOeHUM. Apyrum
CAEACTBYEM SIBUAOCH OTCYTCTBME €AMHON TEPMUHOAOIUM,
0003HayamlIlell OCHOBHbIE CTPYKTYpPbl sHAOGaAAyca, U
MMEAMCh TOABKO Ha3BaHMUs, KOTOPbIE AQBAAMCH KaXKABIM
ABTOPOM IPOM3BOABHO. AUIIb AASI HEKOTOPBIX CTPYKTYP
MCIIOAB30BAAUCH TEPMMHBI, 3aMMCTBOBaHHbIE U3 TPYyAa
Oxapa [Ehara, 1954]. Ilpudyem BHMMAaHUE YAEASIAOCDH
TOABKO CTPYKTYpaM, HEINOCPEACTBEHHO MCIIOAb3YEMBIM
AAS TOM MAM MHOM TaKCOHOMMYECKON 3ajpauu, a Bce
[poYMe BDAEMEHTbl UTHOPMPOBAAMCH UM MHOTAQ AQXKe
OTCYTCTBOBaAM Ha pucyHkax. OO0o3HaueHMe OAHON
M TON K€ CTPYKTYpbl Yy PpasHbIX aBTOPOB OOBIYHO
OTAMYAAOCh. Aa)ke TOHATUAMM BHYTPEHHUII MELIOK U
sHAO]aAAyC Morau 0003HAuaTbCsA pasHble CTPYKTYPBI
[Raske, 1972]. OTcyTcTBMe HOMEHKAATYPBl BBITYKABIX
MeMOpaHHbIX 3AeMeHTOB sHAO¢aaayca Cerambycidae
BIIOAHE IOHSITHO, TaK KaK OHM HE M3YYAAUCh U HE MOTAU
ObITD M3y4YeHbl, HO AHAAOIMYHAS CUTyaUus OOCTOUT U
CO CKAEPOTM30BAaHHBIMM YACTSMU BHYTPEHHEro MeLIKa.
HecMotpsi Ha TO, YTO U3 BCEX NMPU3HAKOB SHAOdAAAyca
yaige BCEro MCIIOAb30BAAMCh MMEHHO CKAEPUTBI, UX
0003Ha4YeHNs] MMEIT OYeHb MPOCTPAHHBIN XapakTep.
Ckaeputbl aHAOaAaAyca 0003Ha4YaAMCh O0OOIIEHHO Kak
“armature of internal sac” an6o xax “chitinous armature”
B Ayuirem caydyae A00aBASIAOCH yKa3aHMe HA TOIOAOTUIO
AQHHOTO CKAepUTa — 6a3aABHBII VAV AIIIKAABHBIIL.

B rmocaepHee BpeMsi B HAlpaBAEHUM W3YYeHMS
sHAO(bAAAYCA KYKOB-ADOBOCEKOB U €0 TAKCOHOMUYECKOTO
[PYMEHEHVsSI HAMETUACS  OIPEAEAECHHDIT  IPOrpecc.
IIpuMepoM MOTYT CAYKUTb paboTbl, IOCBSIIEHHbIE
peLIeHNI0 PA3AMYHBIX TAKCOHOMMYECKMX 3aAa4, AAS
KOTOPBIX TPUBAEKAAUCH MPU3HAKM BHYTPEHHErO MeIlKa
[Wu, Chiang, 1989; Wu, 1998; Wu, Shi, 1999; Wang, 1998;
Calder, 2000; Lingafelter et Hoebeke, 2002; Anichtchenko,
Verdugo, 2004; Schnitzler, Wang, 2005, Lu, Wang,
2005]. B HEKOTOPBIX U3 3TUX IMYyOAMKALMil MPUMEHSETCS
pasA€eA€eHMe BHYTPEHHET 0 MeIlIKa Ha YCAOBHbBIE «CETMEHTbI»
M PacCMAaTpMBAETCS] MX MUKPOCKYABNTYpa (MHOTAQ Ha
OCHOBE TUIIA MUKPOCKYABNITYPbI, IIOKPbIBAIOILEN AAHHBIN
Yy4aCTOK, U TIPOM3BOAMAOCH BBIAEAEHUE CETMEHTOB),
ckAepuTHOe BoopykeHue. CAeAyeT OTMETUTb, YTO 3STO
[epBble U3BECTHbIE HAM CEPbe3HbIe MOMBITKY Pa3AeAeHUs
aHAOdaAAyca IKYKOB-ADOBOCEKOB Ha aHATOMMUYECKME
¢dparmenTsl. B peBusuu popa Anoplophora Hope, 1839
[Lingafelter et Hoebeke, 2002] aBTOpamy BBIAEASIETCS
Aaxe Mmopdotunbl sHA0paaayca. Ho popma sHpAOpasAyca
(BbITyKABIE MeMOpaHHble CTPYKTYpPbI) OISATb-TaKM He
M3y4yaAacb, IIOCKOABKY aBTOpaMM  MCIIOAb30BAaAMCH
MPOCBETAEHHbIE ~ TIAOCKME  IIperaparbl  HepasAyThIX
BHYTDEHHMX MelIKoB. Kpome TOro, BBbIAEAEHHBIE
«CErMEHTbl» HE MOIYT MCIIOAb30BaTbCsI B 0oObeMe
CEeMeNICTBa, TaK KaK OHM ObIAM YCTAHOBAEHBI HA AOBOABHO
orpaHnyeHHoM Marepuase. CrpoeHue sHAOdaaAyca (Ha
OCHOBe OOBEMHBIX CYXMX IIPElapaToB), KaK OCHOBHOJ
NpU3HAK AASL pElIeHMs TAKCOHOMMYECKUX 3apay Ha
MaKpOYpOBHe, ObIAO BIlepBble NPUMEHEHO HA IIpKUMepe
PEeBU3UIT TAKCOHOMUYECKOI CTPYKTYpbI poaa Plagionotus
Mulsant, 1842 [Kacarkuh, 2005] u tpu6s1 Dorcadionini
[Danilevsky et al., 2005]. B aTux paborax HarasiAHO 6b1Aa
MIPOAEMOHCTPUPOBAHA 3HAYMMOCTb CTPYKTYP BHYTPEHHET O
MelKa AAst MakpocuctemaTnku Cerambycidae.
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MarepuaAbl 1 METOADI

MarepraaoM AASI PA0OTBI TOCAY)KMAY IIPEACTABUTEAN
60aee yem 100 popoB us 8 nmopcemericts Cerambycidae, a
TaK)Ke OTAeAbHbIe ipepcTaBuTeAu Vesperidae u Distenidae.
B ocHOBe paboThl AeKaaO M3y4yeHue CyXOro Iperapara
BBIBEPHYTOI'0, MaKCMMAABHO PasAyTOro sHaodaaayca, a
TaK)Ke MCIIOAb30BAAMChH ITAOCKME TperapaThl BBIBEPHYTHIX
BHYTPEHHMX MELIKOB B rauuepuHe. ITocaepHne Ayuie
BCETO TIOAXOASIT AAsL 0Ooaee TOADOOHOrO M3y4yeHus
MUKDPOCKYABIITYPBI I MEAKHX CKAEPUTOB 3HAOdaAAyca.

AASI I3TOTOBAEHMS CYXMX [IPENapaToB BEIBEPHYTOTO 1
PasAyTOro sHAO(MAAAYCa IPEATIOUYTUTEABHO UCTIOAB30BATh
He OYeHb CTApbIil MaTepuaA, )KEAATEAPHO YMePIIBAEHHBIN
aTmAaleTaToM. Ha mepBom aTare y pasMsArdeHHBIX KYKOB
M3BAEKAACS DAATYC, 3aTeM IPOBOAMAOCDH €r0 KUIIsTYeHIE B
pactBope KOH (7-10 %) B TeueHue 2-5 MUHYT AAST YAQAEHUST
>KMPOBBIX ¥ MBILIEYHBIX TKaHel. Y CTapbIX 9K3eMIASIPOB
apearyc BbipepXuBascsa B 10-15 % pacTBope mieAoum
HECKOABKO CYTOK M AMIIb IIOCA€ 3TOTO ITOABEPIaACs
KUISIYEHUIO B LEAOYM, A TIPU HEOOXOAUMOCTU U B BOAE.
OunIleHHBIN TaKMM 00pa3OM OT MSTKUX TKaHeil spearyc
IIPOMBIBAACS B TEIIAOM BOAE. 3aTeM OTAEASIACS TeIMeH C
napaMepamiy U pacrpaBASIACS BHYTPEHHUI MEIIOK.

Bropoit sTam 3akAw4aeTcsi B BbIBOpAYMBAHUU
sHAOdaAAyca HapyKy 4Yepe3 AUCTAABHOE OTBEPCTHE
neHuca. AAsl BBIBOPauMBaHMs BHYTPEHHEro MeIIKa HaMM
IPUMEHSIAOCh ABa crocoba. ITepBolil cmoco6 6AM30K K
MeToAuKe, orucanHoi1 llnaenkoBeiM [1996], a BTopoi ObiA
onucaH Py6eHsHoM [2002]. Het HE0OXOAMMOCTM 3aHOBO
HNOAPOOHO ONMCHIBATL YK€ OIyOAMKOBAaHHbIE METOABDI,
[IOTOMY MbI OCTAaHOBMMCSI Ha OTAEAbHBIX MOMEHTax
PEKOMEHAATEABHOTO XapaKTepa, MHO3BOASIOIX YCIIEIIHee
JICIOAB30BAaTh YIOMSIHYTbIE BbIILIIE METOABDL.

[TporaakuBaHue 3sHAOAAAyca BHYTpPb TPYOKM
MEHMCA AYYIlle OCYIIECTBASTh CTEKASIHHBIM KallMAASPOM
MAM OOTOYEHHON IOAOBKOI SHTOMOAOIMYECKOV OYAABKU.
BoiBopaunBaHue BHYTPEHHErO MelIKa AQBAEHMEM BOABI
HPVMEHSIAOCH B TOM CAy4ae, KOTAQ 0COOEHHOCTY CTPOEHMS
aHAO(daAAyCa U spearyca He IO3BOASIAM HPUOErHYTh K
nmoMoIu KamuaAsipa. [Ipu U3roToBA€HUUM IIpernapaToB
TOAOOHBIM CITOCOOOM CAEAYET COOAIAATH OCTOPOXKHOCTD,
TaK KaK M30bITOYHOE AABAEHME BOABI MOXKET ITOBPEAUTH
3HAO(DAAAYC.

Bropoit crmoco6, MCIOAb30BABIIMICS HaMM vallje
Bcero, HanboAee npumenum aast Cerambycidae, nmerormx
CAa00 BOOPY)KEHHBINI VAU OY€Hb AAMHHBIN BHYTPEHHUI
MEIOK, CAA00 CKAEPOTM30BaHHbI IIeHUC. B aTOM cAayuae
BeplliHA MeIIKa BBOPAuMBaAaCh BHYTPb IMOCPEACTBOM
OOTOYEHHO!I ~IOAOBKM  SHTOMOAOIMYECKON  OyAaBKU
VAU 3alassHHbIM Ha KOHLlE CTEKASHHBIM KalUAASPOM.
ITpu BBIOOpE KapKaCHOIO HOCHUTEASI CAEAYET UCXOAUTH
U3 HaUMEHbIIEro AuMamerpa sHAOaAAyca M AMaMeTpa
OCTQABHOTO OTBEPCTMsI [T€HMCA. 3aTeM BHELIHsSISI CTOPOHA
MeIIKA HATATMBAAACh HA UTAY (KaIMAASID), U SHAODAAAYC
BBIBOPAUMBAACS HapyXy. [Ipy IpoTasKMBaHMM MeLIKa Yepes3
TPYOKy IIeHUCa CAeAyeT ObITh OCOOEHHO OCTOPOXKHBIM,
4TOOBI HE ITOBPEAUTH €ro 00 CKAepUTHL. AaHHBI METOA
C YCIIeXOM MOXHO IpPMUMEHATb TIpU U3TOTOBAEHUU
npenapaToB sHAOdasaycoB Dorcadionini, Monochamini,
Lamiini, Saperdini, HekoTopeix Lepturini, 60oAbmHCcTBa
Prioninae. TIpu BbiTaaKuBaHuu sHAOdasaycos Saperdini
u Phytoeciini MO>XHO MCIOAB30BaTh KaK HalpaBASOLINe

aNMKaAbHbIE CITUKYABIL, TOATAAKMBAsI UX KAIMAASPOM. B
MpPOLIECCe AAUTEABHOTO TPENapUPOBAHMS MEIIOK MHOTAQ
HEOBXOAMMO CMaYMBATD BOAOV AASI A 4IIETO PACTIPABAEHMS
Y U36€XKaAHMS TOBPEXXAEHUIT IEPECOXILNX YIaCTKOB.

DAearyc ¢ BBIBEPHYTHIM MELIKOM, HAAEBAETCST Ha UTAY
IINPUIIA M HAAYBAETCsl BOSAYXOM. Bpems BblCcymimBaHus
3aBUCUT B TIEPBYI0 OYePeAb OT pasMepoB sHAO(daAAyca.
AAst  moppepkaHust ero  (GopMbl BO BpeMs CYLIKU
CAEAYET MCIIOAB30BaTh MMKPOKOMIIPECCOP MAM ILUIIPUL]
6oabioro o6pema. CylwecTByeT NpPaKTHMKA 3allOAHEHUs
BBIBEPHYTOT'O SHAO(DAAAYCA TIOAY)KUAKUM HAIIOAHUTEAEM,
3arBepaeBaLMM Ha Bosayxe [Berlov, 1992]. 310
MO3BOASIET TIOAYYUTH 60OAee MpPOYHbI npenapar. Ho npu
STOM CTAQHOBSITCSI HEAOCTYITHBIMU AASI UBYYEHUs] CKAEPUTBI,
YaCTMYHO TIOTPY)KEHHble BHYTPb 3HAO(aaAyca. Kpome
TOTO, IPU HAAMYUY TIOBPEXAEHNIT HATOAHUTEAD BBITEKAET
4yepe3 OTBEPCTUS, U MPUTOTOBAEHME KaueCTBEHHOTO
npernapaTa CTAHOBUTCS MOYTU HEBO3MOXKHBIM. Elte opAHUM
HEAOCTAaTKOM SIBASIETCSI TO, UTO BbICHIXAIOIINIT HATIOAHUTEAD
AQET HeOOABILIOE OCEeAQHNE, UTO IPUBOAUT K AepopMaLuu
BHYTDEHHero Meluka. HekoTopoe mpocepaHye KpPYIIHbIX
Kamep 1 OyIpOB MOXKET HaOAIAATHCS U Y IPENaparos,
BBICYLIEHHBIX BO3AYXOM, HO UX MOKHO BOCCTAHOBUTbH, B
OTAMYME OT MPENAPATOB C HATOAHUTEAEM.

Ilpy UCHOAB30BaHMM AIOGOI M3 BbIIEOTMCAHHBIX
METOAMK HEOOXOAVMO YYMTBIBATH 3HAYEHVUE MPAKTUIECKOrO
HABBIKA, TIO3BOASIONIETO0 3HAYUTEABHO CHUSUTDH TPOLIEHT
MOBPEXAEHHBIX BHYTPEHHMX MELIKOB. DHAOQAAAYCHI C
HE3HAUYUTEABHBIMYU TIOBPEKAEHUAMM MOXKHO 3aKAEUTD
BOAOTIPOYHBIM KA€EM, €CAU TOBPEKAEHUE CHUABHOE, TO
YaCcTh BHYTPEHHETO MELIKA BCE PABHO MOYKHO MCIIOAb30BATh,
IepeBsI3aB ero HIKe MOBPEXXAEHUSI KAPOHOBON HUTbIO.

Crpoenue sHpodaaayca Cerambycidae n
HOMEHKAQATYPa €ro CTPYKTYp

Buyrpennnit memox Cerambycidae mnpeacraBaser
co00il AOBOABHO AAMHHYIO MeMOpaHO3HyI TpyOuaTyio
CTPYKTYPY (MHOTAQ IPEBBILIAIOIIYIO AAVHY TPYOKM TIeHMCa
B 2-3 1 6oAee pas, a y Aegosoma Serville, 1832 — B 18 pas) ¢
Pa3AMYHBIMM KaMepPaMy, BBICTYIIaMu, Oyrpamu, CKAaAKaMU,
CKAEPUTAMU U TIOASIMM JAEMEHTOB MUKPOCKYABIITYDBIL.
Membpana sHpodaasyca Hanboaee ToACTasi B 6a3aAbHOI
JacTy, 60Aee TOHKas — B amMKaAbHOI yacTi. Hapsiay c
CUABHO AMbdepeHIMpOoBaHHBIMU (OpMaMM BCTPEYaAEeTCst
YIIPOLLIEHHOE CTPOEHNE SHAO(DAAAYCA, BIIAOTH AO IIOAHOTO
MICUE3HOBEHUSI CKAEDUTOB M BBIMYKABIX MeMOpPaHHbBIX
CTPYKTYP.

XapakTepHOe cOueTaHNe SAEMEHTOB CKAEPOTU3ALUI
M BBITYKABIX MeMOPaHHBIX CTPYKTYp sHAOdaAAyca
[O3BOASIET HaM BBIAEAUTH B HeM 3 vactu (pasromepa):
6a3aAbHYIO, MEAMAABHYI0 M aIlMKaAbHYI0. IpaHuiipl
(aAAOMEPOB yCTaHABAMBAIOTCSI TI0 CTPYKTYPaM-MapKepaM.
3a TaKoBbIE IPMHMMAKTCS CTPYKTYPBI, MPUCYTCTBYIOLINE
y OOABIIMHCTBA IPEACTaBUTEAEI TPYIIIBL B psise caydyaeB
YyCTaHOBA€HME TpaHMI] 4YacTell BHYTPEHHETO MeIIKa
npoOAEMaTUYHO MAU AQKe HeBO3MOXHO. Hamboaee
YacTO TakKas CUTyaUMsi BCTPEYAETCs IIPU PasAeAeHUU
QMMKAABHOTO I MEAVAABHOTO (HaAAOMEPOB, KOTOPbIE MHOTAQ
CAMBAIOTCSI B €AUHYIO CTPYKTYPY MAU MMEIOT Pa3MbIThie
rpaHmupl. B Takux caydasix nmpobaema paspelraeTcs: mpu
MBYYEHMN MAaKCHMAABHOTO KOAMYECTBA BMAOB AQHHOI
TPYIIIIBI M BBIACAEHUY KaKMX-AKOO0 MapKePHBIX 9AEMEHTOB.
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ITpuMeHsieMasi B AQHHOJ paboTe HOMEHKAATYpa CTPYKTYP
HE3HAYNTEAbHO OTAMYAETCS OT MCIIOAb30BAHHON HaMM
panee [Kacatxun, 2002, 2003, 2005].

HaAnune 60ABLIOro KOAMYECTBA OOIIMX M CXOAHBIX
BHEIIIHE CTPYKTYPHBIX SAEMEHTOB SHAO(DAAAYCA JKYKOB-
ADOBOCEKOB IIO3BOASIET COBAQTh T'E€HEPAABHYI0 CXEMY
BHyTpeHHero Mmemka Cerambycidae (puc. 1 a, b; 2 a,
b, ¢). HecMmoTpsi Ha KaXyIIyIOCS TI'DOMO3AKOCTb, AAS
XapaKTePUCTVKY BHYTPEHHETO MeILIKA SAearyca B o0beme
cemericTBa oHa 6oAaee yAOOHa, yeM yacTHOe 0bO3HaueHIe
KOHKDETHBIX ~ CTPYKTYp  (BIIOAHE  IIPUTOAHOE  AASL
YHUKAABHBIX 0OpasoBaHUi1), HEKOTOPbIE 13 KOTOPBIX MOTYT
HOCUTb UHAVIBUAYAABHBIX XapaKTep y>Ke Ha ypOBHe TpuO
M IPYNI poAOB. VICIIOAB30BaHHAsI paHee aAbT€PHATVBHAS
tepmuHororust [Danilevsky et al., 2005], necmorps
Ha pasAMuMe B HAMMEHOBAHUYU OTAEABHBIX CTPYKTYP,
YKAQABIBAETCSI B CXEMY, MCIIOAB3YEMYIO B AQHHOIUI pabore
(4acTb TEPMMHOB, MCIIOAB3YEMbBIX B HACTOsILIEN pabore,
[03aVMCTBOBaHA OTTYAQ). BbImykAble MeMOpaHHbIe
CTPYKTYPBI 9HAO(aAAYCA 0003HAYAIOTCS B COOTBETCTBUN
C VX IIOAOXKEHNEM OTHOCUTEABHO €ro TAABHON OCKU —
BEHTPAAbHOE, AOPCAAbHOE, AarepaAbHoe. IIpy HaAmdmm
HECKOABKUX OAHOTUITHBIX CTPYKTYP B KOHKPETHOIT YacTiu
BHYTPEHHEIO MeILKa OHM HYMEPYIOTCs B MOPSIAKE YObIBaHUsI
OT IIPOKCMMAABHOTO KOHLA 3TOM 4acTu. IToAOOHBIIT
[IOAXOA MOXXHO IIPUMEHATb TAaKKe MpyU 0003HauYeHUN
CKAEPUTOB M TIOA€I MMKPOCKYABIITYPHBIX SAEMEHTOB.
Mbl ucroabsyeM cAepyouue 0003HaYeHMsI OCHOBHBIX
BBIITYKABIX MEMOPaHHBIX CTPYKTYP SHAO(DAAAYCaA SKYKOB-
ApoBocekos (puc. 1 a, b; 2 a, b, ¢): 1) kamepsr — pasAnIHON

APH

MPH

BPH

Puc. 1-2. Crpoenne BHyTpeHHero Memika apearyca Cerambycidae.

¢dbopmMbl U pasMepoB pesepByapbl, 0oAee MAM MeHee
YEeTKO OTAEAEHHBIE APYI OT APYra M pPacIlOAQraroliecst
BAOAb TAQBHOI OCK 9HAO]AAAYCa; 2) OYIPBI — BBIMTYKABIE
00pasoBaHusl, HAXOASILIMECS MEPIIEHAUKYASIPHO TAQBHON
ocu aHAOdaAAyca, Anb60 uMerolue u3rub; 3) BBICTYIIBI
— BBIIYKABIE OOPA30BAHVSI HAXOASMINMECS TAPAAAEABHO
rAaBHOM ocu 5HAODaAAyca; 4) AOMACTM — CUABHO
BBITSIHYTblE U 4YaCTO YIIAOLEHHbIe OYIpbl; 5) armeHAMUKC
— AAVIHHBI BBIPOCT B aIMKAAbHOM 4acTi. CPeAr CKA@PUTHBIX
obpasoBanuit (pmuc. 11-15, 18, 20) mbl pasamvaem: 1)
MAQCTMHKM — KAaK IPABMAO, HE AAUHHBIE, PA3AUYHON
$bopMBl M pasMepOB YIAOLIEHHbIE CKAEPUTbI, OOAbIIEN
MAOIAABIO Haxopsijuecss Ha MeMOpaHe sHAOdaAAyca;
2) mwunbl — MPsIMble MAM M3OTHYTble, 3a0CTPEHHblE K
BepLIVHE, CKAEPUTHI, BBICTYIAIIIME HaA [MOBEPXHOCTHIO
aHAO]aAAyca; 3) CIIUKYABL — AAMHHBIE, YaCTO 3a0CTPEHHbIE
HAa OAHOM KOHII€, CKAEPUTbI AlIMKAABHOU YacTy; 4) peGpa —
KUAEBUAHO BO3BBIILIAIOIIECS] CKAepUTHL. (Pebpa, mmmsl u
MX TIPOU3BOAHBIE MOTYT PACIOAAraThCsl HA MAACTUHYATOM
OCHOBaHUU, MHOTAA O0IleM AASI HECKOABKUX CKAEPUTOB);
5) dbAareAAyM — AAMHHBIN OMYEBMAHDI CKAEPUT, YaCTO
YCESTHHBIII MUKPOLIMITMKAMM (XapaKTepeH B OCHOBHOM
AAst Lepturinae). Kpome yroMsiHYThIX Bbllle, BCTPEYAKOTCS
TAK)Xe MeMOpaHHbIe U CKAEPUTHBIE CTPYKTYPBI, HOCSIILIME
YaCTHBIN XapaKTep U He BCTPEYamIuecs 3a MpeAeAaMiu
rpynnel  (00b1YHO HeOoAbIIoI). O6o03HaUeHME TaKuX
CTPYKTYP MOXXET HOCUTb CTOAB )K€ YACTHBIN XapaKTep.
O6o3HaueHuss CTPYKTYp BHYTPEHHEro  MelLlKa,

BCTpevarwmecsa Ha pUCYHKax:
BasaapHbiit parsomep — basal phallomer (BPH)

1 — reHepaAbHasi cxeMa SHAO(AAAYCa KYKOB- ycadeil: a — BUA CBepXy; b — Bua c6oKy.
2 - OCHOBHBIE CTPYKTYpBI 9HAODAAAyCa XKYKOB-ycadeir: a — Aromia moschata (Linnaeus, 1758); b — Morimus verecundus Faldermann, 1836; ¢ —

Xylosteus bartoni Obenberger et Maran, 1933.
Fig. 1-2. Morphology internal sac of aedeagus of Cerambycidae.

1 — general scheme of internal sac of Cerambycidae: a — dorsal view; b — lateral view.
2 — basic structures of endophallus of longhorned beetles: a — Aromia moschata (Linnaeus, 1758); b — Morimus verecundus Faldermann, 1836; ¢

— Xylosteus bartoni Obenberger et Maran, 1933.
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Basupopcaabhbie maacTuHku — basal-dorsal plate (bdp)

Basupopcaabhbie 6yrpsr — basal-dorsal tubercles (bdt)

BasuBeHTpaAbHbIi1 BHICTYII — basal-ventral swelling (bvs)

BasuaatepaabHbie Oyrps — basal-lateral tubercles (blt)

BasuaarepaabHbie ckaepuTsl - basal-lateral sclerits (blsc)

BasaabHbie AomacTu — basal blades (bb)

BasaabHast TpyOka — basal tube (bt)

BasaabHast kamepa — basal chamber (bc)

BasaabHast M030Ab — basal callosity

Baso-Aarepo-BenTpasbHble ckaeputsl (BAB) — basal-lateral-ventral
sclerites (BLV)

AatepaabHast ayra BAB ckaeputa — lateral arc of BLV-sclerite (IaBLV)

BentpaabHast ayra BAB ckaepura — ventral arc of BLV-sclerite
(vaBLV)

Meananbhbiit passomep — medial phallomer (MPH)

MepanaabHast TpyOka — medial tube (mt)

MeanaabHOBeHTpaAbHbIe BhICTYMBI — medial-ventral swelling (mvs)

MepanaabHOAOpPCaAbHbIe BbIcTYbl — medial-dorsal swelling (mds)

MepnaabHast kamepa — medial chamber (mc)

Meano-BeHTpaabHble 6yrpor — medial-ventral tubercles (mvt)

Meano-popcaabHbie Oyrpsr — medial-dorsal tubercles (mdt)

Meano-aarepasbtbie ckaeputbl — medial-lateral sclerites (mlsc)

Meano-popcaabHbie ckaeputsl — medial-dorsal sclerites (mdsc)

AnukaabHbiit pasromep — apical phallomer (APH)

TIpokcumaapHO-anMKaAbHasi Kamepa — proximal-apical chamber (pac)

MesoanukaabHasi Kamepa — meso-apical chamber (mac)

AncraapHo-anukaabHas Kamepa — distal-apical chamber (dac)

AnuKaAbHBII Iy3bIpb — apical bubble (ab)

AnukaabHast 6opospa — apical furrow (af)

AnukaAabHO-pOpcaAbHble Oyrpbl — apice-dorsal tubercles (adt)

AnuKaAbHO-BeHTpaAbHble Oyrpol — apice-ventral tubercles (avt)

Annenpukc — appendix (ap)

BHyTpenHsist MemOpana — internal membrane (im)

ToHorop — gonopore (gp)

Daareaaym — flagellum (f)

BazaspHass  vactb  (daaromep)  sHAOaArAyca
)KYKOB-ADOBOCEKOB ~ HAuMHAeTCs  OT  AIMKAABHOTO
OTBepCTMsI IeHNUca UM HeceT HAOGOp CTPYKTYp, OOIMX
AASL TIOAQBASIOLIETO KoAMdecTBa popoB Cerambycidae
(puc. 2, 21). basaabHbll pasromMep OObIYHO OOpasoBaH
OAHOIl KaMepoll, Hecyleil 0asMBEeHTPaAbHble OYIpbl,
6asmpopcasbHble U OasuaaTepasbHble OYIpsI, Oa3aAbHbIe
aomactu (puc. 2 ¢, 21, 58 b, 70 b). DTu CTPYKTYpbI, KaK
NPaBUAO, MApHble, MHOTAA MOXeT OBITb HECKOABKO Map
O6yrpoB opHOro TmopsiaKka. IlapHble 6asupAOpcaAbHbIe
Oyrppl OoTMe4yeHbl y MHOrux Lepturinae, mourm Bcex
Cerambycinae, HexoTopsix Prioninae. 3tm  Oyrpet
MPaKTUYECKM HE TOABEP)KEHBI BUAOMBMEHEHNSIMU, AULIb Y
HEKOTOPBIX I'PYIIT TIOABEPTalOTCS A€TKOI CKAEPOTU3ALIUN.
BasumaarepaabHble 6yrpbl xopolo pa3sutsl y Trachyderini
(kak u AomacTu), HeKOTOpbIX Prioninae. ¥ mocaepHux stu
Oyrpsl MOT'YT TOABeprarbcsi ckaeporusauun (puc. 31 b),
obpasyst 6asaabHble Mo3oau (basal callosity). HemapHsie
AODCaAbHBIE U BEHTPaAbHble OYIPBI (He CA€AYeT MyTaTb
6a3aAbpHbIT Oyrop ¢ OYrpOBMAHO B3AYTOM 0asaAbHOM
KaMepoi1) BcTpevaroTcs: pepko. Hekoropsie Trachyderini
VIMEIOT KDYIHBII 0asMBEHTPAAbHBIN BHICTYI (puc. 73).
Y HexoTOpBIX Ipynm 6asaabHbll (arromep obOpasoBaH
AByMsi kamepamu (uactb Rhagiini), paspeaeHHbIMU
HePETSDKKOI MAM KOPOTKOI TPYOKOI, KaMepoit 1 TpyOKoit
(sactp Lepturinae, Hexotopsie Cerambycinae n Lamiinae),
Tpy6Koit (moutu Bce Lamiinae) (puc. 2, 39, 45, 78-108).

VMeeTcst onpepeAeHHas] TEHAEHLVSI K YMEHBIIEHUIO VAU
MCYE3HOBEHUIO 0a3aAbHOI KaMephl Y 60A€ee TPOABMHYTHIX
TPyHIL

Aucraapnyio rpaHuily 6a3aAbHOM 4YacTU MBI
YCTaHAaBAMBaeM 110 0a30-AaTepO-BEHTPAABHBIM (pasee
BAB) ckaepuram. Mbl npumeHsieM AQHHBII TePMUH
[0 INpUYMHE HAMOOABLIEN TOYHOCTU OOO3HAYEHVSI UM
TOMOAOTMU AQHHBIX CKAEPUTOB, HECMOTpPS Ha HaAMvMe
HEKOTOPBIX OTKAOHEHMIT OT Hee y PsSIAQ TAKCOHOB. DTU
CTPYKTYPBI, A€Xalljie B 0a3aAbHONM 4acTy 3HAO(DAAAYCA,
3aHUMas AaTepaAbHO-BEHTPAABHOE MOAOXKEHME,
OTMeYeHbl TPAaKTUYEeCKM Yy BCeX M3YYEHHBIX TIPYIII
Cerambycidae (puc. 3-10, 31b, 21). Y 6oabmuHCTBa
TAaKCOHOB JKYKOB-APOBOCeKOB DBAB ckaepuTbl MMeroT
ABYBETBUCTYIO CTPYKTYPY, OAHa U3 AYT KOTODOI A€XUT
Ha AaTepaAbHOIl IOBEPXHOCTU 3HAO(aAAyca, a Apyras
3aHUMAET BEHTPAABHOE [TOAOKeHME (puc. 9). AarepaabHas
AYTa, KaK IIpaBMAO, OOAee CKAEPOTM30BaHA M KpYIIHEE,
yeM BeHTpaAbHas. @DopMa Ayr TaioKe pa3AMYaeTcs.
AaTepaabHasi Ayra dalile BCEro MMeeT CEPIOBUAHYIO GopMmYy,
13-32 4ero HasbIBaAacChb HekoTopbiMu aBropamu “falcate
sclerites” mam “crescent-shaped sclerites” Bentpaabnast
Ayra OOBIYHO MMeeT BUA TPEYTOABHOI AMOO OKPYIAOIL
MAQCTMHKY, UHOTAA BAaBAeHHONI. CoeAMHeHMe Ayr vy
6oabuHcTBa Cerambycidae o6pasyeT pasHOi BeAMUMHBI
IINII, BBICTYNAIOLIMI Hap IMTOBEPXHOCTbIO 3HAO(DAAAYCA.
CkAepuTbl HOAOOHOTO  CTPOEHMA  XapaKTepHbI  AAS
6oAbLIMHCTBA Ycadeil. Y HeKoTOpblx Lamiinae BAB
CKAEPUT VMMEET BUA ~-00pa3HO M3O0THYTON IAACTUHKHU,
HaxoAsllericss Ha MeMbpaHo3HoI AomacTu. Y Phytoecini
n Saperdini pepyuupoBaHa BeHTpaAbHasi Ayra. B psae
caydaeB BAB ckAepUTBI MOT'YT IpHOOpETaTh HETUMUYHYIO
¢dopmy (Dorcadocerus Gebler, 1824, Stenopterus Illiger,
1804 nexoropeie Chlorophorus Chevrolat, 1863, puc. 10,
55-56, 60-61). B psiae rpyrnn Cerambycidae Hamu oTMeueHO
orcyrctBre BAB ckaepuTos (puc. 29, 30, 50, 57). Tak, cpean
Prioninae aTu cKAepuUTbI OTCYTCTBYIOT y Aegosoma, cpeau
Aseminae — y Saphanini, cpeau Cerambycinae — y Obriini,
acpeau Lamiinae — y HekoTopbix Phytoecini. He BbisiBAeHbBI
BAB ckaeputel B mopceMelictBe Parandrinae, AAs
Lepturinae orcyrctBue bAB ckaepuTOB 110Ka He OTMeYeHO.
BAB ckaepnTBEI OTMeYEeHbI HAMU TAKOKe Y IPEACTaBUTEAEN
popoB Vesperus Dejean, 1821 (Vesperidae) u Distenia
(Distenidae). Y Vesperus atui ckaepuTbl 1apHsle, y Distenia
Serville, 1825 u Tengius Matsushita, 1938 BAB ckaepur
HeTIapHBIl M OXBaThIBaeT IOAYKOABLIOM BEHTPAABHYIO
CTOpOHY 0a3aAbHON YacTu sHAOGaArAyca (puc. 7).

B 6a3aAbHOI YacTy 9HAODAAAYCA ADOBOCEKOB, KPOME
omucaHHbIX Bbllle BAB CKAepUTOB, MOI'YyT HaXOAMUTbCS
elme OAMH VAU HECKOABKO HEeMapHBIX CKAepUTOB
(4ame Ha AOPCAABHOIL, Y€M HAa BEHTPAABHOI CTOPOHE).
IMpeacraBurean Tpub Phytoecini u Saperdini umeror psip
MapHBIX CKA€POTU30BAHHBIX IMAACTMHOK Ha AOPCAABHOIN
cTopoHe 0asaAbHOI 4acTu sHAOdaaayca (puc. 21, 102-
105), mapHble M HemapHble 0a3MAOPCAABHBIE CKAEPUTBL
BasupopcaabHble maacTuHKM Phytoecini  mposiBasioT
HEKOTOPO€ CXOACTBO C TIPeOHEBUAHBIMU CKAAAKAMU
06a3aAbHONM YaCTM HEKOTOpbIX Lepturini 1, BO3MOXHO,
BO3HMKAM MMEHHO U3 Takux obpasoBanmil. Kpome
TOrO, TOBEPXHOCTb HAO(DAAAYCA MEXAY CKAAAKAMU U
MAQCTUHKaMU VMIMEET OAMHAKOBYIO CTPYKTYPY, MOXOXa U
cama popma 6azaAbHOI YacT sHAODAAAYCA.

BHYTpeHHMIT MeLIOK »Aearyca HEKOTOPBIX ycauen
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Ha  AQTepaAbHON IIOBEPXHOCTM 0a3aAbHON  4YacTU
UMeeT TlapHble AAMHHBIE IIAQCTMHYAThle CKAEPUTHI.
ba3uBeHTpaAbHblEe CKAEPUTHI OTMEYEHbI HaMM TOABKO Y
Tetropium Kirby, 1837 u Stenopterini.

MeanaabHbil GarAOMep BHYTDEHHEIO MellKa —
00BIYHO AOBOABHO AAMHHAsI TpyOKa (puc. 2, 77), Ho ObIBaeT
U CUABHO yKopoueHa. OHa MOXeT MMeTb KaMepbl, Oyrpsi,
BBICTYNIBL U BOOpYXeHue. OueHb CAOXKHOe CTpOeHUe
MEAMAABHOII 4YacTU HMMeeT AOBOABHO CIleLudpUiecKuit
aHpodaaayc Trachyderini (puc. 70-73, 77). Hauboaee
CUABHO BOODY)KEHME MEAMAABHON 4YacTU pasBUTO Y
npeacraBuTeaeit moacemerictsa Cerambycinae (puc. 11, 12,
58-63). /13 BBIMYyKABIX MEMOPAHHBIX CTPYKTYP MEAMAABHOM
YacTy HauboAee pacCIpPOCTPaHEHbl MeAMO-AaTepaAbHble
Oyrpbl, MeAMO-BEHTPAAbHbIE, MEAMO-AOPCAABHbBIE OYIDBL.
BoabmunctBo Cerambycinae 1MeeT mapHble PSIABL
CKAEPUTOB, 3aHUMAIOLINX AOPCO-AAT€PAABHOE U BEHTPO-
AaTepaAbHOE MTOAOKEHME HA MEAMAABHOI TpyOKe (puc. 53,
58, 60-64, 72). BriepBble 9T1 CTPYKTYPBI OOHAPYXMBAIOTCS
y Hesperophanini, y KOTOpbIX UM€IOT BUA AAMHHOI, CAQ060
CKAEPOTM30BaHHOII TIOAOCKM C NOIepeyHbIMU pebamu. Y
Rosalini n Callidini aTo yxe He60AbI1IIE CKAEDOTH30BaHHBIE

BLV

Puc. 3-10. Baso-aaTepo-BeHTpaAbHble cKAepUTbI (BAB).

OASIILIKY VAV IIAQCTVMHKY C peOPO0OPa3HBIM PUIIOAHSATEIM
3apAHUM KpaeMm. MepuaapHbie ckaeputsl Callichromatini
n Trachyderini mpeacTaBAsIOT €000 PSIABI  XOPOILIO
pasBUTHIX I0IIepeyHbIX pebep. VM Hanboaee pasHoobOpasHble
MeAMaAbHBIe CKAepUTHI Mbl BcTpeuaeM y Clytini. ¥V aToit
TPYNIBI CKAEPUTBHI HE BCeTAQ OOpasylOT INpaBUAbHbIE
paabL y Clytus Laicharting, 1784 oHu paccesHbl 1o Bceit
[IOBEPXHOCTU MeAMaAbHOI TpyOxu. Cpean Apyrux rpymi
MOAOOHBIE CTPYKTYPbl OTMe€YeHbI y MHOrux Prioninae
n Lepturobosca Reitter, 1913. Psip TakCOHOB uUMeeT Ha
AOPCaABHO TOBEPXHOCTY MEAMAABHOI YaC TV CKAEPUTHYIO
MAQCTUHKY CAOXHOIT $popMbl ¢ BeipocTamu (puc. 18, 58).
MeaKre IIMIbI Ha MEAMAABHON 4YacTM MMEKT MHOIMe
Leptura Linnaeus, 1758 u Rhagium Fabricius, 1775, npuyem
y HOCAEAHVIX OHM CTPYIIIMPOBaHbI B e TKY. AAs Dorcadion
noapoaa Carinatodorcadion Brenning, 1943 xapakTepHO
HaAunume psipa (7-9) HemapHBIX CKAEPUTOB Ha BEHTPAABHO
CTOpOHE MeAMaAbHOI YacTu (puc. 6).

AmuxaapHast ~ vacte  9HAOdaAaAyca  OOBIYHO
IPEACTaBASIET CO0OIl OAHY MAU TIOCAEAOBATEABHOCTD
HECKOABKUX Kamep, MTOKPBITHIX MOASIMU
MUKPOCKYABIITYPHBIX 9AEMEHTOB 11 YaCTO C BOOPY)XEHIEM

3 — Aeolesthes (s. str.) sarta Solsky, 1871; 4 — Agapanthia (Agapanthiella) alexandris Pic, 1901; 5 — Eodorcadion (s. str.) quinquevittatum (Hammarstrom,
1893); 6 — Dorcadion (Carinatodorcadion) carinatum (Pallas, 1771); 7 — Tengius ohkuboi Matsushita, 1938; 8 — Mallosia (Eumallosia) caucasica Pic, 1898; 9
— Agapanthia (Agapanthiella) subchalybaea Reitter, 1898; 10 — Dorcadocerus barbatus (Olivier, 1790).

Fig. 3-10. Basal-lateral-ventral sclerites (BLV).

3 — Aeolesthes (s. str.) sarta Solsky, 1871; 4 — Agapanthia (Agapanthiella) alexandris Pic, 1901; 5 — Eodorcadion (s. str.) quinquevittatum (Hammarstrom,
1893); 6 — Dorcadion (Carinatodorcadion) carinatum (Pallas, 1771); 7 — Tengius ohkuboi Matsushita, 1938; 8 — Mallosia (Eumallosia) caucasica Pic, 1898; 9
— Agapanthia (Agapanthiella) subchalybaea Reitter, 1898; 10 — Dorcadocerus barbatus (Olivier, 1790).
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Puc. 11-20. CKA€pUTBHI ¥ MMKPOCTPYKTYPbl BHYTPEHHET0 MellKa.

11 — mepuaabHble ckaeputst Clytus arietoides Reitter, 1899; 12 — 1o xe, Clytus arietis (Linnaeus, 1758); 13 — Mep1o-BeHTpaabHble ckaeputsl Calocomus
desmaresti (Guérin-Méneville, 1831); 14 — anukaAabHble CKAepUTHI Stenopterus ater (Linnaeus, 1767); 15 — To xe, Stenopterus rufus (Linnaeus, 1767);
16 — meamo-popcaabHoe moAe Mukporpuxuit Trichoferus campestris (Faldermann, 1835); 17 — anMkaAbHO-AOpPCaAbHOE TOAe MUKpOTpuxuit Plagionotus
arcuatus (Linnaeus, 1758); 18 — MeAMO-AOPCaAbHbIE U AIIMKAABHBIIT CKAePUTBI Aromia moschata (Linnaeus, 1758); 19 — anukaAbHO-AOPCAAbHAS IAQCTUHKA
Agapanthia (Agapanthiella) subchalybaea Reitter, 1898; 20 — BuyTpennsis membpana Dorcadion (Carinatodorcadion) carinatum (Pallas, 1771).

Fig. 11-20. Sclerites and microstructures of internal sac.

11 - medial sclerites of Clytus arietoides Reitter, 1899; 12 — the same, Clytus arietis (Linnaeus, 1758); 13 — medial-ventral sclerites of Calocomus
desmaresti (Guérin-Méneville, 1831); 14 — apical sclerites of Stenopterus ater (Linnaeus, 1767); 15 — the same, Stenopterus rufus (Linnaeus, 1767); 16 —
medial-dorsal field of microtrichia of Trichoferus campestris (Faldermann, 1835); 17 — apical-dorsal field of microtrichia of Plagionotus arcuatus (Linnaeus,
1758); 18 — medial-dorsal and apical sclerites of Aromia moschata (Linnaeus, 1758); 19 — apical-dorsal plate of Agapanthia (Agapanthiella) subchalybaea
Reitter, 1898; 20 — internal membrane of Dorcadion (Carinatodorcadion) carinatum (Pallas, 1771).
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(kak mpaBmMAO, B obaactu rouomopa) (puc. 1, 2b, 22-
28). Mbl pasaMyaeM  amMKaAbHO-TIPOKCHMMAABHYIO,
Me30alMKAAbHYIO,  AMMKAAbHO-AVCTAABHYIO  KaMepbl,
aMMKaAbHBIN  ITy3bIpb, (aareaaym, rouomop. Habop
BBITYKABIX MEMOPAHHBIX CTPYKTYP CUABHO BapbupyeT
B 3aBUCHMMOCTM OT TaKCOHA. AIMKAaAbHBIE CKAEPUTHI
AOBOABHO Pa3HOOOPAa3HbI — IIAACTUHBI PAa3AMYHON HOPMBI,
IIUIIBL, CIIUKYABI (puc. 14-15, 20, 26, 101-104).

JHorpa B 06AaCTM BTOPUYHOTO FOHOMOpA MMeEeTCs
KPYIHBII CKAEPUT CAOXHOW CTPYKTYPBhL. AASI MHOTMX
Lepturini u HexoTopbix Lamiinae xapakTepHo Haanume
brareasyma. DarareaaymMm IpeaCTaBASIET CODOIL, CKopee
BCET0, BUAOVI3MEHEHHDIN PparMeHT CeMsIM3BEPraTeAbHOTO
KaHaAa, MHOrpa 0Ooaee 1AM MeHee 00OOCOOAEHHBIN OT
BHYTPEHHETO MeIIKa, HO OObIYHO MPEACTABASIOLINIT OAHY
u3 ero yacreil. OObIMHO 3TO OMYEBUAHBIN 3a3yOpEHHBII
JKTYTHK VAU Pa3AMYHON AAVHBI CIIMKYAQ, BHYTPU KOTOPBIX
npoxoauT ductus ejaculatorius. V3yueHue aToil CTPYKTYpbl
3aTPYAHUTEABHO  13-32  CAOXXHOCTM  M3TOTOBAEHMUS
IperiapaTa BBIBEPHYTOTO SHAO(AAAYCa, TA€ IPUCYTCTBOBAA
ObI He TOBpeXAeHHbIN paareaaym. Y Oberea Mulsant, 1835
n Saperdini ductus ejaculatorius cBsi3aH C HECKOABKUMMU
CKAEpUTaMU B allMKAABHOI YacTy 9HAO(aAAyCa.

VY 3HauMTeAbHOro 4Mcaa rpymn Lamiinae B cocTosHum
TOKOSI AIIMKAABHBIN (AAAOMEDP TEAECKOIMMYECKM BCTABAEH
B NPEABIAYLIMIA. DTO XapaKTePHO AAS TPYIII C HAAMYMEM
BHYTPEHHeNl MeMOpaHBbI, UMEIOLIel OTBEPCTHE, B KOTOPOe
TIPOXOAUT CEMSIM3BEPraTeAbHbII KaHAA, VAU CKAEPUTA,
aHAAOTMYHOTO pAareaAymy. 3AeCb HEOOXOAMMO 0OpaATUTh
BHMMaHMe Ha TaKOe YHMKAAbHOEe SIBAE€HNUe, OTMeueHHOe
eie B crapbix paborax [Sharp, Muir, 1912; Ehara, 1954],
kak mapHblit ductus ejaculatorius y Lamiini, Monochamini,
Dorcadionini, Parmenini 1 HEKOTOPBIX APYTMX IPYIIIL.

MuxkpockyabnTypa sHAOGAAAYCAa  IIPEACTABAEHA
pasAnyHoOit GOpMBI U pa3MepOB dAeMeHTaMMu, OOBIYHO
CTPYNNMPOBAHHBIMM B IIOAS], UMEIOLIJIE€ AOCTATOYHO YETKYIO
AOKAAU3aLMIO, UYTO A€AdeT BO3MOYXHBIM MICIIOAb30BaHNe 1X
KaK CHCTeMaTU4eCcKOro npusHaka (puc. 16-17). DaemMeHThI
MUKPOCKYABIITYPBI, KaK NPaBUAO, IOKPBIBAIOT OOABIIYIO
4acTh MOBEPXHOCTHU 5HAO(DaAAyca, HO HanboAee KpYIIHbIe
VX TIOAS 4allle HaOAIOAQIOTCS B allMKAaABHOM YacCTU. 3A€Ch
)Ke OTMevaeTcsi M HambOAblllee pasHOOOpasye TUIIOB
MUKPOCKYABIITYPHBIX 3A€MEHTOB. MeAMaAbHasE 4acThb
9HAOAAAyCA, 32 HE3HAUUTEABHBIM JCKAIOYEHUEM, He
VIMeeT KPYITHBIX IOAEM MUKPOCKYABIITYPHBIX 9A€MEHTOB.
EcAu TakoBble MMEIOTCS, TO PACIIOAOXXEHBI OHM OOBIYHO
Ha Oyrpax, a He Ha caMoll TpyOKe, 1 IPEeACTaBA€HbI, KaK
MPpaBUAO, Pa3AMYHOII popMBI YelnyikamMmy. HacTo uMeroTcst
001111e TTOAST MMKPOCKYABIITYPHBIX SAEMEHTOB alMKAABHON 1
MeAaAbHOIT YacTeil. B 6a3aAbHOI 4acTy MMOASI 9AEMEHTOB
MUKPOCKYABIITYPBI PACTIOAOXKEHBI 00OBIYHO Ha AOPCAABHON
Y BEHTPAABHO CTOPOHAX U MMEIOT HeUeTKMe TPaHMIIBL.
MBI pasanyaeM TpY OCHOBHBIX TUIA MUKPOCKYABITYPHBIX
9AEMEHTOB: YeIyMKYM, MUKPOTPUXUM, MMUKPOCIMKYABIL
Yewryiku — KOPOTKME, IIAOCKME, YacTO C 3yO4aroit
BEpIIVHOI, TAAQCTMHKM; MUKPOTPUXUM IPEACTABASIOT
co00J1 0OYeHb MEAKIE U TOHKUE IIETUHKM; MUKPOCIUKYABL
— CKAEpOTH30BaHble OYrOpKY, LIMUITUKY, 3YOUMKNL.

OyHKIMOHAABHOE Ha3HavyeHue OOABILIMHCTBA
CTPYKTYp 3HAOdaAAyca COCTOMT B 3aKpelAeHUU
€ro B IOAOBBIX IIyTAX CaMKM, a HEKOTOPBIX, IIO-
BUAMMOMY — B TIOAA€P)KaHUM (OPMBI BHYTPEHHEro
MelKa. AASL 3aKpeNAeHMs, BUAUMO, CAYXKar Oyrpbl,

IIUTIOBUAHBIE U KPIOYbEBUAHBIE CKAEPUTBI AMKAABHOM U
MEAMAABHOII YacTell BHYTPEHHErO MelIKa, a TaKXKe MOAS
MUKPOCKYABIITYPHBIX 9A€MeHTOB. CKeAeTHYI0 (YHKLMIO,
HA Halll B3TASIA, HECYT MMAACTMHYATble M ITAAOYKOBMAHBIE
CKAepUTBI 0a3aAbHOI U MeAMaAbHOU vacTeit. OyHKUus
BAB ckaepuToB He sicHa. OHM He y4aCTBYIOT B KOIYASILIUU
(xpome Phytoecia Dejean, 1835) u, BO3MOXHO, CAyXaT
AASL IOAAEPKaHUsT GopMbl 6azaabHOI yacTy. I10 MHEeHUIO
Awnnrageaprepa u Xobeke [Lingafelter, Hoebeke, 2002], atn
CKAEPUTBI MOTYT y4aCTBOBaTb BO BTATMBAaHMM SHAOGAAAyCA.
Toraa BO3HMKAET BOIPOC O TOM, KaK BTAIMBAIOTCS BeCbMa
KpYIIHbIE BHYTpeHHMe Meliky Prioninae u Parandrinae, He
uMelole 3TUX CKAepUTOB. OYHKIMOHAABHOE Ha3HAUYEHME
dAareaAyMa 3aKAIOHAETCS B AOCTaBKe CEMSIIPOAYKTOB B
KaHaa criepmarexu [Kuboki, 1980, 1981].

Ocob6eHHOCTU CTPpOEeHU
aHAOG(aAAyCa OCHOBHBIX I'PYIII
Cerambyidae

Crpoenne aHAOdaaAyca )KYKOB-APOBOCEKOB,
KaK 1 2Aearyca B LIEAOM, AEMOHCTPUPYET OAM30CTb MX
K TakuM ceMmeiictBaM, Kkak Vesperidae u Distenidae,
KOTOpbI€e ellje HEAABHO BKAKOYAAUCH MHOTVMMU aBTOpaMu
B coctaB Cerambycidae. IlepeuncaeHHble ceMeliCcTBa
00A2AQI0T aHAAOTMYHBIM CTPOEHMEM IE€HMCA M TerMeHa
¢ mapamepamu. Kpome Toro, sHpodaaayc Vesperidae
n Distenidae obaapaer psipoom obmmx ¢ Cerambycidae
ctpykryp. Oba cemeiicTBa uMmetoT BAB ckAepuThl, BHellHe
MOXOXMe U 00Aapaiole Takoi ke Tororpaduen, Kak
n Cerambycidae. Toapko y Distenidae BAB ckaepursr,
CpoOCLIMecs] Ha BEHTPAAbHOI CTOpPOHe sHAOaAAyCa, HO
AVIHVS CPaLleHMSI XOPOILIO 3aMeTHA. AHAAOTMYHbI/ BApUaHT
crpoenns BAB ckaepuTa HaM M3BECTEH CPEAM >XYKOB-
ycauelt ToAbKO y HeKoTopbIx Strongylurini (Cerambycinae)
u ToAbKO 1o pucyHkam [Calder, 2000]. Ho Heo6xopumoO
AOIIOAHUTEABHOE MCCAeAOBaHMe dHAO(DAAAyca  3TOM
TPYIIIBL, TaK KaK HE COBCEM SICHO, SIBASIETCS AL CTPYKTYPA,
o6o3HaveHHas1 aBTopoM Kak bdscl, romororuunoit BAB B
HAalleM [TOHMMAaHNY, IIOCKOABKY Ha PUCYHKaxX U300pakeH
3epPKaAbHbII BADUAHT 3TOTO CKAEPUTA Ha AOPCAABHOM MAU
AaTepaAbHOJ CTOpOHAaX. BO3MOXXHO, YTO Ha CAaMOM AeAe 3TU
CTPYKTYPbITOMOAOTMYHBI MEAVIAABHBIM CKA€PUTAM MHOTUX
Cerambycinae, a BAB orcyrcTBytor. [Toxoxast cTpyKkTypa
BCTpeyaeTcsi U y HeKoTopbix Apatophysis Chevrolat,
1860, HO 0AHO3HAYHO UAeHTUULMPOBATh ee Kak BAB Ha
AQHHBIIT MOMeHT MbI He MoxeM. Vesperidae u Distenidae
MMEIT AOBOABHO Y€TKO 000CO0AEHHY0 0a3aAbHYIO YaCTh
aHpodaaayca (xpome Oxypeltinae), pacrnoaaraoiyo
He TOAbKO BAB ckaepuTamy, HO ¥  BBINYKABIMU
MeMOpaHHbIMI CTPYKTYpamu. MeAraAbHAs U alMKaAbHAs
YacTy He pasrpaHMyYeHbl, MMEIT MUKPOCKYABIITYPHbIE
DAEMEHTBHI, 2 CKAEPUTHbIE 00pa30BaHMsI INPEACTaBAEHBI
AAVIHHBIM OMYeBMAHBIM CcKAepuTOoM Yy Distenia Serville,
1825 u ¢aareaaymom y  Vesperus. DHAOPAAAYCHI
Oxypeltus Blanchard in Gay, 1851 u Cheloderus Gray in
Griffith, 1832 (puc. 32) xapakTepusylTCs OTCYTCTBUEM
4YeTKOro paspeaeHust Ha daaaomeprer 1 BAB ckaepurts,
00A2AQI0T pas3BUTBIMUM Oyrpamy, KPYIHBIM alMKaAbHBIM
CKAEPUTOM U AAVHHBIM (AareaaymMoM (Ha mperaparax
OTCYTCTBYIOIVM).

AaaeeMbinipepsaraeMo030pCTpoeHNaHAO0}aAAYyCOB
JKYKOB-APOBOCEKOB B PasHbIX [TOACEMENICTBAX,
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Puc. 21-28. BasaAbHble 1 anMKaAbHbIe YacTu aHAObasAycoB Cerambycidae.

21 — Phytoecia (Helladia) fatima Ganglbauer, 1884, 6asaabHbiit bassomep; 22 — Aegomorphus clavipes (Schrank, 1781), anukaAbHblit parromep; 23
— Neoplagionotus bobelayei (Brullé, 1832), anukaabubiit passomep; 24 — Dorcadion (Acutodorcadion) arietinum zhalanash Danilevsky, 1996, anukaAbHbIi
daanromep; 25 — Dorcadion (Cribridorcadion) pusillum Kister, 1847, anukaabHbiit parromep; 26 — Dorcadion (s. str.) crassipes Ballion, 1878, anukaAbHbI
daanromep; 27 — Iberodorcadion (Hispanodorcadion) neilense (Escalera, 1902), anukaapnbin pasromep; 28 — Morimus verecundus Faldermann, 1836,
aNMKAABHBI (pAAAOMED U AUCTAABHAS YaCTh MEAMAABHOTO hasAOMepa.

Fig. 21-28. Basal and apical parts of endophallus of Cerambycidae.

21 — Phytoecia (Helladia) fatima Ganglbauer, 1884, basal phallomer; 22 — Aegomorphus clavipes (Schrank, 1781), apical phallomer; 23 —
Neoplagionotus bobelayei (Brullé, 1832), apical phallomer; 24 — Dorcadion (Acutodorcadion) arietinum zhalanash Danilevsky, 1996, apical phallomer; 25
— Dorcadion (Cribridorcadion) pusillum Kuster, 1847, apical phallomer; 26 — Dorcadion (s. str.) crassipes Ballion, 1878, apical phallomer; 27 — Iberodorcadion
(Hispanodorcadion) neilense (Escalera, 1902), apical phallomer; 28 — Morimus verecundus Faldermann, 1836, apical phallomer and distal part of medial
phallomer.
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BBIIBAGHHBIX Ha M3Y4eHHOM HaMM MaTepuaAe. AaHHble
XapaKTepPUCTMKM OCHOBaHbl Ha M3yuyeHMM Hauboaee
XapaKTePHbIX MPEACTAaBUTEAENl OCHOBHBIX TPUO U POAOB,
HO He SIBASIIOTCSI MICYEPIIBIBAOIMMY, 0COOEHHO eCAM UIMETh
B BUAY OYEBMAHYIO COOPHOCTb MHOIMX KPYIIHBIX IPYIIIL.
Hamu He MCKAIOYAeTCs BO3MOXXHOCTb OOHapyXeHUs Y
NPEACTAaBUTEACN HEKOTOPbIX U3 HIMPKelepeurCAEeHHbIX
MOACEMENICTB TaKUX IMPU3HAKOB 3HAOGAAAYCA, KOTOpbIE
TO3BOASIT BHECTU CYIeCTBEHHble KOPPEKTUBBI B 3TU
XapaKTepPUCTUKI.

Parandrinae (puc. 30). BasaabHass U MepMaAbHast
4acTU He pasrpaHUYeHbl U IPEACTABAEHBI 00uieit
TPYOKOI ¢ HEOOABLIMMU YTOALEHUSMU U MEPETSHKKAMMU,
Ha AMCTAaAbHOM KOHIle pacmupeHHO. BAB ckaeputsr
OTCYTCTBYIOT, IIPOYMX CKAEPUTHBIX 00pa30BaHMII TAIOKE He
OTMeueHO. ANMKaAbHasI YaCTb 9HAO(]aAAyCa TPeACTaBAEHA
2-3 KaMepaMM C ONpeAEAE€HHBIM KOAMYECTBOM KPYITHBIX
OyrpoB U MOASIMM MUKPOCKYABIITYPHBIX 9AEMEHTOB.

Prioninae (puc. 29, 31). Y mpeacraBuTeAeil 3TOro
MOACEMENICTBA HaMM OTMedeHO 2 Tuma sHAO(daAAyca.
ITepBbIit TUI OTAMYAETCS OOpa3OBaHHBIM 0o0Aee UAU
MeHee KPYITHOI KaMepoii 0a3aAbHBIM (aAAOMEPOM, UMEET
kpynHele BAB ckaeputbl M 0asmaaTepasbHble Oyrpbl
(4yTh CMelljeHHbIE BIepeA), MHOTAQ XUTMHU3UPOBAHHBIE
u  oOpasywoigue Mo30AM. MeanaabHbiil  dasromep
MPEACTABAEH AOBOABHO AAMHHON TpPYyOKON, 4acTto ¢
9AEMEHTaMU CKAEPOTM3aLUM, B BMAE IONEPEYHbIX pebep
(Macrotomini, Callipogonini) nau 3ursaroo6pasHoit AeHTbI
(Calocomus Audinet-Serville, 1832, puc. 13) Ha pAopcaabHOI1
Y BEeHTPAABHO CTOPOHAX, I'YCTO TOKPBITOV MUKPOTPUXMSIMU
(0cobeHHO B AMCTaABHON 4YacTy). ANMKaAbHBI (arromep
MpPEeACTAaBAEH pPa3AMYHBIX PasMEPOB KaMepoil, MHOTAQ
VIMeIolIell MOASI MUKPOCTPYKTYP, IETKU 13 MUKPOTPUXUI
M TpOYMX CTPYKTyp. BTopoit Ttmm xapaxTepuayercs
OTCYTCTBMEM BMAMMOI TPAHMLbI MEXAY 0a3aAbHOI U
MEeAMAABHOI YaCTSIMU, KOTOPBIE HE UIMEIOT KaMep 1 Oyrpos.
BAB ckaepuTbl He OTMeYEHBI HM y OAHOTO M3YYEHHOTO
MPEACTABUTEAS, allMKAaAbHAs 4aCTh 00pa3oBaHa boaee MAU
MeHee KPYIIHOIT Kamepout 6e3 6yrpos (Aegosomatini).

Lepturinae (puc. 34-40, 43-48). AAst oAceMelicTBa
XapaKTepHbl ~ABa OCHOBHBIX Tuma sHAOdaasAyca,
pPa3sAMYAIOLIMXCS TAABHBIM 00Opa3oM CTPOEHMEM ero
6asaApHOM yacTu. [TepBbiit TuI (TUIL «Stenocorus») umeer
ABe 0a3aAbHble KaMepbl U XapaKTepeH AAsl OOABIIMHCTBA
npeacraButeaeit Tpub Rhagiini n Xylosteini. Bropoit
TUII XapakTepusyeTcsi TpyOYaToi 0asaAbHOM 4YaCTbiO
(tunt «Leptura») m xapakTepeH AAsl TpuObl Lepturini.
DHAO(DAAAYC TIPEACTAaBUTEAENl ITOrO  IOACEMENCTBA
MIMeeT KPYIIHYIO allKaAbHYI0 KaMepy, AByBeTBUCTbIe BAB
CKAEPUTBI U B PSIAE TPYIII — CKAEPOTM30BAHHBIN (PAArEAAYM.
/A aHHbIe TUIIBI He SIBASIIOTCST aOCOAIOTHBIMM, Y MEXKAY HUMU
ecTb mepexopHble dopmbl. Buabl ¢ orcyrctBuem BAB
CKAEpUTOB HaM He M3BECTHBIL.

Necydalinae. I13yueH 6bia TOABKO pop Necydalis
Linnaeus, 1758. basaabHast 4acTb sHAO(AAAYCA, U3YIEHHOTO
MPEACTaBUTEAST TIOACEMENICTBA IPEACTaBA€HA KaMepoil
¢ xpynHeiMu BAB ckaepuramn. AarepasbHast ayra BAB
CKAepuTa KPYIHAas, CepIIOBMAHAS, BEHTPAAbHAas, MOYTU
peAyLupoBaHHas. MeapMaAbHAsE 4acTb IPEACTABAEHA
AAVHHOII TpYyOKOJ, MMeEIOLIeNl Ha AMCTAABHOM KOHIle
BEHTPaAbHBII Oyrop U ABa AODCAaAbHBIX Oyrpa u
3aKaHYMBAIOIIENCST Y3KOM MEepPeTsIKKON.  ATNMKaAbHas
yacTb oOpasoBaHa BBITSHYTOM K BepLIMHE KaMepoll ¢

ABYMsI aIlMKaAbHO-AOpCaAbHbIMM  Oyrpamu. Vimeercs
HebOABIIOE AIMKAABHO-AOPCAABHOE ITOA€ MUKpOYelyek. B
LIEAOM CA200 OTAMYAETCSI OT BHYTPEHHUX MEIIKOB MHOTMX
Lepturinae.

Spondylidinae (puc. 42, 49-51). B moacemerncrse
HaMJ OTMeYeHbI TP TUIA SHAO(DAAAYCA, COOTBETCTBYIOLLYIE
OIIpEeAEAEHHBIM I'PYyNIaM POAOB. [TepBbIM TUIIOM (CUABHO
BBITSIHYTasl TOHKAasi MeAMaAbHas 4acTb U KpYyMHas
anMKaAbHasI KaMepa, MMELasi CAOKHYI0 (Gopmy) obAapaeT
Tpuba Asemini (kpome Tetropium), BTOpbIM (KOPOTKast
M TOACTasi MEAUAAbHAash 4aCTb UM MeEAKas alMKaAbHas
Kamepa) — Spondylis Fabricius, 1775 u Tetropium, TpeTnit
tun (oTcyrcTBue BAB CKAEpUTOB U HaAMuMe KPYIHBIX
CKAEDUTOB B QNMKAABHON 4YacCTM) CBOJCTBEHeH Tpube
Saphanini u Atimini.

Apatophyseinae (puc. 33, 41). BasaAbHblil
darromep cAab0 BBIPAXKEH, MPAKTUYECKM HE UMEET
CKAEPOTM3alMy ¥ BBIIYKABIX MEMODaHHBIX CTPYKTYP.
VImeeTcsi HemapHbIl CAa00 CKAEPOTUBOBAHHBIN CKAEPUT.
OAHO3Ha4YHO ONpeAeAUTb ero kak bAB Mbl He MokeM 13-
3a OTPaHNYEHHOTO M3yYeHHOI'O MaTePUaAa 110 STOI IPYIIILE.
MeanaabHast 1 anKaAbHas YaCTy 00PasyIoT obLIyI0 TPYOKY
6e3 000cobAeHHbIX Kamep (Apatophysis Chevrolat, 1860),
¢ xamepoii 6e3 6yrpos (Mastododera Thomson, 1857) uan
¢ xamepoi1, umemwoent 6yrpst (Sagridola Thomson, 1864).
MMKPOCKYABIITYpHbIE JAEMEHTBHI HE OOpasylOT YeTKO
O(pOPMAEHHBIX TIOAEI1 U TIPEACTABAEHBI OTAEABHBIMU
9AEMEHTaMM,  pasOpOCAaHHBIMM [0  IOBEPXHOCTHU
9HAO(AAAYCA, AOO TOKPBIBAIOT LIEAUKOM 3HAYUTEAbHBIE
yqacTku  1oBepxHOCTU. CKAEPUTHOE  BOOpYXXeHUe
BBISIBAEHO TOABKO Y Apatophysis caspica Semenov, 1901
U TIPEACTABAEHO MEAVAABHBIM KOABLIEBBIM ITOAEM MEAKUX
TPEXBEPLIMHHBIX CKAEPUTOB.

Cerambycinae  (puc. 52-77).  DHpodaaAych
NpeACTaBUTeAEN 3TOro NoACeMeNcTBa BecbMa
pasHooOpasHpl. ~ Hamboaee  mpocTO  YCTPOEHHBIM

BHYTPEHHUM MELIKOM U3 M3YYEHHBIX BUAOB ODAQAQIOT ycaum
u3 Tpu6p1 Obriini. VIx aHAOaAAYC He MeeT CKAEPUTOB, U
rpaHuLbl GAAAOMEDPOB IPAKTUIECKU IOAHOCTHIO PA3MBITHL.
Heckoabko 6Goaee caoxmblil Memok mmeror Cerambycini. 113
CKAEPUTOB UMERTCsI TOAbKO BAB, HO rpanmiipl dasromepon
AOCTAaTOYHO YeTKMe, eCTb KPYIHbIe KaMepbl. DHAODaAAYC
IPOYMX WM3YYEHHBIX TPUO 3HAUUTEABHO  CAOXKHEe
yctpoeH. BHyTpennmit memoxk Hesperophanini, Callidini,
Callichromatini xapaktepuayercsi 60ABLIMMI AUHENHBIMU
pasMepami 110 OTHOILEHNIO K eHucy (ocobenno Callidini),
KPYIIHBIMU ¥ MHOTOYMCAEHHBIMU KaMepamy, Oyrpamu
M TPOYMMU BBIIYKABIMU MeMOpPaHHBIMU CTPYKTYpaMmu,
a TaKke OOMABHONM CKAepoTM3auuen. HAodasAyc
Trachyderini (sensu Fragoso et all, 1987) xoporkuii,
C OYeHb KpPYIHBIMM KaMepaMl, XOPOIIO pPasBUTBIMU
ckaeputamu. IIpepcTaBuTeAn aTO TpUbEL, a Taxke Clytini,
OOBIYHO XapPaKTEPU3YITCS CUABHO CTPYKTYPMPOBAaHHBIM
QIMKaABHBIM M OTYaCTV MeAMAAbHBIM (asroMepamu u
YaCTO MOIIHBIM BOOPY)XEHVEM MEAAABHON TPYOKu. OueHb
crennduIecKnit 00AMK MMEIOT KOPOTKME BHYTPeHHUe
MelKy TpuOsl Stenopterini. I'paHuipr ¢asromepor ux
sHAO]aAAyca CHMABHO pasMbITBI, 0Aaropaps 4Yemy OH
MpPeACTaBAsIeT MOHOAUTHYIO CTPYKTYPY, Kak y Obriini. Ho
[PV 9TOM XOPOIIIO pa3BuTbl BAB 11 anmkaAbHbIe CKAEPUTHI,
a €ero IOBEPXHOCTb OOMABHO IIOKPbITA Pa3AUYHBIMU
MUKPOCTPYKTYPaMM.

CpeaM OOIIVIX YePT, XapaKTEPHBIX AASI OOABLIMHCTBA
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MPEACTABUTEAEN  IOACEMENCTBA, MOXXHO  BBIAEAUTb  HEMHOTOYMCAEHHbIE BUABI U3 ADYIMX IPYIIL. XapaKTepHO
KOpoTKyIo (kpome Paraplagionotus Kasatkin, 2005) MAu  Takke BOODY)XEHME MEAMAABHON TPYOKM M3 PSIAOB
OTCYTCTBYIOLIYI0O 0a3aAbHYI0 TPYOKy, XOPOIIO Pas3BUTbIE,  IIONEPEYHBIX pebep MAM ILIMIOB y MHOIMX TAKCOHOB.
3a PEAKHM MCKAIOUeHMeM, IapHble 0asuMpOpcaAbHble — AMMKaAbHas 4YacTb MpeACTaBAeHa  1-2
Oyrpel. BAB CKA€pUTBI MMEIOT OAHOTUIIHOE CTDOEHME C pPasAMYHBIMUM Oyrpamu,
"3 ABYX AYI. VIcKArodeHme cOCTaBASIIOT Stenopterini ¥ MUKPOCKYABITYDBIL.

KamepaMu
BOOpY)X€HMEM U TIOASIMU

basal callosity

Sadiai

b 3

g

e

32a 2b

Puc. 29-33. Dupodaaayc Prioninae, Parandrinae, Oxypeltinae, Apatophyseinae.

29 — Aegosoma (s. str.) scabricornis (Scopoli, 1763), Bup c6oky; 30 — Hesperandra (Zikandra) glabra (Degeer, 1774), Bua c60ky; 31a — Dorysthenes
(Paraphrus) granulosus (Thomson, 1861), Bua c6oky; 31b — Mesoprionus lefebvrei (Marsham, 1856), 6azaabHas kamepa; 32 — Cheloderus chieldreni Gray in
Griffith, 1832, Bup c6oky; 33 — Sagridola maculosa (Guérin-Méneville, 1844), Bua c6oky.

Fig. 29-33. Endophallus of Prioninae, Parandrinae, Oxypeltinae, Apatophyseinae.

29 — Aegosoma (s. str.) scabricornis (Scopoli, 1763), lateral view; 30 — Hesperandra (Zikandra) glabra (Degeer, 1774), lateral view; 31a — Dorysthenes

(Paraphrus) granulosus (Thomson, 1861), lateral view; 31b — Mesoprionus lefebvrei (Marsham, 1856), basal chamber; 32 — Cheloderus chieldreni Gray in
Griffith, 1832, lateral view; 33 — Sagridola maculosa (Guérin-Méneville, 1844), lateral view.
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38

Puc. 34-39. Dupodaaayc Lepturinae, Bup c60Ky.

39

34 — Evodinellus (s. str.) borealis (Gyllenhal, 1827); 35 — Dinoptera (s. str.) collaris (Linnaeus, 1758); 36 — Cortodera syriaca Pic, 1901; 37 — C. holosericea
(Fabricius, 1801); 38 — Carilia virginea (Linnaeus, 1758); 39 — Xylosteus bartoni Obenberger et Maran, 1933.

Fig. 34-39. Endophallus of Lepturinae, lateral view.

34 — Evodinellus (s. str.) borealis (Gyllenhal, 1827); 35 — Dinoptera (s.str.) collaris (Linnaeus, 1758); 36 — Cortodera syriaca Pic, 1901; 37 — C. holosericea
(Fabricius, 1801); 38 — Carilia virginea (Linnaeus, 1758); 39 — Xylosteus bartoni Obenberger et Maran, 1933.

Lamiinae (puc. 78-108). AAsl BHYTpeHHEro Melika
9TOTO TIOACEMENICTBA XapaKTepHbl ABe AeTaAl, He
OTMEYEHHble AO CUX IIOp HM y OAHOM APYTOJ IDYIIIbI
Cerambycidae:  ABoimHoit  ductus ejaculatorius  u,
COOTBETCTBEHHO, ABOJHOJ BTOPUYHBIi FOHOIIOP, & TaKXe
BHYTpEHHsIS IornepeyHasi MeMOpaHa B alMKaAbHOI YacTu
aHAOdaAAyca. DTH CTPYKTYpbl UMeIOTCs He y Bcex Lamiinae,
HO XapaKTePHbI TOABKO AASI 9TOTO MTOACEMENCTBA.

basaabHag wacTb BHyTpeHHero Meiuka Lamiinae

AOBOABPHO OAHOTMIIHA — Pa3AMYHON AAMHBI TpYyOKa,
YTOAIjeHHasi Ha AMCTAaABHOM KOHLE (3A€Chb MHOTAQ
¢dbopmupyercst kamepa). BAB ckaepuThI XOpOIIO pasBUTHL,
ABYBeTBUCTbIe 1AM Moauduuyposanusie (Dorcadionini).
dupobasayc ¢ TakuMm  6asaAbHBIM  (parAOMEPOM
XapakTepeH  AAsl  OOABIIMHCTBA  NPEACTABUTEAEN
noacemeiicTa. Y mpeacrasuteaeit Phytoeciini, Saperdini,
Gleneini Ha AOpCaAbHON CTOpPOHe 0a3aAbHON TPYOKU
MMEIOTCSI XUTMHU3UPOBAHHBIE AQCTUHKY (IIAPHBIA PSIA),
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43a

43b

Puc. 40-44. Dupodaaayc Lepturinae, Aseminae, Apatophyseinae, Bia c60Ky.
40 — Brachyta interrogationis (Linnaeus, 1758); 41 — Apatophysis caspica Semenov, 1901; 42 — Asemum striatum (Linnaeus, 1758), MeanasbHast
TpyOKa 1 anuKaAbHbI passomep; 43a — Pachytodes erraticus (Dalman, 1817), anukaAabHast Kamepa; 43b — To e, Bup cBepxy; 44 - Melanoleptura scutellata

(Fabricius, 1771), anukaApHasi Kamepa.

Fig. 40-44. Endophallus of Lepturinae, Aseminae, Apatophyseinae, lateral view.
40 — Brachyta interrogationis (Linnaeus, 1758); 41 — Apatophysis caspica Semenov, 1901; 42 — Asemum striatum (Linnaeus, 1758), medial tube and
apical phallomer; 43a — Pachytodes erraticus (Dalman, 1817), apical chamber; 43b — the same, dorsal view; 44 - Melanoleptura scutellata (Fabricius, 1771),

apical chamber.

MHOTAQ eCcTb Oa3oAaTepaAbHble CKAepUThI, BAB ckaepuTsl
C PeAYLIMPOBAHHOI BEHTPAABHOI AYTOJ AU OTCYTCTBYIOT.
MeanaabHbil  pasAOMeEp TIPEACTABAEH TPYOKOIL,
KaK IIPAaBMAO, AAMHHONM M M3OTHYTOM, Ha AMCTAaAbBHOM
KOHILle TaK)XXe MMeIoleil kamepbl. YacTo pasBUTBL Oyrpbl
u BbIcTynbl. CKAepOTM3alMs MEAMaAbHOTO (asroMepa
He3HauMTeAbHas.
ANVKaAbHBINI OAHOM

dbarsomMep mpeacTaBAeH

MAVM HECKOABKMMU KaMepamy, WHOIAQ UMEILMMU
6yrpel. B obaactu ronomopa y MHorux Dorcadionini
PasBUT aNMKAAbHbI My3bipb (puc. 24). Ckaepormsanus
aIMKAABHOI 4aCTy 9HAOpAAAYCa MOXET ObITb AOBOABHO
3HauMTeAbHOI. HanboAee 4acTo BCTPEYarTCs TAACTUHKA
B 00AaCTVM TOHOIIOPA MAM CIMKYAOOOpa3Hble CKAEPUTDI, C
KOTOPBbIMMU 00bI4HO accouumposat ductus ejaculatorius.

baaropapHocTu
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Puc. 45-51. Dupodaaaycer Lepturinae u Spondylidinae.

45-49 — Bup, c6oKy: 45 — Stenocorus (Toxotochorus) univittatus Reitter, 1913; 45 — Vadonia bipunctata mulsantiana Plavilstshikov, 1936; 47 — Rhagium
(Megarhagium) fasciculatum (Faldermann, 1837); 48 — Melanoleptura scutellata (Fabricius, 1781); 49 — Spondylis buprestoides (Linnaeus, 1758); 50 —
Drymochares starcki Ganglbauer, 1888, 6azaAbHas yacTb, BUp c00Ky; 51 — Tetropium staudingeri Pic, 1901, 6a3aAbHast YaCTb, BUA CHU3Y.

Fig. 45-51. Endophallus of Lepturinae and Spondylidinae.

45-49 — lateral view: 45 — Stenocorus (Toxotochorus) univittatus Reitter, 1913; 45 — Vadonia bipunctata mulsantiana Plavilstshikov, 1936; 47 —
Rhagium (Megarhagium) fasciculatum (Faldermann, 1837); 48 — Melanoleptura scutellata (Fabricius, 1781); 49 — Spondylis buprestoides (Linnaeus, 1758); 50
- Drymochares starcki Ganglbauer, 1888, basal part, lateral view; 51 — Tetropium staudingeri Pic, 1901, basal part, ventral view.
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Puc. 52-57. Dup0daaAyc mpeacraBureaent moacemerictsa Cerambycinae.

52 — Cerambyx (Microcerambyx) scopolii Fuessly, 1775, Bua c6oky; 53 — Purpuricenus budensis (Gotz, 1783), Bup cunsy; 54 - Trichoferus campestris
(Faldermann, 1835), Bua, c60ky; 55 — Stenopterus rufus (Linnaeus, 1767), Bup c60ky; 56 — S. mauritanicus Lucas, 1849, Bup c60Ky; 57 — Obrium cantharinum
(Linnaeus, 1767), Bua c60Ky.

Fig. 52-57. Endophallus of Cerambycinae.

52 — Cerambyx (Microcerambyx) scopolii Fuessly, 1775, lateral view; 53 — Purpuricenus budensis (Gotz, 1783), ventral view; 54 - Trichoferus campestris
(Faldermann, 1835), lateral view; 55 — Stenopterus rufus (Linnaeus, 1767), lateral view; 56 — Stenopterus mauritanicus Lucas, 1849, lateral view; 57 — Obrium
cantharinum (Linnaeus, 1767), lateral view.
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Puc. 58-63. DHpodasayc Cerambycinae.

58a, b — Hayashiclytus acutivittis (Kraatz, 1879), Bua c6oky (a), Bua cBepxy (b); 59 — Orchaesthes sp.; 60 — Chlorophorus varius (Miiller, 1766); 61 — Ch.
similimus Kraatz, 1879; 62 — Polyzonus fasciatus (Fabricius, 1781); 63 — Aromia moschata (Linnaeus, 1758), Bua c60Ky.

Fig. 58-63. Endophallus of Cerambycinae.

58a, b — Hayashiclytus acutivittis (Kraatz, 1879) lateral view (a), dorsal view (b); 59 — Orchaesthes sp., lateral view; 60 — Chlorophorus varius (Miller,
1766), lateral view; 61 — Chlorophorus similimus Kraatz, 1879, lateral view; 62 — Polyzonus fasciatus (Fabricius, 1781), lateral view; 63 — Aromia moschata

(Linnaeus, 1758), lateral view.

ABTOD BBIp)XXaeT CBOIO TAYOOKYIO NPU3HATEABHOCTD
IO.I. ApsanoBy (PocroB-Ha-Aony, IOHL] PAH), A.IO.
ConaopoBuukoBy (USA, Field Museum) u K.B. Makaposy
(MockBa, MOCKOBCKMIT TOCIHEAYHUBEPCUTET) 32 PsIA
LIEHHBIX 3aMe4yaHuil 1 nmomolib B padore, A.A. Aob6aHOBY
(C.-ITerepbypr, 3ooaoruyeckuit uHcTuTyT PAH) 1
H.B. Hukurckomy (MockBa, 300AOrMYECKUIT My3ei

MOCKOBCKOrO ~ rOCYHMBEPCUTETA) 328  BO3MOXHOCTb
00paboTKM My3elHBIX MaTepuaAoB. Takxke cepAedHas
6AaroAapHOCTD BBIPKAETCS KOAAETAM, IIPEAOCTABUBILINM
Ha 00paboTKy cBom MarepmaAbl: M.A. AaHMAEBCKOMY,
A.E. Bpunesy, A.A. Maraauny, C.B. Mypsuny (Mocksa),
A MupowmnukoBy (Kpacuoaap), D.A. Xauukosy, M.B.
Hab6oxxenko, V.B. llloxuny, }0.I. ApsaHoBy (PocToB-Ha-

Aony).
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Puc. 64-69. Dupodaaayc Clytini.

64 — Chlorophorus varius (Miiller, 1766), Bup cBepxy; 65-69 — Bua c60Ky; 65 — Plagionotus arcuatus (Linnaeus, 1758); 66 — Paraplagionotus floralis
(Pallas, 1773); 67 — Xylotrechus rusticus (Linnaeus, 1758); 68 — Chlorophorus sartor (Miller, 1766); 69 — Neoplagionotus bobelayei (Brullé, 1832).

Fig. 64-69. Endophallus of Clytini.

64 — Chlorophorus varius (Miiller, 1766), dorsal view; 65-69 — lateral view; 65 — Plagionotus arcuatus (Linnaeus, 1758); 66 — Paraplagionotus floralis
(Pallas, 1773); 67 — Xylotrechus rusticus (Linnaeus, 1758); 68 — Chlorophorus sartor (Miller, 1766); 69 — Neoplagionotus bobelayei (Brullé, 1832).
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Puc. 70-77. Dupodaaayc Tpub Trachyderini, Torneutini, Bothriospilini.

70a — Asias jacobsoni (Baeckmann, 1901) Bup c60ky; 70b — T0 e, BuA cBepxy; 71 — Purpuricenus kaehleri (Linnaeus, 1758), Bup c6oky; 72 — Crossidius
suturalis LeConte, 1858 Bup c60Ky; 73 — Euryphagus lundi (Fabricius, 1792), Bup c60oky; 74 — Retrachydes thoracicus (Olivier, 1790), Bup c6oxy; 75 — Praxithea
sp., BuA cboky; 76 — Coccoderus longespinicornis Fuchs, 1964, Bup, cuusy; 77 — Dorcadocerus barbatus (Olivier, 1790), Bup c60ky.

Fig. 70-77. Endophallus of the tribes Trachyderini, Torneutini, Bothriospilini.

70a — Asias jacobsoni (Baeckmann, 1901) — lateral view; 70b — the same, dorsal view; 71 — Purpuricenus kaehleri (Linnaeus, 1758), lateral view; 72
— Crossidius suturalis LeConte, 1858, lateral view; 73— Euryphagus lundi (Fabricius, 1792), lateral view; 74 — Retrachydes thoracicus (Olivier, 1790), lateral view;
75 — Praxithea sp., lateral view; 76 — Coccoderus longespinicornis Fuchs, 1964, ventral view; 77 — Dorcadocerus barbatus (Olivier, 1790), lateral view.
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Puc. 78-80. Dupodaaaycer Lamiinae, Bua cO0Ky.

78 — Parmena pontocircassica Danilevsky et Miroshnikov, 1985; 79
— Aegomorphus clavipes (Schrank, 1781); 80 — Agapanthia (Homoblephara)
maculicornis Gyllenhal, 1817.

Fig. 78-80. Endophallus of Lamiinae, lateral view.

78 — Parmena pontocircassica Danilevsky et Miroshnikov, 1985; 79
— Aegomorphus clavipes (Schrank, 1781); 80 — Agapanthia (Homoblephara)
maculicornis Gyllenhal, 1817.

Puc. 81-86. dupodasryc npeacraBuresent poaa Dorcadion Dalman,
1817, Bup cboKy.

81 — Dorcadion (Carinatodorcadion) carinatum (Pallas, 1771);
82 — D. (Cribridorcadion) decipiens (Germar, 1824); 83 — Dorcadion (C.)
equestre (Laxmann, 1770); 84 — Dorcadion (C.) sturmi Frivaldsky, 1837; 85
— Dorcadion (s.str.) gebleri Kraatz, 1873; 86 — Dorcadion (Acutodorcadion)
optatum Jakovlev, 1906.

Fig. 81-86. Endophallus of Dorcadion Dalman, 1817, lateral view.

81 — Dorcadion (Carinatodorcadion) carinatum (Pallas, 1771); 82 —
Dorcadion (Cribridorcadion) decipiens (Germar, 1824); 83 — Dorcadion (C.)
equestre (Laxmann, 1770); 84 — Dorcadion (C.) sturmi Frivaldsky, 1837; 85
— Dorcadion (s. str.) gebleri Kraatz, 1873; 86 — Dorcadion (Acutodorcadion)
optatum Jakovlev, 1906.

91a

91b

Puc. 87-91. Dupodaaayc npeacraBureaeit Tpubsr Dorcadionini.

87-90 — Bup c6oky, 91b — Bua cuusy. 87 — Politodorcadion ribbei
Kraatz, 1878; 88 — Eodorcadion (Humerodorcadion) humerale impluviatum
(Faldermann, 1833); 89 - Eodorcadion (Ornatodorcadion) argali
(Jakovlev, 1889); 90 — E. (s. str.) glaucopterum (Ganglbauer, 1884); 91, 91a
— Iberodorcadion (Baeticodorcadion) amori segurense (Escalera, 1911).

Fig. 87-91. Endophallus of Dorcadionini.

87-90 — lateral view, 91b — ventral view. 87 — Politodorcadion ribbei
Kraatz, 1878; 88 — Eodorcadion (Humerodorcadion) humerale impluviatum
(Faldermann, 1833); 89 — Eodorcadion (Ornatodorcadion) argali (Jakovlev,
1889); 90 — E. (s. str.) glaucopterum (Ganglbauer, 1884); 91a, 91b —
Iberodorcadion (Baeticodorcadion) amori segurense (Escalera, 1911).
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Puc. 92-96. DHp0daAAyC MpeacTaBUTeAEN ToAceMericTBa Lamiinae, Bup cOOKy.

92 — Annamanum griseolum (Bates, 1884); 93 — Astynoscelis degener (Bates, 1873); 94 — Morimus verecundus Faldermann, 1836; 95 — Monochamus
guttulatus Gressit, 1951; 96 — Lamia textor (Linnaeus, 1758).

Fig. 92-96. Endophallus of Lamiinae, lateral view.

92 — Annamanum griseolum (Bates, 1884); 93 — Astynoscelis degener (Bates, 1873); 94 — Morimus verecundus Faldermann, 1836; 95 — Monochamus
guttulatus Gressit, 1951; 96 — Lamia textor (Linnaeus, 1758).
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Puc. 97-108. DHAOParAyc Lamiinae, Bup cO0Ky 1 cBepxy.

97 — Mesosa (s. str.) myops Dalman, 1817, Bup c6oky; 98 — Mesosa (Aphelocnemia) nebulosa (Fabricius, 1781), Bua c6oky; 99 — Monochamus
galloprovincialis pistor (Germar, 1818), Bua c6oky; 100 — Monochamus urussovi (Fischer von Waldheim, 1806), Bup c6oxy; 101 — Morimonella bednaricki
Podany, 1979, Bup, cboky; 102 — Oberea pedemontana Chevrolat, 1856, Bup cBepxy; 103 — Oberea oculata (Linnaeus, 1758), Bup c6oky; 104 — Phytoecia
(s. str.) nigricornis (Fabricius, 1781), Bup c6oxy; 105 — Phytoecia (Mussaria) affinis boeberi Ganglbauer, 1884, Bup c6oxy; 106 — A. (Agapanthiella) detrita
Kraatz, 1882, Bup cboky; 107a, b — A. (Synthapsia) kirbyi (Gyllenhal, 1817), Bua c6oky (a), Bup cBepxy (b); 108 — A. (Agapanthiella) lederi Ganglbauer, 1884,
BUA COOKY.

Fig. 97-108. Endophallus of Mesosini and Monochamini, lateral view and dorsal view.

97 — Mesosa (s. str.) myops Dalman, 1817, lateral view; 98 — Mesosa (Aphelocnemia) nebulosa (Fabricius, 1781), lateral view; 99 — Monochamus
galloprovincialis pistor (Germar, 1818), lateral view; 100 — Monochamus urussovi (Fischer von Waldheim, 1806), lateral view; 101 — Morimonella bednaricki
Podany, 1979, lateral view; 102 — Oberea pedemontana Chevrolat, 1856, dorsal view; 103 — Oberea oculata (Linnaeus, 1758), lateral view; 104 — Phytoecia
(s. str.) migricornis (Fabricius, 1781), lateral view; 105 — Phytoecia (Mussaria) affinis boeberi Ganglbauer, 1884, lateral view; 106 — A. (Agapanthiella) detrita

Kraatz, 1882, lateral view; 107a, b — A. (Synthapsia) kirbyi (Gyllenhal, 1817), lateral view (a), dorsal view (b); 108 — A. (Agapanthiella) lederi Ganglbauer,
1884, lateral view.
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