KaBkasckuit 5SHTOMOA. 01oAAeTeHb 1(1): 37-48

© CAUCASIAN ENTOMOLOGICAL BULL. 2005

MeXXCTPYKTYpHbIE KOPPEASIU B 9BOAIOIINN )KYKOB-4Y€PHOTEAOK
Tpu6s1 Helopini (Coleoptera: Tenebrionidae)

Interstructural correlations in evolution of darkling beetles
of the tribe Helopini (Coleoptera: Tenebrionidae)

M.B. Ha06o>xeHko
M.V. Nabozhenko

Asosckuit puanmaa Mypmanckoro mopckoro 6uoaorudeckoro nactutyra KHL] PAH, yA. YUexoBa, 41, PocToB-Ha-Aony 344006 Poccus.

E-mail: nalassus@mail.ru.

Azov department of Murmansk marine biological institute of Kola Scientific Centre RAS, Tchekhov str., 41, Rostov-on-Don 344006

Russia.

Karouesote crosa. Tenebrionidae, Helopini, Mmopdoaorusi, apanranyy, SBOAIOLMOHHBIE TEHAEHLY, KAaccuduranys.
Key words. Tenebrionidae, Helopini, morphology, adaptations, evolutional trends, classification.

Pesrome. PaccmarpuBaroTcsa pasAnMuHble MOPGHOAO-
IMYeCcKMe CTPYKTYpbl NpepcTaBuTeAern TpubObr Helopini
sensu Nabozhenko [Haboxenko, 2002a], ux ¢yHKLmO-
HAAbHasl HArPy3Ka, IyTU SBOAIOLMM, AAANTALUM BUAOB
TPpUOBI K APUAHBIM YCAOBUSIM CPEADL, OCHOBHbIE SBOAOLIM-
OHHbIE TeHAeHLMU B Tpube. [TokasaHo, YTO BUABI TPUOBI
Helopini apanTupoBaAuCh K apMAHBIM YCAOBUSIM IIyTEM
YXOAQ TIO KPYIHBIM ITOAOCTSIM TIOYBBI. [IpeacTaBuTeAU
Xanthomus OTAMYAIOTCS OT OCTAABHBIX ITAA€APKTUIECKUX
rpynn Helopini mepeAHMMY rOA€HSIMM KOTTATEABHOTO TUITA
U 00ABAQIOT aAaNTALMSMU AASL 3aKanblBaHusl B IpyHT. C
MEPEABIDKEHIEM B IMMOAOCTSIX MOYBbI CBSI3aHO CTPOEHME
HEKOTOPBIX CTPYKTYP: SIMUIIAEBD, 'PYAHOIO OTA€AR, Ie-
peaHectiHKY, Gopmbl Teaa. Poabl Hedyphanes, Catomus,
Physohelops nmerot xeprbaHOUAHDI TUIT TPYAHOTO OTA€-
AQ, OTAMYAIOLIETOCsS BO3MOXXHOCTBIO ABVDKEHMsI B AaTe-
PaAbHOM U AOPCOBEHTPAaABHOM HanpaBAeHun. OcTasbHble
IPyNbl TPUObI MMEIOT HAAACCOMAHBII TUII TPYAHOTO OT-
A€AQ, KOTOPBIIT IOABIDKEH B AOPCOBEHTPAABHOM HAIIpaB-
AEHUU. DIMIIAEBPBI TAKXKE AEASITCS Ha ABA TUIA: XeAuda-
HOMAHBI I HAAACCOMAHBDIL. BBIAEASIIOTCS TUIIBI CTPOEHUS
TEHUTAAMI CaMILIOB, TACTPAABHOIN CIIMKYAbI CAMLOB, IO-
AOBBIX IIPOTOKOB CAMOK, 8 TAK)Ke TUIIBI AUYMHOK. Bo Bcex
CAYYAsIX IIPOCAEKUBAIOTCS TPU Y€TKME SBOAKOLIOHHbIE AU~
HUW: XeAOTIMOVAHAsI (TTpeAcTaBuTeAN TOATPUOBI Helopina),
UUAMHAPOHOTOMAHAsT (mopTpmba Cylindronotina, poabt
Cylindronotus, Odocnemis, Armenohelops, Reitterohelops,
Stenomax) n nHaaaccoupnast (moarpuba Cylindronotina,
poabtNalassus, Zophohelops, Turcmenohelops, Ectromopsis,
Pseudoprobaticus, Stygohelops). KoppeAsiTUBHbIE CBS3U U
CONPSDKEHHOCTb NPe0obpasoBaHMs PasAUYHBIX CTPYKTYD
9TUX TpeX MOP(POAOrMYECKMX TUIIOB IOKA3BIBAIOT AO-
CTaTOYHO YETKME IPAHULIBI TOATPUO U TPYIIT POAOB. AAs
IPYIII C HAAQCCOMAHBIMY FEHUTAAMSIMYU CAMLIOB XapaKTep-
HbI HAAACCOMAHDIE TUIIbI FACTPAABHOI CIIMKYADI, TOAOBBIX
[IPOTOKOB CaMKM, AMYMHKUA. COOTBETCTBYIOILME TEHAEH-
LMY HAOAIOAQIOTCST B XEAOTIMOMAHOM M LIUAMHAPOHOTOMA-
HOI AuHuMsX. HecmoTpst Ha To, uTo B Tpube Helopini tun
CTPOEHMsI TIOAOBBIX TIPOTOKOB CaMKU YaCTO KOPPEAUPYET
C TUIIOM A€aryca, HaAuuue CAOXKHO YCTPOEHHOI KOMOU-
HUPOBAHHOI CHIEPMATEKU Y HEKOTOPBIX BUAOB, UMEKOLIMX

HalIMeHee CIelMaAN3MPOBaHHbIN 3Aearyc HaAaCCOMAHOTO
TUIA, HATAAKMBAEeT Ha INPEANIOAOXKEHVE O He3aBMCHMOM
peo0Opa3oBaHuM CIIepMaTeKV B Pa3AMYHBIX TPYIIIAX TPU-
661 Helopini. OueBUAHO, 3Ty KOPPEASILIMIO CAEAYET C OC-
TOPO>XKHOCTbIO MPUMEHSATb B PACCYXAEHUSIX O (prAoreHe-
TUYECKUX CBS3SX U BOAIOLIMOHHON MPOABUMHYTOCTU TON
uan uHoit rpynnsl Helopini. Ha ocHoBaHMM M3A0XKEHHBIX
AQHHDIX PaCCMaTPUBAIOTCA CAO>KHbIE BOIIPOCHI KAaccudu-
Kauuy Tpu6sL. ITokaszaHa HelleAeCOOOPasHOCTb BKAIOYEHMS
HAAACCOMAHBIX TPYTII B IUAMHAPOHOTOMAHBIE 1 BBITEKAIO-
1jasi U3 3TOro noAnuduaeTnaHoctsb poaa Cylindronotus. Aas
YCTAQHOBAEHMsI TPAHML] OTUX IPYIIIT TPeOyeTCs MOAHbIN aHa-
AM3 00CY>KAaeMBIX B AQHHOI paboTe cTpyKTyp. IToaTBepiK-
AQeTcs MapaAAeAbHasl 9BOAIOLIMM ABYX OCHOBHBIX BETBEN
Tpubsl Helopini — mopTpu6 Helopina u Cylindronotina —
IO ITyTY AAQNTALMY K QPUAHBIM YCAOBMSIM CPEABL.

Abstract. Various morphological structures of Helo-
pini [sensu Nabozhenko, 2002a], their functions and evolu-
tion are considered. Some adaptations to arid environmen-
tal conditions and the main evolutionary trends in the tribe
are discussed. The adaptations to digging are characteristic
of Xanthomus which inhabits sandy coasts of Mediterra-
nean. Many of Xanthomus have a digging type of fore tibiae
(tibiae weakly flat, frequently with denticles and erected
hairs on hide external margin.). The most part of other He-
lopini hide in wide hollows of ground, so some structures
are adapted for movement in these hollows (epypleura,
thoracic part, pronotum, body form). The genera Hedy-
phanes, Catomus, Physohelops have "hedyphanous” type of
thoracic part moving in lateral and dorsoventral directions.
Other groups of the tribe have "nalassous” type of thoracic
part moving only in dorsoventral direction. Epypleura can
be “hedyphanous” or “nalassous” also. Three evolutionary
lines are traced in the tribe: "helopious” line (the subtribe
Helopina), “cylindronotous” line (the subtribe Cylindrono-
tina, the genera Cylindronotus, Odocnemis, Armenohelops,
Reitterohelops, Stenomax) and “nalassous” line (the sub-
tribe Cylindronotina, the genera Nalassus, Zophohelops,
Turcmenohelops, Ectromopsis, Pseudoprobaticus, Stygohe-
lops). Correlative connections between various structures
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of these three morphological types show precise enough
bounds of the subtribes and groups of genera. "Nalassous”
type of larvae, gastral spicula and female sexual ducts are
characteristic for groups with “nalassous” type of male
genitalia. Corresponding tendencies are observed in "helo-
pious”and “cylindronotous” lines. Structural type of female
sexual ducts frequently correlates with male aedeagus type.
However an intricate structure of combined spermatheca
in some “nalassous” groups confirms supposition about
independent transformation of spermatheca in various
groups of the tribe Helopini. This correlation can be used
carefully in reasonings about phylogenetic relations and
evolutionary advanced Helopini group. Complicate ques-
tions of the tribe classification are considered on the basic
of outlined data. The analysis of morphological structures
confirms parallel evolution of two basic Helopini branches
(the subtribes Helopina and Cylindronotina) in adaptation
to arid environmental conditions.

Beeaenue

Tpuba Helopini* sensu Nabozhenko [Ha6oxeHxo,
2002a] OTHOCUTCS K TeHEOPHMOMAHOMY CTBOAY CEMeCTBa
Tenebrionidae 1 ob6AapaeT MOYTU BCECBETHBIM Paclpo-
crpaneHueM. IlpepcraBurean Tpubbl Helopini ocBomau
OuYeHb LIMPOKUIl CIEKTP OUTOIIOB M OOMUTAIOT MOYTH BO
BCeX AaHALIAdTHO-TeorpadpMyecKux 30HAX, 3a MCKAKOYe-
HUEM TalI'Vl ¥ TYHAPBL. DBOAIOLIVS TPYIIIBI TECHO CBsI3aHA
C IIePeXOAOM OT A€CHOTO Me30(MABHOrO 06pasa >KUsHU K
00MTaHNIO B OTKPBITBIX AQHALIIATAX CTeIel ¥ MyCThIHb. [To
IIyTU STOTO IIEPEXOAA IIPMOOPETAANCH HOBBIE aAAIITVIBHBIE
MeXaHU3MbI Y COBEPILIEHCTBOBAANCH Y)Ke CYLIeCTBYIOLINE,
B TOM uucae 1 Mopdoaoruyeckue. HacTo sBOAIOLMSA pas-
AVYHBIX CTPYKTYP IPOTEKAAQ CONPSKEHHO, 0COOEHHO 3TO
KaCcaAOCh OPTaHOB, HEPA3PBIBHO CBSI3aHHBIX MEXAY CO00I
¢byHKUMOHAABHOCTBIO. OAHAKO BO MHOTMX CAyYasX HaM
HEeSICHBI TIPMYMHBI KOPPeAsLINii B IPe0Opa3oBaHUM CTPYK-
TYyP, Ka3aA0Chb ObI HE3aBUCUMBIX B CBOEIT (PYHKLIMOHAABHO
Harpyske VA MMEIOLIMX BeCbMa KOCBEHHYIO CB:3b. TeM He
MeHee, TaK/e KOPPeAALMM CYIeCTBYIOT U VICIIOAb3YIOTCS
AASL TIOCTPOEHMST GUAOTEHETNYECKUX CBSI3€il M SBOAIOLIM-
OHHBIX TEHAEHLIMIL

Bonpoc 0 KoppeAsLsaX MeXAY OpraHamMy OBbIA MOA-
HAT BIIEpBble OCHOBOIIOAO’KHMKOM CPaBHUTEABHOJ aHa-
tomuu JK. KioBbe. HecMoTps Ha pa3BuTUE B AQAbHeNIIEM
KOHLIETLIMY IIeAOCTHOT'O OPTaHM3Ma B OHTO- U GUAOTEHese,
Ha HEKOTOPbIe BOIIPOCHI He HANIAEHO OAHO3HAYHOT'O OTBETA.
C OAHOJ CTOPOHBI, KOPPeASILMY OOBSICHAIOTCS MHOTMMU
MopdoAOraMu sIBAEHMEM IAEIOTPONM3Ma, C APYTOil CTO-
POHBI IAEMOTPONM3M 3HAYUTEABHO 3aTPYAHSIET MOHMMA-
HMe KoapanTauuit opraHos [IIImaabrayseH, 1982]. Mexay
TeM CYIIEeCTBYIOT MEXXCTPYKTYPHbIe KOPPEASILINY, KOTOpbIe
HeOOBSICHUMBI C TOUKM 3peHMsT Teopun Koppeasiumit. A.H.
CepepujoB [1939] oTHOCUT Takue CTPYKTYPBHl K YAEHAM
Pa3HbIX KOOPAVMHALVIOHHBIX LieTiell, "MeXAY KOTOPBIMU He
CYIIECTBYEeT HUKAKMX HETIOCPEACTBEHHBIX, AOCTYITHBIX Ha-
memy HabAlopeHuio cBsizeir”. OAHAKO Takoe OObsICHEHUe
He AAeT TIOAHOLIEHHOTO OTBeTa Ha YeTKMe U OAHO3HAYHbIe
KOPPEASILIUM MEXAY CTPYKTYpaMy, HEOObSICHIMBIE C TOY-
K1 3peHrsa QYHKUMOHAABHOCTU. B aTuX cAyyasx Ham, BO3-
MOJKHO, AVl HEAOCTYTIHBI KOCBEHHbIe KOPPEASTUBHbIE CBSI-

31, AU OTBET AEIICTBUTEABHO AEXUT B 00ACTU ITOHITUI
MAEOTPONM3Ma U KOPPEASITUBHBIX peaKliil, BO3ZHUKAO-
VX BCAEACTBYUE MHTEIPYPOBAHHOCTY T€HHOTO KOMITAEKCa
U LIMPOKOII PaCIIPOCTPAHEHHOCTY MAEMOTPOITHOCTY T€HOB
[Maiip, 1968]. OcobeHHO aKTyaabHO 3Ta PoHAEMA CTOUT
[IpY M3YYEHMU TAKMX CAOXKHBIX TPy, Kak Tpuba Helopini,
XapaKTepU3YIOIasicsl MHOTOUMCAEHHBIMY KOHBEpPIeHLVs-
MU U TapaAA€AU3MaMIU.

Lleabto HacTOsI1IIEN PAOOTDI SIBASIETCSI @HAAU3 OCHOB-
HBIX MOP(OAOTrMYECKMX MPeoOpPa3OBaHMUIl U MEXCTPYK-
TYPHBIX KOppeAsilnit B aBoAtoLyy Tpubst Helopini. B pa-
60Te paccMaTpuBAeTCS BO3MOXKHOCTb MCIIOAb30BaHUS
9TUX AQHHBIX AASI BBISICHEHUS POACTBEHHBIX OTHOIIEHUI
BHYTPU IPYIIIBL

MaTepuaAbl U METOABI

B paboTe 6bIAY UCITOAB30BAHBI MATEPUAABL 300AOTMYECKOTO
nucruryra PAH (Cauxr-ITerepOypr, Poccusi), 3ooaormueckoro
mysest PTY (Pocros-Ha-AoHy, Poccust), MIOHXEHCKOTO 300A0THM-
yeckoro mysesi (Zoologische Staatsammlung Miinchen, Munich,
Germany), a Tak)Xe cOOCTBeHHbIe COOPBI 1 HAOAIOAEHMST aBTOPA.

IIpy MOHTMPOBKE T€eHUTAAUI CaMlia MICIIOAb30BAAUCH CTaH-
AQpTHble METOAMKI: TEHUTAAUN U3BAEKAAUCH, TOMELIAAVICh B IO~
pstanit pactBop epkoro kKaausi (KOH), a yepe3 HECKOABKO 4acoB
— B KalICYAy C TAMLiepMHOM. AAsi BRIBOpauMBaHumsi sHAOdaaAyca
JICIIOAB30BaAVCD LITIPULIBI C PA3AMYHBIMY HaCAAKaMM, C TIOMOLI[bIO
KOTOPBIX B TPYOKY IEHVCA BIPBICKUBAACS TAVLIEPUH VAU BO3AYX.
IToAOBBIE TPOTOKM CaMKU IOCAE M3BAEYEHMS MOMEIIaAMCh Ha
HeckoAbKO MuHYT B KOH, mocae 4ero cBepHyTast B KAYyOOK criep-
MaTeKa BPYYHYIO PAacIyTbIBaAach Ha IIPEAMETHOM CTEKAe, 3aTeM
HaKpbIBaAACh TOKPOBHBIM CTEKAOM U 3apMCOBBIBAaAaCh. B cayyae
COXpaHEHMsI )KeAe3bl criepMaTeky (y HEAABHO ITOVIMAaHHBIX 5K3€eM-
MASIPOB) IOAOBBIE IPOTOKM TIOMEIIAAUCH B TAULIEPUH.

Pe3yabTaThl 1 00Cy)KAEHUE

B paboTe yImOMMHAIOTCS CAEAYIOLIME HAABUAOBDIE
takcouel: Adelphinus Fairmaire, 1866; Armenohelops
Nabozhenko, 2002; Asyrmatus Canzoneri, 1959; Catomus
Allard, 1876; Cylindronotus Faldermann, 1837; Delonurops
Reitter, 1922; Ectromopsis Antoine, 1945; Enoplopus Solier,
1848; Entomogonus Solier, 1848; Erionura Reitter, 1903;
Eutelogonus Reitter, 1922; Gunarus Gozis 1886; Hedyphanes
Fischer de Waldheim, 1822; Helopocerodes Reitter, 1922;
Heloponotus Reitter, 1922; Helops Fabricius, 1775; Nalassus
Mulsant, 1854; Nephodinus Gebien, 1942; Nesotes Allard,
1876; Odocnemis Allard, 1876; Physohelops Schuster, 1937;
Probaticus Seidlitz, 1895; Pseudoprobaticus Nabozhenko,
2001; Reitterohelops Skopin, 1960; Stenomax Allard,
1876; Stygohelops Leo et Liberto, 2003; Turcmenohelops
Medvedev, 1987; Xanthomus Mulsant, 1854; Zophohelops
Reitter, 1901.

B mpeapiaymyx Hammx padorax [Nabozhenko, 2001;
Hab6oseHko, 2002a] y»ke KpaTKo 00CY>KAQAMCh OCHOBHBIE
SBOAKLVOHHbIE TeHAeHUUM B Tpube. Huzke paccMoTpeHb
CTPYKTYpBI, HaubOAee MMOABEpraBIIMecs, Ha Hall B3TASIA,
peoOpasoBaHMSIM.

Coraacuo Bsrasipam B.I. Mopakosuaa [1977], mpo-
LIeCC aAANTaLMM YePHOTEAOK K APUAHBIM YCAOBUSIM CPEABI
IIIE€A YeThIPbMSI OCHOBHBIMY MY TSIMM:

1) yx0A B IOYBY IIpY MIOMOILY 3aKaTIbIBAHUS;

2) YXOA B IIOYBY [0 MEAKUM, Y3KVM ITIOAOCTSIM;

* B Hacrosiuieit pabore Tpuba Helopini paccmMarpyBaeTcs B LIMPOKOM CMbICAE, ¢ AByMsi moarpubamu Helopina u Cylindronotina [Ha6oxerxo, 2002a], a e
no cucreme O. Dcnanboaa [Espaiol, 1956], rae Ty Ipymiibl paccMaTpUBAIOTCS B PAHI'e€ CAMOCTOSITEABHBIX TPU6.
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Puc. 1-2. 1 — Hedyphanes kuschkensis Kaszab, 1960, camer; 2 —
Catomus sulcatus Medvedev, 1964, camerr.

Figs. 1-2. 1 — Hedyphanes kuschkensis Kaszab, 1960, male; 2 —
Catomus sulcatus Medvedev, 1964, male.

3) YXOA B ITOYBY IO KPYITHBIM ITOAOCTSIM;

4) >XM3Hb Ha OTKPBITOI MOBEPXHOCTY MOYBBI U BO3-
HUKHOBEHME B CBS3M C 3TUM 3aIMUTHBIX IPUCIIOCOOAEHMIT
AASL N30ASILINY TPAXEN! ¥ IIOAOCTHU T€AQ OT CYXOTO TOPSIYero
BO3AYXa.

B coorBeTCTBMM C STUM BO3HMKAAM Ppa3AUYHbIE
mopdoaornyeckue mnpucrnocobaenns. Aas Helopini xa-
PaKTepHbI TPETUIT U YACTUYHO IIEPBBII MyTU. AAanTauun
AASL 3aKallbIBaHUSI B HEKOTOPOII CTEIeHM PAa3BUTBHI AMIIb
Y BUAOB CPEAM3EMHOMOPCKOI Ipynnel Xanthomus. Buppt
Xanthomus 0OUTAIOT B TOAILE MPUMOPCKUX IECKOB IIO-
6epexxbsi CpeAr3eMHOr0 MOPSI U SIBASIOTCSI XapaKTEPHBIM
9AEMEHTOM AuTOpaAbHOU ¢ayHbl [Ferrer, Whitehead,
2002]. TTepeptue roaenu Xanthomus UMEIOT KOTIATEABHBII
OOAVIK, YIIAOILEHBI 1 TIOCTEIIEHHO PACIIMPSIIOTCS K BEPIIN-
He. BHeIlHss KpOMKa [TEPEAHNX TOAEHEl Y MHOTMX BUAOB
cAerka 3asybpeHa 1 HeceT KOpoTKue eTMHKU. OKpacka
TeAa MPUCIOCOOUTEAbHAS: ITIOKPOBBI JKEATbIE VAU OXPIC-
Thle. [IpeACTaBUTEAN STON TPYIIIIBI EAUHCTBEHHBIE B TpUbe
Helopini, y KoTOpbIX HepeAH)/€ KOHEYHOCTM BBIMOAHSIOT
KOTIATEAbHYI0 (QYHKLMIO.

OcraabHble reprietobuoHTHele rpynmsl  Helopini
AAANITMPOBAAUCDH K MEPEXMBAHUIO HEOAArOMPUSATHBIX yC-
AOBMUII ITYTEM yXOA2 B KPYITHbIE MOAOCTY 1TOo4BbL. Hanboaee
SIPKO 9TM AAQNTALUM NPOSBUAMCH B CTPOEHUU TPYAHOTO
otAera y popoB Hedyphanes, Physohelops, 60AbIIMHCTBA

BupoB Catomus (puc. 1-4): 1) orBecHast 3aKparHKa OCHO-
BaHUsI HAaAKPBIAMIL, KyAQ OOBIYHO YIUPAETCs NepeAHec-
[IMHKA, OTCYTCTBYET; 2) IIA€YeBble YTABI OTCYTCTBYIOT UAU
BBIPQ)KEHDbI OYEeHb HESICHO; 3) OTBECHAs YaCTh OCHOBAHUS
MepEeAHETPYAU B palloOHe 3aAHMX YTAOB He BbIpaXkeHa; 4)
3aAHME YTABI NTePEAHECTIVHKY, KaK IPaBUAO, LIMPOKO 3a-
KPYTA€HHbIE, He BBIAQIOTCS. TaKol TUIT CTPOEHNUS IPYAHOTO
OTA€AQ MOXXHO Ha3BaThb xepmudaHonpusiM. OcobeHHOCTH
CTPOEHNS TPYAHOTO OTA€AA TOBOPSIT O BO3MOXKHOCTY ABU-
JKEHMsI TeEPEAHETPYAU He TOABKO B AOPCOBEHTPAABHOM, HO
U B AaTepaAbHOM HampaBAeHUM. CAeAyeT OTMETUTD, UTO
BMABI BBIIIEYKa3aHHBIX POAOB SIBASIIOTCSI CAaMBIMU KCepo-
(OUABHBIMM TIPEACTABUTEASIMU TPUOBI U OOUTAIOT B ITyC-
TBIHAX U MOAYIycThIHSX CpeaHeit u Ilepeaneit Asum, rae
MIPUYPOYEHBI, KaK IPABUAO, K IAOTHBIM VAU CyMEeCYaHbIM
MOYBaM.

Buabl GOABLIMHCTBA OCTAABHBIX ITAAEAPKTUYECKUX
poaoB Helopini He moTepsiam mepBUYHONM CBsI3U C Ape-
BECHO-KYCTapHMKOBOIM PAaCTUTEABHOCTBIO, I B 3TOM CAY-
yae Mopdoarornyeckue npeoOpasoBaHMs AU B APYTOM
HaTpaBAeHN!. [PYAHOIT OTA€A Y HUX He NpeTepIieA TaKUX
KODEHHBIX M3MEHEHUN, KaK XeAr(aHOMAHBIN, U XapaKTe-
PU3YETCs CAEAYIOLIMMMU 4YepTamu: 1) OTBecHast 3aKpauH-
Ka OCHOBAHMSI HAAKPBIAUIL, KYAQ YIIUpaeTCs 3aAHUI Kpan
[ePeAHECIIVIHKY, XOPOLIO BBIPa)KEHa; 2) MAedyeBble YIABI
OTYETAMBO BBIPQKEHHbIE; 3) OTBECHASI YaCTb OCHOBAHMS
TIepeAHETPYAU B PailOHe 3aAHMX YTAOB ITepeAHEeCITMHKH XO-
pOIIO BhIpa)KeHa; 4) 3aAHME YIABI IIEPEAHECTIMHKY MOTYT
OBITb TYIBIMU, HO BCEIAQ OTYETAMBBIE, YaCTO BBIAQIOTCSL.
Takoe cTpoeHMEe I'PYAHOTO OTA€AQ TOBOPUT 00 OrpaHUYeH-
HOI1 BO3MOYXHOCTH AQTE€PAAbHOTO ABVDKEHMS TIepeAHerpy-
AV OTHOCUTEABHO 3aAHErpyAu. ITOAOOHBIN TUIT CTPOEHUS
IPYAHOTO OTA€AQ MOKHO Ha3BaTh HAAACCOMAHBIM (puc.
5).

C mepeaBIDKEHMEM B MOAOCTSAX U TPEIUHAX ITOYBbI
CBsI3aHbl Takke Qopma Teaa M OCOOEHHOCTU CTPOEHUS
snunaesp. Aast popoB Hedyphanes n Catomus xapakTepHa
3aMeTHO YAAMHEHHasI, IMAMHApuYecKas Gopma Teaa (puc.
1-2). BepxHuit Kpail SIIMIAEBP B 3TUX IPYIIAX BbIPa>keH
TOABKO Ha BeplIlVHE OpIOILIKa, OCTaAbHAasl MOBEPXHOCTDb
SIUIAEBDP ITAABHO CAMBAETCA C NMAOCKOCTBIO HAAKPBIAUIL,
OTAEASISICh OT COOCTBEHHO HAAKDPBIAMI AUILIb CAQOO 3aMeT-
HOVI KPOMKOIJ1; YaCTO BEPXHUI Kpall 3MMUIIAEBP BbIpa>keH,
HO 00pasyeT OueHb Y3KYI0 KPOMKY (XxeAudaHOMAHDII THUIT
cTpoeHust). Aasg OoAbLIMHCTBA APYIUX popoB Helopini
(moprpuba  Cylindronotina, 3a MCKAIOUYEHMEM poOAa
Ectromopsis; 60AbIIMHCTBO pOAOB TOATpubel Helopina)
XapaKTepHBI, B TOV AU MHOJI CTETIeHN, AOPCO-BEHTPAABHO
YIAOLIEHHOE TEAO M XOPOILIO BbIPa)KEHHBIV BEPXHUIT Kpait
srmnAeBp (OOKOBas KpPOMKa HAAKDBIAUIT), KOTOPBI Ha
BepLIVMHEe HAAKPBIAMIT MOXeT ObITh IMpe 8 u 9 MeXAypsi-
AUI1 BMecTe B3sAThIX (puc. 5). Heobxoaumo oTMeTutb, 4To
AASL MHOTMIX Me30(MABHBIX AeCHBIX rpymit Tpu6Osl Helopini
XapaKTepHbI UMEHHO TaKOil rabUTYC U CTPOEHIe SMTUIAEBP
(HaAQCCOMAHBII TUII CTPOEHNSI)

Hanboaee sipko apamraumy K IMEPEABIDKEHUIO 10
KPYIIHBIM IIOAOCTSIM B [I04Be BbIpakeHb! B pope Enoplopus,
BUABI KOTOPOTO 00A3AQIOT 3aMETHO YMAOLLEHHBIM AOPCO-
BEHTPAABHO TEAOM 1 Pa3BUTBIM 3yOLIOM Ha EPEAHMX OeA-
pax, CroCOOCTBYIONUMM PaCLIMPEHNUIO TTAOLAAM IIPUKPEI-
A€HMsI MBIIIL, @ CA€AOBAaTEAbHO, YBEANUMBAIOIIMM CUAY
MepeAHUX KOHEYHOCTEI.
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Puc. 3-4. Physohelops freyi Schuster, 1931, camka. 3 — Bup c60Ky;
4 — BUA CBEpXYy.

Figs. 3—-4. Physohelops freyi Schuster, 1931, female. 3 — lateral view;
4 — dorsal view.

IpoLecc apanTauuy K IMEPEABIDKEHUIO B MOAOCTSIX
cybcrpara, OyAb TO MOYBA MAM OTCTaBLIASI KOPA AEPEBbEB,
peaAr30BbIBAACS B TPUOE PasHbIMM Iy TSMU, KaK U Y IIPEA-
craButeAent TpuoOs Platyscelidini, 06AaArOIX CXOAHBIMU
¢ Helopini sBoArouuonHsimu TeHaenyusimu [Eropos, 2002].
ITpepcTaButeau popos Hedyphanes, Catomus, Physohelops
00AAAQIOT OYEHDb TTOABVDKHBIM COEAMHEHVEM MEPEAHErPY-
AV VI CPEAHETPYAU. BOABIIMHCTBO OCTaABHBIX POAOB, OCO-
0eHHO AeCHBIX Me30(pUABHBIX, IMEIOT IPYAHON OTAEA C OT-
PaHUYEHHBIM AOPCOBEHTPAABHBIM ABVDKEHUEM.

HecA0XXHO 3aMeTUTh, YTO CTPOEHME IPYAHOI'O OTAEAR
KoppeAupyeT ¢ GOpMOil TeAA 1 0COOEHHOCTSIMU CTPOEHUS
STIUIIAEBP, TO €CTb AASI IPYIII C XeAU(AHOUAHBIM TUIIOM
CTPOEHNSI TPYAHOTO OTAEAQ XapaKTepHbI XeArdaHOMAHbIE
¢dbopma TeAa 1 CTpOeHME SMUTIAEBP, & AASI IPYIIIT C HAAACCO-
VIAHBIM I'DYAHBIM OTA€AOM — HaAaCCOMAHbIe popMa TeAa U
snunAeBpbl. OUEBUAHO, YTO 9Ta KOPPEASILUS IPOSIBASIET-
cs1 Ha GoHe 0611ieit GYHKIMOHAABHOCTHM 3TUX CTPYKTYP, &
JMIMEHHO — CII0CO0a MepeABIDKEHUS B MIOAOCTSIX CyOCTpa-
Tta. OAHAKO UCIIOAB30BAHME TOABKO STUX IPU3HAKOB AASL
OIpeAeA€HVs U YTBEPXKAEHMSI MEXXPOAOBOIO POACTBA MO-
JKeT MPUBECTU K OIMOOYHBIM BbiBopaM. Tak, 3. Pernrrep
[Reitter, 1922a] ToAbKO Ha OCHOBaHUM OTCYTCTBUSI OTBEC-
HOI 3aKPaMHKM HAAKPBIAUI OO'bEAVHUA COBEPIIEHHO pas-
HOpoaHble poabl Hedyphanes u Catomus B 0oAHY TIOATpUOY
Hedyphanina (HasBaHue B HacToOsiljee BpeMsi BAaAMAHO,
XOTSI PEAKO MCIIOAB3YeTCs TeHeOpumoHupoaoramu). AAs
[TOCTPOEHMSI CUCTEMBI 1 (p1AOreHe3a IPyMIbl HEOOXOAUMO
JCIIOAB30BATh 3HAYUTEABHO OOABIINIL CIIEKTP IIPU3HAKOB.

PaccMOTpUM MyTH MPSIMBIX aAQNTALMl K AepULMTY
BAaaru B Tpube Helopini. Hauboaee yetkum moxasaresem
KCEpOMOP(HOCTM B PasAUYHBIX IPYIIax TpUObI SBAsET-
csl pasBUTHE CY02AMTpaAbHON MoAaocTu. Haumboabiiero
PasBUTUS OHA AOCTUTAET Y EAVHCTBEHHOTO NPEACTaBUTE-
Ast popa Physohelops — Ph. freyi Schuster, 1931 (puc. 3-4).
dopma HAAKPBIAMIT 3TOTO BUAA IMOYTU IHAPOBUAHASL, C
MMAOTHO COMKHYTBIMM II0 LIBY HAaAKPBIAbSIMU. B MeHbiieit
CTeneHy CyOIAMTpaAbHasl MOAOCTb PasBUTA Y BUAOB PO-
AOB Hedyphanes, Entomogonus, Catomus, Cylindronotus.

Puc. 5. Nalassus faldermanni (Falderman, 1837), camew.
Fig. 5. Nalassus faldermanni (Falderman, 1837), male.

BosHMKHOBeHUe CY0IAUTPAABHON MOAOCTY COMPOBOXKAQ-
€TCs IePeCTPONIKON HaaKpbianit. Hanboaee BaXXHbIM MO-
MEHTOM SIBASIETCST U30ASILIMSI IOAOCTH OT IPOHUKHOBEHMS
CYXOro ropsiaero Bospyxa. I[Ipu 5ToM HaOAIOAQIOTCSI CAEAY-
Iolljyie TEeHAEHLMM: 1) pacliupeHne SIUIIAEBD Ha BepllHe
(sMUIIAEBPBI AOCTUTAIOT IIOBHOTO YTAQ HAAKPBIAMIL) (pHUC.
7, 10, 12); 2) o6pasoBaHye rOPU3OHTAABHON MAOIAAKY Ha
BEPLIMHHOM CKaTe HaAKpbiAMil (puc. 1); 3) oueHb HAOT-
HOe COYAEHeHNe HAAKPBIAMIT M 00pasoBaHMe CPOCLIMXCS
XBOCTOBMAHBIX OTPOCTKOB Ha MX BepIIMHe. TeHAEHLs
pacllMpeHrs SMUIAEBD Ha BepliMHe HAOAIOAAETCS BO
MHorux rpymmax Helopini, mpuypoueHHbIX K Cy6apUAHBIM
aaHpmadTaM (Buabl popoB Cylindronotus, Armenohelops,
Odocnemis, OTAeAbHDBIE CPeAHE- I MAAOQ3UATCKUe ITPEeA-
craButean noppopa Helopocerodes popa Nalassus). Tloc-
AeAHUE ABe OCOOEHHOCTM XapaKTePHbI AASl HEKOTOPbIX
rpymnn Helopini — popos Hedyphanes (XBOCTOBMAHBIE OT-
pocTku BbipaxkeHbl y H. seidlitzi Reitter, 1913), Entomogonus
(xBOCTOBUAHDIE OTPOCTKY BBIPQXKEHDBI Y BUAOB IIOADOAOB
Eutelogonus n dactuuHo Delonurops) n oueHb GAUBKOTO
K Entomogonus popa Erionura. XBOCTOBUAHBIE OTPOCTKU
PasBUTHI TAKOKe Y HEKOTOPBIX OAV>KHEBOCTOUYHBIX BUAOB
Odocnemis (nanpumep, O. caudatus Allard, 1876). Y BupoB
popa Stenomax (B yacTHocTU Stenomax aeneus Scopoli,
1763, B ropasp0 MeHblIIell CTeNeHN! Y TOAPOAA Asyrmatus)
BepIIHA HAAKPBIAUI TAIOKe BBITSHYTAa B XBOCTOBMAHbIE
orpoctku (puc. 11). OpHako obpasoBaHMe U GYHKLMU UX
He CBSI3aHBI C KCEPOMOPHOCTDIO. Y MHOTMX Me30(PUABHBIX
npeacTaButeaeit Tpubst Helopini (Nalassus, Zophohelops,
Probaticus, Helops) snUIIA€BPBI HE AOXOAST AO LIOBHOTO
yrAa HaAKpbIAMit (puc. 6, 8, 11), B OTAEABHBIX CAYYasIX AUILIb
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00pasyst yTOALLIeHHbI BaAMK Ha BepuinHe (poa Probaticus).
[Top0bHOE CTpOeHMe SIUIIAEBp HAbOAIOAAEeTCSI Uy GoAee
KkcepoduabHbIX popoB (Catomus, Gunarus, Ectromopsis,
Xanthomus), He 00AAQIOLIMX PA3BUTON CYO3AUTPAABHON
MmoAocCThio (puc. 9).

9

Puc. 6-12. BepuinHa OpIoIIKa M HAAKPBIAWIL CHU3Y.

6 — Helops coeruleus steveni Krynicky, 1834; 7 — Armenohelops
armeniacus Nabozhenko, 2002; 8 — Zophohelops koheri Skopin, 1960; 9 —
Catomus antoniae Reitter, 1890; 10 — Cylindronotus gibbicollis Faldermann,
1837; 11 — Stenomax aeneus (Scopoli, 1763); 12 — Hedyphanes laticollis
Fischer in Ménétriés, 1832.

Figs. 6-12. Apical part of elytra and abdomen, ventral view.

6 — Helops coeruleus steveni Krynicky, 1834; 7 — Armenohelops
armeniacus Nabozhenko, 2002; 8 — Zophohelops koheri Skopin, 1960; 9 —
Catomus antoniae Reitter, 1890; 10 — Cylindronotus gibbicollis Faldermann,
1837; 11 — Stenomax aeneus (Scopoli, 1763); 12 — Hedyphanes laticollis
Fischer in Ménétriés, 1832.

Hecmorpss Ha KcepodMABHOCTD MHOIMX TPYIII
Helopini, oHy coxpaHuAu psip NPU3HAKOB, KOTOPbIE I'O-
BOPSIT O HEBO3MOXKHOCTU OOUTAHNUS B PE3KO 3aCYIIAUBBIX
YCAOBUSIX (KaK MpeACTaBUTeAN MOAceMelicTBa Tentyriinae
" Apyrue nmyCTbIHHbIE ‘lepHOTeAKI/I)Z HaAn4ye Xopoulo pas-
BUTBIX MEMOPaHO3HBIX 00pa30BaHUIT B POTOBOM almapare
” MeXAy crepHuTamu Oproumka [MeaBeaeB, 1959] (xapak-
TepHO AAsI BCell TpUOBI); cAabast CKAEPOTH3ALMsI IOKPOBOB
110 CPAaBHEHUIO C APYT'VIMU ITyCTBIHHBIMUY Y€PHOTEAKAMMU.

Ba>kHbIM acIIeKTOM B (DUMAOreHEeTHYEeCKOM OTHOLLe-
HUM CYUTAIOTCSI OCOOEHHOCTY CTPOEHMSI T€HUTAAUI CaM-
nos Helopini. BiepBble cTpoeHne reHUTaAbHOrO ammapa-
Ta CaMLOB AASI CCTEMATUKK TPUOBI OBIAO MCIIOAB30BAHO
¢bpaHuysckum nccaepoBatreaeM M. AHTyaHoMm [Antoine,
1947]. Pabora aTOro aBTOpa MepeBepHyAa MIPEACTABAEHMSI
CIIELMaAMCTOB O KAACCUBUKALIMY M POACTBEHHBIX OTHOLIIE-
Husix BHYTpu Tpubs1 Helopini. B paabHertiem @. DcrnaHboA
[Espaiiol, 1956] Ha ocHOBaHMM CTPOEHUsSI TEHUTAAUN Pas3-
aeana Tpuby Ha ABe Tpubnl — Helopini u Cylindronotini.
M. B. HaboxeHko [2002a] mpeaA0XX1A, UCTTOAB3YS 0COOEH-

HOCTM CTPOEHMsSI TEHUTAAMI CaMLIOB, IOAOBBIX POTOKOB
CaMOK U MOPGOAOTMY AMYMHOK, CHU3UTD PaHI 3TUX TPUO
Ao oatpu6b (Helopina u Cylindronotina) B cocTaBe Tpu6st
Helopini.

CxemarnyHoe U300paXkeHMe CTPOEHMsI sAearyca
camuoB TpubOpr Helopini OGbIAO IpPeACTABAEHO B BBILIEY-
HOMSIHYTBIX paborax M. AHryana [Antoine, 1947] u .
dcnanpoaa [Espaiiol, 1956]. C.M. f6aokoB-XH30psiH
[Iablokoff-Khnzorian, 1964] Taxke aHaAM3MpoBas CTpoe-
HUe spearycoB camiuioB Helopini, BBIA€AMB HECKOABKO MX
TUMOB. A\O HACTOSIIEr0 BPeMeHM CTPOEHME DAearyca cam-
1oB Helopini siBAsieTCsT KAIOUEBBIM IPM3HAKOM AASL OIIpe-
A€AEHMST MEXPOAOBOTO POACTBA B Tpube. TeM He MeHee,
CTpO€EH€e TeHNTAABHOTIO alapara U3y4yeHO HEAOCTATOYHO,
MHOTMe NPU3HAKM HEAOOLIEHMBAKOTCS, APYIMM, HAa000pOoT,
MPUAQETCST MBAMIIHE BBICOKAs TaKCOHOMMYECKAs 3HA4YM-
moctb. Tak, B poae Xanthomus dopma napamep npaxTu-
YeCcKy He VMeeT TAKCOHOMUYECKOro 3HayeHMs, obAapasi
IIMPOKO M3MEHUYMBOCTBIO AU AePOPMUPYSCH 1O TO UAU
nHoyit npuurHe [Ferrer & Whitehead, 2002]. Hexoropsie
CTPYKTYpBI IEeHJCA, HANPSIMYIO CBSI3aHHbIE C KOIYASILIVEN,
BOOOII[e He PaCCMATPUBAIOTCS HU B OAHOI paboTe (Hampu-
Mep, aHAOdaaayc). C Apyroit CTOPOHBI, ONMCAHWSI TeHNTa-
AMIT CaML[OB B pab0OTax MHOIMX aBTOPOB CTPAAAIOT HETOY-
HOCTbIO, @ PUCYHKU CAEAQHbI HE O¥eHb KOPPeKTHO. Tak, Ha
pucynke @. dcraHboaa [Espaiiol, 1956, fig. 1b] xpas daano-
6a3bl 3aKPBIBAIOT €€ BEHTpaAbHYI0 cTopoHy Y Cylindronotus
funestus Faldermann, 1837. Ha camom aeae kpast ¢paaroba-
3bl Y BUAOB Cylindronotus He MOAHOCTBIO IPUKPBIBAIOT €€
BEHTPAABHYIO CTOPOHY, 3Ty POAb BBIITOAHSIET MeMOpaHa. B
pabore Ax. ®eppepa u I1. Yaitrxepa [Ferrer & Whitehead,
2002] spearycel BUAOB popa Xanthomus HapycoBaHbI He-
TOYHO, He M300pa)keHbl He TOABKO AMAarHOCTMYECKNe Mpu-
3HaKM, HO Ba)XKHeIlllle CTPYKTYphI saearyca (EHUC U ero
CKAEPUTDI, BEHTPaAbHble OTPOCTKU ITapamep). B pesyaprare
ABTOPBI UCIIOAB30BAAY AMATHOCTUYECKUE MPU3HAKY, KOTO-
pble MMEIT HeOOABIIOe TaKCOHOMMYECKOe 3HadeHue. Vc-
XOASL 113 BBILIECKA3aHHOT'O, MbI CUMTaeM HEOOXOAMMBIM ellle
pa3 OCTAHOBUTHCS HA CTPOEHUM dAearyca CaMLoB pasAny-
HBIX Ipymit Tpu6bI (TabA. 1). B mpeAbIAyLyX Hammx padorax
y>Ke AQBAAVICh KAIOUEBbIE XapaKTEPUCTUKMU STUX CTPYKTYP U
KkAaaccudukaumst tunos renutaanii Helopini [Nabozhenko,
2001; Haboxenko, 2002 a, 2002 6].

ITomuMo mpuBeaAeHHBIX B Tabauile 1 mpu3HAKOB, Ie-
Huc Helopini umeer BHyTpeHHUI MeloK (3HAOMAAAYC).
®opma sHA0(DAAAYCA TPOCTAST, B BUAE YTAOBUAHO MAM CAQ-
60 M3OrHYTOrO MEIIKA, YaCTO CO CA)KEHHO [IOIIePEYHO
MOPIIVHUCTOCTHIO B OCHOBAHUM.

McxopHbiM TUIIOM 3pearyca B Tpube Helopini mox-
HO, BEPOSITHO, CUMTATh HAAACCOMAHBI, a HanboAee Mpo-
ABMHYTBIM — XeaomnouaHbiit [Nabozhenko, 2001]. Aas
HAAQCCOMAHOTO dA€aryca XapakTepHbl IAe3UMOpQHbIe
4epThl CTPOEHMsI: HECPOCIINECS BEHTPAAbHbIE OTPOCTKMU
rapamep, OTCYTCTBME LIETUHOK AU LIMIUKOB Ha Iapame-
pax (He XapaKTEePHBIX AAsL TEHEODUOHUA B LIEAOM), Kpasi
($haar06a3bl HA BEHTPAABHOI CTOPOHE COEAMHSIIOTCSI C I10-
MOIIBI0 MeMOpaHbl. XEeAONMOMAHBII TUIT dAearyca Xapak-
TEPU3YEeTCsI IPOTUBOIIOAOXKHBIMYU alIOMOPGHBIMM TPU3HA-
Kamu (TabA. 1).

C sAearycom camiia TECHO CBSI3aHbL I APYIMeE CTPYK-
TYpBbI, He OTHOCSIMECS K reHuTaAbHOMYy ammnapaTty. K VIII
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Tabauua 1. Tumnsl apearyca B Tpube Helopini u nx ocHoBHbIe MOpdOAOTMYECKIIE XaPAKTEPUCTUKI
IMToarpuba Tun spearyca OcCHOBHBIE XapaKTepUCTUKN
Helopina XeAoOnuoMAHbBII ITapamepbl CMABHO CKA€POTM30BaHHbIE, YIIAOLIEHHbIE AOP-
(Bce poab! moATprOE! Helopina) COBEHTPAAbHO; IOBEPXHOCTD NapaMep MOKPbITA IMNITKAMU AU
(puc. 17) OuYeHb TOHKVMI IIe TMHKaMU, HalIPaBA€HHbIMM Ha3aA; BEHTPAAb-
Hble OTPOCTKM TTapaMep CPacTaITCS B AAMHHYIO MAAQCTUHKY U
MPUKPBIBAIOT MEHNC C BEHTPAAbHOM CTOPOHBI IO BCeWl AAMHE
dbaaaro6aspl; TapHbIE CKAEPUTHI MEHMCA MOYTU BCETAQ CPOCLIN-
€Cs1 C OCHOBHOJI TPETY AU OYEHDb COAVKEHHbIE.
Cylindronotina | LImAMHAPOHOTOUAHBIIT ITapamepbl CMABHO CKA€POTU30BAHHbIE, YIIAOLEHHbBIE AOD-

(poabt Cylindronotus, Odocnemis,
Stenomax, Armenohelops, Reit-
terohelops, Stygohelops)

(puc. 13-14)

COBEHTPAABHO, MOT'YT OBITb CUABHO YAAMHEHHBIMY U1 Y3KUMU UAU
KOPOTKMMM Y 3aTHYTBIMY BePIIMHOM BBEPX; IIOBEPXHOCTD Iapa-
Mep TAaAKast; C AOPCAaAbHO CTOPOHBI ITapaMephl YacTo ¢ TAybo-
KMM HPOAOABHBIM )XEAOOOBMAHBIM BAABAEHMEM; BEHTPAaAbHbIE
OTPOCTKM ITapaMep KOPOTKMe, He CPOCIIMECS MAM CPOCIIMeCs
TOABKO Ha CaMOM BeplIMHe, TeHUC C BEHTPAAbHON CTOPOHBI
MIPUKPBIBAeT MeMOpaHa; MapHble CKAEPUTHI TIEHNICA MOT'YT OBITh
COEAVHEHBI 110 BCEIl AAMHE MAY BOOOIIE HE COEAMHEHBI

Haaaccoupnpiin

(poapt Nalassus, Xanthomus, Ectro-
mopsis (part..), Turcmenohelops,
Pseudoprobaticus, Zophohelops)

ITapamepsl cAa00 CKAEPOTM30BAHHBIE, MOAYNPO3PAYHBIE,
Ha BeplUIVHe BI)ITHHYTI)I B AAT€pPaAAbHO yHAOHIeHHbIﬁ KVADB; I1O0-
BEPXHOCTD NapaMep IAaAKasi, MHOTAQ C PEAKON IMYHKTUPOBKOIL;
BEHTPaAbHbIE OTPOCTKY NapaMep TaKue Xe, KaK y LIMAMHAPOHO-

(puc. 15-16)

TOVIAHOTO TUIIQ; ITAPHbIE CKAEPUTHI ITIEHVCA HE CAUTDIE

CTEpHUTY OpIOIIKA CaMLa I[PUKPENASETCsS racTpaAbHAs
crivkyAa (spiculum gastrale), mo xapakrepy cBoux ¢QyH-
KUMI CBsSI3aHHAs C TIOAOBBIM ammapatoM camia. OHa co-
CTOUT U3 ABYX CTEP)XHEBUAHBIX CKAEPUTOB, HECYIUX HA
BEpLIVMHE AOMACTU U OTAEAEHHBIX OT CKAEPUTOB IIBOM,
YTO TOBOPUT 06 UX HE3aBUCUMOM BO3HUKHOBEHUU B pe-
3yAbTaTe CKAEPOTM3ALMU MEeMOPAHO3HBIX IIOBEPXHOCTEL.
Crep)KHEBMAHBIE CKAEPUTHI COEAVIHEHBI ABYMST MEMOpaHa-
MU, HVDKHSISI M3 KOTODPBIX HAIPABASIETCS K 3aAHEMY KpParo
VII crepHuTa, a BepxHss oOpasyeT AHO MeMOpPaHO3HOTO
BMecTHAMIA daearyca [Measeaes, 2001]. CrepxHeBUA-
Hbl€ CKAEPUTDI BCETAQ CAUTDI Ha BEPIUMHE B AAVIHHBIN UAU
KOPOTKUIT 00umit CTBOA. AAMHA 00Lero CTBoAa Hampsi-
MYI0 KOPPEAUPYET C AAMHOI paar06asbl sA€aryca, Tak Kak
BEPILIMHHbIA CTBOA COEAUHSIETCS MBIIILION C OCHOBAHUEM
daanobassr [MepBepeB, 2001]. DyHKUMOHAaAbHOE 3Ha-
YyeHue I'aCTpaAbHOI;I CH]/[KYA])I COCTOUT B YBeAVI‘{eHI/II/I Ha-
ASKHOCTM (UKCALMY DAEAryca Mpy KOIYASLMHU, KOTOPast
AOCTUraeTCsl PasAMYHBIMU TYTSAMU. B IepByo ouyepeab,
9TO CMABHAsi S-00pasHasi M30THYTOCTb CTEP)KHEBUAHBIX
CKAEPUTOB TIPU PaCcCMOTPEHMU COOKY, YTO KOPPEAUPY-
€T, KaK [IPaBUAO, C HEDOABLION AAMHOI OOLIEro CTBOAA U
3HAYMTEABHBIM YTOALIEHMEM CTep)kHeil (puc. 23-24). Ta-
KO€e CTPOEHME TaCTPAAbHOM CIIUKYABI HAOAIOAQETCS Y PsIAQ
BupoB Cylindronotus w Odocnemis (moapop Heloponotus).
Caabast S-ob6pasHas M30THYTOCTb CIIMKYABI M AAVHHBIN
OOIUIT CTBOA C TIOAHOCTBK) CPOCIIUMMUCS UAM CAUTHIMU
TOABKO Ha BEpIIMHE CKAEPUTAMM XaPaKTEPEH AAS LiM-
AVIHADOHOTOMAHBIX BUAOB moaTpubnl Cylindronotina us
poaoB Armenohelops, Odocnemis (s. str.), Reitterohelops
(puc. 21-22). HanaccoupHble TIPEACTABUTEAU STOM TIOA-
Tpubs! (Nalassus, Ectromopsis, Zophohelops, Xanthomus,
Pseudoprobaticus) UMeOT AOBOABHO ILIMPOKO PACCTABAEH-
HbIE CTEP>KHEBUAHBIE CKAEPUTBI C KOPOTKUM OOIUM CTBO-
AoM (puc. 19-20). Y BupoB nmoarpubst Helopina crpoenne

racTPaAbHON CIMKYABI O0A€e OAHOOOpasHOe M Xapakre-
PU3YeTCsl YTOALEHHBIMU U HPSIMBIMU CTEP)KHEBUAHBIMIU
CKAEPUTAMU, KOTOPbIE TIOAHOCTBIO CAUBAIOTCSL B AAVHHBII
00wt cTBoA (puc. 18-25). Auub y Adelphinus (moptpuba
Nephodina) ckaepuTb! Ha BeplnHe He CAUTHI (p1C. 26).
HekoTopble 3aKOHOMEPHOCTI MOXHO IIPOCAEAUTD U B
CTPOEHUM BePLIMHHBIX AOMIACTEN [ACTPAABHOI CIIUKYABL B
noarpube Helopina A0macTyt CIUMKYABI O4€Hb YAAUHEHHBIE,
CMABHO CKA€POTU30BAHHBIE I PACIIOAOXKEHBI OTBECHO OT-

13 14

Puc. 13-16. 13 — spearyc Reitterohelops kulzeri (Skopin, 1960),
BEHTpaAbHasl CTOPOH; 14 — To e, BuA cOOKy; 15 — spearyc Zophohelops
pangazensis Medvedev, 1987, BeHTpaAbHasl CTOPOHA; 16 — TO Xe, BUA
cOOKYy.

Figs. 13-16. 13 — aedeagus of Reitterohelops kulzeri (Skopin, 1960),
ventral view; 14 — the same, lateral view; 15 — aedeagus of Zophohelops
pangazensis Medvedev, 1987, ventral view; 16 — the same, lateral view.
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HOCUTEABHO BETBEN racTPaAbHOI CIMKYABI (puc. 18-25).
W3 mpeacraButeaeit moatpubst Cylindronotina crpoenne
BEPIIMHHbBIX AOIACTEN, MPUOAIDKAIOLIeeCs K YKa3aHHOMY,
MIMEIT HeKOTOopble BUABL popa Cylindronotus, Odocnemis.
OcraAbHble BUADBI LIMAMHAPOHOTOMAHON BETBM MOATPUOBI
Cylindronotina uMerT cAab0 CKAEpOTI30BaHHBIE, AOCTa-

43

TOYHO KOPOTKME AOTACTH, PACTIOAOYKEHHbIE TIPAKTUYECKHU
rOPU30HTAABHO OTHOCUTEABHO BETBEI TaCTPAABHON CIIM-
KYABL. MYyCKyAarypa, CBsI3aHHAsI C TacTPAaAbHON CITUKY-
Aoi1, moApo6HO oncaHa B pabore [.C. MeaBeaeBa [2001].
MOXXHO BBIAEAUTH HECKOABKO TUIIOB CTPOEHUS FaCcTPaAb-
HOJI CIIUKYABL: (Ta0A. 2).

Tabanwa 2. Tumsl racTpasbHOI CiuKYAbI B Tpube Helopini 1 1x ocHOBHbIe MOP(hOAOTIeCKIe XapaKTePUCTUKI

Cylindronotus, noppoa Heloponotus
poaa Odocnemis)

IToarpuba Twur racTpaAbHON CITUKYABI Mopdoaornueckre xapaKTepUCTUKN
Helopina XeAOnMOMAHBIN CTep>XHU YTOAILIEHHbIE, CUABHO COAVDKEHHbIE, IIpU
(puc. 18-25) paccMOTpeHuM COOKY IpsiMble, Ha BEpLIMHE CAMBAIOLIMECS
B OTHOCUTEABHO AAVMHHBIN OOIIMI CTBOA; AOIIACTY CITMKYABI
PaCIIOAOXKEHBI 3aMETHO OTBECHO OTHOCUTEABHO CTep KHell;
HapY>KHbII Kpall AOIIAaCTell B OCHOBAaHMM YaCTO BBITAHYTbIN
B AAVIHHBII OTPOCTOK.
ApeAbduHOUAHBII Takoe xe CcTpoeHMe, KaK M NPEABIAYLIMIA TUII, TOABKO
(Buasb! Tpn6BI Nephodiini) CTep)KHEBUAHbIE CKAEPUTBI Ha BepILUMHE BOOOIe He CAUTHIE,
(puc. 26) a HapY>KHBII Kpail AomacTeit 6e3 OTpOCTKa.
Cylindronotina | LIMAMHAPOHOTOMAHBIT (BMABI pOAQ CTep>KHU yTOAILeHHbIE, IIPOKO Pa3ABUHYTbIE; OO

CTBOA KODOTKUI, OY€Hb PEAKO AAMHHBIN; CTeP>KHU IPU pac-
cMOTpeHUr COOKY CMABHO S-0Opa3HO M30THYThIE; AOTACTHU

Armenohelops, Reitterohelops)

(puc. 23-24) CIIMKYABI PACIOAOKEHbI 3aMETHO OTBECHO OTHOCUTEABHO
CTep>KHell.

OAOKHeMOUAHBII CrepsxHu COAVDKEHHBIE, TP PACCMOTPEHNN COOKY Ipsi-

(Buabl  popa  Odocnemis,  Kpo- | Mble, AOIIACTU PACIIOAOXEHBI CAAOO OTBECHO OTHOCUTEABHO

Me moppopa Heloponotus, pPoABI | CTepKHeil

(puc. 21-22)

HaaaccouaHsiit CTep)XHM LIMPOKO PABABUHYTBIE, IPU PACCMOTPEHUN
(Bce ocTaabpHbIe popbl Helopini) cOOKy oueHb cAab60 S-00pa3HO M30THYThIE; OOLINIT CTBOA KO-
(pnc. 19-20) POTKMI AU He BBIPaKeH.

S-00pasHy0 M30THYTOCTb M AAVIHHBIN OOIMIT CTBOA
MBI pacCMaTpyBaeM Kak IIPOABMHYTbIE IIPU3HAKM.

Coraacno I.C. MepBepeBy [2001], B Tpube Blaptini
CTEeP>KHEBMAHDIE CKAEPUTDBI MCXOAHO OBIAM PaCIIOAOKEHBI
000COOAEHHO, & B IIPOLIECCE IBOAIOLINN IIPOVICXOAMAO CAU-
sIHV€ CTEP>KHEBMAHBIX CKAEPUTOB B MX IEPEAHEN YacTu C
obpasoBaHueMm obiero crBoaa. B Tpube Helopini HabAro-
AQIOTCSI QHAAOTMYHBbIE TEHAEHLMM B 3BOAIOLIUM CIMKYABI,
HO TpeoOpa3oBaHMs B DPa3HBIX IPYNIAX MPOMCXOAAT B
MPOTMBOIIOAOXKHBIX HarnpaBAeHusix. Tax, Cylindronotus n
Heloponotus (poa Odocnemis), Ipy yTOALLLEHHOCTY V1 CUAB-
HOV S-00pasHOil M30THYTOCTM CKAEPUTOB, MMEIOT OYE€Hb
KODOTKMII OOIIMII CTBOA, TOTAQ KaK B APYIMX OAMBKMX
pOAAX MPU HAAMYMM AAMHHOTO OOIIero CTBOAA C XOPOIIO
CAUTBIMU CKAepuTamu HabAAaeTcst caabast S-oOpasHas
M3O0THYTOCTb Y HeOOADIIIAST TOAIMHA CTEPKHEN.

MO>XXHO IPOCAEAUTDb KOPPEASTHBHbIE CBSI3U B CTPOE-
HUM BA€aryca M raCTPaAbHOM CIIMKYABI camLja. AAsI BUAOB
C XEAOIIMOMAHBIM TUIIOM 3A€aryca CBOJMCTBEHHA FaCTPaAb-
Hasl CIMKYAQ XeAommoupHoro tumna (moarpuba Helopina).
B moarpube Cylindronotina Tpy OCHOBHBIX THUINA IacT-
PaAbHOI CHMKYyAbl. HaaaccoupHBII 3p€aryc Koppeampy-
€T C HaAACCOMAHOI TaCTPAAbHOM CIUKYAON. AASI BUAOB C
LVAVHADOHOTOMAHBIM TUIIOM 35A€aryca XapakTepHbI ABa
TUIA FACTPAABHOI CIIMKYABI — OAOKHEMOMAHBIN U LIMAVH-
APOHOTOVAHBDIN.

CrTpoeHue TOAOBBIX IIPOTOKOB CaMOK B Tpube
Helopini Takxe nMeeT HeMaAOBa)KHOE TAKCOHOMUYECKOE
3HaueHue. B. Ununkeap n AX. AoiteH [Tschinkel, Doyen,
1980] B cBoeit KAaccudmKaLMy MOMEIIAIT TIOAOBBIE ITPO-
Toku camok Helopini B TeneOpronaHsIil Kommaexc. I1pu
5TOM aBTOPBI MTPEACTABMAYN PUCYHOK TOABKO OAHOTO BUAQ
(Helops cisteloides Germar, 1824) co cBepHYTOI1 B KAYOOK
cnepmartekoit. Kparko crpoenue crepmartexu Helopini
U ee TAaKCOHOMMYECKOe 3HaueHMe PACCMOTPEHO B HAIIMX
npepblaymux paborax [Nabozhenko, 2001; HabosxeHko,
2002a, 20028].

IToaoBbie mpoToku camok B Tpube Helopini xapax-
TEPUBYIOTCA CAEAYIOIMMM OCOOEHHOCTSMM: BarvMHa He
HeCeT XeTOBBIX IIOAEN AU CKAE€PUTOB; KOMYASTUBHAS CyM-
Ka OTCYTCTBYeT (BBIPQ)KEHA TOABKO Y HEOIIVMICAHHOTO ellje
poaa u3 mycteiHu Kapakym); criepMaTeka OTHOCUTEABHO
AAVIHHAsI, MOXKET HECTU AaTepaAbHble OTPOCTKU (O4YeHb
PEeAKO pesepByapbl) MAM BETBUTHCS Ha KaHAABL; B TOV MAU
VHOJ1 CTETeH! BbIpa)KeH 0A3aABHBIN IPOTOK CIIEPMATEKU
— YaCTb CIIEPMATEKM MEKAY BIIaAEHMEM B Hee ITPOTOKA JKe-
Ae3bl 1 BarMHOIL; J)KeAe3a BIIAAAET B CIIEPMATEKY IMTOCPEAC-
TBOM IIPOTOKA, KOTOPBINI 00pa3oBaH B pe3yAbTaTe BBIILA-
YMBAHUS CAMOJI CIIepMAaTeKU U VIMEET CKAEPOTHM30BaHHbIE
CTEHKU; )KeAe3a TOHKas U AAMHHASI, B Pa3BEPHYTOM COCTO-
SIHUM OAHOM AAVHBI CO CIIePMAaTEKOV MAM MOJKET IPeBbI-
IIaThb AAMHY T€AQ CAMOTO JKyKa.
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17 18

Puc. 17-18.

17 — apearyc Probaticus vicinus (Allard, 1877), BeHTpaAbHast CTOPO-
Ha; 18 — racTpaabHas cnimkyAa Probaticus vicinus, BeHTpaAbHas CTOPOHa.

Fig. 17-18.

17 — aedeagus of Probaticus vicinus (Allard, 1877), ventral view;
18 — gastral spicula of Probaticus vicinus, ventral view.

ITo Tumy CTpOEHMs IIOAOBBIX IIPOTOKOB CaMOK TPU-
6y Helopini MO>)KHO AOBOABHO YETKO Pa3A€AUTb Ha TpuU
IPYIIIbL, KOTOPbIE B TOYHOCTY COOTBETCTBYIOT IPYIIIIAM 1O
TUITy dAearyca camia. IlepBast rpyma BKAIOYAEeT MOATPU-
6y Helopina, AAst KOTOpO#T XapakTepeH XeAONMOVIAHDIN
TUII TIOAOBBIX ITyTell caMKM (puc. 27): KaHaA CIepMaTeKu
AAVHHBI, AUXOTOMUYECKU MAU AQTEPAABHO AEAUTCS HA
HECKOABKO AAVHHBIX KAHAAOB, KOTODBIE, B CBOIO OYePEAD,
MOT'YT HECTU HECKOABKO AOCTATOYHO AAMHHBIX OOKOBBIX
OTPOCTKOB; JKeAe3a 00BIYHO AAMHHAS, KaK IPAaBUAO PaBHA
VAU HEMHOTO TPEBbILIAET [0 AAUHE CIIepMaTeKy; basaAb-
HBII1 IPOTOK CIIEPMATEKU XOPOLIO BBIPAXKEH; B 0a3aAbHOM
4aCTHU >KeAe3bl MHOTAA IPUCYTCTBYET KAAIaH B BUAE Ilepe-
TSDKKU M CKAAAKU CTeHKU KaHaAa (poa Helops). Bropon u
TPETUIT TUIIBI IIOAOBBIX IIPOTOKOB HAOAIOAQIOTCSI B IOATPU-
6e Cylindronotina. HaaaccoMAHBIiT TUIT CTPOEHUS XapaK-
TepeH AAs Tpymibl popoB Nalassus (Nalassus, Zophohelops,
Turcmenohelops, Ectromopsis u ap.) (puc. 28): ciepmarexa
AOBOABHO KOPOTKasI, NPEACTABAsIET CO0OJ eAMHBIT He-
BETBSILIMIICS KaHAA 0e3 AaTepaAbHBIX OTPOCTKOB; )KEAE3a
KOPOTKasl, He MPEBbILIAET AN CAETKA MIPEBBILIAET IO AAU-
He CIlepMaTeKy; 6asaAbHBII MPOTOK CIEPMATEKM OY€Hb
KOPOTKUIT, MHOTAQ TIOYTH He 3aMeTHblil. VIcKAroueHne us
HAAQCCOMAHOTO TUIA CTPOEHMSI MPOTOKOB IIPEACTABASIET
criepmareka npepcraBuTeAen nmoppoaa Helopondrus (pop,
Nalassus), koTopast UMeeT O4eHb KOPOTKIE AATePaAbHbIE
OTPOCTKU U MPUOAVIKAETCS K IMAMHAPOHOTOMAHOMY TUITY
CTpoeHMst. Y 9TOro moApoAa HAOAIOAQETCST TaKkXkKe IpO-
MEKYTOYHBIN, MeXAy rpynmnamu poaoB Cylindronotus n
Nalassus, xapaxktep cTpoeHus spearyca camua. Limamsa-
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Puc. 19-26. 19 — racrpaabHas crmkyaa Zophohelops pangazensis
Medvedev, 1987, BeHTpaAbHasi cTopoHa; 20 — TO e, BUA c60Ky; 21 — rac-
TpaAbHasi ClMKyAa Reitterohelops kulzeri (Skopin, 1960), BeHTpaAbHast CTO-
poHa; 22 — TO Xe, BUA COOKY; 23 — ractpasbHas crvkyaa Cylindronotus
batesi Allard, 1877, BeHTpaAbHasi CTOPOHa; 24 — TO Xe, BUA COOKY; 25 — rac-
TpaAbHasi CriMKyAa Probaticus subrugosus (Duftschmidt, 1812), BenTpaab-
Hasl CTOPOHa; 26 — racTpasbHas crikyaa Adelphinus ordubadensis Reitter,
1890, BeHTpaAbHasl CTOPOHA.

Figs. 19-26. 19 — gastral spicula of Zophohelops pangazensis
Medvedev, 1987, ventral view; 20 — the same, lateral view; 21 — gastral
spicula of Reitterohelops kulzeri (Skopin, 1960), ventral view; 22 — the
same, lateral view; 23 — gastral spicula of Cylindronotus batesi Allard, 1877,
ventral view; 24 — the same, lateral view; 25 — gastral spicula of Probaticus
subrugosus (Duftschmidt, 1812), ventral view; 26 — gastral spicula of
Adelphinus ordubadensis Reitter, 1890, ventral view.

POHOTOUMAHBIIL TUIT TOAOBBIX IIPOTOKOB XapaKTePeH AAS
rpymusl popoB Cylindronotus (Cylindronotus, Odocnemis,
Reitterohelops n aAp.) (puc. 29): ciepmareka AAMHHAs, C
MHOTOYMCAEHHBIMM AQTEPAABHBIMM OTPOCTKAMY; JKEAe-
3a AAMHHas, B 2 U 60Aee pasa AAMHHee criepMaTeky; Ga-
32ABHBIIT [IPOTOK CIIEPMATEKU MOXXET ObITH AAMHHBII UAU
epBa 3ameTHbI. CTpOeHMe ClIepMaTeK! y IPEACTaBUTEAE
LIMAMHAPOHOTOMAHO BeTBU TPUOBI MOXKET OBITH 1 OoAee
cAoXHBIM. Tak, y HeoncanHoi ewtte rpynmnst Caucasohelops
[Nabozhenko, in litt.] cnepmareka numeer cA0XHOE CTpOe-
HI€, BETBUTCSI HA TPU OYEHb AAVIHHBIX KaHAAQ, KOTOPBIE, B
CBOIO OYepeAb, HeCyT boAee TOHKME U KOPOTKME KaHaAbI, a
B OCHOBaHMM PaCIIOAOXEHBI KOPOTKME OTPOCTKU. [To Bcem
[pM3HAKaM CIIepMaTeKa y BUAOB TOI IPYIIIIBI IMEET XEAO-
MMUOVAHBIN 0OAMK.

Hamboaee crieynasu3ypoOBaHHYIO CIIEPMATEKY, HEeCy-
VIO ABa KPYIHBIX pe3epByapa (OAMH B 0a3aAbHOI YacTu
CIIepMaTeKy, APYroil — OAVKe K BepIIMHe KaHaAa) M KOPOT-
KIi€ AQTepaAbHbIE OTPOCTKM, UMEET MOHOTUIIMYECKUIT POA
Pseudoprobaticus (puc. 30), coueraromuii B cebe Kak BeCb-
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Puc. 27-30. IToAoBbI€ TPOTOKM CAMOK

Figs. 27-30. Female genital tubes

27 — Catomus karakalensis Medvedev, 1964; 28 — Nalassus brevicollis
(Steven in Krynicky, 1832); 29 — Odocnemis recticollis (Allard, 1876); 30 —
Pseudoprobaticus granipennis (Allard, 1876).

Ma MPOABMHYTbIE, TaK U apxauyHbie yeptsl [Nabozhenko,
2001].

VunuTbiBas, 4TO B MCXOAHOM COCTOSIHMM IOAOBBIE
IIYTU CaMKU Y TeHeOPMOHUA BKAIOYAIOT B CeOs BarumHy, B
KOTOPYIO OTKPBIBAETCsI IIPOTOK )KEAE3BI, a CllepMareKa OT-
CYTCTBYET, MOXKHO IIPEAITOAOKUTD, YTO BCSIKOE YCAOXKHE-
HUe CTPYKTYPBI KaHaAa CriepMareki, 6yab To oOpasoBaHue
pe3epByapoB, OTPOCTKOB VAU BETBAEHNUE, MOXXHO CYUTATD

9BOAIOLIMOHHO TIPOABMHYTBIM cOCTOsIHMEM. COrAacHO aTo-
My, caMbIM apxanyHbiM B Tpube Helopini MoxHO cumTarh
HAAQCCOMAHBIN TUIT TOAOBBIX IPOTOKOB, @ HaMbOAEe Mpo-
ABVHYTBIM — XEAOTIMOUAHBIIL.

Hecmorpst Ha To, uTo B Tpube Helopini Tun crpoennst
MTOAOBBIX ITPOTOKOB CaMK/ 4YacCTO KOPPEAMPYeT C TUIIOM
spearyca (puc. 40), HaaM4Me CAOXKHO YCTPOEHHOI KOMOU-
HUPOBAHHOI criepmareku y Pseudoprobaticus granipennis
[Allard, 1876], umeroiero HaxMeHee CIeLMAAU3UPOBAH-
HBIIl 9A€aryc HaAaCCOMAHOTO TMIIA, a TAaK>Ke CIepMaTeKku
xeaommoupnoro tuna y Caucasohelops [Nabozhenko, in
litt.], 06AaparOLIMX 5A€ATYCOM LIMAMHAPOHOTOMAHOTO THIIA,
HAaTaAKMBaeT Ha IPEANIOAOXKEHME O He3aBUCUMOM IIpe-
00pasoBaHuy ClIEpMATEKM B PA3AUYHBIX TPYIIIAX TPUOBI
Helopini. OueBuaHo, aTy Koppeasiuuio (puc. 40) caeayer ¢
OCTOPO>XKHOCTBIO IIPUMEHSITh B PACCY)XXAEHUSIX O duAore-
HETUYECKVX CBA35X M 9BOAIOIIIOHHO TPOABUHYTOCTH TOM
uan usoin rpymmbsl Helopini. C Apyroit cTopoHsl, mpeo6-
Pa3oBaHus CIIePMATeK! TAKOKe VIMEIOT OIPeAeAeHHbIe 3a-
KOHOMepHOCTU. TaK, He3aBUCYMO OT KOHKPETHOI'O CTpOe-
HUS KaHaAa CllePMaTeKy B KaKAOM CAy4Yae, HAaAaCCOMAHbBIE
TPYIIBL, 32 HEOOABIIMM MCKAIOUEHMEM, UMEIOT IPOCTYIO
criepMaTeKy 6e3 OTPOCTKOB M BETBAEHUIL U KOPOTKYIO XKe-
Ae3y, IMAMHAPOHOTOMAHbIE — CIIEPMAaTeKy C KOPOTKMMU
6OKOBBIMM OTPOCTKAMMU U AAVIHHYIO JKEAE3Y, @ XEAOIIMOMA-
Hble — 0053aTeAbHO€ HaANuMe HECKOABKIX KaHAAOB CIIep-
Mareku. TakuMm 00pasoM, CTPOEHME CIIEPMATEKM MOXXET
VIMeTb TAKCOHOMMYECKOe 3HaueHye Ha HAADOAOBOM YPOB-
He (HampuMep, AASL BBIAEAEHNSI TPYIII POAOB).

ConpspKeHHOCTh CTPOEHMS TIOAOBBIX IIPOTOKOB CaM-
KU 1 9A€aryca caMia He BCerAa 00bsICHIMA C TOUKY 3peHMs
dyHK1MIT 5TUX CTPYKTYp. OcHOBHAS PYHKLMS CliepMaTeKu
COCTOUT B HAKaIAMBAaHUY CAMKOI1 CIIEPMBI C LIeAbIO ITOCAE-
AYIOIL[ETO OTIAOAOTBOPEHMS SINLIeBOI MPOAYKLIUY, T0OSTOMY,
yeM 00AblIIe 00beM BHYTPU ee KaHaAd, TeM OOAbIIIee KOAM-
YeCTBO CIepPMbI MOXXET B HEro BMECTUTLCS. YBEAUYeHUe
o0beMa MOXXET AOCTUTATbCA PasHbIMU IMYTAMU. B opHOM
CAyYae 3TO IIPOCTOE paclLIMpeHye CliepMaTeKy 1 mpeobpa-
30BaHNe ee B IIAPOBUAHYIO VAW MEIIKOBUAHYIO CTPYKTY-
py (y muorux Adephaga, Polyphaga). B Apyrom cayuae sto
BBITATMBAaHME KaHaAQ CIIeDMAaTeKu B AAVHY U AaAbHelilee
YCAO’KHEHIE €r0 CTPYKTYPBI 32 CYET 0Opa30BaHMSI pa3ANY-
HBIX OOKOBBIX BBIPOCTOB U pPe3€pPBYapOB (XapaKTepHO AAS
TeHeOPUOUAHDIX CEMEVICTB )KYKOB). AAsT 4ePHOTEAOK TPU-
661 Helopini xapaxkTepeH BTOpoit myTb. DyHKIMM >KeAe3bl
CriepMaTekyl He BBISICHEHbI, M Ha 3TOT CYeT CYLIeCTBYIOT
pasAMuHble MHeHMs. Psa aBTOPOB CKAOHSETCS K MBICAN,
YTO )KeAe3a CAYXXUT AASA Pa3KVPKEHUsS CIepMbl IIPU AQAb-

Tabauua 3. Tumner AmanHox Tpubsr Helopini n nx mopdoaormnyeckre ocobeHHocT

IToaTpuba Tun AnunHKM Mopddoaoruyeckrie 0co6eHHOCTH
Helopina XeAOnUOMAHBII Ha yporomdax He BbIpa)keHbl HEOOAbIIE OYrOpPKOBMAHBIE
(puc. 37-39) BBIPOCTBHI.
Cylindronotina LIMAMHAPOHOTOUAHBIN Yporomdsl ¢ 6yropKOBUAHBIMM BbIpOCTaMu. BepxHsisi ry6a Ha
(puc. 33-34) HapY>KHOJ IOBEPXHOCTH AMcKa ¢ 10 KpaeBbIMM XeTaMU. Beilite ypo-
romd HaxOASATCs 2 HETAYOOKUX SIMKOBMAHBIX BAABAEHMSL.
Haaaccoupnbni Vporomdsl ¢ OYropkoBUAHBIMU BBIpOCTaMMU. BepxHsist ryba
(puc. 31-32) Ha HapY>KHOI MOBEPXHOCTU AMCKA C 8§ KpaeBbIMM XeTaMu. Bbiile
yporomd HaxoAATCs 2 TAyOOKMX KQHAAOBMAHBIX BILSTYMBAHNSL
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Puc. 31-39. 31 — BepxHss ryba awumuku Nalassus faldermanni
(Faldermann, 1837) [rio BeisoBoit, [nasipoBy, 1956]; 32 — BepxHsisi ry6a Au-
unHKu Zophohelops sp.; 33 — Bepxusisi ryba amannku Odocnemis perplexus
(Ménétriés, 1848) [no Brisosoi, [nuasiposy, 1956]; 34 — Bepxusist ryba Au-
unuku Odocnemis douei (Allard, 1876) [mo BeisoBoit, [masipoy, 1956]; 35
— VIII u IX cermentsl anunuxu Nalassus brevicollis (Krynicky, 1832), Bup
c60ky; 36 — VIII 1 IX cermeHTs! AMumHKu Zophohelops sp., Bup cO60Ky; 37 —
VIII n IX cermentsl anunnku Helops coeruleus steveni (Krynicky, 1834), Bua
cOoky; 38 — VIII u IX cermentsr anunnku Nalassus brevicollis (Krynicky,
1832), AopcaabHasg ctopoHa; 39 — VIII u IX cerMeHTbl AMYMHKU Helops
coeruleus steveni (Krynicky, 1834), AoopcaabHasi CTOpOHa.

Figs. 31-39. 31 — larval labium of Nalassus faldermanni (Faldermann,
1837) [after Bysova, Ghilarov, 1956]; 32 — larval labium of Zophohelops
sp.; 33 — larval labium of Odocnemis perplexus (Ménétriés, 1848) [after
Bysova, Ghilarov, 1956]; 34 — larval labium of Odocnemis douei (Allard,
1876) [after Bysova, Ghilarov, 1956]; 35 — VIII and IX larval segments of
Nalassus brevicollis (Krynicky, 1832), lateral view; 36 — VIII and IX larval
segments of Zophohelops sp., lateral view; 37 — VIII and IX larval segments
of Helops coeruleus steveni (Krynicky, 1834), lateral view; 38 — VIII and IX
larval segments of Nalassus brevicollis (Krynicky, 1832), dorsal view; 39 —
VIII and IX larval segments of Helops coeruleus steveni (Krynicky, 1834),
dorsal view.

HeitieM onAopaorBopennu [lIBanBuy, 1949]. He mnckarwo-
YEHO, YTO CEKPETUCTbIE BBIAEACHUSI )KEAE3bl HEOOXOAUMBI
AASL BpPEMEHHOJ KOHCepBallMM CIEPMbI IIepep BBIXOAOM
SuL.

BeposiTHO, yBeAnueHre 00beMa 3a CYET YCAOKHEHUS
criepmartexu y Helopini cBsizaaHO ¢ AAMTEABHOCTBIO IIEpHIO-
A2 PadMHOXKEHNS U TIOTAITHBIM CO3PEBAHMEM SIULI.

DAearyc BBIMTOAHSIET, KaK M3BECTHO, KOMYASITUBHYIO
¢bynkumio. CBsi3b CTPOEHUSI A€Aryca CaMLOB C OIpeAe-
AEHHBIM CTPOEHVEM ITOAOBBIX IPOTOKOB CAMOK He IIPOCAe-
JKUBaeTCsl. B AAHHOM cAyyae MbI CUMTaeM 3TOT (PaKT HEBbI-
SICHEHHOJ MeXCTPYKTYPHOI KOppeAsLMeil.

Koppeasiuu HabOAIOAQIOTCST HE TOABKO B PA3AUYHBIX
CTPYKTYpax MMaro, HO 1 B CTPOEHUU AUYMHOYHBIX 1 IMa-
ruHaAbHbIX cTapmit Helopini. OcobenHoctn Mmopdororuu
[IO3BOASIIOT BBIAEAUTD TPU TUITA AUMMHOK ITPEACTABUTEAEN
TpubEI (TabA. 3)

Kak 1 B MpeAbIAYLIMX CAyYasiX, KOppeAsLysi HabAo-
AQ€eTCsl o0 TpeM MOP(OAOrMYECKUM AMHUSM. B AaHHOM
CAyYae MOXXHO OTMETUTD, YTO YPOromdbl UrPAIOT POAb B
$hOpMUpPOBaHMYM T€HUTAABHOIO amapara M MX CTPOeHUe
HANpsIMYI0 KOPPEAUPYET CO CTPOEHMEM TeHMUTAAUI caM-
1J0B MMaro. BoopyskeHue BepxHeil I'yObl AQeT HAM BO3MOX-
HOCTb TMIPOCAEAUTH POACTBEHHbIE CBSI3M OTAEABHBIX POAOB
U TIOATBEPAUTH 000COOAEHHOCTD LIMAUHAPOHOTOUAHBIX U
HAAACCOMAHBIX TPYII, OAHAKO He OTBeYaeT Ha BOIPOC O
KOPPEASITUBHBIX CBSI3SIX CTPOEHUST POTOBOTO aIlliapara Au-
YMHOK CO MHOTMMY MMarnHaAbHbIMU CTPYKTYPaMMU.

Takum 06pa3om, Mbl MOXXEM HAMETUTb TPU OCHOB-
HBIX MOP(}OAOTMYECKUX TUMA PAZAUYHBIX CTPYKTYp WU,
COOTBETCTBEHHO, TPU SBOAIOLMOHHBIX HarlpaBAeHus (xe-
AOIIMOVIAHBIE, LVAMHADOHOTOMAHbBIE Y HAAQCCOMAHBIE).
KoppeAsiTuBHbBIE CBSI3M Pa3AUYHBIX CTPYKTYp STHX Tpex
MOP(OAOrMIECKMX TUIIOB ITOKA3bIBAIOT AOCTATOYHO YeT-
KIi€e IpaHuL{bl HOATPUO 1 rpynm poaoB (puc. 40). Tak, ape-
aryc, OAOBBIE IPOTOKY, FACTPAABHAS CIIMKYAQ U AUYMHKA
XEAOMMOUAHOIO TUIA XaPAKTEPHBI TOABKO AASI TIPEACTABU-
Teaelt ToATpuObl Helopina. Te >ke camble CTPYKTYpBI M-
AVIHADOHOTOMAHOTO TUIIA XaPaKTEPHbI AASI LIUAMHAPOHO-
TouAHOI BeTBU MOATpu6ObI Cylindronotina: Cylindronotus,
Odocnemis, Stenomax, Reitterohelops, Armenohelops.
HaxoHel] HaAaCCOUMAHBIT MOPDOTUIT YIIOMSIHYTBIX CTPYK-
TYpP XapaKTepeH AAsS HAAACCOMAHOV BETBU IOATPUOBI
Cylindronotina: — Nalassus, Ectromopsis, — Xanthomus,
Zophohelops, Turcmenohelops.

B cBsi3u C BbllIECKa3aHHBIM BCTAET BOIPOC O COBpe-
MeHHO cucteme Tpubbl. [ToaTpnb6a Helopina TpakTyercst
COBpPEMEHHBIMU 3a[TAAHOEBPOIEIICKUMI CIIELIMAANICTAMHI B
paHre TpUObI MPAKTUYECKH B TEX IPAHMULIAX, KOTOPbIe OBIAU
ycranoBAeHsl ®. DcrnanboroM [Espaiiol, 1956]. Muenus o
cucteme mopTpu6s! Cylindronotina (tpuba Cylindronotini
sensu Espanol, 1956) pacxoasrcs. Kpatko paccMoTpum uc-
TOPUIO HaOOAEe CIIOPHBIX BOIIPOCOB CUCTEMbI TOATPUOBL.

3. Aaaapa [Allard, 1876; 1877] cumTaa TAKCOHBI
Cylindronotus, Nalassus, Stenomax, Odocnemis camocTo-
siTteAbHbIMU popamu, a Omaleis — noppopom Stenomax. T.
3enpant [Seidlitz, 1895] a1y ke TAKCOHBI CYMTAA TIOAPOAQ-
mu popa Helops. 3. Penrrtep [Reitter, 1922b] TpakToBaa BbI-
lIeyKa3aHHble TPYIIbI Kak IOAPOABL popa Cylindronotus.

Ao nHauaaa 80-x ropoB XX croaerust pop Nalassus
3aMMaAHOEBPOIENCKIE VUCCAEAOBATEAU CUYUTAAU  CaAMO-
crositeAbHOU rpymmoit [Espafiol, 1956, 1959, 1961, 1974;
Ardoin, 1958; Canzoneri, 1960, 1972]. Auuib B pabore M.
AnryaHa [Antoine, 1947] pop Nalassus ¢urypupoBaa Kax
OAPOA popa Stenomax. OAHAKO POCCUIICKUE UCCAEAOBA-
Teau [MepBeaeB, 1965, 1987a, 19876; Measeaes, Hemeco-
Ba, 1985; AHreaoB, MeaBeaeB, 1981] He mpusHaBasu sTy
KAaccuUKALUIO U IPUAEPKUBAAKUCEH cuUcTeMbl O. Peirrre-
pa [Reitter, 1922b]. Hauunast ¢ 80-x ropoB XX croaerus,
HEKOTOpble 3allaAHOEBPOIIENICKME MCCAEAOBATEAU CO-
LIAMCb Ha MHeHuu, 4yto TaKcoHsl Nalassus, Odocnemis He
MOT'YT CYLI€CTBOBaTh B PaHI'€ CAMOCTOSITEABHBIX POAOB U
AOA>KHBI OBITh BKAIOYeHBI B pop Cylindronotus B xauecTBe
moApopoB. Takum obpasom, poa Cylindronotus 6s1a 3HaUM-
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Puc. 40. CxeMa 9BOAIOLIMY CTPYKTYP ¥ MEXCTPYKTYPHBIX Koppeasituit B Tpube Helopini.
A — apeapduHOVAHBIT THI; C — LMAMHAPOHOTOMAHBIN TUIT; H — XeAormouassit tui; N — HaAacCoMAHbIi TUI; O — OAOKHEMOMAHBI TUIL; Ps — T

“Pseudoprobaticus”; Ch — tun “Caucasohelops”; T1 — npepxosast popma.

1— TacTpaAbHasl CIIMKYAQ; 2— SAearyc caMuoB; 3 — noAoBble IIPOTOKM CaMOK; 4 — AVYVHKA.

= MexXCTpyKTypHble Koppeasiuuu (structural correlations).
—>  sBoAoLus CTPYKTYp (evolution of structures).
- oTcyTcTBue Koppeasitmu (without correlation).

Fig. 40. Evolution of structures and structural correlations in the tribe Helopini.
A — type "Adelphinus”; C — type "Cylindronotus”; H — type "Helops”; N — type "Nalassus”; O — type "Odocnemis”; Ps — type "Pseudoprobaticus”;

IT — ancestral form.

1 — gastral specula; 2 — aedeagus; 3 — female genital tubes; 4 — larvae.

TEABHO PACIIMPEH U IOAYYMACS, Ha Halll B3TASIA, COODHBIM.
B pesyAbpraTe cOBpeMeHHas CHCTEMA MAAO OTAMYAETCS OT
kaaccudukauum . Penrrrepa [Reitter, 1922b], He cuuras
nckAloueHns us popa Cylindronotus XeAOMOMAHOTO POAQ
Nesotes. OpHaKO pabOTBhI, B KOTOPBIX ObI 00CY)XAQAQCh U
apryMEeHTHMPOBAAACh 3Ta CUCTEMA, OTCYTCTBYIOT, IOSTOMY
MIPUYMHBI, 110 KOTOPBIM BbIllIeyKa3aHHbIE TAKCOHBI IIOMe-
ieHbl B poa Cylindronotus, He COBCEM MOHSTHBI.

Kak mokaszaHO B AaHHOM paboTe, HAAACCOMAHBIE U
LMAMHAPOHOTOMAHBIE POABI — ABE Pa3AUYHbIE SBOAKOLIM-
OHHbIE BETBU, I09TOMY HELleAeCO0OPa3HOCTh BKAIOYEHUS
HAAQCCOUAHBIX POAOB B pop Cylindronotus, Ha Hal B3TAsIA,
oueBrpHa [HaboxeHko, 2001], Tak Kak pOA CTaHOBUTCS
noanuaeTyHbIM. Pop Nalassus, BEpOATHO, TaKXKe ABAS-
eTcst ToAMGbUAETUYHBIM, TaK KaK HEKOTOPbIE IPYIIIBI IBHO
00AAAQIOT LMAMHAPOHOTOMAHBIMY Y€PTaMU, HAIpuMep
noapop, Helopondrus. OpHako moka HaM HeM3BECTHBI AU-
YIHOYHBIE CTAAUM BUAOB TOTO IOAPOAQ, MBI HE MOXKEM
C YBEPEHHOCTBIO OTHECTM 3TY IPYIIY K KaKOMy-AMOO 13
LVAVHAPOHOTOUAHBIX POAOB. COOpHBIMU MAM MOAUU-
AETUYHBIMU SIBASIIOTCSI TaioKe poabl Catomus, Gunarus,
Probaticus, Odocnemis. AAsi yCTAaHOBAEHMSI IPaHUL] TUX
IpyII TPpeOYyeTCst IOAHBIN aHaAK3 00CY>KAQEMbIX B AQHHOI
pabore CTpyKTYyp.

B 3akAroueHre HEOOXOAMMO CKAa3aTh O ITAPAAAEABHOI
9BOAIOLIMU U CXOAHBIX SBOAIOLIMOHHBIX TEHAEHLMSIX ABYX
ocHOBHbIX BeTBel1 Tpubbl Helopini — moarpu6 Helopina u
Cylindronotina, mo myTu apantanum K apMAHBIM YCAOBUSIM
cpeabl, ormedeHHoi1 emte C.M. SI6A0KOBbIM-XH30PsIHOM
[Iablokoft-Khnzorian, 1964]. O6uumu ABASIIOTCSA TEHAEH-

LMY YTOAILEHMSI SIIMIIAEBD Ha BepLIMHe NPU PasBUTUU
Cy02AMTpaAbHOI TOAOCTH. HekoTopble rpymmel 13 06enx
MMOATPMO MMEIOT CXOAHBIE TEHAEHLMM IpeoOpasoBaHMsI
rpyaHoro otaeaa. Hexkoropbie popbl (Hanpumep Gunarus
u Ectromopsis) nmeoT obuime TeHAEHLMU B MOPHOAOTHU-
YeCKOVI aAQIITALMM K KM3HM B ITOAYITYCTBIHSAX (popma Teaa,
rAas, CTpOeHue MepeAHeCIMHKY 1 aruiAeBp). Ilpaktuiec-
K1 MA€HTUYHBI aAQNTALMM AMYMHOK IIPEACTABUTEAEI ABYX
MMOATPMO K OOUTAHMIO B TIOUBE.

baaropapHocTu

ABTOp BBIpaXKaeT ceppeuHyio OaaropapHocTb I.C. Mea-
BepaeBy n A.K. Yucrskosoir (3oororuyeckuit uuctutryr PAH)
32 HEOL|EHMMYIO [IOMOIIb B XOA€ PabOThI U MaTepuaA KOAAEK-
uyuu 3VIH PAH, 1.B. llloxuny (Asosckuit puanaa MMBU KHL]
PAH) 3a 1eHHble 3aMeYaHMs M KPUTUIECKUIT 0030p paboThI,
Mapruny Bepy (Martin Baehr, Zoologische Staatsammlung
Miinchen) 3a BosmoxHOCTD M3yueHust Tunos Physohelops frei
Schuster.
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