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MOJIEKY JIHPHA.H cf>HJIOrEHETHKA, 
MOPcI>OJIOrHqECKAH KJIA,ll,HCTHKA II HCKOITAEMhIE 

[A. P. RASNITSYN. MOLECULAR PHYLOGENETICS, 
MORPHOLOGICAL CLADISTICS, AND FOSSIL RECORD] 

CIIcTeMaTIIKa II QJIIJIOreHeTIIKa mIIBhIX opraHII3MOB yarn nO'ITH IIOJIBeKa, 

CtJ:IITa.H OT aHrJIO.H3bI'IHOll ny6JIHKa!IHII IIPIIH!IIInOB KJia)l;II3Ma (Hennig, 1966), 
HaXO)l;.HTC.H Ha nepenyTbe. IloJieMHKa KJia)l;HCTOB H Tpa)l;II!IIIOHaJIIICTOB (a BHaqa­

Jie eIIIe H cjJeHeTIIKOB) He YTHxaeT, HeCMOTp.H Ha .HBHOe npeo6Jia)l;aHHe rOJIOCOB 

CTOpOHHHKOB KJia)l;II3Ma. IlpII'IIIHa, MHe KaJKeTCJI, COCTOMT B TOM, 'ITO ,ll,OMM­

HIIPOBaHHe C03)l;aeTC.H yBepeHHOCTbIO B CBOell npaBOTe, a He CTpOrOCTblO Teope­

TIITJ:eCKoro o6oCHOBaHIIJI KJia)J;H3Ma II y6e)l;IITeJibHOCTbIO pe3yJibTaTOB era rrpII-

MeHeHII.H. 

EcJIII roBopI:ITh TOJihKO o cjJMJioreHeTIIKe, T. e. o MeTO)l;OJiorIIII no3HaHII.H po11;­

CTBeHHbIX OTHOIIIeHHll opraHII3MOB, TO pa3JIH'IIIe Mem11;y KJia,n;II3MOM H Tpa,n;H­

I!IIOHHhIM nO)l;XO)l;OM OKa3bIBaeTC.H He O'IeHb 60JiblIIIIM no cpaBHeHIIIO c npona­

CTblO Mem.n;y KJia)l;IICTII'IeCKOll H Tpa)l;II!IHOHHOH (cjJIIJieTII'IeCKOll) TaKCOHOMIIeH 

(PacHII!IbIH, 2002; Rasnitsyn, 2006; JKepIIXIIH II 11;p., 2008), noKa pe'Ib n11;eT 

TOJihKO 0 nepBOHa'IaJibHOM («pen-and-paper», T. e. «PY'IHOM») KJia)l;II3Me caMO­

ro B. feHHIIra II ero caMhIX BepHhIX rrocJie,n;oBaTeJieiI (Bechly, 2000; I\Jirore, 

2000). )J;eiICTBIITeJihHO, 3Ha'IeHIIe !IeHTpaJibHOro B KJia)l;IICTIIKe MeTO)l;a CHHano­

MOpQJHII ( CXO)l;CTBa no npII3HaKy' KOTOpbIH npe.n;noJIOJKIITeJibHO rrpIIo6peTeH 

6JIIIJKaHIIIMM 06IIIHM npell;KOM) 6bIJIO nO'ITII cpa3y me rrpH3HaHO II Tpa,ll;II!IIIOH­

HOH cjJHJioreHeTIIKoiI (PacHH!IbIH, 1969 : 153-155; IloHoMapeHKO, PacHH­

IIhIH, 1971), rJiaBHOe OTJIH'IIIe KOTopoiI COCTOIIT B IICIIOJib30BaHIIII 60JibIIIero 

Ha6opa HHCTpyMeHTOB, BKJIIO'IaIOIIIero np.HMOe rrpocJieJKIIBaHI:Ie MopcjJOJIOrH­

qecKIIX p.H)l;OB H naJieOHTOJIOrH'IeCKHX nocJie)l;OBaTeJibHOCTeH cjJOpM H npII3Ha­

KOB (no11;po6Hee o MeT011;ax cjJMJioreHeTIIKII CM. Rasnitsyn, 2006; JKepHXHH II 

AP., 2008). 
HHoe )l;eJio KOMnhIOTepHa.H «3KOHOMHa.H» KJia)l;IICTIIKa, KOTOpaa II3 Bcex 

npeJKHHX cpe,n;cTB QJIIJIOreHeTHKH OCTaBIIJia JIIIIIIb npIIH!IHn napCHMOHIIH, co­

rJiaCHO KOTOpOMY 3BOJIIO!III.H no rrpIIpo.n;e CBOeiI 3KOHOMHa, n03TOMy CXO,ll;CTBO 

qarrre 6brnaeT yHacJie,n;oBaHo (npe,n;cTaBJI.HeT co6oii arroMopcjJIIro), 'IeM B03HIIKaeT 

He3aBHCHMO (KaK roMOIIJia3II.H). HMe.H MOIIIHhIH KOMnhIOTep II xopoIIIee rrpo­

rpaMMHoe o6ecne'IeHI:Ie, HeTpy,n;Ho paCC'IIITaTb HaII60Jiee 3KOHOMHYIO KJia,n;o­

rpaMMy, T. e. reHeaJiorII'IecKyro cxeMy aHaJIH3IIpyeMoli rpynrrbr, co11;epmaIIIyIO 

HaHMeHbrrree B03MOmHoe 'IIICJIO roMOIIJia3IIH. BamHelirrrnM .n;ocTOHHCTBOM 3Toro 

no,n;xo.n;a KJia,n;HCThI C'II:ITaIOT ero o6'beKTIIBHOCTb, T. e. IICKJIIOcieHHe BJIH.HHI:I.H 

JIII'IHOCTH HCCJie,n;oBaTeJI.H (ero 3HaHI:IH, cnoco6HOCTeiI, IIHTYH!IIIH, cy6'heKTI:IB­

HbIX npe,n;nO'ITeHIIH II T. n.). IlOJIHbIH OTKa3 OT 3KCIIepTHOH O!IeHKI:I MeTO,ll;OB H 

pe3y JibTaTOB KJia,ll;HCTbl C'IHTaIOT ,ll;OCTOHHCTBOM, rrepeBeIIIHBaIOIIIHM BCe B03-
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MOJKHhie He,n;ocTaTKH H HeraTI:IBHhie ITOCJie,D;CTBHH, K KOTOphIM OTHOCHTCH 

ITPOI:I3BOJihHOCTh 6a30BOro ITOCTyJiaTa (KTO ITOKa3aJI, qTo SBOJIIOIJ;I:IH SKOHOMHa?) 

I:I B ,n;elicTBHTeJihHOCTH ,n;aJieKo He ITOJIHaa o6'heKTHBHOCTh MeTo,n;a. Bh16op ITpH-

3HaKOB ,D;JIH aHaJIH3a H KOHKpeTHhIX MeTO,D;OB pacqeTa oqeHh 3aBI:ICHT OT JIHqHo­

CTlI lICCJie,n;oBaTeJIH lI ITplIBHOCHT BeChMa 3aMeTHYIO ,D;OJIIO HHTYHIJ;lIH H cy6'heK­

THBHOCTlI. 

KJia,n;HCThI coBepmeHHO He CKJIOHHhI ITPH3HaBaTh BaIBHOCTh ITepeqIIcJieHHhIX 

o6CTOHTeJihCTB, IIOSTOMY ITOJie3HO 6hIJIO 6hI rrpoaHaJII:I3HpOBaTh He TOJihKO HX 

MeTO,D;hI, HO H pe3yJihTaThI. ,[l;JIH Toro qTo6hI BhIBO,D;hI H3 aToro aHaJIII3a 6hIJIH 

y6e,n;IITeJihHhl H ,D;JIH KJia,D;HCTOB, HYIBHO c,n;eJiaTh aHaJIH3 MaKCHMaJihHO o6'beK­

TlIBHhIM, HCKJIIOqHB ITO B03MOIBHOCTH BCe ori;eHKH, II,n;y:w;He OT OIIhITa H lIHTYH­

IJ;HlI, H 3aMeHlIB lIX 06'heKTHBHhIMH KOJII:IqecTBeHHhIMH IIOKa3aTeJIHMH. 

Bo3MOJKHOCTh He3aBI:ICIIMoli KOJIHLJecTBeHHoli ori;eHKH cjJIIJioreHeTHqecKoli 

rHIIOTe3hI cy:w;ecTByeT 6Jiaro,n;apa TOMY' qTo SBOJIIOIJ;HH KaK HCTOPHLieCKI:IM rrpo­

ri;ecc OCTaBJIHeT CJie,D;hI ,D;BOHKOro po,n;a: B CTpOeHHH cy:w;ecTByIO:w;Hx opraHlI3MOB 

lI B reoxpOHOJIOrlILieCKOM ITOCJie,n;oBaTeJihHOCTH HCKOITaeMhIX OCTaTKOB. EcJIH 

HaMTlI crroco6 ori;eHHTh CTerreHh COOTBeTCTBHH Mem,n;y KJia,n;orpaMMOM H rraJieOH­

TOJIOrHLieCKOM JieTOITHChIO COOTBeTCTByro:w;e:iI rpyITIThl opraHH3MOB, MOIBHO 

omII,n;aTh, qTo KJia,n;orpaMMa, Jiyqme oTpamaro:w;aa reHeaJiorI:Iro rpyITIThI, 6y,n;eT 

H JiyLirne COOTBeTCTBOBaTh ITaJieOHTOJIOrIIqecKHM ,n;aHHhIM. 

H,n;ea corrocTaBJieHHH cjJIIJioreHeTHLiecKoli rnrroTe3hr c rraJieOHTOJIOrIIqecKoli 

JieTOIIlIChIO ,D;JIH HX B3aHMHOro TeCTHPOBaHI:IH He HOBa, I:I ri;eJihIM pH,n; MeTO,D;OB 

ori;eHKH yme pa3pa6oTaH (cM. o63op: Pol et al., 2004). 0,n;HaKo IICIIOJih30BaHIIe 

aToro rro,n;xo,n;a ,D;JIH cpaBHHTeJihHOM ori;eHKH HMeHHO cjJHJIOreHeTIIqecKHX MeTO­

,D;OB IIOKa e:w;e BeChMa orpaHIIqeHo, qTo H rro6y,n;HJIO MeHH rrpe,n;rrpHHHTh HeKOTO­

phre rrorrhITKH B ,n;aHHOM HarrpaBJieHIIlI (Rasnitsyn, 2000; PacHHIJ;hIH, 2005). 
IIocKOJihKY ITOMlIMO o6brqHoro KOMIIhIOTepHoro KJia,D;H3Ma, KOTOpbIM MbI yc­

JIOBHO 6y,n;eM Ha3bIBaTb MOpcjJOJIOrIILJeCKI:IM, B IIOCJie,n;Hee BpeMH HHTeHCHBHO 

pa3BHBaeTCH MOJieKyJIHpHbIM, cqIITaIO:w;IIMCH oco6eHHO rrepcrreKTHBHbIM, ero 

pe3yJihTaThI TaKIBe 6hIJIH IICIIOJib30BaHbI ,n;JIH cpaBHeHIIH. MoJieKyJiapHbIM Me­

To,n; HCIIOJib3yeT B KaqecTBe KJia,D;HCTHqecKoro ITpH3HaKa ITOCJie,n;oBaTeJibHOCTb 

HYKJieOTH,D;HhIX OCTaTKOB B reHax. 

YIToMHHYThie ITy6JII:IKaIJ;IIH KacaroTCH TOJihKO o,n;Holi rpyITIThI ITepeIToHqaTo­

KphIJihIX HaCeKOMhIX, xopOIIIO MHe H3BeCTHOM, H MeTO,n;HqecKH BeChMa yITpo:w;e­

HbI. B qacTHOCTH, ,n;aTHpOBKH TaM ori;eHHBaIOTCH B JiyqrneM CJiyqae c TOLIHOCTbIO 

,n;o SITOXH, 'ITO o6hILJHO COOTBeTCTByeT ,n;eCHTKaM MHJIJIHOHOB JieT. TeM He MeHee 

HCITOJih30BaHHbIM MeTO,D; OKa3aJICH ITpo,n;yKTHBHbIM, a ITOJiyqeHHbie pe3yJibTaTh1 

ITOJIHOCThIO IIO,D;TBep,n;I:IJilICh HOBhIMH, 6oJiee ToqHhIMH pacqeTaMlI. QqeBH,D;HO, 

CITpaBe,D;JilIBa CTapaH HCTHHa, 'ITO KOppeKTHhIM ITO,D;XO,D; BamHee ToqHOCTH pacLie­

TOB. IIpe,n;hr,n;y:w;IIe pacLieThI (Rasnitsyn, 2000; PacHHIJ;bIH, 2005) ,n;aJIII KaK 

BITOJIHe omH,n;aeMhre, TaK lI coBeprneHHO HeomII,n;aHHhre pe3yJihTa'rhr. OmII,n;ae­

Mhr 6bIJIH JiyqmIIe pe3yJibTaTbl Tpa,n;lIIJ;HOHHOro cjJHJIOreHeTIIqecKoro MeTo,n;a ITO 

cpaBHeHlIIO c KJia,D;HCTlI'IeCKHM - ITpOCTO ITOTOMy, qTo B OTJIHqlie OT KJia,D;H3Ma 

ITpe3yMITIJ;lilI aToro MeTo,n;a (ITo,n;po6Hee CM.: PacHHIJ;hIH, 2002; Rasnitsyn, 2006) 
BKJIIO'IaIOT yqeT cpe,n;H rrpoqero IIOCJie,D;OBaTeJibHOCTH ITOHBJieHlIH rpyrrIT lI lIX 

rrpH3HaKoB B ITaJieOHTOJiornqecKoli JieTOIIHCH. HeomH,n;aHHbIM OKa3aJIOCb oTcyT­

CTBHe CKOJihKO-HH6y,n;h 3aMeTHOro rrpeIIMy:w;ecTBa MOJieKyJIHpHbIX MeTO,D;OB ITO 

cpaBHeHlIIO He TOJibKO c Tpa,n;HIJ;lIOHHbIM MeTO,D;OM, HO ,n;ame c MOpqlOJIOrII•IeCKOM 

KJia,D;lICTlIKOM. 

il3MeHeHHH IIOCJie,n;oBaTeJibHOCTH HYKJieOTlI,D;HhIX nap B reHax MOryT lICIIhI­

TbIBaTb JllIIIIh oqeHb orrocpe,n;oBaHHOe BJilIHHlie ecTeCTBeHHOro OT6opa, ll Tpy,n;Ho 

rrpe,n;cTaBlITb ce6e rrpHMOe ceJieKTlIBHOe ,n;aBJieHlie B KaKOM-TO OITpe,n;eJieHHOM, 

cxo,n;uoM B pa3Hhrx rpyrrrrax HarrpaBJieHHH STHX lI3MeHeHHM. IIoaTOMY rrpe,n;rro­

JiaraeTCH, qTO CXO,D;Hbie IIOCJie,n;oBaTeJihHOCTlI HYKJieOTII,D;HhIX OCTaTKOB B ,IJ;HK 

He3aBlICHMO B03HlIKaIOT TOJihKO cJiyqa:iIHO, qTo ,D;JIH ,D;OCTaToqHo ,D;JIHHHbIX no-
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cJief];oBaTeJihHOCTeiI MaJioBepoJITHO. B pe3yJihTaTe f];eCTPYKTHBHaJI pOJih roMo­

rrna3:rr:rr, sToro 6rrcra qmJioreHeTHKH, cTaHOBHTCJI Hecym;ecTBeHHoiI. 3To paccym­

AeHirn He a6coJIIOTHO 6eccrropHo, IIOCKOJihKY HeKOTOphre BHemHe CXOf];Hhie c ro­

MOIIJia3:rreiI JIBJieHHJI H3BeCTHhI H Ha MOJieKyJIJipHOM ypoBHe, HarrpHMep, 

scpqJeKT «ITPHTJirHBaHHJI fl:JIHHHhIX BeTBeiI» (long branch attraction) (Felsen­

stein, 1978). B pe3yJihTaTe TaKoro «IIPHTJir:rrBaHHJI» cp:rrJioreHeT:rrqecK:rr YAaJieH­

Hhre rpyrrrrhI Ha MOJieKyJIJipHOM KJiaf];orpaMMe MoryT OKa3aThCJI c6JIH:>KeH­

HhIMH, eCJIH OHH ycrreJIH H3MeHHThCJI ropa3f];O CHJihHee, qeM Apyr:rre rpyrrrrhI (TO 

JIH H3-3a f];eMCTBHTeJihHO 6hICTpoiI 3BOJIIOIJ;HH, TO JIH IIOTOMy, qTo OCTaJIHCh pe­

JIHKTaMH HeKOrf];a 60JihlliOM H f];OJirO SBOJilOIJ;HOHHpOBaBmeiI BeTBH). 0f];HaKO 

«IIpHTJirHBaHHe AJIHHHhIX BeTBeM» cqnTaeTCJI AOBOJihHO pef];KHM scpcpeKTOM, KO­

TOphIM BPHA JIH MOJKHO o6'hHCHHTh HeCOOTBeTCTBHe Me:>KAY MOJieKyJIHpHOH KJia­

f];OrpaMMOH H rraJieOHTOJIOr:rrqecKOM IIOCJief];OBaTeJihHOCThlO. 

Heom:rrf];aHHhIM :rr TPYAH006'hJICHHMhIH pe3yJihTaT rrpef];hIAYm;:rrx Ha6JIIOAe­

HHiI IIOTpe6oBaJI f];aJihHeiim:rrx HCCJief];OBaHHM B BbI6paHHOM HarrpaBJieHHH. 

MATEPMAJI M METO,D,MKA 

B pa6oTe HCIIOJih30Banhl KJia,!(orpaMMbI HaceKOMbIX, oTo6paHHbre no cJie.n;yro~HM KPHTep1u1M. 

nJIH KalfC!'\OI'O cpaBHeHHH HCIIOJib3YIOTCH o.n;Ha HJIH HeCKOJibKO MOJieKyJIHpHb!X KJia.n;orpaMM, orry6-

JIHKOBaHHb!X He paHee 2001 r., qTo BalfCHO BBH!'\Y 6bICTporo pa3BHTHH MeTO!'\OB MOJieKyJii!pHOii cj:rn­

JioreHeTHKH - paHHHe cxeMbI MoryT co.n;epJKaTb 3aMeTHO 6oJibIIIe OIIIH60K. BTopoii ::JJieMeHT cpaBne­

mrn B KaJK.n;OM cJiyqae - «Mop<j:loJiornqecKa:H» (He MOJieKyJI:srpHa:sr) KOMIIbIOTepHaH KJia.n;orpaMMa 

HJIH KJia.n;orpaMMbl, IIOCTpOeHHb!e MeTO!'\OM IIapCHMOHHH HJIH MaKCHMaJibHOl'O npaB.n;orro.n:o6H:H: !'\JU! 

naIII11x rreJieii ::iTo pa3Jinq11e Herrp11HIIHrr11aJibHO. BaJKHo, 'ITo6i,r cocTaB KOHe<rni,rx TaKCOHOB B 11c­

xo.n;Hi,rx OT06paHHbIX KJia,!(OrpaMMax rrepeKpbIBaJICH .n;oeraToqno II!HpOKO H MOlfCHO 6bIJIO B H'l'Ol'C 

ocTaBHTb rrpHeMJieMoe qncJIO 06~11x TaKCOHOB .n;JI:sr .n;aJibHeiiIIIHX pac<reTOB. BaJKHO TaKJKe, qTo6hr He 

Me Hee IIOJIOBHHbI 3THX 06~11x TaKCOHOB 6bIJIH rrpe.n;cTaBJieHbI B rraJieOHTOJIOrHqecKoii JIC'l'OIIHCH. 

TpeT11ii, neo6:sr3aTeJibHbIM ::iJieMenT cpaBHeHHH - Tpa.n;111vrnnHaH «HHTYHTHBH3H» KJia.n:orpaMMa, 

cy6'heKTHBHO 3aCJIYlKHB3IO~a:H .n;oBepHH (Moero HJil1 KOJIJICrH, peKOMen.n;oBaBIIICI'O MHC 3TY KJia.11:0-

rpaMMY) 11 co.n;epma~a:H Bee Te T3KCOHbI, KOTOpbie :HBJI:HIOTCH o6~HMH i'\JIH l1BYX .n:pyrHX OT06paH­

HhlX KJia,11orpaMM. IloCKOJibKY HaiiTH KJia.n;orpaMMbl, Yl10BJieTBOpmo~He BCCM 3'1'11M -rpc6oBaHHHM, 

OKa3aJIOCb nerrpOCTO 11 B rrpe.n;br.n;y~HX HCCJie.n;oBaHH:HX .n;ocTaToqHo orrpe.n;eJieHHO Bbl:HBHJIOCb rrpeH­

My~eCTBO Tpa.n:HIIHOHHblX KJrn.n;orpaMM B CTerreHH COOTBeTCTBHH rraJieOHTOJIOrHqeCKOM JieTOIIHCH, 

HX IIOHCK3M 6bTJIO y.n;eJieHO MeHbIIIe BHHM3HHH. B pe3yJibTaTe B pa.n;e cJiyqaeB rrpHIIIJIOCb orpannqn­

TbCH cpaBHCHHeM TOJibKO KOMIIbIOTepnhrx KJia.n;orpaMM (cM. pHc. 1-14). BoJibIIIYIO IIOMO~b B rro.n:-

6ope KJia.n;orpaMM' YTO•IHeHHH .n;aTHpOBOK rrepBoro IIOHBJieHHH COOTBeTCTBYIO~HX T3KCOHOB 

(Ta6JI. 1) H B IIOHCKaX COOTBeTCTBYIO~eii JIJ1TepaTypbI MHe OK333JIH COTPY!'\HHKH IlaJieOHTOJIOrH­

qecKoro HHCTHTyTa PAR (IIMH) ,II,. B. BacHJieHKO, E. ,II,. JlyKaIIIeBHq, A. r. IIonoMapcnKO 11 

IO. A. IIonoB. 

KaK H yme YIIOMHHaJI, MeTOf];hI on;eHKH COOTBeTCTBHH Me:>KAY KJiaf];orpaMMOH 

H rraJieOHTOJIOr:rrqecKOM JieTOIIHChlO HeOf];HOKpaTHO aHaJIH3HpOBaJIHCh, H K Ha­

CTOHm;eMy BpeMeHH HCCJief];OBaTeJIH COlliJIHCh BO MHeHHH, qTo Ha:rr6oJiee nep­

crreKTHBHhIM HHCTpyMeHTOM TaKOM on;eHKH OKa3hIBalOTCH rrpo6eJihI B JieTOIIH­

CH (gaps), T. e. CKpbIThie HHTepBaJihI (ghost ranges), B Tet.reH:rre KOTOphIX Ta 

HJIH HHaH rpynna f];OJI:>KHa 6bIJia yme IIOJIBHThCJI, HO B JieTOIIHCH STOT QJaKT 

He OTpameH (Pol et al., 2004). Harrp:rrMep, ecJI:rr f];Ba TaKcona no nameMy MHe­

HHIO o6pa3yIOT cecTpHHCKYIO rrapy H, CJief];OBaTeJihHO, f];OJI:iKHhI 6hIJIH B03HHK­

HYTh Of];HOBpeMeHHO, HO Of];HH H3 HHX BnepBhie Hailf];eH, CKameM, B KOHIJ;e lOphI, 

a BTOpoiI - TOJihKO B rraJieon;eHe, TO MeJIOBOM nepHOA OKa3hIBaeTCH CKphI­

ThIM :rrHTepBaJioM cym;ecTBOBaH:rrH BToporo TaKCOHa. PaBHhIM o6pa3oM, ecJr:rr 

H3 rrapbI npef];OK-IIOTOMOK IIOTOMOK IIOJIBJIJieTCJI B JieTOIIHCH paHbllie rrpef];Ka, 

HHTepBaJI, pa3f];eJIJilOIIl;Hll COOTBeTCTByIOm;:rre f];Ba C06hITHJI, 6yf];eT CKphIThIM 

HHTepBaJIOM cym;ecTBOBaH:rrJI rrpef];KOBoro TaKcoHa. BrroJIHe oqeBHAHO, qTo 

Ham:rr on;eHKH AJIHTeJibHOCTH CKpbIThIX HHTepBaJIOB BCerf];a MHHHMaJibHhI, 
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Prrc. 1. KJia,n:orpaMMhl oTp.11,n:oB KphlJiaThIX HaceKOMhIX. 

Ephcmerida 

Odonata 
Mantida 

Blattida 

Termitida 

Forficulida 

Grylloblattida 

Per Iida 

Embiida 

Orthoptera 
Phasmatida 

Thripida 

Hemiptera 

Psocida 

Pediculida 
Zorotypida 

Coleoptera 

Corydalida 
Raphidiida 

Neuroptera 

Hymenoptera 

Lepidoptera 

Trichoptera 

Stylopida 

Panorpida 

Pulicida 
Diptera 

A - MopQioJiornqecKa11 KJIMorpaMMa (rro: Wheeler et al., 2001, fig. 10), B - MOJieKyJI11pna11 KJia11orpaMMa 
(rro: Wheeler et al., 2001, fig. 12B), B - <HHTYHTHBHall• "·"a11orpaMMa (no: Rasnitsyn, Quicke, 2002, fig. 1), 

I' - Hepa3pellle!IHllll (unresolved) KJI8,1'0I'paMMa JIJlll TeX JKe TaKCOHOB. Y CJIOBHbie o603Ha'!emrn K pHC. 1-14.1 

1 Bepx1u1.11 CTpoKa - ::irroxH reoxpoHoJiorH'IeCKOH IIIKaJihl (rrx rpaHHL\aM cooTBeTCTBYIOT TOHKHe 

BepTHKaJihHbie rryHKTHpHbre JIHHHH, 110 eCJIH rpaHHLJ;a COBna,n:aeT B npe,11eJiax TO'IHOCTH c ypOBHeM rrep­

BOI'O IIO.HBJiemrn KaKorO-JIH60 H3 aHaJIH3HpyeMh!X TaKCOHOB, Olla IIOMeqaeTCH COOTBeTCTBeHHo); BTOpa.H 

(HJIH BTOpa.11 H TpeTb.11) CTpoKa - ,n:aTHpOBKH CTpaTHrpatlJrrqecKI1X ypOBHeH nepsoro IIO.llBJieHHH TaKCO· 

HOB B IIaJieOHTOJIOI'H'leCKOH JieTOIIHCH (MHJIJIHOHhl JieT; ypOBIIH IlOKa3aHbl 6oJiee TOJICTblMH BepTHKaJib· 

HbIMH rryHKTHpHb!MH JIHHHHMH); Ha3BaHHH TaKCOHOB ,11aHbl cnpaBa; moJtCmbtC zopU30HmUJlbllblC JIU· 

HUU - IlaJieOHTOJIOI'H'IeCKH IlO,!ITBepJK,n:eHHh!H llHTepBaJI cyu1eCTBOBaHHH TaKCOHa; moJtCmbtU zopU30fl· 

maJtbflblU nyHKmup - CKpbl"l'h!H HH"!'epBaJI (ghost range) cyIIjeCTBOBaHHH TaKCOHa HJIH KJia,n:hl (BeTBH 

KJia,n:orpaMMbI); mOflKUC CnJIOUlHbte JIUHUU, 3aeepUJU/OU{UCCJl cmpeJLKUMU - JlllHHll po,n:CTBa; l{UcjJpbl 

6 npRMOYZOJlbflUKUX - ,11JlllTeJihHOCTb CKphl"l'blX HHTepBaJIOB B MHJIJIHOHax JieT. 
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E 

cl c2 C3 pl P2 Tl T2 T3 .1, J2 13 K1 Kz p NR 

315 305 300275 240 200 140 90 0 MJIH. JJeT 

32d, 31a l28~ 270 i 225 lJ90 151~ !Ofl !~5 ; tfB·+-: •1-, .;..; __ ,;..l _._i --i ;...: ---i--;.;......,._,.., -j,........; Ephemerida 

· · ' Odonata 
~ i .~ •• L .... ~i.J.1.J .. ~.~ ... Ll .... l .... ... :!oo!o: ~-i-!-...j-!.....,.-..o Mantida 

! ! l 1 i i ! i : 1 ii ' l i 
Blattida ; h~+ .. +Hi+·08·++~ .... ' .... ,/ ... ·H : : ( \ Termitida 

: ' .•.. ~ .... ~~-~.'.~ ....... .: .... i ... ~§··•····~i ... ~' Zorotypida 

/ : 1 .. : ~:OJ ! ! ! i 1 I :1 : ! : : Grylloblattida 

1 i; ·i·~r~· 1 i i ! I I ~ 1 1 ! i ~I I ! I ;~~~~~Iida 
J 1 ~ 2f ~ ... ;a: .. !.l.~ ....... ~ .... ~ .. ~ ... J.. .. ~~ ... , i ii Embiida 

:1 ~- a : ~ ; : ; ; ; ; l : i I! : ! : ! I Orthoptera 

: j j 
3~ !~ i i I I j 11 ' I i I ~ I 11 i ::::::~:a 

' 1t·ttP 1 ! : : I I ! ! : i I i i ~,"::~' 
L--L-i-i------'-l ~Tfl"1""""'""1'"""f'"~""" ""'"i1 1 i j ! I Pediculida 

Colcoptera 
j L.Ll.L[:.:2DL ... i l l Hymenoptera 

~ ! : l : Corydalida 
i 

I 
I 

~'"~"""1"""! i Raphidiida 
Panorpida 

I 
I 

1 i l i i i ! 1 l :: ' ' I ' ·•·•··• .................. ,.. .. •• ' ~ ... ;.~ .. ,.;...= ...i...- Pulicida : H++· ... I joo , ... : i l ; 'i Lepidoptcra 

Prrc. 1 (npoaoJ1J1Ce1we). 

Trichoptcra 

Ncuroptera 

Stylopida 

Diptera 
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B 
NR 

0 MJIH, neT 

i \ : : i i i i i ; Neuroptcra 
~..;..;....,;__,_...__.__...._ __ .....,_..___..._.,., .... , ....... _ _.; Panorpida 

pf~ Pulicida 
: : • ; ; Diptera 

IJ , ~ ...... - ................ _ ............... _-_-....... _-_-... -_---,,,..)=-::::~:=·-=:~:=::-_::-_=: .... ! ~~:~: 

U 
. lli. ·,I,· ! Blattida l i c;~,;.......;.;.--!-_,____,; Termitida 

[jJ n iu i ' Ii. !.' ri.· ; Ii.' i ~:~~',~:,,, l\0 ~I I !:,r ... j ... ! ... ! --i ________ ..... __ __.: .... ;--! .......... ~---.... [ ~::;:" 
i ! J: .... ~+~ ; ! ; Phasmatida 

Pnc. 1 (npoiJoJZJ1Cenue). 
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r 
Cl C2 C3 1'1 P2 Ti T2 T3 Jl -'2 13 Ki K2 l2 N R 

315 305 300 275 240 190 140 90 
320! 310! :2sd 270 225 200! 15~j 100: 

i; .1401~ -ioi ..;.! .;..' ...,: ..... _._-ii-+.! ... : -.i.-....i.-+;' ';.....;..' ,_, .... j..... ......... 
::~:::!: ii !iii 

0 MJlH. JlCT 

5 

Ephcmcrida 

Odonata 

Thripida 
Psocida 

Pcdiculida 

Hemiptera 

Zorotypida 
Stylopida 

Hymenoptera 

Coleoptera 

Corydalida 

Raphidiida 

Neuroptera 

Panorpida 

Pulicida 
Diptera 

Lepidoptera 

Trichoptcra 

Mantida 

Blattida 

Termitida 

F orficulida 

Grylloblattida 

Embiida 

Perlida 

Orthoptera 
Phasmatida 

Pnc. 1 (npoiJo.nJ1Ce1iue). 
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A 
cl c2 c3 pl p2 Tl T2 T3 JI .12 J, K1 K2 ~ NR 

3 5 305 300 275 240 190 140 9,0 0 MJlH. JJeT 

:no 3101 l2sd 270 2252001 150\ loo' 35 
~~~~ ~--~-l-\~i-\:.-.................. ~1-l ..... ________ ~1·\--~1-' __.:~: __ ..... __... 

;li:~~l1:~ ~~ ~~~I I~ 
: ' 
: I I l 

I ~ 

': 
j: 

I l 
I: 

i ~ 

~-~-~ J.~ .. ~.li601 ... ~.t .... ~ .... l .... l.;-~ ..... ~ ... 1 
...................... 

lllll!~ll''ll\: 

! j 
I: : ! 

Ephemcrida 

Odonata 
Mantida 

Blattida 
Termitida 

forficulida 

Grylloblattida 

Perlida 

Embiida 

Orthoptera 

Phasmatida 

Thripida 

Hemiptera 

Psocida 

Pediculida 

Coleoptera 

Corydalida 
Raphidiida 

Neuroptera 

Hymenoptera 

Lepidoptera 

Trichoptera 

Panorpida 

Pulicida 
Diptera 

Pnc. 2. K.na,11orpaMMhl OTPHAOB KPhlJiaThlx HaceKOMhIX (nHoii Ha6op OTPHAOB). 

A -- MopqmnorH'!eCKaH KJia11orpaMMa (no: Wheeler et al., 2001, fig. 10), B - MoJieKyJIHpHaH KJia11orpaMM 
(no: Wheeler et al., 2001, fig. 12B), B - MOJICKYJIHpHaH KJia110rpaMMa (no: Kjer et al., 2006, fig. 2), r - •HHT] 
HTnn11a>1• KJia11orpaMMa (no: Rasnitsyn, Quicke, 2002, fig. 1), 11 - aepa3pemeHHa>1 KJia11orpaMMa llll>I Tex'" 

TaKCOIIOB. 
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E 

cl c2 C3 pl 112 Tl T2 T3 JI J2 .T3 Ki K2 F NR 

315 305 300 275 240 190 140 90 Mmr. ncT 

320! 31 o: hs~ 270 225 2oq 15J. 100! 35 
.:~: .:.. . ·! =~ =~ 1: i 1\~-rt· ... i ""i -: .. i ...... _ ............ l ...... l ...... i _...__...._ .... : ... :_...,_ ......... i ... : ...... _ ... Ephemerida 

Odonata 
Mantida 

Rlattida 

Termitida 

Grylloblattida 

Perlida 

Forficulida 

Embiida 

Orthoptcra 

Phasmatida 

Hcmiptera 

Thripida 

Psocida 

Pediculida 

Coleoptera 
: : 

Hymenoptera 

: : I ~ Corydalida 

Raphidiida 

i i i i i .._i .....__..: .... :.;. .. .: .•.. ~.;.... i! : : : ; 
Panorpida 

Pulicida 
Lepidoptera 

Trichoptera 

Neuroptera 

Diptera 

Prrc. 2 (npoiJo.n.J1Ce11ue). 
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B 

cl c2 C3 pl P2 Tl T2 T3 .11 12 13 K1 K2 I! NR 

315 305 300275 240 190 140 9,0 

320[ 3 1 o! i2sd 270 225 2od. 1 soi 1 oo' 35 
! ) ; ; ~ '. ; ; ; ; l ~ l l ~ ! 

MnH. neT 

Odonata 

Ephemerida 
Per Iida 

Forficulida 

Orthoptera 

Mantida 

: : : : : 

n.;
1
1J1 .... ! 1 .... i ...... _ .......... ....;: .... :_...j,.. ...... _ .......... _ ....... _ ........ rl ! I : 

' 

I 
I 

! ' I 
I I 

f5I ~:~l~]~i--.i-j__..i_l_,__,__.__.._.... ......... _ 
L::J : : : ~1 

I,_ I ; i;>ii-.;o.:;..i ,!-:i-, ---i--~---i-i ... : -.--1--.,+.;.o....;-...,..;--.... 

.I .I r· 

Blattida 

Termitida 

Grylloblattida 

Embiida 

Phasmatida 

I lemiptcra 

Thripida 

Psocida 

Pediculida 

Coleoptera 
Neuroptera 

Corydalida 

i i 
I 

Raphidiida 
Hymenoptera 

I 

' 
! 

i 

11111 • l i : -cl J.~"l"~ ... : .. [JJJ .......... i _ __,..,._~-

D,.~ i ;J f ........ : ...... !--! ___,,__.,. ........... __.__....,. __ 

Panorpida 

Pulicida 
Lepidoptera 

Trichoptera 
Diptera 

Puc. 2 (npo&o.1i:Hcenue). 
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r 
N R 

MJlH. JICT 

Ephemerida 

I,,:,, l_, l:, ,!,,1i,_':,,
1

, !_:. _
1

,. I,_:_, i! ti i ! 
11 ~ -: -, .----

[§] i,--J,.~.~~·~0···, .. : _:~i.._..._ __ ~ ...... .-' --!ol +.! _,, __ 

" .. j ... ~ T~! .HJO]w.~ _;.._ ... · .... ;_...._ ....... _ ...... _..,'_ .. : ,...._.....___. 
-:·+·f ~···=Lfi··: •: ____ .....,_..,!~,-= __ """ 
w l :: • i i : i ;; ;! 

1
: I 

Odonata 
Thripida 

Psocida 

Pediculida 

I lemiptera 
Hymenoptera 

Coleoptera 

Corydalida 

Raphidiida 

Neuroptera 

Panorpida 

Pulicida 

Diptera 

Lcpidoptera 

Trichoptera 

Mantida 

Blattida 

'J'erm itida 

Forficulida 

Grylloblattida 

Embiida 

Perlida 

Orthoptera 

Phasmatida 

Pnc. 2 (npoaoJIJICntue). 
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PHc. 2 (npoaoJlJICenue). 

96 

NR 

Q MJIH. JJeT 

Ephemerida 

Odonata 
Thripida 
Psocida 

Pediculida 

Hemiptera 
1-lymenoptera 

Coleoptera 

Corydalida 

Raphidiida 

Neuroptera 

Panorpida 

Pulicida 
Diptera 

Lepidoptera 

Trichoptcra 

Mantida 

Blattida 

Termitida 

Forficulida 

Grylloblattida 

Embiida 

Perlida 

Orthoptera 

Phasmatida 



A 
1, J2 13 K, Kz µ, 1-!2 1-!3 N1 N2 R 

J80: , 150 135 90 ' , 35 25 0 .\UIH. JJeT 

Platycnemididae 

Lestidae 

Epiophlebiidae 

Petaluridae 

Gomphidae 

~ 1l1 : rh·1·! ... h·G~J ... r .... : .... r- ~:;::::;:slridae 
I I , ; ~ 1~1 ~ i i ! 1 , :: ' = , , ~::i~~ilii::: 

E 

JI 12 13 K1 K2 f!, 1!2 1!3 N1 Nz R 

I SO' : I ?O; q5, ; 3.5 25 o MJJH. Her 

ii 155. ]4012~?0 iqo !4ol 
: ' . : : ! ; : • ': l: r • 

...... ~]·~!"·~"""· _..._. _ __. __ ...., __ 

Caloptcrygidae 

Dicteradiidae 

Pseudostigmatidae 

Coenagrionidae 

Platycnemididae 

Megapodagrionidae 

Lestidae 

Epiophlebiidae 

Petaluridae 

Aeshnidae 

Gomphidae 

Cordulegastridae 

Corduliidae 

Libellulidae 

Pnc. 3. KJia,11orpaMMbI ceMettCTB CTpeKo3. 

A - Mopcj)onon«iecKaH KJia11orpaMMa (no: Rhen, 2003, fig. 4), B - MOJieKyJIHpnaH KJia11orpaMMa (no: Fleck, 
2008, fig. 3), B - 11epa3perne1111a.H KJia11orpaMMa l\JIH Tex >Ke TaKCOHOB. 

4 ::lHTOMOJiorwrncKoe 0603pe1rne, Bb!IL 1, 2010 r. 97 



B 

.12 J, K, K2 P-1 P-2 P-3 N, N2 R 
150, 135 35, 25 () MJ1H. ;ICT 

5~ 14Q12'.5 90 :60 j 40: : : 

! ; : : : .. ~;;;,ii j]:i~ j: j #::: ~1.-.-.-.-.-.-.-... r- ~~~:::~~~~:ac 
· •····• .c.;. ·• • 120 ~ · · · · · Megapodagrionidae 

il~J~;'lii.t~ l·f -,--""""---- f ~~i~;;;:::"' 
Epiophlcbiidae 

Pctaluridae 
Gomphidac 

Aeshnidae 
Cordulegastridae 

i: 

; : 

P11c. 3 (npoao1rnce1we). 

Corduliidae 

Libcllulidae 

nocKOJihKY MhI MO:>KeM ,n;aTHpOBaTh TOJihKO rrepBbie IIOJIBJieHH.H TaKCOHOB B Jie­

TOIIHCH, HO He MOMeHThI HX B03HHKHOBem1a. 8To o6rn;ee CBOHCTBO rraJieOH­

TOJIOrH'IeCKOH JieTOIIHCH, KOTOpoe rrpHXO,ll;HTC.H npHHHMaTb KaK ,n;aHHOCTh, 

H HeT ,n;pyroro crroco6a, no3BOJiaIOrn;ero XOTh KaK-TO ,n;aTHpOBaTh co6bITHJI npo­

IIIJIOro. 

He MeHee O'!eBH,ll;HO, 'ITO Ha6op H npo,n;omKHTeJihHOCTh CKphIThIX HHTep­

BaJIOB onpe,n;eJiaIOTCJI He TOJihKO ,n;aTaMH rrepBhIX Haxo,n;oK TaKCOHOB, HO H 

CTPYKTypoiI KJia,n;orpaMMhI: eCJIH ueK0Topy10 cecTpHHCKYIO napy TaKCOHOB MhI 

nepecTaeM C'IHTaTb TaKOBOH (T. e. o6Hapy:>KHBaeM ,ll;JIJI 3THX TaKCOHOB ,n;pyrHe 

cecTpHHCKHe rpyIITihI), CKphIThIMH OKa3hIBaIOTC.H (eCJIH Boo6rn;e OKa3hIBaIOTCa) 

COBCeM HHhie HHTepBaJihI. IIMeHHO 3TO o6CTOJITeJihCTBO H HCTIOJih3yeTca B Me­

TO,n;ax o:o;eHKH COOTBeTCTBH.H Mem,n;y Q:>HJIOreHeTH'IeCKHMH OTHOIIIeHH.HMH H 

naJieoHTOJiornqecKn:MH ,n;aTHPOBKaMn: Toro HJIH HHoro Ha6opa TaKCOHOB. Cyrn;e­

CTBy10rn;n:e MeTO,ll;hI ,n;onycKaIOT cpaBHeHHe TaKHX o:o;eHOK H npH pa3JIH'IHH TaK­

COHOMH'IeCKOro COCTaBa cpaBHHBaeMhIX KJia,n;orpaMM. 0,n;HaKO B HaIIIeM CJiyqae 

COTIOCTaBJieHHe KJia,n;orpaMM npe,n;cTaBJIJleT He :o;eJih aHaJIH3a, a JIHillh cpep:CTBO, 

Tor,n;a KaK :o;eJibIO JIBJIJleTCH cpaBHeHHe MeTO,ll;OB TIOCTpoeHHJI KJia,n;orpaMM. I1o-

3TOMY pa3JIH'IHH, o6ycJIOBJieHHhie HeH,n;eHTH'IHOCThIO Ha6opa TaKCOHOB B KJia,n;o­

rpaMMe, MhI ycTpaHaeM, 1IT06hI ynpOCTHTh npo:o;e,n;ypy H, OTKa3aBIIIHCh OT HOp­

Mn:pOBKII, orpaHII'IHThCJI np.HMhIM cpaBHeHIIeM KJia,n;orpaMM no cyMMapHOMy 

o6'beMy cKphIThIX IIHTepBaJioB. IIMeHHO TaK 6hrno c,n;eJiaHo paHee (Rasnitsyn, 

2000; PacHIIIJ;hIH, 2005). O:o;eHKa o6'beMa cKphIThIX IIHTepBaJioB B 3THX pa6oTax 

6bIJia ynpo1:o;eHa: B nepBOM c.nyqae nO,ll;C'IIITbIBaJIOCh H cpaBHHBaJIOCh npoCTO 

'IIICJIO ,ll;JIHHHhIX (npo,n;oJIJKIITeJihHee P:BYX reo.norH'!eCKHX snox) CKphIThIX llH­

TepBaJIOB B Ka:>K,n;oil H3 KJia,n;orpaMM, BO BTOpOM - ,n;onOJIHIITeJibHO onpe,n;eJIH­

JiaCh IIX cyMMapnaH ,ll;JIHHa, HO He B MIIJIJIIIOHax JieT, a npOCTO KaK cyMMa co­

CTaBJIHIOIIl;HX IIHTepBaJI reOJIOrII'!eCKHX snox. J.];a:>Ke 3TH rpy6h!e MeTO,ll;hI OKa3a­

JIIICh 3Cl)(lJeKTIIBHhIMII, HO Teneph npHIIIJIO BpeMH ,ll;JIH n:cnOJIL30BaHIIH 60.nee 

TO'!HhIX IIHC'l'pyMeHTOB. TeM He MeHee no HeKOTOphIM BnOJIHe o6'beKTHBHhIM 
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TaKCOH 

Blattida 

Coleoptera 

Corydalida 

Diptera 

Embiida 

Ephemerida 

Forficulida 

Grylloblattida 

Hemiptera 

Hymenoptera 

Lepidoptera 

Mantida 

Neuroptera 

Odonata 

Orthoptera 

Panorpida 

Pediculida 

Per Iida 

Phasmatida 

Psocida 

Pulicida 

Raphidiida 

Stylopida 

Termitida 

Thripida 

Trichoptera 

Zorotypida 

Aeshnidae 

Calopterygidae 

Coenagrionidae 

Cordulegastridae 

Corduliidae 

Dicteradiidae 

Epiophlebiidae 

Gomphidae 

Lestidae 

Libellulidae 

Megapodagrionidae 

Petaluridae 

Platycnemididae 

Pseudostigma tidae 

Ta6nnu;a 1 

)],aTHpOBKH rrepBbIX IIOlrnJieHHH TaKCOHOB 

IIepBa.H naxo.z:i;xa I 
Bo3pacT, 

_ MnH. neT 

Pterygota (pttc. 1, 2) 

Basal W estphalian 315 

Niedermoschel 300 

Soyana 270 

Vosges 240 

Burmese amber 100 

Ohora 280 

Ohora 280 

Mazon Creek 305 

Carrizo Arroyo 300 

Mady gen 225 

English Liassic 200 

Shar Teg 150 

Ohora 240 

Namurian 320 

Comm entry 305 

Carrizo Arroyo 300 

Baissa 140 

Tshekarda 275 

Tshekarda 275 

Carrizo Arroyo 300 

Baltic amber 35 

English Raet/Liassic 200 

Baltic amber 35 

Baissa 140 

Tshekarda 275 

Obora 280 

Burmese amber 100 

Odonata (pnc. 3) 

Solnhofen 150 

Aix-en-Provance 25 

Lower W ealden 135 

no 

Gurvan-Ereniy-Nuru 140 

no 

Upper Liassic Luxem- 180 
bourg 

Montsec 135 

Menat 60 

Montsec 135 

Menat 60 

Karat au 155 

Baltic amber 35 

8antana 125 

McTO'IHIIK 

Rasnitsyn, Quicke, 2002 

KaTaJior 11cKorraeMhrx ... 

Rasnitsyn, Quicke, 2002 

To me 

Vrfansky, 2002 

Rasnitsyn, Quicke, 2002 

To me 

Rasni tsyn et al., 2 004 

Rasnitsyn, Quicke, 2002 

To me 

Rasnitsyn et al., 2004 

Rasnitsyn, Quicke, 2002 

To me 

Engel et al., 2007 

Rasnitsyn, Quicke, 2002 

To me 

Engel, Grimaldi, 2002 

Ilpl!TbIKHHa, 1980 

Ne!, Paicheler, 1993 

Jarzembowski, 1990 

Pritykina, 1986 

Ne! et al., 1993 

Martinez-Delclos, Ne!, 1994 

Piton, 1940 

Whalley, .Jarzembowski, 1985 

Ne! et al., 1997 

IlpH'I'blKl!Ha, 1968 

KonneKu;11a ITHH, orrpe11ene-
u11e )],. B. Bac11JieHKO 

Carle, Wighton, 1990 
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TaKCOH 

Amphipsocidae 

Arc hi psocidae 

Caecili usidae 

Ectopsocidac 

Epipsocidae 

Hemipsocidae 

Lachesillidae 

Myopsocidae 

Peripsocidae 

Philotarsidae 

Psocidae 

Stenopsocidae 

Aphelocheiridae 

Belostomatidae 

Corixidae 

Gelastocoridae 

Helotrephidae 

Naucoridae 

Nepidae 

Notonectidae 

Ochteridae 

Pleidae 

Potamocoridae 

Anaxyelidae 

Apoidea 

Argidae 

Blasticotomidae 

Cephidae 

Cimbicidae 

Ibaliidae 

Ichneumonidae 

Megalodontesidae 

Megalyridae 

Orussidae 

Pamphiliidae 

Pergidae 

Siricidae 

Tenthredinidae 

Trigonalidae 

Vespidae 

Xiphydriidae 

Xyelidae 

100 

IIepna.H Haxo,n;Ka I Bo3pacT, 
MJIH. JieT 

Psocida Psocomorpha (pnc. 4) 

no 

Dominican and Mexi­
can ambers 

Baltic amber 

no 

Baltic amber 

no 

Yantardakh 

Dominican amber 

no 

Baltic amber 

Baltic amber 

no 

20 

35 

85 

20 

35 

35 

Hemiptera Nepomorpha (pnc. 5) 

Willershausen 

So lite 

English Lias 

Santana 

no 

So lite 

Solnhofen 

So lite 

English Lias 

no 

no 

5 

215 

200 

125 

215 

150 

215 

200 

Hymenoptera Symphyta (pnc. 6) 

Daohugou 

Baissa, Purbeck 

Florissant 

Florissant 

Baissa 

Menat 

Florissant 

Baissa 

Lai yang 

Novospasskoe 

Agapa amber 

Uda 

no 

Daohugou 

Baissa 

Baissa 

Baissa 

no 

Madygen 

165 

140 

30 

30 

140 
60 

40 

140 

140 

180 

95 

180 

165 

140 

140 

140 

225 

Ta6nrrn,a 1 (npoiJ0Jt:»ee1we) 

Rasnitsyn, Quicke, 2002 

To iKe 

Rasnitsyn, Quicke, 2002 

Ne! et al., 2006 

Rasnitsyn, Quicke, 2002 

To iKe 

Ruf et al., 2005 

Rasnitsyn, Quicke, 2002 

To iKe 

Rasnitsyn, Zhang, 2004 

Rasnitsyn et al., 1998 

PacHHI.\hIH, 1980 

To me 

Ne!, 2004 

Liu et al., 2007 

PacHHI.\hIH, 1980 
Rasnitsyn, 2000 

PacHHI.\hIH, 1980 

To me 

Rasnitsyn, Zhang, 2004 

PacHna;hm, 1980 

To me 

Carpenter, Rasnitsyn, 1990 

PacHHI.\hIH, 1980 



TaKcoH 
Bo;ipacT, 
MJIH. JieT 

Ta6nnu;a 1 (npooo.1u1Ce11ue) 

11cTot.IHIIK 

Hymenoptera Proctotrupomorpha (pnc. 7) 

Ceraphronoidea s. str. 

Chalcidoidea 

Cynipoidea 

Diapriidae 

Heloridae 

Ichneumonoidea 

Monomachidae 

Pelecinidae 

Platygastroidea 

Proctotrupidae 

Roproniidae 

Stephanoidea 

Apidae 

Bethylidae 

Bradynobaenidae p. 

Chrysididae 

Chyphotinae + Typhictinae 

Formicidae 

Mutillidae p. 

Myrmosinae 

Plumariidae 

Pompilidae 

Rhopalosomatidae 

Sapygidae 

Scoliidae 

Sierolomorphidae 

Sphecidae 

Tiphiidae p. 

Tiphiinae + Brachycystidinae 

Vespidae 

Amphizoidae 
Aspidytidae 

Dytiscidae 
Haliplidae 

Hygrobiidae 

Noteridae 

Baissa 140 
Khutel-Khara 140 
Baissa 140 
Baissa 140 
Daohugou 165 
Baissa 140 
Koonwarra 125 
Daohugou 165 
Khotont 140 
Baissa, Purbeck 140 
Daohugou 165 
New Jersey amber 90 

Hymenoptera Aculeata (pn:c. 8) 

Menat 60 
Baissa, Pavlovka 140 
no 

Baissa, Turga 100 
no 

Khetana 100 
Dominican amber 20 
Baltic amber 35 
New Jersey amber 90 
Burmese amber 100 
Santana 125 
Baltic amber 35 
Yixian 140 
New Jersey amber 90 
Baissa, Purbeck 140 
Santana 125 
Baltic amber 35 
Baissa 140 

Coleoptera Hydradephaga (pnc. 9) 

no 

no 
Kara tau 

Labrador 

Rott 

Pascapoo 

155 
100 

25 
60 

PacHHIJ;hlH, 1980 
Rasnitsyn et al., 2001 
PacHHIJ;hIH, KoBaJieB, 1988 
Rasnitsyn et al., 1998 
Rasnitsyn, Zhang, 2004 
PacHHIJ;hIH, 1980 
Rasnitsyn, 2000 
Rasnitsyn, Zhang, 2004 
Rasni tsyn, 2 000 
Rasnitsyn et al., 1998 
Rasnitsyn, Zhang, 2004 
Engel, Grimaldi, 2004 

Piton, 1940 
PacHllIJ;hIH, 1990 

To JKe 

,Il,nyccKnii, 1999 
Brothers, 2003 
Bischoff, 1916. 
Brothers, Rasnitsyn, 2000 
Engel, Grimaldi, 2006 
Darling, Sharkey, 1990 
Brischke, 1886 
Zhang et al., 2002 
Rasnitsyn, 2002 
Rasni tsyn et al., 1998 
Darling, Sharkey, 1990 
Brischke, 1886 
Carpenter, Rasnitsyn, 1990 

KaTaJior rrcKorraeMbIX ... 

To JKe 

Colcoptcra Staphyliniformia (prrc. 10, 11) 

Agyrtidae 

Carabidac 

Cupedidae 

Dascillidac 
Derodontidae 

Turga 

Soguty 

Vosges 

Agdzhakend amber 

no 

140 
195 
240 
100 
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Ta 6 JI Hu; a 1 (npoiJoJLJ1Ceuue) 
------

TaKco11 IlepBall HSXO/IKa BoapacT, 
11CTOqIIMK 

MJIH. JieT 

Eucinetidae Kara tau 155 KaTaJior ncKorrneMhIX ... 

Histeridae Messel 40 To JKe 

Hydraenidae N ovospasskoe 180 
Hydrophiloidea Babiy Kamen' 250 

Leiodidae Novospasskoe 180 

Ptiliidae Burmese amber 100 

Scarabaeoidea Daohugou 165 

Scirtidae Baltic amber 35 
Scydmaenidae Baissa 140 

Silphidae Geiseltal 40 
Sphaeritidae no 
Staphylinidae Mady gen 225 

Synteliidae no 

Torridincolidae no 

Trachypachidae Babiy Kamen' 250 

Coleoptera Hydrophiloidea (pnc. 12) 

Epimetopidae no 

Georissidae Gero fit 90 
Helophoridae Oeningen 10 » 

Histeridae Messel 40 

Hydrochidae Green River 40 

Hydrophilidae English Raet/Liassic 200 

Sphaeritidae no 

Spercheidae no 

Neuroptera (pnc. 13) 

Ascalaphidae Green River 40 Stilbopteryginae indet., Coll. 
USNM, Washington, D. C. 
(11eony6JIHKOBaHHbie 11a11-
Hhie aBTOpa) 

Berothidae Yixian 140 Ren, Guo, 1996 

Chrysopidae Kara tau 155 Rasnitsyn, Quicke, 2002 

Coniopterygidae Kara tau 155 Meinander, 1975 

Dilaridae Green River 40 Cockerell, 1920 

Hemerobiidae Kara tau 155 IIamjJHJIOB, 1980 
Ithonidae Baissa 140 Makarkin, 1999 

Mantispidae Kara tau 155 IIamjJHJIOB, 1980 

Megaloptera Soyana 270 Rasnitsyn, Quicke, 2002 

Myrmeleontidae Rott 25 Statz, 1936 

Nemopteridae Santana 125 Martins-Neto, 1997 

Neurorthidae Baltic amber 35 Ne!, Jarzembowski, 1997 

Osmylidae German Liassic 180 Bode, 1953 

Polystoechotidae Okanagan Heights 45 Makarkin, Archibald, 2003 

Psychopsidae Arkansas 85 Makarkin, 1994 

Raphidioptera English Raet/Liassic 200 Rasnitsyn, Quicke, 2002 

Sisyridae Yantardakh 85 To me 
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Ta Kc on 

Anisopodidae 
Axymiyiidae 

Bibionidae 
Blepharioceridae 

Brachycera 

Cecidomyiidae s. I. 

Ceratopogonidae 

Chaoboridae 
Chironomidae 

Corethrellidae 

Culicidae 

Deuterophlebiidae 

Dixidae 

Mycetophilidae 

N ymphomyiidae 

Pachyneuridae 

Perissommatidae 

Psychodidae 

Ptychopteridae 

Scatopsidae 

Sciaridae 

Simuliidae 

Synneuridae 

Tanyderidae 

Thaumaleidae 
Tipulidae 

Trichoceridae 

IIepsa,; Haxo11Ka 
BoapacT, 
MJIH, JICT 

Diptera Nematocera (puc. 14) 

German Lias 180 
Daohugou 165 
Santana 125 
Daohugou 165 
German Lias, Novo- 180 

spasskoe 

Daya 150 
Lebanese amber 125 
Soguty 195 
English Raetian 200 

Lebanese amber 125 
Burmese amber 100 
no 
Soguty 195 
Baissa 140 
Baltic amber 35 

Kara tau 155 

Kubekovo 165 
Solite 215 
Saxonian Raetic 200 
Kara tau 155 
Shar Teg 150 

Naryn-Ichety 180 
Novospasskoe 180 
German Lias 180 
Daya 150 
Madygen 225 
Soguty 195 

T a6 ;u11~ a 1 (npoaoJ1J1Cenue) 

IfcToqHHK 

Handlirsch, 1925 
Zhang, 2004 
Grimaldi, 1990 
Zhang, Lukashevich, 2007 
Rasnitsyn, Quicke, 2002 

Kosa.Jies, 1990 
Szadziewski, 1996 
JlyKallleBw>, 1996 
Krzeminski, Jarzembowski, 

1999 
Szadziewski, 1995 
Borkent, Grimaldi, 2004 

JlyKalllesuq, 1996 
BJ1aro,11epos, 1995 
Wagner et al., 2000 

KoJIJI8KU:HH IIHH, onpe,11eJie-
HHe E. )];. JlyKalllesuq 

Ka.JiyrnHa, KosaJieB, 1985 
Blagoderov et al., 2007 
J. Ansorge, pers. comm. 

Po,11eH,11opcjJ, 1962 
KoJIJieKu;H.R IlHH, onpe,11eJie-

HHe E. )];. JlyKalllesuq 

Ka.JiyrHHa, KosaJieB, 1985 
Shcherbakov et al., 1995 

Ansorge, 1994 
Kosa.Jies, 1989 
Shcherbakov et al., 1995 
KoJIJieKu;H.R IlHH, onpe,11eJie-

HHe E. )];. JlyKalllesuq 

rrpnqIIHaM OHM He MOryT 6hITb HaCTOJibKO TOqHhl, KaK HaM 6bI SToro XOTeJIOCh 

(XOTJI 6hI .n;o MIIJIJIIIOHa JieT). 

ITaJieosHTOMOJIOrIIJI - cpaBHIITeJihHO MOJio,n;aJI HayKa, II reoJioraMII .n;o CIIX 

rrop He II3;KHTO OTHOIIleHIIe K IICKOIIaeMhIM HaceKOMbIM KaK K qeMy·TO SK30TII· 

11eCKOMY II He o6JI3aTeJibHOMY' IIOSTOMY MeCTOHaxom.n;eHIIH HaCeKOMbIX ropaa.n;o 

MeHbllle, qeM, HarrpIIMep, pacTeHHil:. K TOMY me 3axopoHeHIIJI HaceKOMhIX 

co.n;epmaTCJI ITO rrpenMyrn;eCTBY B KOHTIIHeHTaJibHbIX OTJIO:>KeHHJIX, CTpaTIII'pa­

qnrn KOTOpbIX pa3pa6oTaHa ropa3.ZJ;O xyme, qeM MOpCKHX OTJIOJKeHJIH, II3·3a 

11ero rraJieOHTOJIOrnqecKa.ff JieTOIIHCb HaceKOMbIX He TOJibKO MeHee IIOJIHa, HO II 

He.n;ocTaToqHo ToqHa (Rasnitsyn, Quicke, 2002; JKepHXHH II .n;p., 2008). B qacT· 

HOCTH, caMa BpeMeHHaJI IIOCJie.n;oBaTeJibHOCTb HeKOTOpbIX (B TOM qIICJie Kpyrr­

HbIX) MeCTOHaxom.n;eHIIH OCTaeTCJI CIIOPHOH, II yKa3aHne .n;aTHpOBOK c TOq­

HOCThlO .n;o MIIJIJIIIOHa JieT 6y.n;eT TOJibKO BBO.ZJ;HTb qIITaTeJieM B 3a6Jiym.n;eHIIe. 

IIocKOJihKY B I<a:>K,ll;OM cpaBHHBaeMOM Ha6ope KJia.n;orpaMM HCIIOJih3YIOTC.ff CTpo-
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A 

K2 µI ~ µ3 Ni N1 R 

85 35 20 0 MJJH. JJeT 

p:h~ 65
i l·t~ ...... ; : ~ ~:::;::~:::: 

~~f \:'.'.::~~@~ :~~If~:::: 
Lachesillidae 

Peripsocidae 

Philotarsidac 

Epipsocidae 

Stcnopsocidae 

Amphipsocidae 

Cacciliusidae 

5 

Q MJIH. JICT 

Archipsocidae 

Epipsocidae+ 
Hemipsocidae 

Psocidae 

Myopsocidae Dominican 

Philotarsidae+ 

Ectopsocidac 

Lachesillidae Yantardakh 

Peri psocidae+ 

Stenopsocidac 

Caeciliusidae+ 

Amphipsocidae+ 

Puc. 4. KJia;1orpaMMhI ceMeiiCTB ceHOCJIOB rro,110TpRJ1a Psocomorpha. 

A- MOPQJOJiorw•ccKaJI KJia]IOrpaMMa (no: Yoshizawa, 2002, fig. 75), B - MOJieKyJIJipHaJI KJia]lorpaMMa (no: John­
son, Mockford, 2003, fig. 1), B - Hepa3perneHHa>1 KJia11orpaMMa llJIJI Tex me TaKCOHOB. 
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B 

0 MJIH. neT 
Archipsocidae 

Epipsocidae+ 
Hemipsocidae 

Psocidae 

Myopsocidae 

Philotarsidae 

Ectopsocidae 

Lachesillidae 

Peripsocidae 
Stenopsocidae 

Cacciliusidac 

Amphipsocidae 

PHc. 4 (npoiJO.l!J1Ce1tue). 

ro O,!l;HH H Te me Ha6ophI TaKCOHOB, BamHO JIHIIIh CJiep;HTh, 'IT06hI p;aThI rrepBhIX 

HCKOnaeMhIX HaXO,!!;OK KOHKpeTHbIX TaKCOHOB Bcerp;a 6hIJIH O,!l;HHMH H TeMH me, 

a CTpaTHrpacpH'IeCKa.fl IlOCJiep;oBaTeJihHOCTh COOTBeTCTBYIOIIl;Hx MeCTOHaxomp;e­

HHH no B03MOmHOCTH OTBe'IaJia COBpeMeHHOMY COCTOJIHHIO CTpaTHrpacpHH. qTO 

me KacaeTC.fl KOHKpeTHhIX p;aTHpOBOK, ,!!;JI.fl yrrpom;eHH.fl pac"CJeTOB Bee OHH 6hIJIH 

OKpyrJieHhI p;o 5 MJIH. JieT (Ta6JI. 1). 
,[(JI.fl perneHH.fl ITOCTaBJieHHOH HaMH 3ap;a"CJH pa3yMHO 6hIJIO 6hI rrpHBJie'Ih HHYIO 

MOp;eJihHYIO rpynny c 6oJiee ITOJIHOH naJieOHTOJIOrH'IeCKOH HCTOpHeH, 'IeM y Hace­

KOMhIX, HarrpHMep KaKyIO-TO rpynny MOpCKHX opraHH3MOB c 6oraTOH rraJieOHTO­

JIOrH'IeCKOH JieTOIIHChIO, HO STO yme p;eJIO p;pyroro HCCJiep;oBaTeJI.fl. 

Yme roBOPHJIOCh, 'ITO p;JIH on;eHKH pa3HhIX KJia,n;orpaMM c op;HHaKOBhIM Ha6o­

poM TaKCOHOB BITOJIHe ,!l;OCTaTO'IHO 3HaTh cyMMapHhIH o6'beM CKphIThIX HHTepBa­

JIOB no Kamp;oli H3 HHX. 0,n;HaKO ,!l;JIH 6oJiee nmpOKHX o6o6m;eHHH H, B "CJaCTHO­

CTH, ,!l;JIH cpaBHeHHH He OTp;eJihHhIX KJia,n;orpaMM, a HX Ha6opoB, IIOJiy'IeHHbIX 

c HCIIOJib30BaHHeM pa3JIH'IHbIX cpHJioreHeTH'IeCKHX MeTO,!l;OB, IIPHXO,D;HTC.fl rrpH-

6eraTb K HOpMHpoBaHHhIM on;eHKaM. K comaJieHHIO, HCIIOJih30BaTh ,!!;JI.fl Harn11x 

n;eJieii orry6JIHKOBaHHbie MeTpHKH (Pol et al., 2004) He yp;aeTcH. ABTOphr peKo­

MeHp;yroT K rrpHMeHeHHIO 2 IIOKa3aTeJI.fl, Y'IHThIBaIOm;Hx o6'heM CKpbITbIX HHTep­

BaJIOB: Mop;HcpHn;HpoBaHHYIO MaHXSTTeHcKyro p;HcTaHIJ;HIO (modified Manhattan 

Stratigraphic Measure, MSM*) H rroKa3aTeJih H36hITO'IHOCTH npo6eJioB (Gap 

Excess Ratio, GER). IIepBbIH H3 HHX cooTHOCHT Ha6Jirop;aeMbIH o6'heM cKphIThIX 

HHTepBaJIOB c MHHHMaJibHO B03MOmHbIM 06'heMOM ,!l;JIH KJiap;orpaMMhI c p;aHHhIM 

Ha6opoM KOHeqHbIX TaKCOHOB H COOTBeTCTBYIOIIl;HX p;aTHPOBOK HX nepBbIX Haxo­

,n:oK: MSM* = Lm/L0 , r,n:e L0 - Ha6Jiro,n:eHHa.fl, Lm - MHHHMaJihHO B03MOJKHaH 

cyMMa CKpbIThIX HHTepBaJIOB (xapaKTepH3yrom;a.fl KJia,n;orpaMMY H3 Tex JKe TaK­

COHOB, HO o6'bep;HHeHHbIX B COOTBeTCTBHH c HX B03paCTOM, a He c rrpep;rroJiarae­

MbIM po,n:CTBOM). BTopoii IIOKa3aTeJib COOTHOCHT Ha6Jiro,n:eHHhIH 06'heM CKpbIThIX 

IIHTepBaJIOB KaK c MIIHHMaJibHbIM, TaK H c MaKCHMaJibHhIM o6'beMOM CKpbITbIX 

IIHTepBaJIOB ,n:JIH p;aHHoro Ha6opa TaKCOHOB: GER = (Lm - L0)/(LM - L0), r,n:e 

LM - MaKcHMaJihHO B03MOJKHhIH o6'heM cKpbIThIX HHTepBaJioB, xapaKTepH3YIO­

ID;HH «IIOJIHOCTbIO Hepa3perneHHYIO KJia,n:orpaMMY»' r.n:e Bee CKpbIThie HHTepBa­

JihI paCTHHYTbI p;o ,n:aTHpOBKH caMoro ,n;peBHero TaKCOHa (cM. IIOCJie)J;HHe KJiap;o­

rpaMMbI Ha pHC. 1-14). 
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T 2 T:i JI .12 Ni N2 R 

200 195 ' 
206 I 
iii I 

J, K1 
15.°i 125 5 0 MJ!H. JieT 

11 

l ~;! ••• -~ ••. ·= 
I ~ ~ 

•••• j •• -~ .p.. 

····~·++-
5 

.12 13 Ki K2 12i t!2 123 
150;125 

i I 
; I 
l i 
: I 

I 

···~;.:...,_. __ _. __ ..., __ ...., ________ ..;. ..... 

I
: I ' ' I I-;!+-,' ' i 

L'..r, ·+···~t· ····•···· .... ····~·· .. ~··~[ 
l 1' i ! : i l : : : ! ' .. 

.............. ,.j,, ..................................... .--!!!!!!!!!~"""'""""" 

! 1 h+h1 I I I i I[}] ! ·~ , 1r ····\--~~-rr····r· ... r .. ·r···1·· .. rt.4-

Bclostomatidae 

Nepidae 

Corixidae 

Ochteridae 

Gelastocoridae 

Notonectidae 

Helotrephidae 

Pleidae 

Potamocoridae 

Aphelocheiridae 

Naucoridae 

Belostomatidae 

Nepidae 

Corixidae 

Ochteridae 

Gelastocoridae 

Notonectidae 

Helolrephidae 

Pleidae 

Naucoridae 

Potamocoridae 
Aphelocheiridae 

Pnc. 5. KJIR,!IOrpaMMbI ceMeiicTB KJionoB 1rn<t>pa0Tp.11:,r1a Nepomorpha. 

A - Mopl\JoJiorn'iecKali KJ1a,11orpaMMa (no: Hebsgaard et al., 2004, fig. 2), B - MOJieKyJrnpnan KJ1a,11orpaMMa 
(no: llebsgaard et al., 2004, fig. 4), B - <IIHTYHTHBHSli• KJIS,!IOI'paMMa (no: Andersen, Weir, 2004), r -- Hepaa­

peme1man KJIS,!IOI'paMMa ,!IJISI TeX lKe TSKCOHOB. 
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T 3 

B 
J2 .1 3 K1 K2 111 !1i 113 N1 N2 R 

150: 125 5 0 MJJH. JJeT 

j'lo;.o.;..;.._._...__,IJo.ili-1""""--i--+-+-+--+-'"""""""' Belostomatidae 
~ : 
!-, .;.., ..j...;-,-i--!--+-.,_-+...o!~ Nepidae 
i · Corixidae 

l ~ i : ! i I I _, -~ ~ ..•... CTID~·~···· ; .... 
i ! i I i ! i ~ I I 
l tL.i. ... ~; l~~ !~-~ .... ! .... 
i r~i[~ ! j i l I ! 

Ochteridae 

Gelastocoridae 
Notonectidae 

Helotrephidac 
Pleidae 

Potamocoridae 
Aphelochciridae 

Naucoridae : . ~ . 

r 
13 K1 K2 111 R 

215195! i 150 1 125' 
~00 , i : i I 

5 0 MJJH. !leT 

! ; ! ! i I · 
,Y.o.,j.,j....;.-,..i--!-.;....;...i--io-•-._-1-...;.---!~ Belostomatidae 

....,..._.._--i _ _.._.,__1--+""""'-!- Nepidae 
<--~T""'~ Corixidae 

Ochtcridae 

Gelastocoridae 
ei-~~~±--!-!-!"""'+-+-+-;---1--r-;-;-- Notonectidac 

ii 215 i I i I ! I i i 
~·i· ··r,··r·•····r····~··••i-••••!••••••••: ,_ Helotrephidae 
.~~QID· .~.[ .. ~+···J .... J. ... ( .... ~ .... ··~·i- Pleidae 

·I ; 20 l l ! l ' [ : ; : : : Naucoridac 
~-~··!·. ··~ rzi51.l .... ,. ....•.... r··· ·~·······r-+- Potamocoridac 

i-j~~-i .... ~ ... ·~····~···./-····1"·1+ Aphelochciridac 

Puc. 5 (npoao.n:>1ee1-we). 
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T, 
225 

A 
µ 

I 
µ 

2 
µ 

3 

95 60 0 () MJJH. JieT 

~ ..... ~~ .. ~: :::.1Ji01·L1_!2J.::::::: 
1 1 so!- •• .J.--:~~-.. q::::::~ ........ ····I 140 I··· ·······r-
~ 1 : : I : 

45 •••• ; : i::i···· ········I 80 I··""": +---+---1---1---o!-

Xyelidae 
Blasticotomidac 
Argidae 
Pcrgidac 
Tenthredinidae 
Cimb\. c\· dal? 

, .·· ··~d 40 I_·; 10 i' ,pi~ 30~,·-' _...__ ..... _ ....... .,__ ...... _ _. __ ....._ ___ 

or:.~ 15 I , : ·~ 180 H 

Pamp ii ridae 
Megalodontesidae 
Cepnidae 
Anaxyelidae 
Siricidae 
Xiphydriidac 
Orussidac 
Vespidae 

~u-==t·::.t ..• _ .... , 85 '1:::::. .... . ............. ···············r--
p··~~·······~rx:------------------'--...;..-
9 .. ,-To-J ...... ~···I 110 I········+ 

. 'ii I; I i I 

E 
N2 R 

Apo idea 
Mcgalyridae 
Trigonal idac 
lbaliidae 
lchncumonidae 

0 MJlH. JieT 

Xyclidac 
Blasticotomidae 

·······+--

· ·1·r · · ··· ··r · ····· ·······r 

. -~ ~-·· ····-~ ---+---+---...... -

Argidae 
Pergidae 
Tenthredinidae 
Cimb\. cidac 
Mega odontesidae 
Parnphiliidae 
Cephidae 
Anaxyelidae 
Siricidac 
Xiphydriidac 
Orussidac 
Megalyridae 
Trigonalidac 
IbaTiidae 
Ichneumonidae 
Apoidea 
Vcspidac s. l. 

Pnc. 6. KJia,n;orpaMMhI ceMeiicTB rreperrOH'!aTOKphIJihIX rro,n;oTpa,n;a Siricirra. 

A- Mop<jlonorwrecKaa KJJa11orpaMMa (no: Ronquist et al., 1999, figs 2, 7, 9), B - Mop<jlonorn'!ecKaH Kna11orpaM­
Ma (no: Quicke, Basibuyuk, 1999), B - Mop<jloJJorwrecKaa KJJa11orpaMMa (no: Schulmeister, 2003a, fig. 6), 
I' - MOJJeKyJJHpHaa KJJa11orpaMMa (no: Schulmeister, 2003b, fig. 1), A" - •llHTYllTllBHaa• KJJa11orpaMMa (no: Pac-

HIUl,l>IH, 2005, pHc. 6B), E - Hepa3perncHna.H KJrn,z:i;orpaMMa AJJJI Tex me TaKCOHOB. 
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95 

; ..... ~ ..... . 

B 

~I 

110 

60 
~ I 

N2 R 

0 MJIH. JJeT 

Xyclidac 
Blasticotomidae 
Tenthredinidae 
Cimbicidae 
Arg1dae 

•••It•••••••!--- ~~:Rhi~Tiidae 

......... ~~ ...... ...., ..... ~.···· 1so .~J ••••••• ~ ••••••• ·······r ....... -... 
._....:;;;;;;;;;;;;;;;;;;;;;;;;:..~:-:-----+-'-----1-----------io-

Me1plodontcsidac 
Ccpnidac 
Anaxyelidae 
Siricidae 
Xiphydriidae 
Orussidac 
Vcsp1dac s. I. 

150 

.. H ......... : -----+-----....------
Apo idea 
Megalyridae 
lbaliidae 
Jchneumonidae 

30 

Trigonalidae 

N 1 N2 R 

0 MJIH. JJeT 

Xyclidac 
Hlasticotomidae 
Tenthredinidac 
Cimbicidae 

30 ·······t-

·······r·······r--

Argidac 
Pergidae 
Pamphiliidae 
Megalodontesidae 
Ccphidac 
Anaxyelidae 
Siricidae 
Xiphydriidae 
Orussidae 
Vespidae s. I. 

•••••• t •••••••• ---------------
Megalyridae 
lbaliidac 
lchncumonidae 
Apo idea 
Trigonalidac 

PHc. 6 (npoiJoJ1.J1Cett.ue). 
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T 3 

225 

K2 P1 122 123 N1 N2 R 

140 95 I 60i 30 0 MJJH. ,1eT 
Xyelidae 

ur+·····~ ... 1 110 f··+ ...... ..,:---!----+---- Blasticotomidae 

I 

!,,: ' : 'i····U~~-J-:·····;f ·····1!1 ...... ~ I 3° I··· ·······t- fi!~~~ctinictac 
l4Ql Cimh\"cidae 

-'>!- ·1· • ·L.':'.J • • • • · • Mega odontesidae 
; ' Pamphiliidae 

·'.~ ~·· Cephidae • i 15 
1
1--,"";!---.;.--.....,:---..;..i----!----+----i---.;.- Anaxyelidae 

Siricidae 
~-·. ······· ······:f' ~-l 180 1·····1······~· ·······r······ ·······t- xiphydriidac :.: •••• 85 •••• +.,....., .... _ _.,;-.-..;...---J.;..j...--.;...---J.---1---~- Orussidae 

i , , "' , , Trigonalidac 
Megalyridac 

: ·:·······~·······J+····i 150J•······r Ihaliidae 
• 1 ~ Jchneumonidac 
/"'""" 40 ··f·•~ ; : ; Apoidea 
i I l : 

1 
: , Vespidac s. L 

E 
T3 .1 1 J

2 
J
3 

K 1 K2 121 122 P3 N 1 N2 R 

225 189. i 165 i 140 95 60 . 0 MJlH. JICT 
xrielidac 

~- ..!,;i :\. tJ r::.r::::::.':l:::::.j:·. ·::.:·. :::::.t:t::.:·:.: . ~,~1l~"m;d" 
.;. 225 • '. ..... L ........ J ...... i ............ ~ .. ; ...... ~...... . ...... +- Pcrgidae 
,;. __;_ • ~, ...... [ ........ : : : ; : : Tcnthredinidae 

q: 165 .. : .. ~+;851:::::::r; ...... : ...... ......... ; ... · ... ;--;--------......... ~!:g~igigg,~tcsidae 
;. 45 ·.... · Pamphiliidac 

»i· = "'[ ~1J·· .... ' ........ r; Cephidac 
"l· 60 " 

1
, I " 

1 

, , , , , , Anaxyelidae "1•..........., 45 · · · : · · Siricidae 
~· ,J 41 225 l·• ........ 4 ...... f"""'l""'""i·~~ ..... + .. ··· .............. t"'" Xiphvdriidac 
~ 1301 .. ···; 

1 

.I 
8

, 
1 
...... r ..... ; , , ; Orussidae 

"t, ••••• ~~5 .·r1'""1 -' ..... ; ; ; ; ; Trigonalidae Me•,alyridae r..... ·rSH·I 195! ..... r ..... ~ ....... r ...... 1 ·r ..... "'"~ ___ __,__---!-_ lbafiidae 
"!····1Q.<18 -· ··: 85 -~·····, , , 

1 
, , lchneumonidae 

"l'""~"r _ ........... , , , , , , Apoidea 
, ...... , ...... 1 ; 8) ............ i i i, · · Vespidac s. L 

P11c. 6 (npoiJoJL.J1Ce1we). 
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.L, .13 K1 K2 121 R 

165 140125 90 0MJlll.;lCT 

~ , :.:, :~,: 5 r 7.5 __ -.. ·_,_f _· .. t .. ·_·_·_'· ... ·:.1_____________________ ~~c~~E?1~~~dea 1 ·; Ceraphronoidea 

!~1&ii ! ! ~~gi,~~~~" 
~ Pelecinidae 
~W ' ' ' Proctotrupidae ' ~ , I 40 H • Monomachidae 

· - Heloridae 

E 
.J2· .13 Ki Kz P-1 R 

165 ,140 125, 90 MnH. ,lCT 

~ 1251 ... J. ;.,' _..:_ .... :~------------------------- khneumonoidca 

~:::ii. I:: ~:. 5 I : ~~~f \~~£:~: 
L-J Chalcidoidea 

I • 41 
1 

• Diapriidac 

)' ' : >Ji 15 I ~0o;r~~Wa~~dae 
4

1

- ~ 25 f .. ·:· I. I_ ! f,~~~~~~t~~~fdae . 1.;p · 
1 

: : ; Heloridae 

.12 .13 Ki Jl I 

B 
Jl 2 N2 R 

1~5 G5l 1101?5 ,_ 
···~···~,-''----,0-!-------1----~----------..;--

: ·011· 25 .. #J 50 H 

0 MnH. neT 
Ichneumonoiclea 
Stcphanoidea 
Ceraphronoidea 
Cynipoiclea 
Platygastroidea 
Roproniidae 
Pefccinidac 
Proctotrupidac 
Chalcido1dea 
Diapriidae 
Monomachidac 
Heloridac 

; • 25 • ,,,..:o,.;.,---------------.... ----------­
! ~,-!'---.;.-------.---.;o--------!"----

P11c. 7. Kna,ll,orpaMMhI ceMeii:cTB rreperroHqaTOKphIJihIX 11tt¢pa0Tp.H,!1,a Proctotrupomorpha. 

A - Mopcj)onornqecKa>I KJiaiwrpaMMa (no: Ronquist et al., 1999, fig. 7), B - Mop<]io11or11'l"cKa>1 KJia,11orpaM· 
Ma (no: Quicke, Basibuyuk, 1999), B - MOJieKyJ1>1pHa>1 KJia,11orpaM"a (no: Castro, Dowton, 2006, fig. 3), 
I' - «llHTYllTllRIIOH» KJia,norpaMMa (no: PaCIHH.J,LIH, 2005, pllC. 4B), ,[{ - IICpa3pCllleHHaJI KJJa,norpaMMa ,nJIJI TCX 

JKC TaKCOHOB. 
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-

r 
.12 13 K1 K2 jl 

2 R 

165 . 

0
140125~ 90 MJJH. JJeT 

' : 50 : Stephanoidea -i 25 .... ~ . ~;------+1------+---+---!o- Ccraphronoidea 
~'. 25 : : : Proctotrupidae 
i...l. Pelecinidae 

1 
= : Heloridae 

'

1

;_· I j :, ,..,1~'--i-_______ 
1 

__ ...... _____ ..., ____ Roproniidae 
Monomachidae 

i 0' : 
1 

Platygastroidea _J. 25 ···lw~,,..-!-: _...., ..... _ _.. ______ _,_ __ ...,_ __ _,_____ Chalcidoidea 
' Ir.'>!--· __ ,_ __ ...... _____ ~ ___ ,_ __ """'"____ Diapriidae 

1 ~ ~: ' ' 
1 1 

Cynipoidea 
4·~· ·-r :-: --1""'"".__,._ _____ __, ___ ._ __ +----- lchncumonoidea 

12 13 K1 K2 jl 
1 R 

165 I i140 125 90 MJJH. JJCT 

~. • .lr;;I, .l .0. l-------------------- Stephanoidea ~-_.,,,..' •• ~~~·!·' ' Ceraphronoidea I 25 ~ • • 1 • ·i • ; : 
1 

~ : Proctotrupidae 
Pelecinidae 

/ : I ; : • 
1 

: Heloridae 
• 1 Roproniidae 

f?o! •• 40 ··+·1··"°:...,.....__ ... : ...,..----'l'----i---.... ------~ Monomachidae 

1~2-5~'1:?,'-':···r· ·····d-H 25 : 1 Platygastroidea 
~· · ·r · · · · · · · ~ ·1:-; I""'-1· ""'----.1 ... ,------+----------1---- Chalcidoidea 

===-1P":~;. • ·r · • • • • • •; ·M 25 11-+; -----'l'----i---.... --....,1---'!""- DiaP.riidae 
1'>'1· ··~· • •• • • • ~ •ioo: .__ ... 

1 

..,·;....--------------""

1
---- Cynipoidca 'i • • t 0 i • i I Ichneumonoidea 

Pnc. 7 (npoi!oJ<JICettue). 

Ilpo6JieMa COCTOHT B TOM, qTo MHHHMaJihHO B03MOJl\'.HhIH o6'beM CKphIThIX 

HHTepBaJIOB rrpe,n;cTaBJI.HeT co6oii: OCMhICJieHHbIH IIOKa3aTeJib TOJibKO B CJiyqae 

IIOJIHoro aarrpeTa Ha cyrn;ecTBOBaHHe rrpe,n;KOBbIX (rrapacpIIJieTHqecKIIX) TaKCO­

HOB. 3TOT aarrpeT ecTeCTBeH ,D;JI.ll KJia,D;IICTOB, qb.H MeTO,D;OJIOrII.H ,n;eii:CTBHTeJib­

HO aarrpern;aeT rrapacpHJieTIIqecKIIe TaKCOHbI. TeM He MeHee ,n;e cpaKTO OHH IIHOr,n;a 

rro.HBJI.HIOTC.H ,n;ame B rrpo,n;yKTax MopcpoJiornqecKoii: KJia,n;IICTIIKH (cM. plic. 6, A), 
B MOJieKyJI.HpHbIX KJia,n;orpaMMax OHII rroqTH o6brqHbI, a B Tpa,n;II:O:IIOHHbIX, KaK 

H3BeCTHO, 3TO BIIOJIHe rrpHeMJieMhIH TIIII TaKCOHOB. Ho JierHTIIMII3a:O:H.H rrpe,n;KO­

BbIX TaKCOHOB cpaay me o6ecrreqnBaeT HyJieBOH o6'heM CKpb!TbIX IIHTepBaJIOB 

B KJia,n;orpaMMe, OIITHMH3HpOBaHHOH no 3TOMY rrapaMeTpy (IIOCKOJibKY TaKa.H OII­

TIIMH3a:O:H.ll ,n;orrycKaeT rrpOII3BOJihHOe BbIBe,n;eHHe TaKCOHa II3 JII06oro ,n;pyroro 

B rrpe,n;eJiax ,n;aHHOro na6opa). Ilo3TOMY HaM IIPHXO,D;HTC.ll OTKa3aTbC.lI OT HCIIOJih-

30B3HH.lI ,n;Byx yKa3aHHbIX IIOKa3aTeJieii: H BBeCTII HOBhIH, HCIIOJib3YIOIIIHH ,D;JI.ll 

HOpMHpOBKH TOJibKO M3KCIIM3JibHbIH o6'heM CKpbIThIX IIHTepBaJIOB. 3TO HH,D;eKC 

CKphITbIX HHTepBaJIOB (Ghost Range Index) GRI = 1 - L 0/LM. 
Terrepb, HaKoHe:a;, rrorrhrTaeMca KpaTKO c<}:JopMyJIHPOBaTh rrpo:a:e,n;ypy rrpe,n;­

JiaraeMoro aHaJirraa (cM. pHc. 1-14). 
1. 0To6paB HCXO,D;Hhre KJia,n;orpaMMhI, 0To6pama10rn;ne <}:!IIJioreHeTrrqecKrre 

CB5!3H ,n;ocTaToqHo CXO,D;HOro Kpyra TaKCOHOB H IIOCTpoeHHhie c TIOMOIIIh!O KaK 

MopqJOJIOrifqecKOH, TaK H MOJieKyJI.HpHOH KJia,n;IICTIIKII, a no B03MOJl\'.HOCTII H 3a­

CJIYJl\'.HB3IOII!He ,n;oBepH.H Tpa,n;II:O:HOHHbie ( « IIHTYIITIIBHbie ») KJia,n;orpaMMbI' 

orpaHHqHBaeM IIX CTporo II,n;eHTWIHhIM Ha6opoM TaKCOHOB B Kam,n;oil: II3 HIIX. 

CooTBeTCTBeHHO yToqHJieM xapaKTep qJHJioreHeTnqecKHX CB.Haen ocTaBrnnxca 

TaKCOHOB. Pe,n;y:a;HpoBaHHhie yKa3aHHbIM o6pa30M KJia)l;orpaMMbI 6y,n;eM Ha3hI­

BaTh H30TaKCOHHhIMH (c O,D;IIHaKOBbIM Ha6opoM TaKCOHOB). 
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P-2 R 

351 0 MITH. JleT 
: I ! : 

I: 
i: 

. l··QD·; .... --""""'""-....;--.....;.~---­
~ : : ~ l I 

E 

K1 Ki !!1 P-2 !!3 NI N2 R 

Plumariidae 
Bethylidae 
Chrysididae 
Formicidae 
Scoliidac 
Vespidae 
Bradynobaenidae p. 
Chyphotinae+ Typh. 
Rhopalosomatidae 
Sapygidae 
Mutillidae p. 
Myrrnosinac 
Pompilidae 
Tiphiinae+Brachyc. 
Tiphiidae p . 
Sicrolomorphidae 
Apidae 
Sphecidae 

140 125100 ~o 60 35 
: I 20 0 MITH. ITeT 

50 ·~:--..... ~--!'---.~~...-;.~~~~~--~~"'"'!'"-
: I 
; I 

! i 
·~········,_~ ____ _,, ................................. _ 

; I 

I: 

: i I! 

Plumariidae 
Bethylidae 
Chrysididae 
Bradynobacnidae p. 
Chypholinae+ Typh. 
Sapygidae 
Forrnicidae 
Mutillidae p. 
Myrmosinae 
Scoliidae 
Tiphiinae+l3rachyc. 
Tiphiidae p. 
Vespidae 
Rhopalosomatidae 
Pompilidae 
Apicfae 
Sphecidae 
Sierolomorphidac 

PHc. 8. KJia):(orpaMMbl ceMeHCTB maJIOHOCHblX rreperroH<raToKpbIJiblX (Aculeata). 

A - Mopcponorwrec1<aJI KJJa,11orpaMMa (no: Brothers, Carpenter, 1993, fig. lOB), E - MopcponornqecKaJI KJJa,110-
rpaMMa (no: Quicke, Basibuyuk, 1999), B - MopcponoruqecKaJI KJJa,11orpaMMa (no: Ronquist et al., 1999, fig.13), 
r - MOJICKYJilIPHaJI KJJa,11orpaMMa (no: Pilgrim et al., 2007, fig. 2), J( - •llHTYHTlfBHa.11• KJJa,11orpaMMa (no: Ras-

nitsyn, 2000, fig. 1), E - nepa3perne11naa KJill,l\OrpaMMa ,llJJJI Tex >«c TaKCOHOB. 
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B 

K 1 K2 P1 P2 R 

140125100 90 i° 3t 2
1
0 ~ M;!H, JJeT 

~ • 0 .!;. _...:.. __ .._ _______ _. __ _. ___ ~- Plumariidae 

' · Bethylidac 

: 1' . r. ·1· ....... ; ..:.,. ___ .._ ______ "--

: ! 

: I 

40 

···~·····;.....:...--+-0----oi----1---..;.-

K 1 K2 R 

Chrysididae 
Sapygidae 
Bradynobaenidae p. 
Chyphotinae+ Typh. 
Mutillidae p. 
Myrmosinae 
Scoliidae 
Tiphiinac+Brachyc . 
Tiphiidae p. 
Fonnicidae 
Sierolomorphidae 
Vespidae 
Rhopalosomatidae 
l'ompilidae 
Sphccidae 
Apidae 

140125100 90 0 MJlH. ,lCT 

•;.;. • ~ : Plumariidac 
-t~_·._l _...__-i-...;..-~----+---i.--....;.- Bethylidac 

re~ .. r .. ~ ~~1~~~~~~e L ... ;. .. bJ. 
1 

Sapygidae 
' : ' ' •;• • • • • • 35 • • • • • • • • • ·+-- Bradynobacnidac p. l l l l ' : Apidae 

I: Sphecidae 
Scoliidac 
Pompilidae 
Mutillidac p. 
Myrmosinae 
Tiphiinae+Brachyc. 
Sierolomorphidae 
Rhopalosomatidac 
Vespidac ; "". • • • • • • · ~ i • • • • • • r • • • • • • • i- Chyphotinae+Typh. 
Tiphiidae p. ': 

Prrc. 8 (npoiJ0Jf:11Ce1tue). 



/( 

ll, ll2 

60 3!5 

l-!3 Ni 

;20 0 MJIH. JieT 

Bethylidae 
Chrysididae 
Plumariidac 
Apidae 

: : : : : : I; I : • ··rf4 105 ··=········ • I 

Sphecidae 
Pompilidae 
Mutillidae p. 
Myrmosinae 
Tiphiinac+Brachyc. 
Tiphiidae p. 
Scoliidae 
Sapygidae 
Rhopalosomatidae 
13radynobaenidae p. 
Chyphotinae+ Typh. 
Sierolomorphidae 
Formicidae 
Vcspidae 

i; .. ~. :. ! ': : ; 
n • • ~ • • •:• • • ! • • • GJ • ~ • • • • • ! • • • • • • • • • •:- • • • • • 1 • • • • • • {t:: : :.Q[J .. : . . ' i ~ i ! : 

~ .. ; .. ! I 01-i'-! ---!----.;..-.......__---,;._ 

K 1 K2 

140 1~5 100 90 

µ 
I 

60 

E 

35 20 0 MJIH. Jle'I' 

Bethylidae 
Chrysididac 
Plumariidae 
Apidae 
Sphccidae 
Pompilidae 
Mutillidae p. 
Myrmosinae 
Tiphiinae+Brachyc. 
Tiphiidae p. 

f->!o-!o-....,..lii;;;;;;iiiiil.__...;....o--...;.----..;.---.._--..,.!-- Scoliidac 

: : ; ~ : ,...._ ....... ......., •• ~ •••••••• •.• ~ ••••• ·1· •••••• ·~ 
....... ~....-J i4o ··r··········~·····~·······-r--

40 
I• 

Pnc. 8 (npoiJomKenue). 

Sapygidae 
Rhopalosomatidae 
Bradynobacnidac p. 
Chyphotinae t Typh . 
Sierolomorphidac 
Formicidac 
Vcspidac 
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2. HaKJia,n;hIBaeM Ka:m,n;y10 TaKyIO KJia,n;orpaMMY Ha COOTBeTCTBy10ru;y10 (o,n;n­

HaKOBYIO ,lJ;JI.H Bcex H30TaKCOHHbIX KJia,n;orpaMM) CTpaTnrpacl_)wrncKyIO ceTKy. 

3. OpneHTHpyach Ha Han6oJiee ,n;peBHHH (paHbIIIe ,n;pyrHx sacl_)nKcnpoBaH­

HhIH B JieTOIIHCH) TaKCOH B Ka:m,n;o:H KJia,n;e (BeTBH KJia,n;orpaMMbI), H306pa:maeM 

CKpbIThie HHTepBaJibI c IIOMOIIJ;blO rro,n;xo,n;aru;Hx ycJIOBHbIX 3HaKOB (B HaIIIeM 

CJIY'Iae 3TO JICUpHaJl nynKmUpHaJl JlUHUJl). 

4. IIo,n;c'IHTbIBaeM ,n;JIHTeJihHOCTh Ka:m,n;oro BhIHBJieHHOro cKphIToro HHTep­

BaJia lI HX CYMMapHyIO ,D;JIHTeJibHOCTh. 

5. IlOBTOp.SieM TY :me IIOCJie,n;oBaTeJihHOCTh ,n;eiicTBHH (1-4) ITO Bce:H rpyrrrre 

H30TaKCOHHhIX KJia,n;orpaMM. 

6. B Ka:m,n;o:H rpyrrrre ,n;o6aBJI.HeM «HepaspeIIIeHHYIO» H30TaKCOHHyIO KJia,n;o­

rpaMMY (JIHIIIeHHYIO ,n;ncl_)cl_)epeHII;IIpoBaHHbIX BHyTpeHHHX CB.H3eH, KaK 6y,n;TO 

KaJK,D;bIH TaKCOH He3aBHCHMO rrpOHCXO,D;HT OT e,n;HHCTBeHHOro ,D;JI.H BCex o6ru;ero 

rrpe,n;Ka) n rroBTOp.HeM ,D;JI.H Hee TY :me IIOCJie,n;oBaTeJihHOCTh ,n;eiicTBHH (1-4). IIo­

JiyqaeM pesyJih.TaT, nso6pa:meHHhiii, HarrpnMep, Ha pnc. l, I'. 
7. B Ka:m,n;oii: nsoTaKCOHHoii: rpyrrrre pacc'!HThIBaeM sHa'leHne rroKasaTeJI.H 

GRI n cBo,n;nM rroJiy'!eHHhre BeJIH'IHHhI B Ta6JI. 2. 

PE3YJibTATbI M MX OBCYJK,D;EHME 

HcrrOJib30BaHHbie KJia,n;orpaMMbI IIOCJie HX rrpeo6pasoBaHH.H B H30TaKCOHHhie 

COOTBeTCTBeHHO rryHKTaM 1-6 OIIHCaHHOll BhIIIIe rrpou;e,n;yphl IIOKa3aHbI Ha 

pnc. 1-14, 3Ha'!eHH.H HH,n;eKCOB CKpbITbIX HHTepBaJIOB rrpHBe,n;eHhI B Ta6JI. 2. 
IloJiy'!eHHbie pesyJihTaTbI IIOKa3bIBaIOT c ,n;ocTaTO'!HOll onpe,n;eJieHHOCThlO, 'ITO 

rrpn Bceii: H3MeH'!HBOCTH IIOKa3aTeJieii: HX cpe,n;HHe 3Ha'!eHH.H ,ll;JI.H MOJieKyJI.HpHO­

ro n Mopcl_)oJiornqecKoro BapHaHTOB KJia,n;ncTHqecKoro MeTo,n;a cyru;ecTBeHHO 

CXO,D;HbI lI 3HaqnTeJihHO (B 1.5 pasa) MeHhIIIe, 'leM ,D;JI.H Tpa,n;HD;HOHHOro MeTo,n;a. 

,lJ;pyrHMH CJIOBaMH, MOJieKyJI.HpHbIH MeTO,ll; He o6Hapy:>KHBaeT JIY'!IIIero COOTBeT­

CTBH.H rraJieOHTOJIOrHqecKOH JieTOIIHCH TIO cpaBHeHHIO c Mop<POJIOrH'leCKOH KJia­

,D;HCTHKOH, lI o6a OHH B 3TOM OTHOIIIeHHH .HBHO rrpoHrpbrnaIOT Tpa,n;HD;HOHHOH 

( « HHTYHTHBHOll ») cPHJioreHeTHKe. 

TaKHM o6pasoM, IIOJIHOCTbIO rro,n;TBep:m,n;eH rrapa,n;oKcaJihHhiii pesyJihTaT npe,n;­

BapHTeJihHhIX Ha6JIIO,lJ;eHHH (PacHHD;hIH, 2005). ,Zl;eii:CTBHTeJibHO, KaK IIOKa3aHO 

paHee, y Hae eCTb orrpe,n;eJieHHbie OCHOBaHH.H COMHeBaTbC.H B HCXO,lJ;HbIX IIOCTyJia­

Tax MOPcPOJIOrH'leCKOll KJia,lJ;HCTHKH, HO KaK o6'b.HCHHTh HeCOOTBeTCTBHe pesyJih­

TaTOB IIPHMeHeHH.H MOJieKyJI.HpHbIX MeTO,n;OB IIaJieOHTOJIOrH'leCKHM ,n;aHHbIM? 

TeopeTH'leCKH B03MOJKHhI, rro-Bn,n;nMoMy, TOJihKO 3 o6'b.HCHeHH.H: 1) 3BOJIIOD;HOH­

Hhrii: npou;ecc 3aMeru;eHH.H OCHOBaHHH B MOJieKyJiaX HYKJieHHOBhIX KHCJIOT rro,n;­

Bep:meH rOMOIIJia3H.HM' MaCKHPYIOIIJ;HM cPHJIOreHeTH'leCKHH CHrHaJI' rro,n;o6HO 

3BOJIIOD;HH ,n;pyrHx npH3HaKOB; 2) KJia,D;HCTH'leCKHe IIOCTyJiaTbl He COOTBeTCTBY­

IOT xapaKTepy npou;ecca 3BOJIIOD;HOHHOro H3MeHeHH.H IIOCJie,n;oBaTeJibHOCTH 

OCHOBaHHH B MOJieKyJie ,l:i;HK n cyru;ecTBeHHO HCKa:ma10T cl_)HJioreHeTH'!eCKHH 

CHrHaJI; 3) naJieOHTOJiornqecKa.H JieTOIIHCb HaCeKOMhIX HaCTOJihKO HCKaJKeHa 

Tacl_)oHOMH'!eCKHMH cl_)aKTOpaMH, 'ITO He MOJKeT CJiyJKHTh He3aBHCHMbIM opHeH­

THpOM ,n;JI.H cl_)nJioreHeTHKH. HH o,n;Ha H3 3THX rHIIOTes He MOJKeT C'!HTaThCH 

6oJiee HJIH MeHee cepbe3HO IIO,D;TBep:m,n;eHHOH He3aBHCHMbIMH Ha6JI10,n;eHH.HMH, 

HOB OTCYTCTBHe rrpneMJieMOH aJihTepHaTHBhI BCe OHH ,lJ;OJIJKHbI 6bITb nsyqeHbI. 

Crroco6br npoBepKH rrepBoii rnnoTe3bI rroKa He rrpe,n;Jioa<eHbr. BTopa.H rHrroTe­

sa HCXO,D;HT H3 Toro, 'ITO H3BeCTHbI 6JieCT.Hru;He IIPHMepbI MOJieKyJIHPHOH peKOH­

CTpyKD;HH cl_)HJioreHesa, OCHOBaHHbie, KaK MHe npe,n;cTaBJI.HeTC.H, Ha cl_)eHeTH'!e­

CKHX, a He KJiap;HCTH'!eCKHX IIpHHD;HIIaX (MeTO,lJ; MOJieKyJIHPHbIX ,lJ;HCTaHD;HH). 

3To rrpe:m,n;e Bcero aHaJIH3 po,n;cTBeHHhIX OTHOIDeHHH rOMHHOH,D;OB (Caccone, Po­

well, 1989), IIOKa3aBmHii: IIOJIHYIO BHyTpeHHIOIO HeIIpOTHBOpe'!HBOCTh, paBHO 

KaK lI COOTBeTCTBHe xopomo o6ocHOBaHHbIM Tpa,n;HD;HOHHbIM rnrroTe3aM 0 cPHJIO-
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123 N 1 N2 R 
25 0 MJlll. JJCT 

123 NI 
25 

R 

Dytiscidae 

I Iygrobiidae 

Aspidytidae 

Amphizoidae 

Notcridae 

Haliplidae 

0 MJlll. JJCT 

: : ; : : : ' : : Pi-' ~- .. ~ .... -~···. ~ -~· -~. -~· ... ~···r-i 
Dytiscidae 

Aspidytidac 

1 v~~r.rj:ffi· ... 1· ... 1 · ~ 
Amphizoidae 

Hygrobiidae 

Noteridae 

Haliplidae 

13 Ki K2 121 

115 ~5 . 60 

B 

122 123 Ni N2 R 

15 

123 N1 N2 R 

0 MJJH. JJCT 

Dytiscidac 

Aspidytidae 

Amphizoidae 

Paelobiidac/Hygrobiidae 

Noteridae 

Haliplidae 

25 0 MJJH. Jlt:'f 

Dytiscidac 

Aspidytidae 

Amphizoidae 

Paclobiidae/I lygrobiidae 

Notcridae 

I laliplidae 

PHc. 9. KJia,11orpaMMhI ceMeHCTB myKOB nmppaoTpll.n;a Hydradephaga. 

A - Mopc)>oJ1orw1ecKa.H KJ1a11orpaMMa (no: Balke et al., 2005, fig. 5), B - MOJICKYJl.HpHa.H KJia11orpaMMa (no: Bal­
ke et al., 2005, fig. 6), B - MOJ1eKyJ1.HpHa.H KJJa11orpaM:11a (no: Balke ct al., 2008, fig. 1), I' - nepaapeIUeHHa.H 

KJia.zi;orpaMMa )];JUI TCX me TaKCOHOB. 
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A 

:~:i\!.,,: :1 
:_,: ··L::'..'.:'..J_:_s,o ··:.:.· ... _; -----"------....... --~ !j u 

Scarabaeoidea 
Leiodidae 
Agyrtidae 
Hydraenidac 
Ptiliidac 
Silphidae 

Staphy linidae 
Scydmaenidac 
Trachypachidae 
Carabidae 

Pttc. 10. KJia1wrpaMMh1 ceMeftcTB myKOB HHcjJpaoTpR,1:1a Staphylinomorpha. 

A - MopljJoJJormrecKaa KJJa11orpaMMa (no: Beutel, Lcschen, 2005, fig. 15), B - MOJJeKyJJapHaa KJJa11orpaMMa 
(no: Caterino et al., 2005, fig. 4), B - Hepa3pcrncrrnaa KJJa11orpaMMa l(JJa Tex >Kc TaKCOHOB. 

reHe3e rpyIIIIbI. roBOpH 0 BHyTpeHHeH HerrpOTIIBOpeLIIIBOCTII, H IIMeIO B BII,!l;Y 

Ba:IKHbIH IIOKa3aTeJib COOTBeTCTBIUI pe3yJibTaTa JIOrIIKe rro.n;xo.n;a, 'ITO ,!l;OCTYIIHO 

MOJieKYJIHPHOH cpeHeTIIKe, HO, YBbl, He .n;pyrIIM cpIIJIOreHeTIILieCKIIM MeTo.n;aM. 

IIcrrOJib30BaHHbIH A. KaKOHe II )J;m. ITay:rnoM MOJieKynapHbIH MeTo.n; rroKa3aJI 

CJie.n;ym:u:i;ym qmnoreHeTIILieCKYIO CTpyKTYPY roMIIHOII,!l;OB ( c 6a6yIIHOM B KaLie­

CTBe BHerrrneii rpyrrrrb1): Paphio hamadryas + (Hylobates syndactylus + (Pongo 
pygmaeus + (Gorilla gorilla+ (Homo sapiens + (Pan paniscus + P. troglody­
tes))))). rnaBHOe, O)l;HaKO, He B cpopMe KJia.n;orpaMMbI, a B COOTBeTCTBYIOII.J;IIX 

TaKCOHOMII11eCKIIX ,!l;IICTaH:o;IIHX. KaK II3BeCTHO, rnaBHbIM .n;ocTOIIHCTBOM CTpyK­

Typbr MOJieKyJibI )];HK KaK HOCIITeJIH cpIIJIOreHeTIILieCKOro CIIrHaJia C'IIITaeTCH 

rrpe.n;rroJiaraeMaH MaJiaH 3aBIICIIMOCTb IIOCJie)l;OBaTeJibHOCTII OCHOBaHIIH OT oco-

6eHHOCTeii cpe.n;bI II rrapaMeTpOB 01·6opa. 3Ta ee oco6eHHOCTb II03BOJIHeT C'IIITaTh 

rrpo:o;ecc 3aMeHbI OCHOBaHIIH OTHOCIITeJibHO paBHOMepHhIM II IIO'ITII CB060,!J;HhIM 

OT roMorrna3IIH (KOHBepreH:o;IIii II rrapanneJIII3MOB). EcJIII sTo TaK, TO B BeTBII, 

rrepBOH OT)l;eJIIIBIIIeHCH OT 8BOJIIOil;IIOHHOro CTBOJia, MOJieKyJIHpHhie ,!l;IICTaH:o;IIII 

IJ:O JII06hIX )"(pyrIIX LIJieHOB 8TOro CTBOJia ,!l;OJI:IKHhI 6bITb rrpIIMepHO O,!l;IIHaKOBhl­

MII, 'ITO Mhl II BII,!l;IIM B .n;aHHOM CJiy'-rae: Ha KaJK)l;OM apyce KJia.n;orpaMMbI 3Ha'Ie­

HIIH ,!l;IICTaH:o;IIH 6JIII3KII II He rrepeKpbIBaIOTCH c xapaKTepHbIMII 3Ha'IeHIIHMII 

,!l;IICTaH:o;IIH .n;pyrIIX ypOBHeii. )J;IICTaH:o;IIII MeJK)"(Y 6a6yIIHOM II roMIIHOII)l;aMII 

orpaHII'IeHbI BeJIII'IIIHaMII B IIHTepBaJie 6.58-:- 7.43, Me:»<)"(y rII66oHOM II BCeMII 

KpyIIHhIMII roMIIHOII)"(aMII - B IIHTepBaJie 4 .48-:- 5 .13' Mem.n;y opaHryTaHOM II 

ocTaJibHbIMII KPYIIHhIMII roMIIHOII,!l;aMII - 3 .28-:-3. 5 7. )J;IIcTaH:o;IIII Me:»<.n;y ro­

PIIJIJIOH II IIIIIMIIaH3e c 'IeJIOBeKOM BaphIIPYIOT OT 2.34 .n;o 2. 76, Mem.n;y 'IeJIOBe­

KOM II 2 BII,!l;aMII IIIIIMIIaH3e - OT 1.58 .n;o 1.59, a ,!l;IICTaH:o;IIH Me:»<.n;y BII)l;aMII 

] 18 



E 

J\gyrtidac 

Hydraenidae 

Ptiliidac 

Silphidac 

Staphylinidae 
Scydmaenidae 

+-d .... ~.U~: ... : ....... ·.:...· -'"'"! .... _..;.__..._;..i ..:.,_..._ ____ ~~~~l~~::hidac 
B 

P2 Tl T2 T, JI 12 .T3 K1 K2 ¥1 ¥2 ¥3 N, N1 R 

240 200 1~5 140 40 O MJIH. rreT 

PHc. 10 (npooo.n:HCeHue). 

Eucinetidae 

Dascillidae 

Derudontidae 

Syntcliidae 
Sphacritidac 
Histcridae 

I-lydrophiloidca 

Scarabaeoidea 
Leiodidae 

J\gyrtidac 

I-lydracnidae 
Ptiliidac 

Si\phidae 

Staphylinidae 
Scydmaenidae 
Trachypachidac 

Carabidae 
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A 

T 2 T3 J 1 J 2 .I 3 KI K2 P1 P2 P3 N 1 N2 R 

_ , , 2~5 18_~ I ?5 ' 140 1 go 40 0 MITH. ITeT 

i ::::f::l?i::1f :;.i ·_1 ... : 1_5_0_;1J ... ·-· .. • :-----..... ----------

E 

P2 TI T2 T3 11 12 13 K1 K2 1!1 1!2 I!3 NI N2 R 

Dascillidac 

Scarabacidae 

Hydrophiloidea 

Histcridae 

Silphidae 

Staphylinidae 

Scydmaenidac 

Leiodidae 

Ptiliidae 

Hydraenidae 

250 , , 225 180: 165 ; 140 100 ; ; 40 Q MITH. ITeT 

Silphidae 

Hydrophiloidea 

Histeridae 

Leiodidac 

Staphylinidae 

Scarabaeidae 

~ Scydmaenidae 

~···C?IJ··~~· ·~ ~ .l ~ Ptiliidac 
1 · 1 wk ; ; ; , ; Hydracnidac 

: ••••
11 ••••···1 150 ••••··~t···; ; ' ~ [)ascillidac . : . . . 

B 

P2 Tl Tz T3 JI 12 13 K1 K2 P1 P2 P3 N1 Nz R 

250 225 180 165 : 1'40 100 j 40 0 MITH. ITeT 

: : i. ;; • ·1. · T ~: J.j: .. i-.. -·.,j_· ·-·-· .. : : .. = ·_·_· :;..; ------------- ~:~::~~~~:ae 
Hydrophiloidea 

!) : ~~: :t·--~;t ·ii: i1: 1:: 1:::: J""r_~_: ... 1 
:_:_:_: : ... 

1 
:_:_: :_:_:o!oo: _________ ~~];~:;:~: 

'GJ .... ~ .... .;.'•' ""'-•' -•'.;.'_..__...__.. ... _._....,_...;,._..;... Leiodidae 

l ····~···C$··H++···+··iol----.;,.-.;..._..._..._..._ __ Ptiliidae . 0' •• ·~·· ··'", -:--:---·•, -•, ___ ..._..._ ..... _...__...___,_ I lydraenidac 

Prrc. 11. KJJa11orpaMMbI ceMeilcTB lKYKOB rrm)lpa0Tpa11a Staphylinomorpha (11pyroil Ha6op ce­
MeifcTB). 

A -- Mopq>oJiorlf'JeCKaa KJia11orpaMMa (no: Beutel, Leschen, 2005, fig. 15), B - MOJieKyJiapnaa KJia11orpaMMa (no: 
Korte et al., 2004, fig. 3), B - 11epa3perneHHaH KJia11orpaMMa llJill Tex me THKco11on. 
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.; 
:; 

:j 

A 

E 

'40 
:: . : : . . . .. 

B 

R 
0 MJIH. JICT 

Hydrophilidae 

Helophoridae 

Georissidae 

Hydrochidae 

Epimctopidac 

Spercheidae 

Sphaeritidae 

Histeriade 

R 

0 MJIH. JICT 

Hydrophilidae 

Spercheidae 

Hclophoridac 
Hydrochidae 

Epimetopidae 

Georissidae 

1 listeriade 

Sphaeritidae 

.1'!2 

i 40 
: ~ 

N2 R 
0 MJIH. JICT 

Hydrophilidae 

Spercheidae 

Helophoridae 
Hydrochidae 

Epimetopidae 

Gcorissidae 

Histeriadc 

Sphaeritidae 

Pttc. 12. KJia,n;orpaMMhI ceMeiicTB JKYKOB Ha,n;ceM. Hydrophiloidea. 

A - MopqioJJorH'!ecKaa KJJa11orpaMMa (no: Bernhard et al., 2006, fig. 15), B - MOJJeKyJJapHaa KJJMOrpaMMa 
(no: Korte et al., 2004, fig. 3), B - HepaapemeHHaa KJJa11orpaMMa l\JJ.!I Tex li<e TaKCoHoB. 
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A 

1'2 T1 T2 T3 -'1 J2 .!3 Ki K2 I21 122 I23 N1 N1 R 

270 200 180 155 I ~5 85 35 0 MJlH. JleT 

165 i l~Ol ,90 i .60 ,40 , ~5 , , 
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' : 

Ithonidae 
Pulystoechotidae 

Chysupidae 

Osrnylidac 

I-lcmerubiidae 

Mantispidae 

Berothidae 

Diaridae 

Coniuptcrygidac 

Sisyridac 

Neurorthidac 
Mcgaluptcra 

Raphidioptcra 

Puc. 13. KJiap,orpaMMhI ceMeilCTB ceTqaTOKpbIJibIX HaceKOMhIX. 

A -- MopcjlonorH'lccKaR KJia,!\orpaMMa (no: Haring, Aspock, 2004, fig. 3), B - MoJ1eKym1paaJ1 Knaw>rpaMMa 
(no: Haring, Aspiick, 2004, fig. 3), B - aepa3perneHHaJI KJia,!\orpaMMa ,!\JIJI Tex me TaKCOHOB. 

IIIIIMrraHse cocTaBJUJ:eT 0. 77. TaKIIM o6pa30M, IIHTepBaJihI ,n;IIcTaHIJ;IIIT Mem.n;y 

Y3JiaMII Ha Kam,n;OM II3 IIOCJie,n;oBaTeJihHhIX ypOBHe:i1: BeTBJieHIIH KJia,n;orpaMMhl 

He rrepeKphIBaIOTCH HII B O,!l;HOM CJiyqae. ::ha He06hIKHOBeHHO KpaCIIBa.H KapTIIHa 

sacTaBJI.HeT rrpe.n;rroJIO:iKIITh, qTO IICIIOJih30BaHIIe pe3yJihTaTOB MOJieKym:i:pHOM 

cpeHeTIIKll BMeCTO MOJieKy JIHpHOll KJia,!l;IICTIIKII B HaIIIeM cpIIJioreHeTIIqecKOM 

3KCrrepIIMeHTe MOrJIO 6hI yKa3aTh Ha BhIXO,!l; II3 TyIIIIKa, B KOTOphIM 3TOT 3KCile­

pIIMeHT Hae 3aBeJI. PeaJIII3aIJ;IIH ,n;aHHoro rrpoeKTa CIIJiaMII TOJihKO 3HTOMOJioroB 

e.n;Ba JIU B03MOmHa II Tpe6yeT B3aIIMO,n;e:i1:cTBIIH c MOJieKyJIHPHhIMII cpIIJIOreHeTI'I­

KaMII. 

IlyTII TeCTIIpOBaHIIH TpeTbeii rIIIIOTe3hI ( q)IIJIOreHeTIIqecKOll Hea,n;eKBaTHO­

CTII rraJieOHTOJIOrII"IeCKOll JieTOIIIICII HaCeKOMhIX) BIIOJIHe O"IeBII,!l;HhI. 8To IICCJie­

,!l;OBaHIIe aHaJiorII"IHhIMII MeTo,n;aMII ,n;pyrIIX rpyrrrr opraHII3MOB, 6oJiee IIOJIHO ll 

paBHOMepHO rrpe,n;cTaBJieHHhlX B rraJieOHTOJIOrII"IeCKOll JieTOIIIICII II He 110,!l;Bep­

meHHhIX CTOJih II30IIJ;peHHOMY .n;eiicTBIIIO pa3Hoo6pa3HhIX TacpOHOMIIqecKIIX 

cpaK'I'OpOB, cpopMIIPYIOIIJ;IIX JieTOIIIICh, KaK 3TO OIIIICaHO JKepIIXIIHhIM (JKepn­

XllH II .n;p.' 2008) ,!l;JIH HaCeKOMhIX. IloCKOJihKY peqh II,!l;eT rrpem.n;e BCero 0 TeCTll­

pOBaHIIII MOJieKyJispnoro MeTo,n;a, 3TII rpyrrITbI ,IJ;OJI:iKHhI 6hITh TaKCOHOMWieCKI'! 

pasnoo6pa3HhI B COBpeMeHHOH 6MoTe (He peJIIIKThl). 0HII ,!l;OJI:>KHhI 6bITh yMepeH­

HO pa3H006pa3Hhl 3KOJIOrMqecKll II KaK CJie,n;cTBlle -- TaqJOHOMnqeCKII, a TaK:iKe 

MMeTh 6oraTyro rraJieOHTOJIOrM"IeCKYIO MCTOPIIIO II ,ll;OCTaTO"IHO BhICOKOe pa3H006-

pa3IIe MOpcpOJIOrII"IeCKIIX IIPII3HaKOB, II03BOJIHIOIIJ;IIX CTpOIITh Ha,n;emHO TeCTil­

pyeMhie qrnJioreHeTnqecKIIe rMrroTe3hI. B KacrecTBe rrepBoii ns TaKIIX rpyrm 

MO:iKHO cpasy Ha3BaTh KOCTIIC'l'hIX PhI6, BTOpoli - MOJIJIIOCKOB; HeCOMHeHHO, 

MO:iKHO HaiiTII M .n;pyrne rrepcneKTIIBHhre rpyrrrrhr. 
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Osmylidae 

Hemerobiidae 

Mantispidae 

Berothidae 

Diaridac 

Coniopterygidae 

Sisyridae 

Neurorthidae 
Megaloptera 

:-7-~···t· 90 ;·r····"': ..;:....,;-.;...;.;..;~..,·---------
. ~ : .. + ... : ... +~1 ... -+ ... ~ ............ ....,._-!-
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B 

P2 Tl T2 T3 JI J2 13 K1 K2 Fl 122 123 N1 

270 200180 155 125 85 3,5 
. : ... : : 165 ~ 1401 _90:.60 . 25 

i4? 1 ! 

Pttc. 13 (npoooJ1Jl(enue). 

Raphidiuptera 

0 MJIH. JieT 

Psychopsidac 

Nemopteridae 

Myrmeleontidae 

Ascalaphidae 

Ithunidac 
Polystocchotidac 

Chysopidae 

Osmylidac 

I lemerobiidac 

Mantispidac 

Rerothidae 

Diaridac 

Conioptcrygidac 

Sisyridae 

Neurorthidae 
Megaloptcra 

Raphid iuptcra 
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Tanydcridae 
Ptychopteridae 
D1xidae 
Corethrcllidae 
Ch<1.ob9ridae 
Cul!ctdac 
Thaumaleidae 
Simuliidae 
Ceratopogonidac 
Chironomidac 
Nymphomyiidae 
Deuterophlebiidac 
Blephanoceridae 
Axymiyiidae 
Biliiomdae 
Pachyncuridae 
Mycetophilidae 
Sctaridac 
Cecidomyiidae 
Perissommatidac 
Scatopsidae 
Synneuridac 
Psychodidae 
Tipulidac 
Tnchoceridac 
Anisopodidac 
Bracnycera 

E 

R 

5 0 MJIH. JleT 

il;.,150\: ... : : ,;~',: .... : ___________ _ 
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I 

I 

Tanydcridae 
Psychodidae 
Blepharioccridae 
Bibtonidae 
Pachyneuridae 
Cecidomyiidae 
Mycctophilidae 
Sctaridae 
Scatopsidac 
Synneuridae 
Anisopodidae 
Bracnycera 
Perissommatidac 
Dixidae 
Corethrcllidae 
Chaoboridae 
Culicidac 
Ceratopogonidae 
Chironom1dae 
Thaumaleidae 
Simuliidae 
Nymphomyiidae 
Axym1y11dae 
Ptychopteridac 
Tipulidae 
Tnchoceridae 
Deuterophlcbiidae 

PHc. 14. KJia11orpaMMhI ceMeHCTB i1BYKPhIJihIX HaceKOMhIX 110110Tpa11a Nematocera. 

A - MopQ>oJIOrH'lecKaa KJia,11orpaMMa (no: Oosterbroek, Courtney, 1995, fig. 9), B - MOJieKyJiapaaa KJia,11orpaM· 
Ma (no: Bertone ct al., 2008, fig. 6), B - •HHTYHTHBHalI• KJia,11orpaMMa (no: Blagoderov et al., 2002, fig. 306, 
c H3MeneHnlIMH no E. ,!l;. JlyKarnesw1, JIH'rnoe coo6111emrn, 2008), I' - Hepa3perneHHaa KJia,11orpaMMa )1Jia Tex me 

TaKCOHOB. 
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Psychodidae 
Tanyderidae 
Blepharioceridae 
Deuterophlebiidae 
Nymphomyiidae 
D1x1dac 
Corethrellidae 
Chaoboridae 
Culicidae 
Ceratopogonidae 
Chironomidac 
Thaumaleidae 
Simuliidae 
Ptychopteridae 
Axymiyiidae 
Perissommatidac 
Bibionidae 
Pachyneuridae 
Cecidomyiidae 
Mycetophilidae 
Sc1aridae 
Scatopsidac 
Synneuridae 
Anisopodidae 
Bracnycera 
Tipuliaae 
Tnchoceridae 

R 

35 0 MJIH. JICT 

: : : 

·r·r··r···· ·· ·:········~· ··· ··oi: __ _, __ _, __ _.._ 
: : : 
: : : 
: : : 

~-1· · i· ·· · · · · r · · · · · · · ~-· · · ·· · ~ · · · · · · · ~ · · ·· · ··r · · · · · · ·r--
Pnc. 14 (npoooJL:J1Cenue). 

Tanydcridae 
Psychodidae 
Blcpharioceridae 
Bib1onidae 
Pachyneuridae 
Cccidomyi idae 
Mycetophilidae 
Sc1aridae 
Scatopsidae 
Synncuridae 
Anisopodidae 
Bracnycera 
Perissommatidae 
Dixidae 
Corethrcllidae 
Chaoboridae 
Culicidae 
Ceratopogonidae 
Chironom1dae 
Thaumaleidae 
Simuliidae 
Nymp!Jqi:nyiidae 
Axym1y11dae 
Ptychopteridae 
Tipulidae 
Tnchoceridae 
Deutcrophlebiidae 
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Ta6Jirrrra 2 

3Ha'-I€HIU! HH,ll;€KCa CKpbITbIX HHTepBaJIOB (GRI) l\Jlll KJia,llOI'paMM, IJOJiy'-IeHHbIX 
MeTo,n;aMH MOPQJOJIOI'H'-I€CKOH ll MOJieKyJiapHOll KJlal\HCTHKH H Tpa,ll;HIJ;HOHHbIM 

---~ Mopcj>oJiorH'IeCKa>I 
fpynna KJia.AHCTHKa 

Pterygota 1 0.2 
Pterygota 2 0.24 
Odonata 0.54 
Psocomorpha 0.33 
Nepomorpha 0.25 
Symphyta 0.47-0.58 
Proctotrupomorpha 0.35-0.43 
Aculeata 0.36-0.50 
Hydradephaga 0.26 
Staphyliniformia 1 0.48 
Staphyliniformia 2 0.48 
Hydrophiloidea 0.33 
Neuroptera 0.7 
Nematocera 0.44 
Cpe,IJ;Hee 0.396 

MoJieKyJI>IpHaa 
KJia,ZJ;HCTHKa 

0.23 
0.24-0.66 

0.43 
0.38 
0.52 
0.54 
0.35 
0.37 
0.26 
0.42 
0.42 
0.12 
0.68 
0.44 
0.403 

Tpa,z\1![\llOHHbIH 

0.67 
0.83 

0.43 
0.62 
0.48 
0.35 

0.78 
0.594 

Ta6JI11u;a 3 

3aBHCHMOCTb Me:iK,n;y 06ll.\HM '-IHCJIOM TaKCOHOB, 3a,n;elicTBOBaH1IbIX 
B pac'-!eTe MopcjJoJior1F1ecKOH KJia,n;orpaMMbI, n: C'l'CnenhJO cooTBe'!'CTBHH 

Me:iK,n;y KJia,n;orpaMMOll ll IIaJICOHTOJIOI'll:'-IeCKOll JICTOII!l:Cb!O 

Bcero ceMeHCTB1 

GRI 
852 

0.47 

Symphyta 

51 3 

0.49 
234 

0.58 
852 

0.36 

Aculeata 

51 3 

0.40 

215 

0.50 

n pn M e"t.J:a II ll e. 1 - Bee ceMcllcTBa neperrnHtiaToKpLlJlhIX (He TOJlbKO COOTBeTCT­

BeHHO Symphyta 11 Aculeata) a HCXOl\HhlX KJia.z1orpaMMax [nocJiylKIIBrnIIx ocHoaoi\ l\JIH 

cxeM (p11c. 6, 8), no KOTOpbIM pacc'!IITbIBaJICJI HHl\eKc GRI]. 2 - Quicke, Basibuyuk, 
1999. 3 - Ronquist et al., 1999, figs 2, 7, 9. 4 - Schulmeister, 2003a, fig. 6. 
5 - Brothers, Carpenter, 1993, fig. lOB. 
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Puc. 15. aasHCHMOCTb Mem,n;y CTeneHblO COOTB€TCTBH.H KJI3).\0I'paMMhI I13JICOHTOJ!Ol'Wl€CKOH JICTO· 
IlHCH (no Or:ll a6cu,ucc) H '-IHCJIOM T3KCOHOB B HCXO).\l!OJI K.rra11orpaMMe (no ocu opiJUIWm). 

Cn.1wwHoU .7UHuell ~ Symphyta, nyHKmupnuU Acnleata (no MaTcprraJia"' Ta6JI. 3). 
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,Il;ollOJIHHTeJihHO XOTeJIOCh 6hI OCTaHOBHThCJ'I Ha HeomH,ll;aHHOM Ha6mo)l;eHHH, 

He OTHOCinu;eMCJ'I K MOJieKyJIHpHOMY KJia,ll;H3My, HO C,ll;eJiaHHOM B xo,n;e )l;aHHoro 

HCCJie,Zl;OBaHHJ'I. PaHee (PaCHllllhIH, 2002 : 63) 110 llOBo,n;y KOMIIhIOTepHoro KJia­

,ll;ll3Ma MHOIO 6hIJIO 3aMe'IeHO, «'ITO KOMllhIOTep Tpe6yeT Y'IHThIBaTh COCTOJ'IHHe 

Bcex OT06paHHhIX ,Zl;JIJ'I aHaJIH3a 11pH3HaKOB y BCex cpaBHHBaeMhIX TaKCOHOB, a 

PY'IHOM aHaJIH3 ,ll;OIIYCKaeT HCllOJih30BaHHe Ka:>K,Zl;Oro llpll3HaKa TOJihKO TaM, r,n;e 

HCCJie,ll;OBaTeJih cqnTaeT ero llOJie3HhIMH. BTopoii 110,Zl;XO,Zl;, KOHe'IHO, cy6'heKTH­

BeH, HO 3aTO OH yqHThIBaeT xoporno H3BeCTHOe CBOMCTBO, 'ITO O,ll;HH H TOT JKe 

11pH3HaK B pa3HhIX 'IaCTJ'IX CHCTeMhl MOJKeT HMeTb COBeprneHHO pa3HOe 3Haqe­

HHe. Ha11pnMep, H3MeHeHne qncJia 3y60B pa3Horo THlla HMeeT 11epBocTe11eHHOe 

3HaqeHne B CHCTeMaTHKe 60JihIIIHHCTBa MJieKOllHTalOJIIHX, HO Hey KHTOB (H He­

KOTOphIX ,n;pyrnx OTpl'I,ll;OB). IIpn KOMllhIOTepHOM aHaJIH3e qrnJioreHe3a MJieKO­

llHTalOJIIHX Bapna6eJihHOCTh STOI'O llpll3HaKa y KHTOB CHJihHO 06ec11eHHT pa3JIH­

qnJ=I B 3y6Hoii cpopMyJie ,Zl;pyrnx OTPH,ll;OB. KoHeqHo, 3,Zl;ech cnTyau;nJ=I O'IeBH,Zl;Ha, n 

Mhl MO:>KeM llPOCTO o6'bJ=IBHTh STOT 11pH3HaK «HeIIpHJIO)KllMhIM» K KHT006pa3-

HhIM, HOB ,Zl;pyrnx CJiy'IaJ=IX STOT 11pHeM HCllOJih30BaTh He y,Zl;aCTCJ'I, H B pe3yJihTa­

Te TepJ=IeTCJ'I Macca rjJHJIOreHeTH'!eCKH Ba:>KHOM HHqJOpMa1IHH. 8TOT BaJKHhIM srjJ­

qJeKT MO:>KHO Ha3BaTh ,Zl;eBaJihBau;neii 11pH3HaKOB ». 
,Il;eBaJihBallHJ'I llpll3HaKOB Ka3aJiaCh Ba:lKHhIM H ,ll;OCTaTO'IHO O'!eBH,Zl;HhIM, HO 

110 11penMyiu;ecTBY TeopeTH'!eCKHM rjJaKTOpOM, O,Zl;HaKO BhillOJIHeHHhie pac'IeThl 

HeO:tKH,Zl;aHHO ,Zl;aJIH eMy 011pe,n;eJieHHOe 110,Zl;TBepm,Zl;eHHe (Ta6JI. 3). ,Il;eHCTBHTeJih­

HO, TaM, r,n;e 11ap11naJihHaJ=I KJia)l;orpaMMa aHaJIH3HpyeMOM rpyllllhl (coOTBeTCT­

BeHHO Symphyta HJIH Aculeata) cocTaBJIJ=IeT JIHIIIh MaJiyID -qacTh ncxo)l;Hoii 

KJia)l;orpaMMhI ( oTpH,Zl; 11epe110H'IaT0KphIJihIX B u;eJioM: Ronquist et al., 1999; 

Quicke, Basibuyuk, 1999), COOTBeTCTBHe Me:>K,Zl;Y 11ap11IIaJihHOM KJia,Zl;orpaMMOM 

H 11aJieOHTOJIOrIIqecKoii JieTOllIIChIO (IIH,Zl;eKc GRI) oKa3hrnaeTCH cyiu;ecTBeHHO 

HHJKe, "tJ:eM B Tex CJIY'Ial'IX, KOr,Zl;a KJia,Zl;orpaMMa paCC'IIIThIBaJiaCh c11e11IIaJihHO 

,n;JIH Symphyta (Schulmeister, 2003a) II ,Zl;JIH Aculeata (Brothers, Carpenter, 

1993). CooTBeTCTBYIDIIIIIe KPUBbte (pIIc. 15) HBCTBeHHO ,n;eMOHCTPIIPYIOT o6paT­

HYID 3aBIICIIMOCTh MeJK,Zl;y pa3MepoM IICXO,Zl;HOM KJia)l;orpaMMhl II 3Ha'!eHIIeM 

GRI. KoHe'IHO, 110Jiy'!eHHhIM MaTepIIaJI coBeprneHHO He,ll;OCTaTo'!eH ,n;JIH OKOH'!a­

TeJihHhIX BhlBO,ll;OB, HO OCHOBaHHal'I Ha HeM I'IIllOTe3a 11pe,n;cTaBJIJ'Ie'l'CJ'I Ba:>KHOM H 

3acJiymIIBa10iu;eU: ,Zl;aJihHelirnero TeCTIIpoBaHHJ=I. 

3AKJIIO'IEHHE 

II011hITKa rrpoBepKH cooTBeTcTBHH MeJK,Zl;Y 11aJieoHTOJIOrII'IeCKOH JieTOllIIChIO 

II Ka:tK,Zl;hlM II3 Be,Zl;yiu;nx COBpeMeHHhIX QJIIJIOreHeTIIqecKIIX MeTO,Zl;OB, a IIMeHHO, 

MOJieKyJIHpHoro II MOpcjJoJIOI'II'IeCKoro KJia,Zl;II3Ma II Tpa,Zl;IIllIIOHHOH ( «IIHTYII­

THBHOH») QJIIJIOreHeTHKII, )l;aJia ,Zl;OCTaTO'IHO "tJ:eTKHH OTBeT, KOTOphIM, O,ll;HaKO, 

BeChMa Tpy,Zl;eH ,Zl;JIJ'I IIHTeprrpeTa1IHH. MoJieKyJIJ=IPHhIH II MOpcjJOJIOrH'!eCKIIll 

KJia,ll;H3M llOKa3aJIH xy,n;rnne pe3yJihTaThl 110 cpaBHeHIIIO c Tpa,Zl;HllHOHHOH qJH­

JioreHeTHKOH, 'ITO He KaJKeTca coBeprneHHO HeoJKII,Zl;aHHhIM. Tpy,n;Hee 6hrno 

,n;o11ycTHTh, 'ITO MOJieKyJIJ=IPHhIH MeTO,Zl; ,Zl;aCT xy,Zl;rnne pe3yJihTaThI 110 cpaBHeH1110 

c Tpa,n;HllHOHHhIM, HO COBeprneHHO HeO:>KH,ll;aHHhl O,ll;HHaKOBO llJIOXHe pe3yJihTa­

Thl MOJieKyJiapHOH H MopqJOJIOrH'!eCKOH KJia,n;HCTHKH. 8TOT 11apa,ll;OKCaJihHhlll 

OTBeT CTaBHT HOBhie BOIIpOChl H 11paKTHqecK11e 3a,Zl;a'IH. c O,Zl;HOH CTOpOHhl, He 

MomeT JIH 6hITh llpll'IHHOH Hey,n;aTIH MOJieKyJIJ=IpHoro 110,Zl;XO,Zl;a MeTO,ll;OJIOrH­

qecKHM 11pocqeT, HMeHHo 011opa Ha KJia,n;rrcTrrqecKrre 11pHHI~HllhI, a, CKameM, He 

Ha MOJieKyJIJ=IPHhie ,ll;l1CTaHI1HH? c ,Zl;pyroii CTOpOHhl, HeJih3l'I HCKJIIO'IHTh, TITO 

TaqJOHOMll'IeCKHe HCKameHHJ'I 11aJieOHTOJiorrr'IeCKOH JieTOllHCH HaCeKOMhIX 

HaCTOJihKO BeJIHKH, 'ITO COBeprneHHO CKpbIBaIOT coxpaHJ=IIOJIIHllCJ'I B Heii clJHJIO­

reHeTH'!eCKHH cnrHaJI. IIepBaH rn110Te3a KameTcJ=I xoporno qrnJILcnqJn11npye­

MOH npHBJieqeHrreM CflHJioreneTH'IeCI<HX peiWHCTPYKllHH, HCllOJlh3YIOIIIHX MO-

127 



JieKyJrn:pHhie ,n;HCTaHil,HH, a BTopy10 rHIIOTe3y JierKO rrpOBepHTh Ha MaTepHaJie 
no rpyrrrraM, KOTOpbIM CBOHCTBeHHbl 6oJiee o,n;Hopo,n;Hhle H 6JiarorrpH.HTHbie 
ycJIOBHH <PopMttpoBaHHH rraJieOHToJiorw:iecKoll: JieTOIIHCH. By,n;eM Ha,n;e.HThcs Ha 
rrpo,n;OJIJKeHHe pa6oT B ;}TOM HarrpaBJieHHH H IIOJiyqeHHe OTBeTOB Ha IIOCTaBJieH­
Hhie BOIIpOChl. 

B saKJI10qeHHe MOJKHO OTMeTHTh, qTo rrpe,n;JioJKeHHhIH rro,n;xo,n; K TeCTHpoBa­
HHIO KOHKYPHPYIOIIl,HX MeTo,n;oJiorttll: H HCIIOJih30BaHHhre rroKasaTeJIH - o6'heM 
CKphIThrx HHTepBaJIOB H cooTBeTCTBYIOIIl,HH HH,n;eKc G RI - rro,n;TBep,n;HJIH CBOIO 
pa60TOCITOC06HOCTh. 

IlOJih3YIOCh CJiyqaeM Bhipa3HTh CBOIO HCKpeHHIOIO rrpH3HaTeJihHOCTh KOJIJie­
raM, rroMoraBmHM MHe B aToll: pa6oTe - .IJ:. B. BacHJieHKo, E . .IJ:. JlyKameBirq, 
A. r. IloHOMapeHKO H IO. A. IIorroBy (IIRH PAH), a TaKJKe .IJ:m. KaprreHTepy 
(J. Carpenter, American Museum of Natural History, New York) aa ITOMOIIl,h 
B ITOHCKax <PHJioreHeTHqecKOH JIHTepaTyphl H 3a 06II1,y10 MHOrOJieTHIOIO rro,n;,n;epm­
KY B aHaJIH3e rrpHHI1HITOB <PttJioreHeTHKH. 
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SUMMARY 

Palaeontological fit of different kinds of cladograms is considered using 
the ghost range method, ghost range being the time interval between dates of 
supposed and palaeontologically confirmed appearance of a taxon. Calculated 
was the absolute and relative amount of total ghost ranges in the published 
morphological and molecular cladograms and, in a part of cases, in the traditi­
onal ('intuitive') cladograms. The cladograms have orders of winged insects 
as well as families of some of these orders as terminal taxa, totally 42 cladog­
rams for 14 sets of terminal taxa. New index is proposed to assess a relative 
amount of ghost ranges, the GRI = 1 - L0 /LM, L0 being a total of ghost ranges 
in a particular cladogram, and LM, a maximum possible sum of ghost ranges in 
a cladogram with the same set of terminal taxa. Like in the previous studies 
(Rasnitsyn, 2000, 2005), calculations imply that in their stratigraphic fit the 
intuitive cladograms are clearly superior over both the molecular and morpho­
logical cladist1cs. Unexpected and apparently unexplainable is another result 
that molecular cladograms show no advantage over the morphological cladis­
tics. Additionally, the calculations present the first direct support of the hy­
pothesis of character devaluation resulted from the computerized cladistic 
procedure (Rasnitsyn, 2002). 
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