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JABU)KEHUS JIMUMHOK MOJEHOK (EPHEMEROPTERA)
MPU MJIABAHUHM, JbIXAHHU Y YUCTKE

H. I0. KJIIOI'E, E. A. HOBHKOBA, A. K. BPOJICKHH

Ounucanbl XapaktepHble JBHIKGHHS U INIO3BL JHYMHOK IOAEHOK IIPH AKTHB-
HOM IVIaBAHAH W .[ACCHBHOM NOI'DYXKEHHH, DECHUPATOPHHE IBHIKEHHS M HEKO-
TOphie €MOCOOBI YHCTKH. BhAENEHO ceMb CHOCOGOB MABAHHA, PasJHYAIONIUXCS
MOJIOXKEHHEM HOT, H TPH clioco0a MACCHBHOIO MOTPYXKeHHA. B Hauboablieli cre-
IEHH JIMYHHKAM MOAEHOK CBOHCTBEHHB JOPCOBEHTPaJbHble ABHXKEHHS OpIOMIKA,
3a CcYeT KOTOPHIX OCYHIECTBJIAETCS IMIaBaHHE Y HauGoJiee NPHMHTHBHHX BHUIOB
Il ABIX3HMe Y HEKOTODPLIX BHIOB, YTPATHBUINX NOABHKHOCTH xKalp. Ilepexon k
JAOHHON XKHSHH COTPOBOXKAAeTcsl YTPATOfi HCXOJHOH CHEUHAJNH3ALMH K AKTHB-
HOMY ILIaBAHUIO.

Cpean Bcex aMpUOHOTHUECKHX HACEKOMBIX JHYHHKH [OLEHOK, Hacessio-
1He caMbleé pasHble NPECHOBOJAHBIE GHOTONBI, BBIAEMSIOTCS GOJbIIHM KOJO-
THYeCKHM pasHooOpasueM. He MeHee 3HauHTENBHO BBIPaXKEHO PasHOOOpa-
3He B HX CTPOCHUH. AJANTUBHBIE MOP(OJOTHUECKHE YePThl JHUHHOK I110/e6HOK
XOPOILIO ONHUCaHbl B paboTax [0 CHCTEMATHKE; CYUIECTBYET HECKOJIbKO IOIbI-
TOK BBLIJICAUTh 3KOJOTHYECKHE THIBL JIHUMHOK noaeHok (Imanishi, 1938; Ul-
mer, 1939; Yepropa, 1952). [loBeaenue JAHUKMHOK, ecTeCTBEHHO, TECHBIM OG-
pasom CcBsI3aHO ¢ OCOOEHHOCTAMH UX CTDOEHHS] M YCJIOBHAMH obuTanuda., Ho
B HEKOTOPBIX CJIydYasix JHYHHKH Pa3HBIX BHAOB, HMEIOIIHE NPHHIHIHAJALHO
CXOAHOE CTpPOeHHe, OOHTaUHe B OAHOM H TOM K€ GHOTOIe H INOMELleHHEIe
B OJMHAKOBLIE yCJOBHsI, BeAyT cebd Mo-pasHoMmy. B To Ke BpeMms uHOrjaa Ha-
6J110/1aeTCst CXOACTBO NOBEACHUS Y JHUMHOK, OTHOCSILIMXCS K Pa3HBIM 3KO-
JOrnYeckuM TunaMm. Bce 3T0 sacTaBisieT 0c060 PacCMOTpeTh pasHble THIIBL
ABHKEHHH JIMYMHOK TNOJAEHOK H TNONBITATHCS KJAACCH(HIMPOBATL UX. B He-
KOTOPBIX CJydYasdx 3TOJOrHYECKHe NMPU3HAKH OKAa3HBAIOTCA 60oJee YeTKHMH H
CTabu/bHBIMH, YeM HHBIE MOP(OJOrHUecKHe IPH3HAKH, H C YCHEXOM MOTYT
OBITb MCNOJb30BAHBI B CHCTEMAaTHKE JJsT OOCYXKIGHHS (DUIOreHeTHYeCKHX
CBSI3€#l Pa3HBIX IPYNIl NOAEHOK W JJ5 JUATHOCTHKM BHAOB IO KHBHIM JIH-
YHHKAM,

XoTs creunaaHCTH, paGoTalolHe ¢ NOJAEHKAaMH, TOCTOSHHO HAaGJI0fAI0T
3a moBeJeHHeM JIHYMHOK, B JINTEPAType CBEAEHHA O ABHIKEHHH JHYHHOK 1O-
JAeHOK OYeHb cKYAHBL. B kuure «Ilogenkn Cesepnoit u LlenTpanbnoii Ame-
puki» (Edmunds et al., 1976) B xapakTepucTukax poioB ecTh NMyHKT «Ilo-
BEACHHE JIMYHHOK», HO OIHMCaHUsI NOBEAEHUs NPUBOALTCS 6e3 KaKou-1u60o cH-
CTE€MBI, OYeHb KPAaTKO U JaJeKo He Aas Kaxjaoro poga. OTcyTcTBHe B JIHTe-
paType CHCTEeMaTH3UPOBAHHBLIX CBCACHHH O MOBEACHKN JHUHHOK NOLEHOK MO-
JKET NPUBOAHTE K HelopasyMmenusam. Tak, Puk (Riek, 1970) ocHOBHIBaeT
CBOe MNpeACTaB/IeHHE O (DUJIOTEHMH NOJEHOK Ha TOM, YTO >Ka6DPHl NEepPBOHA-
HanbHO SIBJSJUCH JIOKOMOTOPHBHIMH OPraHaMHM, FMeJH 3IKeCTKHe pebpa o
KpasM, cnabyio TpaxealHio H GOJbLIYIO MOABUAKHOCTD, 10 €r0 MHEHHIO, Ta-
KHe «IPHMHTHUBHBIE» KaOpPLl HMEIOTCH Y JHUYMHOK poaa Ameletus. Ho umen-
HO y JIMYHHOK 3TOrO Poja KalOpel He CIOCOOHB K GBICTPHIM JABHKEHHSIM, KaK
'y APYruX MOACHOK, HMEIOWHX Kalphl ¢ KeCTKHUMH pebpaMu u ci1aboi Tpa-
xeamnueii (Hekoropnie Baetis, Isonychia). 310T diakT HOMKEH GBITh XOPOLIO
M3BECTCH €BPONEACKUM, a3HATCKUM U aMEepPHKAHCKHM HCCJIeLOBATEISIM, HMe-
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IOLIUM JeJI0 C XKMBHIMH JIHYHHKaMu pofa Ameletus, no, Buanmo, PuK Kak
aBCTPaJHel, He 3HaJ 3TOro, NOCKOJbKY NOAeHKH poaa Ameletus B Ascrpa-
JIHH OTCYTCTBYIOT.

B macrosuiedl pa6oTe MBI c/eJlasH NONBITKY KJIaCCH(MUUHPOBATH, HOPMbL
TNOBeJieH s, NMPUCYLIHE JUYHMHKAM HEKOTOPBIX I1a/ieapPKTHYECKHX BUIOB [0~
IEHOK NpH IJIaBaHHH, HACCHBHOM IOIDYKEHHH, NBIXATENbHBIX JABHKEHHAX M
9HCTKE.

Hcenenopansl Jnunnka 120 nan6osiee MacCOBHIX BHAOB NOACHOK €BPOneHCcKOl  yacTw
CP, cesepnoro Ypana, Kaekasa, Cpennelt Asum, Kasaxcraua, Cubupu u Idaasnero Boc-
ToKka. Habaiofenua 3a ABHXKEHHAMH JIMYHHOK NPOBOJHJNHCH B €CTECTBEHHBIX (B pasauyHBIX
PABHMHHBIX H FOPHHIX BOAOEMAaX) H B HCKYCCTBEHHBIX VCJIOBHSIX., JIHUMHOK NOAEHOK MOMeIa-
JH B COCY[H C PpA3/HYHBIMH YCJOBHAMH COJ@P)KaHHA: CTOAYas aAuGO LMPKYJAHPYOILast
BOJa; riajKkue CTeHKH JHO0 HaJHuHe 1LIEPOXOBATOro cybcrpaTa; COOTBETCTBYIOLIHE MpH-
POAHBIM JHGO OTIHYHBIE OT HUX TeMIepaTYPHHI H KHCJIOPOAHBIA pexuMEl. Takum obpasom.
Obly BHIAIBJEHH! CllenU(HUYECKHe A KAXKAOLO BHIA THNBI ABHXKCHUN U YCTAHOBJICHO, YTO-
OHH He 3aBHCAT OT KOHKPeTHHX YCJIOBH{i COAepKaHHUS.

CIIOCOBbI JIABAHUS

IL[lnaBanune npH NOMONIH AOPCOBEHTPAJbHB X [BH-
KeHHH 6pOLKa.

1. Horu BuITAHyTH Hasapg (puc. 1, 1, 2). Takas nosa XapakTepHa AJS
aKTHBHO IJIABAlOLUUX JHYHHOK «CH(JIOHYPOMAHOrO» THHA. JIHYHMHKH 3TOTrO
THIIA XOPOLIO NPHUCHOCOGJEHB! 1JIsl IJIABAHHS: TEJIO HMEEeT 06TeKaeMyto (op-
My, TPyAb CPaBHHTEJIBHO HeGOJblIasl, GPIOLIKO AJHHHOE, CHIbHOE, YIIOIIEH-
HO€ JI0PCOBEHTPaJIbHO, CMOCOGHO COBEPIIATh BOJIHOOGDA3HBlE ABHKEHHS B
AOPCOBEHTPA/ILHOM MJIOCKOCTH. XBOCTOBble HHTH HEJIJHHHbE, TyCTO OIyIlIe-
HBl JJIMHHBIMH BOJIOCKAMH B OJHOH IUIOCKOCTH, HpPHYEM LEPKH ONyINeHHI
TOJILKO C BHYTPeHHEH CTOPOHH. Takoe CTpOeHHe XBOCTOBBIX HHTEH IMO3BOJISI-
€T HCNOJb30BaTh HX KaK FOPH30HTAJbHBIN XBOCTOBOH MJAaBHMK. Horu ne-
6OoJiblllNe, 9ACTO TOHKHE, CINOCOGHBI, BBITSHYBIIHCh HA3al, NPHXUMATLCA K
BEHTPAbHOM CTOPOHE GpIOWIKA M TaKHM 0GPa3oM He HapyliaTh OGLIyIO 06-
TeKaemylo ¢popMy Tesa.

JIMYHHKE «CH(JIOHYPOHAHOrO> THNA OGHTAIOT B PAa3JIHIHBIX BOJOEMAX —
OT CTOSYHMX JIYXK 1O FOPHBIX IIOTOKOB, HO TMPH 3TOM, KaK NPaBHJIO, AepiKaT-
€A OTKPHITO, OXOTHO NEPENJIBIBAIOT C MECTa Ha MECTO.

Ilpy nnaBanum JHYHHKA Je/aeT OUeHb GLICTphle BOHOOGpa3Hble ABHXKe-
HHA GPIOWIKOM C MaJofi ammintyrofi. Horu BeImpsMiensr, BHITSHYTHl Hasaj,
M NPHMKATHE K CTEDHHTAM. B TakKOM nOJIOXKeHHH JMYHHKA GBICTPO JABHIKETCS
Brepes. Ilo Hamum HaGmonenusM, auunika Ameletus inopinatus Etn. cro-
cobHa coBepuIaThb KOPOTKHe Gpocku Ha 20—50 cM 3a-1—2 ¢ H Jierko npe-
OJlOJIeBAET CKOPOCTh Teuenua 0,2——0,5 m/c.

Takoii cnoco6 nnaBaHusi cBOHCTBeH JHYHHKAM CeMeNcTBa Siphlonuridae
(Siphlonurus, Parameletus, Ameletus) popos Isonychia, Metretopus, muo-
TOM npeicTaBuTeNaM cemelictBa Baetidae (Cloeoninae, 6osbmuucTeo Bae-
tis). Jlvunuku Isonychia w Baetis npu niaBaHHH CHJIBHO W3MHGAIOT TPYAb,
NOATHGas BHH3 TOJIOBY H BHITATHBAst Ha3an HOTH (puc. 1, 2).

2. Horu HampaBieHBl Hasal u B CTOPOHBI (puc. 1, 3). JIuuHKH uMeOT
KpPyIHyIo IpyAb M MaJeHbKoe GpIOLIKO. BeHTpanmbHast cTopoHa Tesna ymio-
lieHa, HOTH KpyNHbIE, WHPOKO IocakeHHble. Takoe cTpoeHHe Teda Xopoluo
NPHCNOCOBJICHO A5l YAEDKAHHS HA TOBEPXHOCTH KAMHS H IJIOXO INPHCIO-
COGJIEHO ISl UIaBaHHA; C/HIIKOM KOPOTKOE GDIOLIKO He MOMKET HenaTh ah-
(GEKTHBHBIX BOJIHOOGDA3HBIX JBHIKEHHH, HOTH He MOTYT BEITSHYTBCSI Hasaf.

IIpu niaBanui JHYHHKA HeNaeT OYeHb GHICTPbe ABUIKEHHS OpIoWKOM B
AOPCOBEHTPANLHON NJIOCKOCTH, TIPH 3TOM €€ HOFH BBIIPSMJIEHB U 10 npene-
Jla OTBe/IeHBI Ha3al u B cTopoHH. Tak miasaer Pseudocloeon gnom Kluge.

3. Horu cBucaioT cBo6oaro (puc. 1, 4). Takas mosa XapakTepHa JJsd ca-
MEIX 'Da3HOOOPA3HEIX JIHYHHOK, aJaNTHPOBAHHBIX K JKH3HH HA JAHE H MOJ-
BOJAHBIX TIpeAMeTaX. JINYHHKH HMEIOT 6O0Jiee HJIH MEHee VIIOeHHOe TeJo,
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O6BIYHO C¢PaBHUTEAbHO KPYIHYIO rpyldb B HeboJbwoe Oprowko. Horun moryr
Ob'Th CHJbHBIMH, NPUCNIOCOGJICHHBIMH [JIS TIOJN3aHUS HJH YAep:KaHud Ha
cyGcTpaTe B OBICTPOM NOTOKe. XBOCTOBBIE HHTH 4acTo AJHHHBIE, Ca1af0 Omy-
LICHHBle HJM BOOOINE He ONyIIeHHBIE, MJIOXO IPUCHOCOOJEHHBIE * s POJIH
NJaBHUKA.

JInurHKH 64/bIIYIO 4acTh BpEMEHH II0J3al0T 110 JHY, MHOTHE H3 HHX OOH-
TalOT B OBICTPBIX TOTOKaX, /e LENKO AepkKaTcs Ha HHXKHeH CTOpOHe Kam-
Hell. DOJIBIINHCTBO H3 HHX IJIaBaeT HEOXOTHO, HEKOTOPBHIE B €CTECTBEHHBIX
YCJOBHSX, BO3MOKHO, BOOGILE He MJIaBaioT.

Byayun nomelmieHHBIMH B COCYA € TVIQAKHMH CTeHKaMu U CcTosideli BOAOH,
BCe JIMYHHKH 3TOrO THUIA COBEDPINAIOT IJaBaTesJbHble JABH:KeHHA. OHu sHED-
rMYHO Ccru6aioT OPICLIKO MONepeMeHHO B JAOPCaJbHOM H BEHTPaJbHOM Ha-
NpaBJEHUAX C OOJBUIOH aMIIMTYNOH U HeboJbIIOH YacTOTOH. I'pyas ¢ roJo-
BOH NpPH 3TOM TaKKe MEHSIOT CBOH YroJ N0 OTHOIIEHHIO K HallpaBJeHHIO
nBuxenusi (puc. 1, 4). Hori monycorHyTH B COYJICHEHHMSIX, HAaPABJAEHbl BeH-
TpasnbHo. PopMa Tena JUUYHHKH, HEe NPUCTIOCOOIeHHASA AJs [JIaBaHUsI, H CBO-
6O/HO CBELIHBAWOUIHecs HOPHM, TOPMO3SLIHE IPOJBHKEHHe, JeJaioT JABHXKE-
HHst JIMYMHKH MaJgo3()GHEeKTHBHBIME, CKOPOCTh NPOJBHMKEHHS BIEpPEe] OGBIUHO
HEBEJIHKA.

DT1oT crnocol mJAaBaHusi CBOHCTBEH TPEACTABUTENSM pPa3HLIX CeMEHCTB:
Baetidae (Acentrella, c6opnas rpymna Pseudocloeon), Heptageniidae
(Heptagenia, mononsle auuunku Cinggmula sp.), popos Caenis, Epheme-
rella. damynpc ¢ coasropamu (Edmunds et al., 1976) ykasbiBaoT 3TOT cio-
co6 Takxke 1aa poaos Stenonema u Stenacron (Heptageniidae). Jluuunku
cemefictBa Leptophlebiidae (Leptophiebia, Paraleptophlebia, Habrophle-
bia, Euthraulus) npn niaBaHul TaKkKe He NPUKUMAIOT HOTH K TeJay, HO GJaa-
roAaps KPymHOMY ODIOIIKY MX IJIaBaTeJbHBlEe ABHIKEHHS OKA3BIBAIOTCS BIIOJ-
He 3¢ derTuBHBIMU. CxoaHo ¢ anuuHkamu Leptophlebiidae nanasaior spensie
auuuHku Heptagenia fuscogrisea (Retz.). Jluuunku Heptagenia npu usru-
Ganuax OpIOLIKa AeNal0oT 3aMeTHBle CUHXPOHHDBIE JBHXKEHHSI HOTaMH.

4. Horn cjoxenwsl B maockoctu Tejaa {puc. 1, §). Takum cnocoGom mJia-
BalOT HEKOTOphle ObICTpUHHbe JuunHKY Heptageniidae. Ilo cdopwme Tena u
0o0pasy XKH3HH OHHM He OTJHYAIOTCH OT JUIHHOK TEX BHJIOB 3TOTO CeMeHCTBa,
KOTOpule miiaBaloT cnocofoM [.3. JIMYMHKH MABIBYT 3a CUET JIOPCOBEHTPAJb-
HbIX U3ru0aHHH OPIOIIKA, HOTH HX IIPH 3TOM CJOXKEHB KOMMNAKTHO: Oelpa
JI0 mpejena OTBeJCHBI Ha3aJ H NPHKATHL 3aJHUMH KpasMu K GokaM TeJa,
FOJIEHH CJIOXKEeHBl H IPHIKATH K 6eapam. B pesysabrare Tejo JHUHHKH BMECTe
C HOTaMH HMMeeT BHJ IUIOCKOH IJIACTHHKH O6TeKaeMbix ouepranuil. Takywo
03y OpH IVIaBaHHH NPUHHMAIOT JHYHHKH poaoB Rhithrogena u Cinygmula
(1o KpaitHell Mepe, apeJsible JHYHHKH) .

5. Horu nmpuxkate K Gokam (puc. 1, 7). ITosa cBOHCTBEHHA POMOIIUM JH-
YHHKaM. DTH JHYMHKH HMCIOT IHJIHHAPHUECKYI0 (HOPMY Tesa H KOPOTKHE
KPEOKHe KPHBLIE HOTH, IPUCIOCOGJIeHHBe A PHThA. Crnenuduueckoe cTpo-
eHHE HOT II03BOJISIeT KOMNAKTHO CKJAJBIBATb UX MNP I/aBadHud. [IpuH 3ToM
BCE€ HOCH IIOJIYCOTHYTHI H HaNpaBJeHBl COUJICHEHHAMH OelApa i roJieHH BBepX;
nepefHde HOrM HalpaBJeHbl BIePel, NPHXKATHL K GUBHAM H JPYT K APYTY;
Cpe/HHE HOTH HampasJieHBl BIepeJ, NpHxkKaThl K GokaMm OpomKa. baaroga-
ps MOIIHO Pa3BUTOMYy OPIOHIKY M KOPOTKHM TYCTO ONYIIEHHBIM XBOCTOBLIM
HMTSM JIMYMHKA JIETKO IJVIBIBET, [eJas OPIOIIKOM HETODPOIJIHBHE BOJHO0G-
pasnble IBUKEHHS B JOPCOBEHTPAIbHOHN IJIOCKOCTH.

Mpl pabmofann Takyl 103y NPH IJIABAHHM Y PA3JHUYHLIX BHAOB DOJa
Ephemera. damynac ¢ coasropamn (Edmunds et al., 1976) ykasweBaioT ee
Takke [JIs JIUUUHOK pona Hexagenia.

6. Ilepeanue HOrH HaNpPaBJEHL BIEPEL, CPeHHE W 3aj]HHe — HA3al H B
cToponel. Takas mosa ykaszaHa JIJs XOPOUIO [JIABAIOUIHX JHYHHOK Poja
Ametropus (Edmunds et al., 1976).

II. TInaBanue npu noMouu ABukKeHH# Hor (puc. 1, 6). TakuMm crnoco6om
IJ1aBAIOT HEKOTOphle OBICTPHHHEIC JHUHHKK ceMmeiicTBa Heptageniidae, cxon-
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Hble 1o ¢popmMe Tesna H 06pas3y KHU3HHM C JUUHHKAMHU TOTO JXKe ceMeHCTBd, TJaa-
Baromumu cnocobom 1.3 u 1.4. [Ipu nnaBanuu OpPIOUIKO JHUYUHKH HENOABHXK-
Ho. Bce Tpu nmapsl HOr [genal0T CHHXPOHHBIE ABHKEHHS BIEpef — Hasal.
Ilpu 3TOM HOrM paccTaB/ieHH B CTOPOHBI, NOJYCOTHYTH B COUJEHEHHAX Gea-
pa u rogqenn. KpafiHee 3ajHee MOJIOXKEHHe HOT COOTBETCTByeT mose 1.4 mpu
NJIaBaHUM 3a cYeT JBMKeHHA Oplouika. Pacmnpennsle 6eapa npu 3ToM pa-
60TaloOT KaK BecJia.

Ilpn nomoutn Hor muaBawT JauuuHku Belovius, Iron, Cinygma, MoJoable
JUuuHKY fHeptagenia fuscogrisea, muorue jquunnku pona Ecdyonurus. Jlu-
unHKH Ecdyonurus joernensis Bgtn. npu mjiaBaHHH HHTEHCHBHO [BHTAlOT H
OpIOIIKOM H HOraMH; UX IJIABAHHE HAMOMUHAET CNOCOG ABHMKEHHUS JIHUHHOK
Heptagenia (mosa 1.3). Jluunuku E. zhiltzovae (Bajk.), HMewmue oueHb
I'YCTO OmyllleHHbIe XBOCTOBblE HHTH, MOTYT IJIaBaTh ABYMS CHOCOOaMH: TIPH
IIOMOIIH OJHHX TOJbKO ABHIKeHHH GploiiKka (cmoco6 1.3) uim HCkaOUHTENb-
HO IIpH TIOMOILH HOT.

IMO3bl NACCHBHOIO NIOTPY)XEHUA

Ecan 6pocuTh JMMUMHKY IHOAEHKH B BOJLY, OHa B HEKOTOPHIX CJaydasix He
NBITAeTCS TJEBITh, @ 3aCThIBAeT B OAHOH M03€ H MACCHBHO MOrpy:Kaercs Ha
nHo. MHorna JMYMHKA, TPOMJBIB HEKOTOPOE PACCTOSHHE, OCTAHABJAHBAETCS
B TOJIIE BOABI U NTACCHBHO TIOTPYKAETCS HA AHO, He jAejasl HHKaKUX JBHXKe-
HuA. Oco6eHHO 4acTO TakK MOCTYNAIOT TIOXO IMIABAlOIMe JUYHHKH HEKOTO-
puix Buaos Baetinae u Ephemerella. T1o3a naccHBHOTO TOTPYXKEHHSI CIELH-
GbuuHa 1 BUAA MM 6ojlee KPYIHOI cHcTeMaTHYeCKOH rpymmbl. Huxe pac-
CMOTpEHB! TPH crocofa MacCHBHOTO TIOTPYXKeHHS.

I.IMTapamworupoBanue (puc. 1, 8 9). JIuuunka IWHPOKO paccTap-
JII€T HOTH, CJIeTKa COTHYThle B COUJIEHEHHSX W HalpaBJeHHbie B CTOPOHBl H
BHH3. DBpiomko monHATO BBepX, XBOCTOBHE HHTH Pa3BeieHH N0J GOJBLUIHM
yriom. Bo Bpems majeHust TMUHHKA BCe BPEMs COXPaHSET OAHO U TO JKe MO-
JIOXKEHHEe HOraMH BHHM3; €C/H TedeHHe BOJLI HaUMHAET NePEeBOPAUYHBATHL JH-
UHHKY, ABHXKeHUSAMH GpPIOIIKA M XBOCTOBBIX HHTEH OHA BOCCTaHABJHBAET
cBoOe noJioxkeHue. I1epBBIMH J{HA KacaloTcsl HOTH.

Taxas nosa ykasana /s quauunok poaa Pseudocloeon (Edmunds et al.,
1976). Caenyer, ogHako, UMeTb B BHAY, uTo pon Pseudocloeon sBHO cGop-
Hell. V3 cocTaBasloLIKX ero TPYINN BHIOB 103a NMapallicTHPOBAHHS HaGMI0-
Aanacs Hamu y P. (Baetiella) tuberculatum Kazl., P. (B.) muchei Braasch,
a Tak¥Xe y TPYNINB. BHAOB, KOTOPYIO MOXKHO VCJIOBHO 0003HAYHThL Kak «Acen-
trella» — Pseudocioeon sibiricum Kazl., P. fenestratum Kazl., Baetis (miu
Acentrella) lapponica Bgtn. Ykasaunsle uan Baetinae nmpu morpyenuu
qallie Bcero cru6aioT 6pIOIIKO MOL OCTPEIM YIJIOM K PPYAH U 6Jarogaps Tomy,
YTO AJHHHbBIE LEPKH OKa3blBAlOTCs HaNpaBJEHHBIMH HECKOJbKO BHEpej, JIH-
UMHKa IT0OBOPAYHBAETCA 3aJHHMH HOTAMM BHHM3 H IIPH3EMJISIETCS NpeXAe BCe-
ro Ha 3aAHue Horu (pue. 1, 9). ‘

Jluaurku poxa Cloeon, xotsi U ABAAIOTCS XOPOLIHMH IIJIOBIAMH, TakiKe
MOTYT HacCHBHO mapauitotiposath, Ilpu stoMm oHH crubator 6prouiko 1o
TYIBIM YIJIOM K TeJy U MPH3eMJATcs Ha nepenune Horu {puc. 1, 8). Ilosa
MapallloTHPOBAHKSI XapaKTepPHa TAaKXKe JJs MHOTMX BHIOB JIPYTHX CeMeilcTs.

[I. Tagenne B KOMIakTHO# mo3e (puc. 1, 10). JInuuHka cru-
0aeT HOTH B COUMEHEHHAX U IVIOTHO MOMXKHMAaeT ux mol cebs. Bpiomko 3aru-
GaeTcs Ha CIUHHYIO CTOPOHY H IPHKHMaercsa K Topakcy., CBeIeHHBIE BMECTE
XBOCTOBbIe HHTH OKa3bIBAIOTCA HANpaBJIeHHBIMH Brepexa. JIHuuHKa 6BICTPO
norpyaercs, He Jejas HHKaKWx ABMKeHHHA. Ha nHo ona mamaer B mpous:
BOJIbHOM MOJIOXKEHHHK: GOKOM, CIIHHON ¥ T. II. YnaB Ha AHO, JUYHHKA HEKOTO-
poe BpeMs MPOAOJXKAET JIeXKATh HEMOABUKHO.

Takum crnoco6oM TOrpy:KaloTcs JHYMHKH HEKOTOPHIX BHAOB poaa Ephe-
merella u nambueBocTOUHOTO BUAA Baetis ursinus Kazl. Hab6awopanocs, ato
JquudHKK Pseudocloeon sibiricum Kazl. n Ephemerella aurivillii Bgtn., no-
IpyKalolluecs MepBbIM COCOGOM, BPEMsI OT BPEMEHH NOTPYXKalOTCS B KOM-
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naktHo#t nose. B Cpenneit Asun Hamu 6bili 06HapyKeH 0cobHil MOABHA Bae-
lis ursinus, JUYAHKH KOTOPOTO TPH IIACCHBHOM HOTPYKEHHH KOMIIAKTHO
CKJIaJBIBAIOT HOTH, HO He 3aru6aloT OPIOLIKO Ha CIHHY,

III. ITnasupoBauue (puc. 1, 11). Tak MOXKHO Ha3BaTh CHOCOG MO-
IpyXKeHHs JIHYHHOK cemedcTBa Heptageniidae. JInuuHka mpuXumaeT HOTH K
OoKaM Tena TakKUM e 06pa3oM, KaK NpH IjaaBaHuH B mo3se 1.4, Takum obpa-
30M (popMa JIHYHHKH CTaHOBHTCS YIJIOLIEHHOH i o6TekaeMoil. Bpromko cier-
Ka H30THYTO BBepX. JINUMHKa ONMYyCKaeTCss B HAKJIOHHOM IIOJIOXEHHH, TOJNOBOM
BHH3, [locTosIHHOE HOJIOXKEHHEe Tesa COXPaHAeTcs OJarofaps He3HAUHTeNb-
HBIM JABHXeHHAM Oproiwka. IlepsniM AHa KacaeTcst nepejHHit Kpail TOJIOBH,
NocJjIe 4ero JIMYHHKA Cpas3y HauhMHaeT ABUTaTh HOTAMH H LENJseTcs HMU 3a
cy6erpar. OQuHAKOBEIM croco6oM morpyKaiotes JHuHHKH Bcex Heptagenii-
dae (Heptagenia, Ecdyonurus, Cinygmula, Rhithrogena, Belovius, Iron,
Cinygma).

JABIXATEJIbHBIE OBHU)XEHUSA

. dBuxenns xkabpamu. ITo-BHAHMOMY, y BCeX NMOAEHOK K abepHbIe JHCT-
KH MMEIT COGCTBEHHYIO MYCKyJaTypy H CIOCOOHBI COBepIIaTh KaKHe-IH60
nsuxenns. Ilo xapaxrepy coBepllaeMbix IBHXKeHUil KaOphl BCEX NOAEHOK
YETKO AEJATCA Ha MOJABHXKHbIE H MaJONOABHXKHBIE, [ToaBHKHbBIEe XKa6pHl cI1o-
coOHBI cOBepUIaTh PUTMHYecKHe KoJeGaHHst, 61arofaps KOTOPLIM CO3AaeTCs
TOK BOAbL. MasonoasuzKkHble Xa6pbl MOTYT JIHLIb Pa3/UYHBIM 06Gpas3oM Me-
HSTh CBO€ IIOJIOXKEHHE, HO COBEPIUNEHHO HE CIIOCOOHBI K PHTMHYECKHM KOJe-
GaHuaM M HHKOTZA He CO31aI0T TOKa BOABL, IIpOMEKyTOUHBIC COCTOSHHS MEXK-
Iy NOJBHXHBIMH M MaJIONOABHIKHBIMH XalpaMu HaM He M3BeCTHH, [10JBHK-
HOCTb Ka6p — XOpOoLInii cHCTeMaTHYECKHI IPH3HAK HA YPOBHE POJOB H MOJA-
CEeMeHUCTB.

MonsuxubiMy KabpamM# 06/1aZal0T BHAB CIAEAYIOUIMX TPYII: H3 ceMeii-
crBa Siphlonuridae — Siphlonurus, Parameletus; us cemeiictsa Baetidae —
noncemeiictBo Cloeoninae; us nogcemeiictea Heptageniinae — Heptagenia,
Ecdyonurus; Bce naneapktHueckHe npexcTasuTesqH cemeiictBa Leptophle-
biidae (Leptophlebia, Paraleptophlebia, Habrophlebia, Choroterpes, Euth-
raulus), npefcraButeqau ponos Metretopus, Arthroplea, Ephemera, Caenis,
Neoephemera, Ephemerella (s.1.) u np. :

MasronoBHXHEIME XKab6paMi 06/1a1a10T BHABL CJAEAYIOUMX TPYNI: H3 ce-
meiictea Siphlonuridae — Ameletfus; u3 cemeficrsa Baetidae — noxcemeiicrt-
Bo Baetinae; m3 moxncemeiicrsa Heptageniinae — Cinygmula, Rhithrogena,
Epeorus, Belovius, Iron; Isonychia, Oligoneuriella. Kpome Toro, maJorno-
ABHXHH XKaGepHble Kpolliki Caenidae n Neoephemeridae n mocaennne xa-
GepHble JIMCTKH HEKOTOPBIX JIHYHHOK C MOJABHKHBIMH X abpamH,

HBuxenne xabepHbIX JHCTKOB y JIHUHHOK Ephemera danica Miill., Ecdyo-
nurus venosus F. u Cloeon dipterum L. noapo6Ho onucano B pa6orax McTa-
ma (Eastham, 1937, 1939, 1958) u Caiita (Saita, 1975).

II. IBuxenus 6plomkom HekoTopsie THUHHKH NOJEHOK ¢ MaJIOIO-
ABHXHBIMH Xa0paMH, OKa3aBIINCh B CTOSYRH HJIH MeNJIEHHO TeKyIIeHd Boje
C HeJIOCTATOYHBIM COJepXKaHHeM KHCJIOpOAa, CIOCOOHBI COBEpIIATbL JbIXa-
TeJbHblE ABUXKEHHS OPIOLUKOM.

1. JlopcoBeHTpaJibHble ABHkeHHs (puc. 2, ). JIuuMHKa, CHASmAs Ha
cyberpaTe, MOAHHMAaeT BBEPX CHAUajid OCHOBAHHe OPIOIIKA, 3aTeM BOJHOOG-
pasHBIM JBHXKEHHEM IOAHMMaeT Bce GPIOMIKO; NOCJIE 3TOTO OHA PE3KO Omy-
ckaer OPIOIIKO BONHOOOGDA3HLIM JBHKCHHEM, HAuMHAWIIAMCA ¢ ONyCKaHHA
ocHoBaHHs Opromka. Ilpu 3ToM cosgaercst TOK BOABI, HANpaBJCHHLIH Ha3aj.

Y amuuHok poma Ameletus (A. inopinatus, A. parvus Kluge u ap.) B
JABHKEHUH OpIOLIKa NMPHHHMAIOT yYyaCTHe H 3aJHHe HOTH — BMeCTe ¢ GpIoll-
KOM TIOJHHMAETCs U ONyCKaeTcs 3aAHsAa 4acTb rpyau. ¥ [sonychia japonica
(Ulm.) npu AblxaTeJbHBIX ABHXKEHHAX GPIOLIKA HOIH H I'PYAb HENOJBHXKHBL.
3ameueHo, uto Ameletus inopinatus cosepmwiaer ofHH yAap OpIOWKOM 3a
1—2 c. Ilpu Temnepatype BoAbl 12—14° JHuuHKA JesnaeT cepHioc B H—

1350



Puc. 2. Jluxatenorble aBwxenus (I, 2) u aBuxenus uuctke (8—4) JMYHHOK mogeHok: [ —
Ameletus sp., 2 — Baetis rhodani, 3— Parameletus sp., 4 — Caenis rivulorum

15 ynapoB u DOBTOPSET €€ uepe3 HecKosbKo ceKyHH. C NOBBILIEHHEM TeMIe-
PATypbl CEPHH YIapoB VHJIHHSIOTCH, a HHTepBAJH MeXJAy HHMH COKpalia-
10TCH.

2. Jlarepanbunie nsuKenus (puc. 1, 2). JInumHka kKadaer OpIOIWIKOM H3
CTOpOHBl B cTOpOHY. TakMe KauaHH XapakTepHBl AJs JHYHHOK HOJceMed-
cTBa Baetinae, ¥ psana sunos (Baetis rhodani Pict. u np.) npu 3ToM rpylb
¥ HOTH HEMOMABHXKHEI, a OPIOILKO H3rHGaeTcs U3 CTOPOHHL B CTOPOHY. ¥ ApY-
tux BujgoB (B. gracilis Bog. et Tab., B. niger L., B. muticus L. u gp.) Jaa-
‘TepaJbHBIX H3rubaHui OpIONIKA He NPOMUCXOJHT, a BCe TeJO Kadaercs H3
CTOPOHEI B CTOPOHY 3a cueT ABH:KeHHH Hor. JIHumHku Baetinae yacro moka-
YUBAOT GPIOIIKOM HE TOJBKO B CTOSiU€H BOJe, HO U B NIOTOKE,

JABH)XEHHSA YUCTKHU

Hamu HabaiofeHHs HaJ XapaKTePHHIMH [ABHXKEHHSIMH YHCTKH JIHYHHOK
TIOJEHOK OrPaHHYHBAIOTCA ABYMS BHAAMHU.

JInuuuxu Parameletus sp. pOTOBBIMH OpraHaMH OUHINAIOT CTEPHHTH
©pIOLIKa, MOJOTrHYB GPIOIIKO K TPYAK H NPHAEpPXKHBast ero KOHEYHOCTAMH OJ-
'HOW CTODOHEI T€Ja, B TO BPEMS KaK KOHeUHOCTSIMH IPYroil CTOPOHE! OHM Jep-
Kartes 3a cy6erpar (puc. 2, 3). ,

Jlnuungu Caenis rivulorum Etn. uncTsit 6pIOHMIKO CBEpPXY H CHH3y, a Xa-
iGepHbIE KPBIIIKH — TOJHKO CBEPXY, IPOBOAS IO HUM 3aAHHMH HOTAMH IOOYe-
PeNHO OT OCHOBAHHSI K KOHIY Oplollika M crubas OpPIOIIKO COOTBETCTBEHHO
BOpaBo MJH BaeBo (puc. 2, 4). Ilotom nmo ouepenan JgeBoil U npaBofi HoramH
II mapul JMYKMHKH YHCTST .3aJHHE HOFH, NOCJe Yero NepegHHMH — cpefHue.
VimMu Xe JHUHHKH OUHIIAIOT AHTEHHH H roJoBy. [lepefHHe HOTH OHH UMCTAT
PpoToBHIMH opranamu, CoBepuias ABIXaTeJbHble NBHIKEHHs, JHIHHKH IepHO-
JHYECKH OUHLIAIOT XKabpbl OT Mycopa IoouyepefHo ObICTPEIM B3MAXOM IIpa-
BO# BepxHefl (TpeTbell) kaOpbl M3-OJ KPHILIKH BIpPaBO, JeBOH BepxHeH —
BJIEBO.

B3auMOCBs3b PA3HLIX THIOB ABHXEHHH HEKOTOPBIX JHYHHOK MOJEHOK IIO-
Ka3zaHa Ha puc. 3. B Hanboabiuell cTeneHy N5 JUUYHHOK MOJEHOK XapaKTePHH
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JOPCOBEHTpalbHble NBHXKeHHs Gpomka. Eciau JHYMHKA NPH NJaBaHHH CO-
BepLIaeT PUTMHUYECKHe ABHXKEHHs OPIOIIKOM, TO BCerfa TOJbKO B JOPCOBEH-
TpaJabHOH IJIOCKOCTH (B OTJHYHE, HAIPHMEP, OT JIMYHUHOK BECHSHOK, KOTO-
pble muaasaioT, u3ruGasi GpIOLIKO JaTepatbHO). JlaTepajibHble JIBHXKEHHS
OpIOIIKA BCTPEYAlOTCsl Y TMONEHOK PelAKO M OHH He CBS3aHH ¢ IIaBaHHEM.
Hanpuwmep, auuunku Paraleptophlebia, okasapminch Ha cylle, HOJA3YT, H3-
" BUBAsICh B JaTePaJJbHOH IIJIOCKOCTH.

Cynzs no uMewulnMcsl JaHHBIM, HauboJee APEBHHM H HCXOLHBIM I/ APY-
FHX THIIOB IJIaBaHHs GBIJIO NMepeiBHXKEHHE NDH NOMOIIM ODIOMIKA C BLITAHY-
TBHIMH Hasajn Horamu (cmoco6 I.1), xapaxkTepHoe AJsI clielMaJH3MPOBAHHBIX
aKTHBHO NJIAaBAaIONHX JUYUHOK, TakHe JHYHHKM TPHHALIeXaT K HauboJjee:
IIPUMHUTHBHON M3 COBpPEMeHHBIX I'DYII NogeHOK — ceMeiicTBy Siphlonuridae.
Mesosoiickue auunnku Mesobaetis Br. et al., Proameletus Sin., Ephemerop-
sis Eichw., Epeoromimus Tsh. uMequ Takoil xe 06JIUK, KaK U COBpeMeHHLIE:
cuIOHYpHILl, W BIOJHE MOIJH IJIaBaTh TakKuM XKe crnocoboM. Ilepmckue:
anuunku Kukalova Dem., Jarmila Dem., Oboriphlebia Hubb. et Kuk. mo
raburycy, opMe HOT ¥ ONyUMIEHHIO XBOCTOBBIX HHTEH TaKXkKe IPUHUMINAJABHO:
He OTJHMYAJUCh OT CHGJIOHYPHUJ, N0OITOMY XapaKTEpHBIH 115 MOCAE€IHHX CIIO-
co6 NJIaBaHHS MOr BO3HUKHYTH ellle IO OKOHUYaTehbHOTO 060CO6JIeHHs OTPs-:
n1a Ephemeroptera.

Hau6onee npuMHUTHBHBIM COCTOSIHHEM XKabp, MO-BUAUMOMY, CJAEIYeT CYH-
TaTb MOABHIKHBIE 3KaGphl ¢ TyCTO# TpaxealHefi H TOHKMMH KpasiMu, IloaBHK-
HBIE XKa6phl MBI BCTpeuaeM B GOJbIIHHCTBE KPYHNHEIX CHCTEMAaTHUYECKHX TPYIII
NOJEHOK, TOrAa Kak MaJoNOJABHKHBIE XaOpwe HMEIOTCH JHIIb B OTASJbHBIX
CIEeNHaTH3NPOBAHHBIX TPYNNHaX, BepoaTHO, Ipy ajanTtanyu JHYHHOK K XKH3HH
B OBICTPBIX IOTOKAax KabepHble JUCTKH YTPATHJIH CBOK NOABHKHOCTL He3a-
BHCHMO B pasHBIX rpynmnax peodusasubx BuuoB: Ameletus (Siphlonuridae),
Isonychia (Isonychiidae), Baetinae (Baetidae), y Han6osee peodHILHBIX
Heptageniidae. ¥ auyunHOK ¢ NOABHXKHBIMH *a6paMH CIOCOGHOCTb K JBIXa-
TeNbHBIM ABHXEHUAM OpIollKa He o6HapyKeHa. JINUHHKH ¢ MaJIONOABHKHE-
MH XabpaMH, HMeIIHe pa3JHyHOe NPOHCXOXK/IeHHe, BhIpaboTann pasHbEe
JeIxaTesbHBIEe JBHKEHHS OprowkoM, Tax, JnuuHKH poxo Ameletus u Iso-
nychia npu ABIXaTeJbHbIX ABHKEHHAX NMPOCTO BOCIPOH3BOASAT CBOH IlJaBa-
TeJbHHE JBHKEHHS, HO MeHee JHEPTHUHO U 3a(DUKCHPOBABIINCL HOrAMH Ha
cyberpate. JlpixaTenbHble JBUXKEHHS Y JUUMHOK moaceMeiicTBa Baetinae —
COBEpILIEHHO OcOOLIH THII JABHXKEeHHH, NMPHCYIIHH TOJBKO 3TOH IpyINIe.

ITpu mepexofe JHUHHOK MOAEHOK Pa3HBIX CHCTEMATHYECKHX TPYII K JOH-
HOM XH3HU (K MOJI3aHHUIO MO HIHCTOMY I'PYHTY, OGUTAHHIO HA KAMHAX B OBICT-
pOM IIOTOKE M mp.) JHIHHKA npHobpeTaer HOBBHE aJlaNTHBHLIE YEPTHL H yTpa-
YHBAeT HCXOJHYIO CHENHANH3aNHI0 K AKTUBHOMY MNJIABAaHHIO. BOJBUIHHCTBO
JIUUHHOK, YTPATUBWINX [JIaBaTeAbHYI0 CMEeNMaNH3aIHI0, NPH HJIABAHHH yiKe
He MOXKeT BOCIPOM3BOAHUTHL JABHIKEHHsI CBOHX TpeldKoB. Tem He MeHee, Oyay-
4H BBHIHYXIEHHBIMH IJIBITh, OHH IBITAIOTCS IPOU3BOJAHTD ABHIKEHHSI aKTHBHO
NJaBABLIMX HIPEAKOB B TOH CTEIEHH, B KOTOPOH 3T0 BO3MOKHO. Tak He3aBH-
CHMBIMH TIYTSIMH pasHble NOJEHKH TPHXoJAaT K crnocoby maasaHus 1.3. dtor
cnoco6 NJIaBaHHs, OUEBHJHO, OYeHhL HEBHITOJHEIN ¢ TOUKH 3peHHS THIPOIH-
namuxH, [IpoMexxyTouHoe nosoxenne mexay 1.1 n 1.3 sanumaer cnoco6 mnia-
Banusi Pseudocloeon gnom. ta anunnka umeer GopMy Teaa, THIHUHYIO 15
MaJIONO/ABHKHBIX 06UTaTeMeH TTOTOKOB, HO e€e cMoco6 naaBaHus OoJblie, 4eM
y ApYrux JOHHBIX JHYHHOK, CXOACH C NJaBAHHEM aKTHBHO IJIABABUIHX Hpei-
KOB.

CurenyoIIM 5TanoM B 3BOJMIOLHH IIJIaBaHHs 6blJa BHIPa6OTKA TAKHX ABU-
¥KeHHH, KOTOpHIE JI03BOASAIOT HanboJee palHOHAJNBHEIM 06pa3oM HCIOJb30-
BaTh /4 NJIaBaHus (GopMy Tesaa, NPUCTOCOOJeHHYI0 K JOHHOH XusHu. Tak,
JIMUMHKH ABYX OJH3KOPOJCTBEHHEIX ponos Heptageniidae — Cinygmula w
Rhithrogena npucnocoGunch NpH MIaBaHNH NPHHUMAThL TY JKe NO3Y, 4TO H

IIpH MACCHBHOM NOTPyXeHHU — INIAHHPOBAHHH, 3TO JeJaeT HX TeJo 6ogaee
obTeKaeMuIM,
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Jpyrue npencrasutenu cemeiictBa Heptageniidae — Cinygma, Ecdyo-
nurus u Epeorus (s. 1) He3aBUCHMBIMH NyTSIMH IepenId oT NOKauyuBaHUS
‘CBHCAIOILHX HOT B TAKT ABHXXEHHSIM OPIOIIKA NpH NJABAHHH K IIABAHUIO 3a
CYeT ABHXKEHHA Hor. Pacuwnpennwie Geapa sinmunnok Heptageniidae, mpucio-
«COOJIEHHbIE K yAEPXKaHHIO Ha KaMHe B NIOTOKE, AeJNalOT TAaKOH CHoco6 IJaBa-
HH5 BIOJIHE BRITOAHBIM. CJielyeT OTMeTHTb, 4TO ()OPMa Teda M HOr y Bcex
rpynn Heptageniidae npumepno onunakosasi, HO cnocoGbl MJaBaHHS PE3KO
pasmuyaroTcs; NpeAcTaBUTeNd Haubosee HMPHMHTHBHOrO pojaa Heptagenia
HCNOJB3YIOT CBOIO POpMY Tesla HauMeHee BHIOAHBIM 06pa3oM.

CrenyansHpoBaHHbIe POIOILHE JHYHHKH HCHOJb3YIOT OCOGEHHOCTH CBOHX
KOMATeJpHBIX HOI' AJs1 KOMIIAKTHOIO CKJA4AbIBAHUSI HX IPH IJIaBaHHH (CHO-
o006 nnapaunus 1.5).
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MOVEMENTS OF LARVAE OF THE EPHEMEROPTERA
DURING SWIMMING, RESPIRATION AND CLEANING

N. Yu. KLYUGE, E. A. NOVIKOVA, A. K. BRODSKY
Faculty of Biology and Pedology, State University of Leningrad

Summary

Characheristic movements and postures of the larvae during active swimming and pas-
'sive submerging, respiratory movements, and some movements of cleaning are descri-
bed. Seven types of swimming which differ by the position of legs and three types of
passive submerging are distinguished. The larvae are <haracterized to the greatest extent
‘by the dorso-ventral .abdomen movements which provide for the swimming in the most
primitive species and the respiration in some species which lost the mobility of gills. The
transition to the benthic way of life is accompanied by the loss of initial specialization
#o the active swimming.
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